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WOMEN’S ATTITUDES TO REPETITIVE WORK

ORIGIN OF THE INQUIRY

sponsored by the Human Factors Panel of the Committee

on Industrial Productivity on certain aspects of repetitive or
‘mass production” work (1). This dealt with the effects of job
breakdown and of supplying work in different sized batches; and
the conclusions were of direct value only in this limited area.
Indirectly, however, they suggested the need for a more general
study of repetitive work and its influence on the worker, and led to
the present inquiry, which was made possible by funds provided
by the Medical Research Council.

The study proceeded in two parallel parts: job studies to identify
observable characteristics in repetitive industrial tasks, and inter-
views with the workers involved in these tasks. The general prin-
ciple was to evaluate the importance attached by the worker to
various observable features in the job, with a view to subsequent
experiments planned to examine the effects of such features in more
detail.

This report describes the job study and interview procedures
and the methed of analysis of data; the material is discussed and
certain conclusions and suggestions for further work are added.
Large masses of material—for example, the full job descriptions—
are as far as possible relegated to appendices in order to keep the
body of the text straightforward.

BETWEEN 1948 and 1950 the Institute carried out research
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JOB STUDY AND INTERVIEW METHOD

The Institute had a fund of experience to
draw upon in the field of job study (2) and inter-
viewing (3); the former for purposes of selec-
tion, training and work simplification, and the
latter in the free interview methods of attitude
surveys of a generally diagnostic nature. An
adaptation was needed to deal with the particu-
lar problems being considered; this was made
by a process of pilot runs.

After discussion amongst the research team
and others, a standardised form of record for
job studies was drawn up. After being tried out
on several jobs, this was modified to the form
shown in Appendix I, referred to as ORT 1/2
Parts |1 and 2. Part | dealt with the general con-
ditions common to all jobs in any establishment,
Part 2 with those peculiar to a single job. Con-
tinued use in the main part of the study sug-
gested that further modifications would have
been desirable, but for the sake of uniformity all
the jobs were recorded in the first place on this
form.

It was clear that an entirely free interview
would be uneconomical; information was
needed on particular aspects of the work situa-
tion, and some form of guidance in their direc-
tion was aimed at. It had to be of a nature that
would guide the worker's attention to the
required area without suggesting answers, and as
far as possible without emphasising particular
topics in that area. Preliminary interviews
accompanying the pilot job studies led to a
standardised interview whose form is shown in
Appendix I, ORT 2/2, and which is described
later.

JOB STUDY

Perusal of the job study check list, ORT 1/2,
shown in Appendix I, might suggest that the
attempt to collect information was too ambi-
tious. The general principle adopted was to seek
information on any point which might be of in-
terest, and the check lists were made extremely
comprehensive. Often they were not filled in
completely; for example, in Part 1, the section
on labour turnover. The overall figures were

normally available, but a breakdown by depart-
ments was not; moreover, data from which it
could be derived were too unreliable to be of
use.
Part | was filled in largely from records in the
personnel office or other central source, checked
at departmental level if it seemed desirable.
Much of the information had usually become
available as a result of preliminary inquiries be-
fore the investigation started—during the period
when the firm was considering giving facilities
for the study.

Section 1 of Part 2 of the check list had a
number of items resembling those of Part 1,
carrying a stage further the information about
recruitment and training; more detail was asked
for on such matters as overtime, actual take-
home pay, and so on; in Part 1 general averages
were recorded, while in Part 2 actual figures for
typical individuals and periods of time were
used. The facts on physical environment were
general assessments made by the investigator;
detailed temperature records were not taken,
though in some cases spot checks on light inten-
sity were made. In no case did the conditions
approach the abnormally hot situations of, for
example, furnace work; conditions were in all
cases in the range regarded as ‘normal .

Detailed Description

Section 2 of Part 2 of ORT 1/2 covers the
essential part of the job study: the preceding
data were really the framework in which the
latter part was to be considered. Much of this
part of the study was made by observation of
the worker, and needed her co-operation.
At the beginning of this stage the investigators
had usually met the supervisors concerned, and
the latter introduced them to a few key opera-
tors with some explanation of their visit. During
the studies, the investigator would give further
explanations as far as this was possible without
interrupting work; operators accepted this pro-
cedure and were willing to help.

The *description of duties’ was filled in
from observation amplified by some questioning



of operators on specific points, in particular on
learner difficulties. The items on *nature of
skill* required considerable judgment on the
part of the investigator, and were found in prac-
tice to be rather unreliable. The items from
‘ responsibility for quality’ onwards were
more factual, dealing with the real matters of
task organisation, and in fact proved to concern
those things which were most mentioned in the
interviews — task rotation, change of task,
variety, output—and which are discussed in the
general conclusions.

In suitable cases the investigators actually
worked on the job being studied, but scope for
this was limited by the need to maintain a rate
of output beyond the capacity of a raw begin-
ner. The contact with operators at this stage
was considerable, even though actual exchange
of words was limited; detailed observation and
a few carefully framed questions built up a
rapport on the actual job as quickly as at an
interview but with far less verbal exchange. In
fact, with many people on this type of work,
not fluent with words, it may be that the chance
to do some of the explaining with actions rather
than words leads to more real exchange of ideas.

A difficulty was encountered at first in decid-
ing what constituted a ‘job” or ‘task’. The
definition arrived at is given below in the section
on ‘ Description of the Jobs Studied’; it need
not be put here. The chief difficulty arose in
those jobs where a team * rotated "—shared, say,
half a dozen tasks which were changed round
at intervals. The general conditions of the job
were common to all the parts studied, but the
details on the later parts of the check list were
different; one part of the job might be paced,
another unpaced, and so on. As a matter of
technique, it was found convenient to make up
a variation of the check list, with a common sec-
tion for the earlier points and separate parts as
required later.

INTERVIEW

Selection of People for Interview

Where a considerable number of people did
the same job, only a proportion was interviewed.

When possible, a representative sample was
selected at random; a list of clock numbers was
taken and the investigator took a sufficient
number, not knowing which operators they
represented. Sometimes this method could not
be adopted; only certain people were available
owing to production needs, and it was necessary
to accept them. This did not leave merely the
poorer operators ; where operators changed
tasks from time to time, their availability for
interview depended on the particular work they
were on, and by waiting one could arrange to
deal with a representative sample.

On some jobs there was only one operator,
and consequently one interview. Table 1 sum-
marises the distribution of interviews, showing
the number of jobs from which 1, 2, 3 or more
people were interviewed.

TABLE 1:

NUMBER OF OPERATORS ON VARIOUS JOBS
WHO WERE INTERVIEWED

From each of 12 job(s) 1 person(s)
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It was hoped that a fair proportion of men
would be included among the operators inter-
viewed, but in fact this was not the case. In
the main part of the study, as distinct from the
pilot runs, only one factory employed any con-
siderable number of men on repetitive tasks:
six of them were interviewed. This left a total
of 160 women and 6 men; too few men to allow
a comparison between the sexes. There were
indications of a difference in attitude to repeti-
tive work, so that it seemed safer to consider
only the 160 interviews with women. The men’s
interviews have therefore been ignored.
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Conduct of the Interviews

The investigator was in every case known to
the person before interview, since he or she had
made job studies and had casual conversations
with most operators involved. But it was neces-
sary to give a proper explanation of the reasons
for this, to the operator unusual, activity; this
was done in a set form as laid out in ORT 2/2
(Appendix I). The reason for this standard ex-
planation was that of avoiding suggestion, or at
least of making it the same in all cases; there
was no objection to re-phrasing parts of the
wording if it did not seem to be understood, but
the sense was pretty closely followed. In addi-
tion to explaining the interview, the preliminary
talk gave a promise of confidence, which was
readily accepted.

Sometimes operators would raise questions
during the explanation, and these were an-
swered; if no questions had arisen, the inter-
viewer gave opportunity before proceeding
beyond the explanation. Such questions were
noted; frequently they led to a discussion of the
operator’s point of view and were a useful open-
ing to the fact-finding part of the procedure.
Notes were made in the appropriate part of the
form ORT 3/2 (Appendix I) so that the origin
of remarks could be subsequently analysed if
necessary.

Certain biographical details were noted about
each person interviewed; usually these were
collected at the beginning of the interview, but
not always. If the explanation led to a useful
flow of information, this was followed up with-
out interruption; if not, an inquiry about pre-
vious jobs was made, and might itself lead on
to comments about preferences in tasks or other
matters relevant to the investigation. Brief data
about home circumstances bearing on the degree
of economic incentive to work were collected at
such points in the interview as seemed tactful.

Although the opening of the interview varied
as to the order in which items were dealt with,
from this point both order and content were
planned. First, the investigator checked with
the worker certain parts of the job study—those
parts dealing with physical environment and
performance and organisation of the task. The

general approach was “1I have been studying
what you do, and would like to make sure I
have not missed anything important; this seems
to me to be a fair description, but possibly you
may want me to alter it a bit——". The aim
was partially that of checking; but also in the
pilot study it had been found that discussion of
the job description was a good way to get the
operator talking. Any points arising were noted
down, and follow-up questions were used at the
interviewer's discretion.

The next stimulus was in the form of 15 cards
laid down in front of the operator; each carried
a reference to some aspect of task organisation
and was numbered. To avoid possible stress on
No. 1, the numbers ran from 11 to 25, and the
list of cards was as follows:

11. Cleanliness, comfort and safety of the
work.

12. Amount of sitting or standing or walk-
ing about.

13. How much you need to know or be able
to do; skill or knack.

14. Being left to get on with the job your-
self.

15. Having to keep up a high standard of
quality.

16. The chance to make little changes in
method or order of doing parts of the
job.

17. Materials or tools or machines used on
the job.

18. The way that the work is shared out.

19. Knowing how well the job is going
throughout the day.

20. Pace of working.

21. Stoppages or hold-ups that you cannot
avoid. -

22. Things about the job which look or feel
nice, or which you can admire.

23. A chance to be with other people.

24, Seeing some result of your efforts.

25. Things that keep you trying hard.

The cards were laid in random order and ex-
plained; it was pointed out that they were to be
used as reminders of topics that might interest



the operator, that she might not wish to deal
with all of them, and that it would be well to
look at them all before beginning to speak. The
interviewer noted remarks arising, and the num-
ber of the card which gave rise to each; follow-
up questions were used, but in a fairly restrained
manner so as not to suggest possible answers or
to lead on to topics other than those chosen by
the operator. Thus, for example, if the response
to Card 17 was “ Oh, they’re awful "—materials
or tools or machines—one would have to use a
follow-up question to ascertain which particular
item was the trouble, and why. One might
already have formed an opinion of the mainten-
ance arrangements, but would have to avoid
any suggestion of this in the questions, waiting
to see if the operator attributed trouble to the
same cause or some other.

When the operator seemed to have exhausted
her first interest in the cards, and to have noth-
ing more to say (this might be after referring to
as few as two or as many as twelve of them) the
interviewer gave one prompt, and one only:
“Do you want to say any more about these
before I put them away? " Any remarks arising
after the prompt were recorded separately from
those given before it.

Next, the interviewer read out twelve ques-
tions one at a time.

1. Do you get more or less satisfaction from
the job now than when you started?
More [ same [ less.

2. How difficult have you found it to get
used to the job?

3. Does this job give you too much/enough/
too little/variety?

4. (a) How far does this job require all your

attention?
(b) If not, how do you manage to keep
your mind occupied?

5. How far do you feel cut out for the job;
how far does it make full use of your
abilities?

6. When you come in one morning feeling
depressed (I expect you do now and
then)

(a) Is there enough to think about in the

job to make you forget vyour
troubles?
(b) If not, can you put in a bit of extra
effort to take your mind off them?
(Follow-up for reasons—job per se
or what)

7. When you come in feeling really good,
does the job ever spoil that feeling?
(Follow-up again.)

8. Can you think of any way the job could
be re-arranged to make it more inter-
esting or likeable?

9. What things do you like in this job that
you did not find in previous jobs?

10. What things do you miss in this job that
you found in previous jobs?

11. If you had changed to another sort of
work for some reason, and then got
laid off, would you try to get back to
this particular job of ............ (name
it) or not?

(Follow-up to see if the like or dislike
is for the task or the firm.)

12. Do you know anything about other jobs
in this factory? If so, how much, and
how did you find out? Do you think
it is useful to know about other jobs in
this factory?

The answers were recorded, as were also follow-
up questions and answers. Where the answer to
a question had already been obtained in earlier
parts of the interview, the question was omitted;
thus Question 9 might have been effectively
answered in an earlier discussion of the opera-
tor's previous jobs.

Card Ranking

One other procedure was included in the
interview, a preference scale. This was not re-
garded as essentially part of the investigation
and its results are not reported herewith ; but
since the opportunity presented, it was thought
reasonable to spend a few minutes on a scale
which aimed to rank various job characteristics
in order of importance. Ten cards were laid in
random order before the operator, who was
asked to choose that which was most important
to her. The cards were:



A. Your surroundings on the job. Lighting,
heating, comfort, and so on.
Kind of foreman, chargehand, or super-
visor.
Reputation of firm.
Chance of promotion.
Pay.
Having a job where you are not likely to
be laid off.
Starting time, days and hours per week,
shifts.
H. Doing the work you like.
Workmates.
Other things besides pay that the firm
offers:
Holidays
Sick Pay
Pension Scheme
Canteen
Sports Club
Social affairs, and so on.

The interviewer took the card chosen as most
important, noted it, and removed it; of the re-
maining nine he then asked for the least impor-
tant. The procedure was repeated with a choice
of most and least important of the remainder,
removing the chosen cards till only two were
left for the final choice.
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The weakness of this procedure lay in decid-
ing what it measured. Intended to indicate in
general terms the importance of the ten charac-
teristics, in fact it probably indicated their
degree of development in the particular factory.
For example, a low rank assigned to Card D,
‘Chance of promotion’, probably did not
mean that the operator was not interested in a
better job, but merely that in that particular
factory promotion was so unlikely that it was
not seriously considered. (In fact this was ac-
cepted as a disadvantage, but compensated by
other things such as high pay or pleasant sur-
roundings.)

Occasionally the card ranking produced re-
marks which were of use in assessing the
worker's attitude to the job; these were duly
recorded as part of the main interview data. As
a finish to the interview, the ranking was con-
venient since it drew the operator’s attention to
general considerations at a point where her
remarks on them could be made without inter-
rupting the gathering of detailed information.

Duration of Interviews

The duration of interviews varied from one
operator to another and to some extent between
interviewers. The minimum time was just un-
der half an hour, the maximum rather more
than an hour and a quarter.
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DESCRIPTION OF

In order to describe the wvarious jobs, it is
convenient to make use of certain terms such as
‘job’, ‘task’ and ‘variety' in a particular
sense not quite the same as their normal usage.
Working definitions are given below; they are
not necessarily comprehensive and final.

DEFINITIONS

Job. A person’s normal run of work over. a
period of a week or more, including such
changes of activity as are usual. Example:
‘packing’ as a job may cover packing
several sizes and types of a product and such
cleaning up as is directly within the opera-
tor’s sphere. But a packer asked to do over-
time on general cleaning would be doing
another job during this time, according to
the definition.

Task. A cycle of operations carried out by a
person for a period of time (not usually less
than half an hour, often a whole day). This
is the essential basic unit of work repeated
by an operator on each unit of production.

Sub-Task. A particular and identifiable opera-
tion within the repeated cycle forming the
task.

Change of Task. Sometimes a job may include
several tasks which are done at various
times, not necessarily in an order whose
planning is apparent to the operator. Where
the change from one task to another is im-
posed by circumstances outside the opera-
tor’s control at seemingly irregular intervals,
this is called change of task.

Rotation of Task. Sometimes each operator of
a team does a different task or sub-task in
the whole job or task and there is a change-
round of these activities at more or less regu-
lar intervals. This situation is referred to as
rotation of task. It is usually official in that
the management encourages and regulates
it; sometimes an unofficial rotation is
arranged between operators.

Variety. This refers to variety in material
worked on and includes variety in size or
type where this is not great enough to con-
stitute change of task; also variety in colour
or such observable attribute which does not

THE JOBS STUDIED

affect the actual method of working.

Variation in Method. Some tasks are so rigidly
organised that wvariations in the order of
carrying out sub-tasks, or in method, are im-
possible. Others do allow of such variation,
which is referred to as variation in method.
Example : in wiring up a radio set, some
variation may be made in the order of con-
necting wires, provided the operator has
more than one wire to deal with. If, how-
ever, each operator has only one specified
part to fix in and wire, there will be no
chance of variation since there is only one
thing to do.

Pacing. Regulation of working speed by some
influence not under the individual worker’s
control. There is a wide range of types and
kinds of pacing, from the rigidly controlled
machine feeding task downwards. A task
where the machine is under the operator’s
control is taken to be unpaced, but one, not
necessarily involving machinery, where the
individual has to keep up with a team is
considered paced.

CATEGORIES OF JOBS

It is to be expected that operators’ views on
work will be connected with the job rather than
with the task ; there may be, and often are,
particular tasks within the job which carry
more or less satisfaction, but the attitude to the
work done (as distinct from the attitude to the
“ social * situation) will depend on the general
run of the work. For this reason the work done
has been classified on a job rather than on a
task basis.

A description of each job is given in some
detail in Appendix II; in order to clear the text
only a summary is given below, showing the
outstanding characteristics. A form of rating
has been adopted; the estimates of ‘skill’,
demands on intelligence, and so on, are subjec-
tive and arbitrary, being designed as a means of
comparing one job with another, not as a means
of comparing any of them with an external
standard. Two tables are given, Table 2 indi-
cating the basis of rating, and Table 3 showing
the jobs rated in this manner.
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TABLE 2:

JOB CHARACTERISTICS RATED
Description Rating
. Time taken to learn:
One can learn how to do the job in a few minutes, can do it at acceptable speed after

a day or two ... ke
One can learn to do it in a few minutes, but speed talcss a wcek or two to acqulre cint R
Job takes days or a week or more to learn, several weeks to be proficient .. |

2. Estimated demands on intelligence:
Simple job requiring only rule of thumb ik 0
Fairly simple but occasionally operator needs to use commonsense reasoning c
Job where operator must use thought to avoid mistakes b

Note: The above jobs are such as could be adequately done by a perscn not ah-nve
50th percentile of the general population in a test of *g".

Job where a rather more than average degree of intelligence is needed ... v
3. Work Flow:

Flow of work poor, hold-ups common ... c

Reasonable flow of work, a few hold-ups t i D

Very good flow of work, no hold-ups to speak oi' PR
4, Team or Individual Work:

Team job a

Individual job done in i';ur]},r clﬂs.c cnmact with uthcrs—-ab]e i{) tai]c nccamuna]l;.r b

Individual job isolated from others c
5. Pacing of Main Task of the Job:

Job rigidly paced by machine, etc. d

Job more or less paced by need to keep up wuh team 2 [

Job in which machine is regulated by the operator, but cannot be spﬁeded up b

Unpaced task : £ a
6. Change of Task:

There is a change of task ... O

There is no change of task, or very rarueh.ur —
7. Rotation of Task:

There is rotation of task x :

There is no rotation of task ... il T
8. Variety:

Considerable variety in the defined sense a

Some variety but not much ... b

Hardly any variety pi.oele
9. Variation in Method:

Considerable opportunity to vary the order of sub-tasks or to vary method

Very little or no chance to vary
10. Posture:

Nearly all sitting down

Choice of sitting or standing

Nearly all standing at one place

Job allows freedom to move about

I
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v Factory No.
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JOBS RATED ACCORDING TO THE CHARACTERISTICS OUTLINED

Job Title

Magneto Winding
Dial Printing
Armature Winding
Armature Connecting
Sewing

Coil Taping
Bottom Plate Gask. Assy.

End Caps Assembly
Friction Taping ...
Cord Assembly ...
Motor Casing Assy.
Carton Stitching
Food Packing

Pharmaceutical Packing...

Adana Printing ...
Ampoule Washing
Ampoule Inspection
Ampoule Labelling
Machine Operation
Pool Operators ...
Paste and Carry ...
Label and Wipe ...
Track Jobs

Odd Jobs

Qiling

Power Press

Hand Press
Tablet Machine ...
Tin Bench
Bundler -
Packing Bottles ...
Odd Jobs

Filing

¢ Intermediate ’

¢ Junior’
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THE INTERVIEW MATERIAL

The main purpose of the interviews was to
find out how far the factors connected with the
actual job and task made for satisfaction or dis-
satisfaction in the operators. In so far as a
factor might not affect some workers in the
same way as others, individual differences must
be considered, but it must always be remem-
bered that the primary aim was to examine the
reaction of workers to the job rather than to
follow up differences between workers.

For similar reasons, material bearing on the
social situation at work—supervision, personnel
matters and so on—has only been included
when it had a fairly obvious connection with the
actual job. For example, relations with fellow-
workers have been considered in so far as the
way the task is organised will allow people to
talk while performing it; status in that it was
sometimes status connected with doing a parti-
cular job or task.

METHOD OF CLASSIFICATION

Quantity of Information

In discussing the material, a ‘remark’ is
taken to mean one occasion on which one
person put forward a view. Where a number of
‘remarks’ were substantially similar and
could be classed together without noticeable
loss of meaning under one typical statement,
this latter is referred to as a ‘comment’. For
example, the remarks :

“ Different machines not as good as your
own.”

* Annoying to clean one machine on Friday
and get another on Monday.”

“Used to own machine ; other machines a
nuisance and you don’t know what is wrong
with them ™

together with others, were all classified as the
comment “Dislikes moving to other machines”.

The number of remarks on a particular point
of work organisation is not a precise guide to its
importance for the workers, but it is a useful

indication. Some explanation of the basis of
numbering is desirable at this stage.

Statements which followed from one stimulus
—e.2., job description, card or question—were
taken as one remark so long as they were on the
one subject. Thus, if Card 23, * A chance to be
with other people’ provoked a series of con-
nected statements that the person liked this,
they were considered as one remark. If follow-
up questions elicited that the liking was due to
the fact that it allowed for rotation of task as
well as social contact, this latter was registered
as another remark under its appropriate com-
ment heading. Had some previous or subse-
quent part of the interview led to a statement in
favour of working with others, this would have
been counted as a second remark under the
same heading as that of the remark arising from
Card 23.

Briefly, one person might make more than
one remark that would go into the same com-
ment heading, but this duplication could only
arise when almost identical remarks arose from
different parts of the interview ; a connected
series of remarks on the same point would
count as one remark. It was assumed, and in
practice the assumption was borne out, that a
remark would only occur twice from one person
if that person felt strongly about it. If an
operator had already commented on, say, op-
portunities for sitting or standing at the task
and was then confronted with Card 12,
* Amount of sitting or standing or walking
about ', there were two alternative responses. [
she felt strongly on the point she would make
further statements, counted as another remark;
if not, she would say something such as * Oh,
we've dealt with that before ™ and only the one
remark would stand.

* Subjective ' and * Objective ' Classification

Every remark was classifiable under at least
two headings; its more or less identifiable cause
in the environment (* objective * above) and the
worker’s affective state which gave rise to it



(* subjective ). Simple remarks such as “I like
to be able to stand part of the time and sit part
of the time ™ were easily referred to the physical
environment; but such a remark as ** Changing
task every hour stops you getting bored ™ was
liable at first to mis-classification. It invited the
formation of a heading relevant to the * subjec-
tive’ but not the ‘objective’ classification;
the first efforts at analysis failed through mixing
the two aspects.

To avoid confusion, every remark was even-
tually assigned to both classifications, since it
had both an * objective’ cause in the environ-
ment and arose from a *subjective” affect in
the worker. Thus the first example given above
would come wunder *Physical Conditions—
Sitting and Standing * on the one hand, and un-
der * Physiological * on the other. The second
example would be referred to * Organisation of
Work— Rotation of Task * and to * Desire for
Diversity ".

At first sight the ‘ subjective’ headings might
be expected to give information on why people
work. But the allocation to classes under this
heading was not reliable ; the interviews were
not deep enough to explore it effectively, being
designed to deal primarily with the * objective ®
environmental matters. The use of the * subjec-
tive * classification was primarily as an aid to
clear thinking: the need to put each remark
under both headings avoided the initial diffi-
culty of confusing the two.

Basis of the * Objective ' Classification

The classification of remarks — and of the
comments to which they have been reduced—
has been made on an empirical basis rather than
on some preconceived. arrangement. Certain
headings cover the subjects fairly adequately:

Physical Conditions

Materials, Machines and Equipment
Flow of Work

Organisation of Work

Skill and Learning Required by the Work
Responsibility Arising from the Work.
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Promotion and Status Associated with the
Work Itself

Distractions

Pay

As has been mentioned above, social aspects
may appear to enter these headings; Pay, for
example. But in such cases only the aspects
close to the work have been included; in Pay,
only comparisons of one task with another, or
similar matters arising primarily from the nature
of the work itself.

Appendix 111 gives the sub-divisions of the
nine headings above, as well as the actual com-
ments and the number of remarks covered by
each, and further references in the text, such as
*6B2°, are to the numbering scheme of this
Appendix. The 160 interviews gave rise to
2,782 remarks on the task per se, which have
been collected into 152 comments, the comment
being representative of a number of individual
remarks, as has been explained above. In a few
cases, the comment is not truly typical; the
comment 1 H 4, ‘Physiological effects® is an
example. This particular comment covers only
two remarks, and is in fact used as a ‘ miscel-
laneous’ section; 6F3, *Various clean-up
remarks® is a similar case. There are only a
few such comments and they cover a very small
proportion of the total remarks.

Of the 152 comments, 63 are positive in tone,
expressing satisfaction, and 65 are negative, ex-
pressing dissatisfaction, with some environ-
mental condition. The remaining 24 are neutral;
5 of them are of the ‘miscellaneous’ type
referred to above, and 19 require further dis-
cussion. They are of the type of 2 E 4, * Prefers
hand task to machine’, or of 8§ B 2, * Descrip-
tion of learner difficulties’. The former,
although neutral in tone, do accurately indicate
the remarks covered under the comment ; the
latter, seven in number, only indicate the trend
of the actual remarks. For this reason, Appen-
dix 111 gives a full list of remarks under these
7 *comments ' as well as under the 5 * miscel-
laneous " ones.
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PIFFERENCES BETWEEN INTERVIEWERS AND
BETWEEN FACTORIES

Of the 160 interviews, 86 were carried out by
one person, 60 by a second, and 14 by a third.
Referring to these as A, B and C respectively,
A and C were men, B was a woman. Tables 4
and 5 show the way in which the interviews
were distributed between the interviewers and
between the factories, which are numbered in
accordance with Appendix II describing the
jobs studied.

13

It is apparent from Table 4 that the number
of remarks per interview varied fairly widely
from 13.0 for interviewer A to 23.3 for B; and
that there were almost equally wide variations
between factories for interviewer C. It was,
therefore, necessary to see if any one inter-
viewer tended to draw more remarks about
particular subjects; Table 5 shows the distribu-
tion of remarks between the nine main headings
into which comments have been allocated, for
each interviewer.

TABLE 4:

DISTRIBUTION OF INTERVIEWS BETWEEN INTERVIEWERS AND BETWEEN FACTORIES

MUMBER OF INTERVIEWS

NUMBER OF REMARKS

REMARKS FPER INTERVIEW

Interviewer Interviewer Interviewer

A B C Total A B C Total A B C Total
F 2 6 6 F2 94 94 F 2 15: 70 9157
ad 26 26 a4 615 615 a4 237 23.7
c 5 49 4 53 c 5 650 95 745 ¢ 50133 23.7 141
t 6 37 37 t 6 469 469 t 6 127 12.7
o7 14 4 18 o7 319 76 395 o7 228 190 220
r 8 20 20 r 8 464 464 r 8 23.2 2332
Y Y Y

86 60 14 160 1119 1398 265 2782 13.0 233 189 174

TABLE 5:

DISTRIBUTION OF REMARKS BETWEEN MAIN HEADINGS FOR EACH INTERVIEWER

Physical Conditions
Materials, Machines, Eqmpmenl'.

Flow of Work

Organisation of Wur.l;
Skill and Learning

Responsibility

Promotion and Status ...
Distractions ...

Pay

Remarks per interview for Interviewer:
Mean

A
29
1.4
2.2
33
2.1
0.9
0.03
0.1
0.1

13.0

B C
35 3.5
23 1.5
3.6 2.6
6.6 58
4.2 39
20 0.9
0.2 0.07
0.3 0.1
0.6 0.5

233 18.9

32
1.8
2.8
4.7
3.0
1.3
0.1
0.15
0.3

17.4



It can be seen that the ratio remarks per
interview maintains a fairly steady pattern, with
B at the top, A at the bottom and C between.
There is no obviously apparent bias towards
particular subjects on the part of any inter-
viewer; moreover, it may be remarked that A’s
interviews occupied generally a little over half
the time of B’s, so that in terms of information
gained in unit time there is not a large difference.

After considering the figures underlying these
tables, it was decided that information from all
three interviewers could be pooled without seri-
ously affecting conclusions to be drawn from it.

GENERAL STATISTICAL SUMMARY

Apart from the 2,782 remarks on matters
connected with the immediate job or task, there
were 1,100 more dealing with that side of work
conveniently referred to as the social environ-
ment — general matters concerning all em-
ployees at a firm, irrespective of the actual job
done. As has been explained earlier, these
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remarks have been ignored for the purposes of
the present report.

Between 719 and 72% of the remarks, then,
referred to the actual work performed; but this
cannot be taken as an indication of the relative
importance of this aspect to the worker. The
interviews were planned and carried out to ex-
plore this aspect rather than any other, and
interview data showing a preponderance of
other material would have been disappointing.

The distribution of comments and remarks
between various topics is summarised in Table 6
which is a very much reduced form of the full
list of Appendix I11.

Of the 2,782 remarks, 1,476 were covered by
only 29 of the comments; i.e., just under one-
fifth of the comments contained rather more
than half the material. From the point of view
of presentation, this was convenient, since one
could deal with much of the data under rela-
tively few headings. The next section is devoted
to the consideration of these 29 comments,
followed by more detailed examination of cer-
tain possibilities.

TABLE 6:

DISTRIBUTION OF REMARKS BETWEEN TOPICS

No. of Comments

1 No. of
AL Remarks| Total | Positive | Neutral | Negative

Physical Conditions 508 33 17 4 12
Materials, Machines and Equipment 285 17 8 1 8
Flow of Work ... 449 17 7 - 10
Organisation of Work 759 37 16 4 17
Skill and Learning Required 486 16 6 7 3
Responsibility Arising from the Work 206 15 6 2 7

Promotion or Status Associated with the
Work Itself 16 2 1 - 1
Distractions 24 (1 1 2 3
Pay . 49 9 1 4 4
| 2oLl I 63 24 65
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CONTENT OF THE INTERVIEWS

THE MOST FREQUENT REMARKS

Working empirically from the material pro-
vided by the interviews, it is reasonable to
consider first the comments containing most
remarks. Taking an arbitrary limit of 30 re-
marks or over, it was found that there were 29
such comments, and these are discussed below,
more or less in order of the number of remarks:
the strict order is departed from in order to deal
with related comments together.

Change of Task

Comment 6C1 of Appendix III is com-
pounded of 114 remarks—more than any other
comment. The typical statement is *“ Likes
change of task ; sometimes this was accom-
panied by explanations or partial explanations
as to why. One reason given was that changing
round enabled one to meet different people; but
the usual one—only a partial explanation—was
that it relieved boredom.

Work Flow

Comment 2 A3 with 109 remarks refers to
the dislike of hold-ups due to bad material, and
with it may perhaps be considered comments
5A 1 and 5 A 2 dealing with work flow. They
are under different main headings in Appendix
IIT; 2 is the heading for materials, machines
and equipment, while 5 is that for work flow.
But all three refer to work flow; the distinction
is that the first deals with work flow as it may
be affected by the material, and the second and
third refer to work flow as it is affected by
managerial arrangements.

5 A 1—42 remarks—mentions the liking for a
good steady work flow; 5 A 2—55 remarks—is
its counterpart and records a dislike of poor
flow. It is interesting that practically twice as
many remarks were made on poor flow due to
bad materials as on irregular flow due to other
causes; one might suggest that the former cause
is more immediately apparent to the operator.
Poor flow as a more or less chronic condition

can come to be accepted; stoppages and snags
due to material stand in immediate comparison
with the condition of steady work on good
material.

Team Work

Comment 6 A 1 contains 81 remarks, on the
general theme that operators like a job where
social contact is possible with others. No other
single comment on this topic has 30 or more re-
marks, though the total remarks in sub-heading
6 A mount up to 237. The dichotomy between
liking team jobs and individual jobs is discussed
later, as is the difference in emphasis between
the team as a social and as a working group.

Rotation of Task and Variety

The bulk of the remarks under this topic fell
into three comments—6B 1, 4 and 6—which
account for 165 comments out of a total of 206
in this sub-heading. The comments, in the order
mentioned, are: “ Likes task with rotation ™,
* Change of type, size, colour, etc., gives variety
and is liked ", *“Would like more variety in the
job . It is interesting to note that whereas there
were 38 remarks that the existing amount of
variety was liked, far more than this, 63, sug-
gested that operators would welcome more
variety.

Demands on Skill and Attention

The comment containing most remarks in
this field shows approval that the task does not
demand very close attention, and that therefore
one can talk or think about other things. This
comment (8 C2) combines 64 remarks; and
against it one must put the 48 remarks of com-
ment 8 C4 from operators who liked a task
which occupied the mind rather fully. It would
seem that here is one of those points on which
there are individual differences, and on which
further inguiry might be of use in selection for

jobs.



There was a similar division of opinion as to
demands on skill, dealt with in comments 8 A 1,
3, 4,5 While 45 remarks were of the type
“|ikes reasonably easy task”, 33 suggested
that the job was too easy and a further 30
“ Would like more difficult or more interesting
job”. In 43 remarks the skill demands were
described as “ about right”. Comment 8 A 2,
“ Satisfaction experienced in mastering the
task , is interesting; it may suggest a solution
for the contrary demands for easier and more
difficult jobs. There is a satisfaction in over-
coming difficulties; it becomes a dissatisfaction
when the difficulties are so great as to be
beyond, or almost beyond, one’s capacity.
Satisfaction with the job may be partly attain-
able by a steady process of training, graded to
the operator’s capacity, which presents diffi-
culties but ensures that they will be overcome.

On questions of learning, comment 8 B2
needs little discussion, being the familiar list of
learner difficulties. 8 B 1, however, merits some
consideration; it deals with the difficulties of
acquiring speed in a task. Many repetitive tasks
have been deliberately simplified in order that
little or no skill shall be called for, and one can
learn how to do them in a matter of minutes.
But to do them at what is accepted as a reason-
able speed may take weeks of practice. It would
seem possible that *skill’ is of two kinds: the
ability to do really difficult tasks, irrespective of
speed, and the ability to do quite simple things
fast and accurately. This point is discussed
later.

Pace of Work

Under sub-heading 5B are several opposing
comments about pace, and certain of them with
less than 30 remarks are mentioned here, since
they bear on those with more than 30. 5B1,
“ Likes busy tempo ", is backed by 5 B 2, “Does
not like slow tempo " ; the first has 44 remarks,
the second 22. *“Pace too fast™ (5B 3, 51 re-
marks) may be set off against “ Pace too slow ”
(5 B4, 8 remarks) and “ Finds pace about right,
likes being paced at this speed™ (5B 5, 25 re-
marks).
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Comments 5B6 and 5B 7 are complemen-
tary with 34 and 11 remarks respectively; the
first “ Likes opportunity to go at own pace”
and the second “ Dislikes fixed pace”. The
whole matter of pacing and its speed are dis-
cussed later.

Allied to the question of speed of working is
that of the amount of work turned out; but the
two are not identical. The aim has been to keep
in sub-heading 5 B the comments on the actual
speed of activity and to deal separately in sub-
heading 5 C with satisfactions inherent in seeing
the results of fast or slow work. The prepon-
derance of opinion was in favour of seeing a
good output (5C1, 45 remarks) and of being
able to keep count of it directly or indirectly
(5C 3, 51 remarks).

Quality of Product

Comment 9 A1l (40 remarks) records the
satisfaction in seeing a good article turned out,
or in feeling that one has done a good job.
9B 1 (43 remarks) deals with a similar satisfac-
tion, that of being responsible for quality.
Under the same heading of *Responsibility
Arising from the Task’ come comments on
knowing about other jobs in the factory; only
one of these has any considerable weight of
remarks, 9 D2. This comment, “ Would like
to see more of factory ”, includes 39 remarks.

Physical Conditions

On the matter of posture, comments 1 A 1 and
1 A 2 with 40 and 35 remarks apiece emphasise
the preference for a task where one can sit and
stand alternately. 1C1 and 1C2 (55 and 41
remarks) record appreciation of clean tasks and
dislike of dirty ones. Work has been done on
posture in the past (4), and although these find-
ings on the preference for alternate standing
and sitting are by no means new, they do
emphasise that those who plan the organisation
of tasks should pay particular attention to the

point.

| it



DISCUSSION

The most frequent remarks have been briefly
outlined ; the present section aims to discuss
various comments which seem important, with-
out undue reference to the frequency of the
remarks which they summarise. The comments
are discussed in groups related to underlying
general causes; in some cases these coincide
with the headings of Appendix III, in others
they cut across them.

The grouping which seems most productive
of constructive ideas is:

Diversity in the job: change of task, rotation
of task, variety, variation in method,
control over speed.

Skill and attention: speed as a skill, interest
and attention, occupying one’s mind.

Productivity: attitude to amount of output
and to quality of product, efficiency of
methods and organisation.

Organisation and teamwork: the extent to
which the job or task itself modifies
contact between workers.

DIVERSITY IN THE JOB

The common conception of repetitive work is
that the operator *“ Does the same things over
and over again”. Without going into philoso-
phical arguments as to whether any two things
or events can ever be identical, it is clear from
the evidence of the interviews and job studies
that the things and events comprising repetitive
work are often quite sensibly different. Diver-
sity may be introduced into a job by changing
what the operator does—rotation or change, in
the defined sense; or by changing the speed of
doing it—allowing the operator to set the pace;
or by changes in the material worked on—
variety; or by allowing the operator some free-
dom to vary the method. The ensuing para-
graphs deal with the various comments on these
points and attempt to link cause and effect.
There was often evidence that a particular job
characteristic was a source of satisfaction to
many operators, yet that others found it the
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OF COMMENTS

reverse; it is in these disagreements that one
may seek explanations that are perhaps nearer
the truth than those obtained by considering
merely the simple majority opinions.

The majority of opinion was in favour of
diversity, either approving of it as far as it
already existed or wishing for more. Comments
6B 1-4-6, 6 C 1-4-5, 6 E 1-2, and to some extent
5 B 3-4-6-7, show the trend in favour of more
diversity. The general argument in its favour
was that it prevented boredom, or “ made the
time pass quickly ”. (The latter remark indi-
cates a feeling of constraint at work; and that
anything appearing to reduce the constrained
period is desirable.) This preoccupation with a
feeling of constraint is apparent in the remarks
which favour going at one's own pace (5 B 6-7);
there was a desire to feel a little in hand, not to
be in such a position that any slight difficulty
would put the job * up the wall ”, to quote one
operator's phrase.

Comments that favour diversity are spread
over rotation, change, variety and pacing ; the
contrary comments apply rather differently. No
comment suggests that variety or rotation was
disliked; 6 B7, with 17 remarks, shows a pas-
sive acceptance of lack of variety; the other
* smaller’ comments (comments with fewer re-
marks) add to the majority opinion in favour
of variety and rotation. 6B3 implies that
diversity was needed, but that rotation did not
give enough. Comments on change of task and
on pacing, however, suggest that a number of
people did not accept the diversity ensuing from
them as an unmixed blessing; some comments
are actively critical of them.

Against Change of Task

Of the 205 remarks in sub-heading 6 C, 42
can be taken as ‘against’ change of task
(6 C 2-3), 18 critical of it (6 C6), and 18 only
conditionally in its favour (6 C5). The remain-
der are in favour of change of task. Study of
the actual remarks comprising these comments



shows that sometimes the person making them
was, even when pressed to do so, unable to ex-
press any clear reason for the dislike of change;
but more often a reason was given, or can be
inferred.

The simplest reason one can offer for preferring
constancy of task is that one can get used to the
work; if there is a desire to turn out plenty of
material, it can be rather frustrating to be put
on a relatively strange task. This reason was
clearly recognised and stated by some opera-
tors: and it is worth noting that by no means all
of them were paid by a piece rate or production
bonus system, so that some at least desired high
output as an end rather than as a means. Allied
with loss of output on the strange job as a
reason for disliking change was the potential
loss of output on the regular job, or, in the
operators’ own words, “ Trouble about change
(of task), one gets out of practice ™.

This loss of practice, or skill, or knack,
seemed to be regarded as undesirable not only
because of its reduction (or potential reduction)
of output, but also because it lowered one’s self-
respect; “ loss of confidence” was the expres-
sion used in some cases. This feeling about
confidence in one’s skill shaded off into a
general feeling of security in the job; some
comments indicate clearly that too much change
was disliked simply because it affected this
security. There are various ways in which
change can do so; partly through putting an
operator with different workmates (mentioned
as a cause of dislike) and partly because it
gives one the feeling of *being pushed
around”. One of the remarks in 6C6 illus-
trates this: *“ Would like to return to a depart-
ment where you know beforehand what the
day’s work will be ”. It might be that there is
an opening for joint consultation here in giving
more advance warning of changes; probably it
is the feeling of being a mere pawn in the game
that is really resented.

Variety

There was a general approval of variety; of
130 remarks, 47 expressed satisfaction that the
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job had variety (6 B4, 6 B 8), while 66 wanted
more variety (6B 5-6); only 17 admitted that
the operator had adjusted to a lack of it. The
most extreme expression of the interest aroused
by variety came from a woman who had, during
the War, acted as mate to a fitter on bus main-
tenance; that, she said, was the best job she had
ever had because no two apparently similar
tasks ever had quite the same actual content,
and * You could never learn all there was ™.

The real question is what attracts the opera-
tor in variety. In the case quoted, the variety
in material was so great as to make the differ-
ence almost one of rotation in the sense here
defined. At the other extreme was the armature
winder (Job 1): “ It is never the same two days
together, although supposed to be the same job
and material . In this case no difference in
material was apparent to an outside observer,
yet the operator could sense minute differences
in wire and materials, and considered that they
gave some sort of satisfaction. On Jobs 21 and
22 there was an intermediate situation; change
of label was apparent though it did not involve
any change in working method. Generally this
true variety in the defined sense was liked; a few
remarks suggested that to the operator it did not
seem to relieve the monotony, but they were
only a few (6B 5, 3 remarks).

The remarks complaining of monotony
(6 B 6) were to the general effect that there
was no variety, or too little; they were perhaps
less sophisticated than those of 6B 5, which
showed a more analytical attitude. The differ-
ence may lie less in the actual task or job than
in the person making it; there is a feeling of
being bored and finding no good in the task:
“ There is no variety in any simple task, nothing
you can get enthusiastic about ”. The sensation
of constraint is present again in * Seems a long
day, particularly if you are looking forward to
something in the evening ”.

Variation in Method

Comments bearing on variation as a means
of obtaining diversity occur under a number of
headings. Some of those under 6 D suggest that



the less broken down tasks were appreciated
partly because they allowed more scope for
variation, though a commoner reason for pre-
ference was that they gave one more responsi-
bility for making the whole of an article. 6 E
deals more particularly with variation as such,
and the opinion was nearly all in favour of
allowing freedom to organise one's own task.

A common variation can be practised only
when the task is not too much broken down:
if there are several stages, the operator can
either carry out each stage successively on one
article and then go on to the next, or she can
start with stage one on each article of a quan-
tity, then follow with stage two, and so on. She
can herself choose the size of this quantity, and,
within the limit of the total number of opera-
tions per article, the number of stages per-
formed. Thus on a task requiring six operations
per article, she can do all six on each article,
or operation one on each of a quantity of
articles, or any combination between. A further
point about this possibility of variation; it
sometimes allows the operator to spend part of
her time doing a sitting task and part standing.

Variation in method is sometimes bound up
with the existence of team work; it can be
arranged in the form of a sort of unofficial rota-
tions of tasks, but not a true rotation. Thus one
member of a team may get ahead on her allo-
cated part of the task and help others out; this
is not quite rotation in the defined sense in that
there is no planned routine of changes, whether
official or unofficial.

There were some suggestions for improve-
ment of methods, a few of which had been
officially accepted and put into practice already,
and there was a genuine approval of good
methods even where these had been imposed
from above. Real disapproval was voiced of
those imposed methods which were not efficient
or were ill-adapted to human capabilities, par-
ticularly if they were rigidly enforced by the
nature of the equipment or layout. The disap-
proval was not so severe in those cases where,
to quote a remark, “ They show you their way,
but when you get good you find a better way
for yourself ", There does seem to be a reser-
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voir of goodwill and inventiveness; but to treat
the operator as an unthinking part of the work-
ing equipment, unworthy to voice ideas on
methods, drives it into channels where it is not
properly utilised. Worse, in ignoring the opera-
tor's views, there seems to be a risk that one
can make her unwilling to accept good meth-
ods; self-expression will out, if only by delib-
erately using a worse method because it is not

the imposed one.

Pacing

Pacing is further discussed under a later
heading, ‘Productivity’, but in a somewhat
different sense. The operator can regard speed
of work in at least two ways; as a determinant
of the amount of production, or as a measure
of the amount of work she puts into the job.
It is in the latter sense that the present remarks
treat the problem.

Comments on pacing do not fall into a neat
dichotomy; there are 34 comments in favour of
going one’s own pace (5B 6) and 11 criticising
a fixed pace (5B 7), but also a number about
the actual speed of pacing, and 25 remarks that
the existing pacing was liked (5 B 5). From the
point of view of demands on the worker, one
may suggest that two general facts govern the
situation:

Whether pacing exists or not;
If it does, whether it does or does not fit in
with what the worker regards as the
‘right’ speed.
If there is pacing, but it is at the * right’ speed,
it may be liked; 5B 5 shows this with such
remarks as “ Likes a job that keeps you going .
5B 1 refers not so much to pacing as tempo—
not strict pacing, but the general tendency of a
team to keep pushing on. The difference might
be compared this way; to stop on a paced job
is like pulling the communication cord, whereas
to hold up a job with a busy tempo is more like
stopping a bus; one is serious, the other is not.
Tempo is really a matter of team or individual
morale; pacing is sheer mechanical force.



Pacing was really disliked when it was too
fast or too slow from the operators’ point of
view; and what constituted too fast or too slow
was governed by a number of factors. Experi-
ence was one; * Prefers a quick machine; slow
ones all right to learn on, but not now ” shows
this. But the same actual speed may not always
seem right; “ Pace about right, sometimes hard,
sometimes easy” clearly suggests that the
operator’s idea of the ‘right’ speed can vary
from moment to moment. On the average, in
this case, the operator’s desires agreed with the
speed set; but sometimes she would wish the
speed to be slower, sometimes faster.

SKILL AND ATTENTION

The demands made by a repetitive task may
be analysed into knowing what to do and being
able to do it. The former is a matter of intelli-
gence and memory, the latter of dexterity or
manual ability. The relative proportions of
each demand made by different tasks vary;
comparison of Job 1 with Job 12 illustrates this
point. Job 1, armature winding, demanded con-
siderable knowledge of the construction of the
article, and detailed knowledge of how many
turns of wire to lay on between papers and
silks; and although dexterity was necessary in
soldering up wires, this activity occupied a small
part of the total time. Job 12, carton stitching,
was easy to understand; the difficulty lay in
being able to do it at speed.

This matter of speed brings in a further sub-
division of demands, that of skill or dexterity
as a matter of ‘power’ or ‘speed’. Some
tasks, though not usually repetitive ones, de-
mand the ability to do really difficult manual
operations rather slowly, and with it the ability
to adapt to new variations in the basic pattern
of movement. Repetitive tasks, on the other
hand, often demand that a simple pattern be
repeated without variation at a high speed.
Past research, a bibliography of which is given
(5), has not emphasised the distinction between
‘speed’ and ‘ power”; and in practical applica-
tions it often seems that * power —the ability to
do a difficult task—is regarded as the main

component of manual skill. Simplification of
tasks aims to reduce the demand for * power’,
but may increase the demand for ‘speed’,
apparently on the assumption that the ability
to work fast is possessed by most people. The
remarks made in these interviews suggest that
this assumption should be checked.

The knowledge requirements of a task can be
further analysed into knowledge of how to do
the operations, and knowledge of their impor-
tance. In repetitive work it is usually con-
venient to know how far a particular part of an
assembly can be done rather badly, and at what
point it must be rectified. This is not in order
that work may be skimped; but anyone is likely
to make an occasional mistake, and suitable
knowledge may enable one to keep up the
steady flow rather than stop to rectify a mistake
that does not in fact matter a lot.

There seems to be one demand, that on
attention, which is neither a matter of skill nor
of knowledge. Typical of this is Job 17, am-
poule inspection. Once the operator has suffi-
cient experience —i.e., when she has stored
knowledge so securely in her memory that it
can be used without conscious effort—the task
is almost entirely one of attention; each am-
poule must be looked at carefully. Attention of
this type is a negative sort of activity, and seems
to give rise to dissatisfaction; it is a matter of
keeping one’s attention away from other things.
This may not necessarily mean keeping one’s
whole mind from other matters. The comments
tend to draw a distinction between demands on
attention and demands on °‘skill’, and suggest
that interest in a task and the need for attention
to it are by no means synonymous.

Skill

The earlier discussion of commoner remarks
has mentioned that the possession of skill, either
to be able to do a difficult task at all or to do
a simple one quickly, appears to be a source of
satisfaction. There is also an apparent sense of
security in having a skill, and some people ap-
peared content to rest on what they had for this
reason—8 A 3 shows this with such remarks as

“ Likes simple task, used to worry at previous
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more complicated one *. There is more than a
suggestion that this attitude was held by older
people; many of these were part-time workers
whose home responsibilities were considerable,
and who did not want more than the lightest
responsibility added at work. A more compli-
cated task would add to the demands without
being able to give an adequate return in satis-
faction.

On the other hand, many remarks (8 A 4-5)
indicated that a more complicated task would
be preferred, either because it would provide
more “interest” or more self-respect. Such
were * Would like a more interesting task ™ and
“ Have lowered myself coming here—task too
easy ”. Obviously there is an area between the
task which is too easy and that which is too diffi-
cult; it is not the same for all operators, and
perhaps not the same for one operator all the
time. The remark “ Task only interesting while
learning it " suggested that a continuous process
of rising to more skilled tasks may be an answer
to the question. The difference between opera-
tors was pointed out by some part-time older
women, who admitted that they themselves
were satisfied but did not see that a younger
full-time worker could be.

Attention and interest do not go together, but
from the interviews it was not always easy to
disentangle them; some operators in saying that
the task required attention really meant that it
occupied the mind fully, while others were
capable of drawing the distinction implicit in the
remark “ Task needs attention, but you can
think or talk”™. An ‘interesting’ task was
here taken to be one which occupied the mind
a good deal of the time; this was usually liked,
as shown by the remarks of 8C4. Typical
were: “ Demands on attention (meaning actually
cognitive processes) keep one occupied”,
“More interesting than previous job, need to
keep your mind on it. Like this™. There were
48 remarks of this type, against only 9 of 8C5
which suggested a dislike of the “ mind-filling ”
type of work. The latter were of a borderline
type; the dislike was in some instances not of
the tasks being full of interest, but full of de-
mands on attention; * Checking disliked, head

21

spins with figures " was one of these. The arith-
metical work was so mechanical as to amount
almost to attention rather than calculation.

-Artention

Comment 8C2 compounds 64 remarks
expressing satisfaction with tasks where the
attention can be maintained more or less mech-
anically so that the operator can think of other
things, or talk, 8C3 adds further remarks
descriptive of the things one thinks about,
ranging from planning out domestic activities
(usually the part-time married women) to
dreams of winning on the pools. It has long
been recognised that two types of repetitive
task are usually tolerable; those demanding
thought, such as have been mentioned above,
and those demanding only mechanical attention
so that the mind is left free (6). One or two
remarks, however, threw further light on this
latter class of task; that it can get boring if one
runs out of subjects to occupy one. One older
woman said “ It must be boring for young girls;
they seem to have nothing to think about ”. This
may be so; or their limited range may be suited
to their mental capacity; but at all events one
must bear in mind the possibility that an opera-
tor can run out of subjects.

That mind wandering can engross one was
shown by one remark *. . . it needs so little
attention, I go right away; sometimes [ come to
and I am surprised to find myself still work-
ing ”. One may ask if it is reasonable to expect
human beings to work under these conditions;
does adaptation to the task in this fashion have
an undesirable effect on the person’s adaptation
to life in general? (7).

PRODUCTIVITY

Remarks bearing on productivity have been
classified in Appendix III under a number of
headings; this discussion attempts to relate them
under a few general notions:

Getting out quantity, working efficiently.

Maintaining quality, being interested in the

final product.

Knowing how much one has done.



Working Efficlently

“Give us the tools and the material and we
will turn out the stuff ” would fairly summarise
the attitude to production shown in most of the
interviews; or, put another way, * since we are
cooped up here for a considerable period of the
day, let us get on with what we came here to
do . Materials, machines and equipment, and
organisation and methods are determinants of
production efficiency, and, of course, morale,
but that is assumed and the present discussion
is of the effect of the former items on it. The
relevant comments are in sub-headings 2 A,
2C,2D,5A,5B1-2,6G.

The comment containing the second largest
number of remarks is 2 A 3, “ Dislikes hold-ups
due to poor material or difficult material "—
109 remarks. There are, of course, comments
also that mention a liking for material or
machines to run well, 5 A 1-2, with 32 remarks
between them; but it is interesting to note that
trouble was criticised more than lack of it was
appreciated. Partly this is a normal human
tendency, but there may well be more to it.
Management, in taking the responsibility for
equipment and usually for methods also, lay
themselves open to being regarded as ‘they’;
the operator’s attitude becomes passive. “ They
told us to do it like this; it is up to them to see
that we are not held up™ ; this remark was not
actually made, but summarises the attitude en-
gendered by detailed production planning when
the latter fails to pay due attention to the
worker's needs and views. This point is further
illustrated by comments 5 A 1-2, dealing with
good or bad work flow as it is affected by
organisation rather than machines and mate-
rial; the dislike of poor flow was more often
mentioned than the liking for good flow. Good
flow was accepted —and rightly so—as the
proper thing.

It is often said that piece rates or direct pro-
duction bonuses are the real way to get high
output; certainly they may help. But on the
remarks made in these interviews, the time rate
workers were no less stringent in their criticism
of low working efficiency than the others.
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“Everyone likes to be kept working” and
“ Waiting during stoppage makes me feel
guilty " were said by women paid on time rates.

Matters of pace have already been referred
to; there is some dislike of a fast pace which
might seem to conflict with the apparent desire
to turn out plenty of production. To the opera-
tor there seems a balance to be struck between
effort put in and results achieved, effort being
represented by the demands of pacing. A slow
pace can be an annoyance in itself, an annoy-
ance which is reinforced by poor results; pace
can become annoying when it gets too fast, but
at least the resulting high production provides
a satisfaction. The particular dislike of bad
material could be explained in this way; extra
effort must be put in, yet less output results.
The balance which is struck between effort and
output is likely to vary between individuals, and
could be taken as one way of expressing moti-
vation in work.

There were relatively few remarks in sub-
heading 6 G referring to the methods which
were in fact imposed. This was perhaps less a
reflection on lack of operators’ interest than of
the attitude that planning and methods were the
province of management ; operators tended to
accept the idea that criticism was something of
an impertinence.

Qualiry

Under this heading are considered matters a
little broader than merely turning out an article
up to the recognised standard; questions of
satisfaction in producing a nice-looking article,
and of being responsible for what is made.
Reference is made to the heading 9 of Appendix
I1I as well as to sub-headings 2B and 6 D.

One may draw a distinction between the ap-
pearance or feel of the material and the differ-
ence which the worker makes to it, a difference
which is illustrated by remarks from 2B and
9 A. Typical of the former was “ Some of the
cartons are nice to look at when made
up”, and there were other remarks on
the nice look of cellophane packages, and
* Satin and crepe nice to work with (on previous



job)”. The latter remarks were of the type
*“ Feels proud when other people see how tidily
she keeps her files™; they expressed satisfac-
tion, not in working with nice things, but in
doing a good job with things not intrinsically
attractive.

In both cases, there are comments expressing
dissatisfaction as well as satisfaction, but the
latter are in the majority. The sort of task
causing dissatisfaction was that where one
did not see much change in the material as a
result of working on it, or a change for the
worse. Remarks in 9 A 2 illustrated this; * Can’t
admire my job, just a means to an end ", and,
speaking of scrap disposal, “ Dislikes making a
mess of boxes instead of making them up ™.

There is some evidence of conflict between
quality and quantity; “. . . Thinks it is difficult
to maintain quality at the speed asked for ” in
9 B 2 shows the type of remark. There were
remarks appreciative of the high standard ex-
pected (9C1); there was none suggesting a
lowering of standard, merely those which sug-
gested that it was difficult to maintain it at
speed.

Quality introduces considerations of the use
to which the product is to be put, and the way
in which one operator’s task can affect inter-
mediate stages of manufacture. A number of
remarks were made on these points—9C3
9E and 9D. These showed a considerable in-
terest in how one task fitted in with others:
“Most of your work depends on whether the
person before you has done her work
properly” (9C3) and “Interested in export
packs — likes to know where the work goes”
(9E1). A considerable number of people
wished they could see more of the factory as a
whole (39 remarks, 9D 2) ; a few had a pretty
comprehensive knowledge and were glad of it,
and a very small number (4 remarks, 9D 3)
were not interested. The general trend of re-
marks under sub-heading 6 D was similar; the
main reason expressed for liking a ‘whole’
rather than a broken down task was that one
could see that one had produced something. In
a broken down task one tended to lose sight of

the end-product in keeping up with the pace of
producing the particular part.

Knowledge of Output

The general preference for unobstructed
working has already been mentioned; allied to
it is knowing how much work one has done.
The liking for steady fast work shows in two
ways; an enjoyment of the fast tempo itself, and
satisfaction in having turned out plenty of pro-
duction. The latter satisfaction must depend
on a knowledge of progress, though the former
need not. Comments under sub-heading 5C
refer to such knowledge ; and out of 122 re-
marks, only 13 failed to show a lively interest
in rate of output. Even of these, several sug-
gested not that the operator was disinterested,
but that there was too little information to allow
her to know how things were going.

Targets played a part in the remarks, either
the official target or a self-set target; and com-
petition with other teams or machines was
mentioned. “ Some excitement at end of week
to see if schedule has been met”: * Setting
oneself a high target distracts one from depres-
sion " : “I like to beat the person next to me .
Failing other sources of interest, one can find
some satisfaction in mere volume of output (8,
9, 10); but it is necessary to note in these re-
marks the implicit assumption that it should be
under the operator’s control; in a purely paced
task this satisfaction would not be found. Even
where there is an official target, the pace can
still be left to the operator and there can be
satisfaction in making the total; there is still an
element of * freewill ".

ORGANISATION AND TEAMWORK

Relations with fellow workers, although
mainly a matter of social environment, are con-
nected with the way the task is organised; for
example, a press operator works alone and is
often cut off by reason of noise from other near-
by workers, while those in a team are forced
into close proximity. Some of the relations in-



volved are mainly social, others are particularly
connected with work. On the social side,
workers near together can talk but are not
necessarily working as a team—that is, they
may work as individuals and contact between
them is a matter of enjoyment, not being essen-
tial to the task. Interpersonal relations in a
team working as a unit cover this type of contact
and another as well: the contact necessary to
co-ordinate the tasks. Typical of them is the
occasional call to a supply girl for fresh mate-
rial. The two types are referred to as ‘social’
and ‘ working’ contacts respectively.

Social Contacts

Many remarks were in favour of work so
organised that social contact was possible, or
recorded a dislike of the opposite condition.
Such were: “It's the company rather than the
task that cheers you up ”, “ Lonely on a press
by herself ”. There were more than 100 such
remarks, and only 20 in favour of working on
one’s own. One may expect personality differ-
ences to be reflected in workers’ views on this
point.

A fair number of remarks showed qualified
approval of social contact. There was a feeling
that teams were better when composed of
people of more or less the same age; this was
expressed by both old and young workers. (One
understands that subjects of conversation at
varying ages have little in common.) A few
people liked social contact so long as one could
keep in the same group; “ Does not like being
put in a team of strangers away from friends
is an understandable reaction; one must bear in
mind that it may involve close and continuous
contact for up to nine hours in the day. The
remarks of 6 A 10 were relevant to this point,
being of the type “ Difficulty was in getting used
to the team, not the task ™. The dislike of too
much change of task, referred to earlier, was
often based on the accompanying insecurity of
the working group. Rotation of task, on the
other hand, keeping the group intact but chang-
ing their tasks, tended to accentuate the security
of a well-integrated group.

Some of the remarks of 1 A 4 on posture had
a reference to social contacts. The preferences
for a task which involved some moving about
usually mentioned it as a break, or as a rest
from sitting all the time; but a few admitted
that it was nice to be able to go and talk to
people in another part of the room now and
then. From general observation, one might say
that this is a very valid attitude, often expressed
in action.

Working Contacts

Remarks of this type tended to stress morale.
Comment 6 A 8 stresses the desirable features
of good teamwork in such remarks as “ Good
team : will help you out if you are pushed .
6 A 9 deals with the opposite situation: “ Some
nattering in this group, a few do not work
hard”. The difference between social and
working relations is shown clearly by “ Com-
plaint that other girl never helps, though nice ™.
The effect of physical methods is shown by
*“ Liked previous job on conveyor belt, every-
one had to do their share”; this raised am
interesting comparison.

Where morale is good and the group mems-
bers can trust each other, it is regarded as a
good thing that all do not have to work at the
same rate, but can help each other out now and
then; yet if there is any suspicion of slacking,
some enforced share-out of work is liked. The
remarks on pay in 12B 2-3 emphasised this
difference, some people preferring individual
bonus payment, some a group scheme. A group
scheme was easier to administer since it reduced
recording and paper work; some of the adminis-
tration was in effect left to the group itself.

The remarks gave an indication that a group
capable of arranging work to suit the capacities
of its members at a particular time was more
satisfying—and probably more effective—than
one in which fair shares had to be enforced.
Any forced method, such as a conveyor belt,
apart from introducing a constraint, shares out
the physical quantity of production; perhaps a
truer share is the amount of effort put in. An
individual at one time may find each piece costs



more effort than at another time; the real fair
share in such a case would be related to effort
put in rather than production got out.
Responsibility for the work of the team ap-
pears in comments under various sub-headings,
for example 5F and 9C3. The former con-
cerns difficulties due to poor balance of teams,
throwing uneven work load on to various mem-
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bers; the latter concerns quality responsibilities
to other team members. Typical of the latter was
“Most of your work depends on whether the
person before you has done the job properly ”.
There was a fair balance between the attitude
“I depend on the job before” and * The job
after depends on me ”.

CONCLUSIONS

This study was undertaken to find which
aspects of the organisation of repetitive work
seem to afford the worker satisfaction or to
cause dissatisfaction; and if possible to indi-
cate lines on which experimental investigation
could usefully follow up the preliminary indica-
tions. A study such as this, while covering a
wide field, cannot by its nature do more than
suggest hypotheses ; experiments to test such
hypotheses would be a second stage. The find-
ings are briefly summarised in the following
paragraphs and their implications are discussed
as a preliminary to consideration of what
further work might be attempted.

SUMMARY OF RESULTS

The job studies show that one can observe the
existence of certain features common to many
jobs—rotation of tasks, variety in material and
so on; the interviews suggest that these features,
or some of them, are of importance to workers.
The more relevant ones appearing in this study

are:—

Diversity in the work : the extent to which
there is change or rotation of tasks, variety
in the material, opportunity to vary
method or to alter one’s pace.

Attention demanded by the work: the ex-
tent to which work demands close atten-
tion or allows the worker to think of other
things; also the extent to which the work
provides sufficient interest to make atten-
tion easily given.

Skill demanded by the work : the difference
between ‘speed '—the capacity to do a
simple task quickly, and ‘power —the
capacity to do a difficult task at all.

Efficiency : how far the work is organised
so that the operator can produce plenty,
and can know how much has been pro-
duced; whether there is a conflict between
quantity and quality.

Teamwork : the difference between the team
as a social unit and as a working unit.

Physical Conditions.



Some of these aspects of repetitive work may
best be considered together under three head-
ings which seem to cover their impact on the
worker ; freedom, security and creativeness. In
the ensuing paragraphs these are dealt with first,
and there follows a discussion of any matters
which cannot conveniently come under these
three headings.

Freedom and Constraint

Some degree of constraint is common to all
work, and in fact the presence of an element of
constraint has been used as a criterion of
whether an activity is or is not work (11).
Repetitive work often appears to be organised
so that this element of constraint is greater than
it need be, and the evidence of this study sug-
gests that such unnecessary constraint is
resented—or alternatively, that any relaxation
of it is appreciated. The factors referred to
above under ‘ Diversity in the work ’ bring an
element of freedom to the operator, and to that
extent are a source of satisfaction. Variation in
the method allows some freedom of choice to
an operator; variety in material, rotation and
change of task, while not allowing choice, are
said to make time pass more quickly—i.e., they
seem to reduce the period of constraint.

Some comments on attention are relevant to
freedom and constraint. Attention involves
looking or listening or otherwise using a sensory
apparatus to watch for a cue; the psychological
interpretation of the cue, or the ‘set’ needed
to attend to it, may be at various levels. It may
demand sufficient concentration to preclude
other mental activity, and thus form a con-
straint; or it may depend on a cue which is so
obvious that the operator’s mind can hardly fail
to miss it and can thus be free to consider other
things. This freedom was appreciated by opera-
tors who had opportunity to talk, who could
occupy their minds with other thoughts, or
seemed content to have a more or less unoccu-
pied mind. Attention is not fully dealt with
here, as some of its aspects are not entirely
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relevant to freedom and constraint and are con-
sidered later.

Pacing by machine, conveyor belt, other
members of a team or any other method is in
effect a constraint, and comments suggest that
some people disliked it. Others liked to feel
some control which kept them going, so long as
it was at “about the right speed”. Possibly
the slight constraint gave a feeling of security.
A few casual remarks (not collected as part of
the interviews, and so not quoted with them)
threw an interesting light on monetary incen-
tives; operators in certain cases liked a paced
task, as it ensured them a high enough speed to
earn a reasonable bonus; without the pacing,
they feared their own desire for pauses would
reduce earnings.

Security

Some comments must be interpreted as show-
ing the need for emotional security in the work;
such are the dislike of too frequent or too ran-
dom a change of task, and the dislike of joining
a strange team. Perhaps the desire for security
sometimes runs counter to the desire for free-
dom, as in the case above where pacing is liked.
In many cases presumably a balance must be
struck between security and freedom, but it is
worth noting that some ways of organising work
reduce both to a minimum. The ‘ pool workers *
system already referred to involved frequent
changes which denied security in an arbitrary
manner allowing little freedom.

Possession of skill gives a sense of security;
this has long been recognised in the accepted
trades, where a man serves his time and ac-
quires status as a ‘skilled man’. But even in
the lesser skills and knacks of repetitive work
there is satisfaction in being able to work
quickly and effectively (and often a dislike of
moving to an unfamiliar task where one has
less skill); at a slightly higher level there is the
satisfaction of being able to do several tasks at
an acceptable speed. It is often suggested that
this is primarily a matter of being able to earn
more; but the satisfaction is apparent even
where pay is not related to output,



Creativeness

This study bears out the idea that there is a
satisfaction in “seeing the results of one'’s
efforts ”, and that it may take various forms.
The most obvious is that of turning out plenty,
but there are others: making good quality
articles, or feeling that one has contributed to-
wards a final product that is socially useful, or
at least is greater than the sum of the rather
unrecognisable bits handled by oneself and
one's colleagues.

The dislike of having one’s creative efforts
frustrated is clearly shown by the many criti-
cisms of hold ups, bad methods, slow pacing
and so on. That all the studies were carried out
in ‘enlightened’ firms may be relevant; it
could be that in other organisations the attitude
to production would be less positive. But it is
clear that when the general morale is good, or
fairly good, high productivity is expected by the
worker; there is a will to work which needs no
artificial stimulation, but rather the removal of
obstacles so that it can be expressed in action.

Demands on Attention

The varying depths of mental activity de-
manded by the task have been mentioned above
and are discussed elsewhere (6, 12). The lightest
demands—mere superficial attention—allowed
the operator almost complete freedom to think
of matters outside the job. Often this was liked,
but sometimes it was not. Part-time workers,
married women with homes to run, usually
preferred this type of task; it gave them a
physiological rest (if it were a sitting task),
allowed them a chance to talk to others, and an
opportunity to plan the domestic side of their
lives—to them, the more important side. They
often said that such simple tasks would be bor-
ing for younger women, doing it all day and
with less outside interest to occupy their minds.

Yet the latter were frequently content to do
such simple tasks: they did not complain of
being bored, though several admitted to a great
deal of day-dreaming. If one could find suffi-
cient people who could exist happily with a
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more .or less blank mind for long periods, or
could occupy their minds on little material, such
tasks would not entail boredom. But, knowing
that many people are not of this type, it seems
unwise to plan work on the assumption that
there is an unlimited supply of those who are.

Some workers preferred a task which,
although it made quite heavy demands on atten-
tion, was interesting enough to hold that atten-
tion without undue effort. Obviously there are
individual differences which make the same task
“ interesting ” for one person but “ too hard”
for another.

Demands on Skill

The recurring remark * There is no skill in
this job except doing it fast ™ suggests that one
might consider manual skill from the standpoint
of ‘speed’ and ‘power’ as separate factors.
In some industrial tasks there is little skill in the
sense that one can learn to do them in a matter
of minutes; yet experienced operators can do
them at a speed that the newcomer takes days
or weeks to acquire. Other tasks—one might
instance precision filing and fitting—take weeks
to learn; even after mastering any cognitive
problems as to what is to be done, the actual
doing can only be learned slowly. It may be
that there are factors, psychological or physio-
logical, which are related to ‘speed’ and
‘power’ in this field; in past research on
manual skill there has been little attention given
to this possibility.

Teamwork

Much work has been done on the study of
working groups as social units (13), and perhaps
it has tended to obscure the fact that such
groups exist for the purpose of working. Inter-
personal relations are important and can affect
work; but this study gives the impression that
most people recognise the overriding need to
produce and are willing to absorb a certain
amount of friction in order to keep the job

going.



Physical Conditions

The chief conclusions in this field are that
existing knowledge is often not fully utilised;
the remarks in favour of a task that allows
alternate standing and sitting reinforce findings
which by now should be common know-
ledge (4). The various criticisms of heating and
ventilation were not serious and can be summed
up in the saying * One man’s draught is another
man’s ventilation ™ (14). This individual varia-
tion in requirements, not easy to cater for in
heating and ventilation, might be the subject
of more attention in other ways such as the de-
sign of chairs, benches and machinery positions;
managements tend to fall into the common error
of providing what the average person is ex-
pected to want rather than what the individual
does in fact want.

THE FIELD FOR FURTHER WORK

This study was intended to clarify the ques-
tions which should be asked about repetitive
work rather than to provide answers to them; to
ensure, in fact, that as far as possible further
work should be directed towards definite and
relevant problems. The more outstanding of
these are referred to below.

Freedom and Constraint

All work introduces an element of constraint,
but repetitive work is often so organised as to
cause more than the unavoidable minimum.
Can it be demonstrated that

(a) there is a relation between degree of
constraint and satisfaction or output?

(b) there are observable differences between

individuals in the degree of constraint
which they can tolerate: differences
which, if predictable, would enable
selection for repetitive tasks to be made
more precise?

Freedom and constraint are used here in
relation to aspects of work organisation such
as have been referred to—variety, rotation of
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tasks and so on; it seems more logical to con-
sider them together in this way than to attempt
a separation at this stage. An experimental
approach might eventually be made to this
problem, with the co-operation of manage-
ments and production executives sufficiently
interested, but would need careful planning. It
is suggested that as a preliminary, the method
of studying existing situations should be
developed.

In a reasonably large organisation employing
people under similar conditions as regards
management and personnel policy there often
exists a wide range of repetitive task which
show differences in the amount of freedom they
allow the workers. A study of the tasks in order
to rank or rate them in terms of constraint, to-
gether with a study of satisfaction as indicated
by absenteeism, labour turnover and other
criteria as well as by the workers’ views, should
be undertaken. Criteria of output as between
one task and another might be possible, though
open to obvious objections.

Security

The questions here are more or less parallel
with those concerning freedom and constraint:
how far does security or lack of it affect satis-
faction and output, and what individual varia-
tions are there? The general approach to the
problem might be similar also; but it would
seem that in assessing individual variations a
psychiatric technique would be needed —as
indeed might be the case in regard to individual
variations in tolerance of constraint.

Creativeness

The expressed satisfaction with methods
which allow an operator the opportunity to turn
out plenty, methods which minimise hold-ups,
was so clear as to need little further demon-
stration. This need not mean, however, that the
task organisation giving the highest output is
always the most satisfying; the emphasis is on
allowing the operator to produce, and on elim-
inating hindrances. An enforced raising of



output by faster pacing might correspond to a
reduction in satisfaction.

It sometimes appears that there is a conflict
between those who regard high output as the
criterion of what is desirable in work and those
who consider that the satisfaction of the worker
is more important; yet, on the other hand, there
are those who hold that *a satisfied worker
turns out most”. Evidence on the relation-
ship between satisfaction and output is scanty;
common experience would suggest that it is by
no means a simple one.

Pace of Working

How far a predetermined working pace is a
constraint depends not only on what that pace
is, but also on what would have been the opera-
tor’s pace had he or she been free to choose.
In considering what is a normal pace, one must
take account of the variations in pace; it is
desirable to examine the extent and pattern of
this variation, and to find how far (if at all) it is
related to motivation.

Past work has mainly been based on measur-
ing the differences in output over equal periods
of time—periods usually of not less than five
minutes, often more (15). Statistical treatment
of results is easier if the time taken to do equal
amounts of work (the obvious unit is one item
of production) is measured, and recent develop-
ments in recording devices make it possible to
carry out such measurements. These should be
made at first on work which is done at the
operator’s own pace in order to examine the
pattern and extent of what may be taken as
normal, unconstrained variation in working rate.

Demands on Attention

It is in this region that one might reasonably
speak of ‘boredom’ and ‘monotony’. Tasks
demand attention of varying depths, leaving
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more or less of the mind free to think of other
things. At the same time, tasks differ in the
extent to which some factor which one may refer
to as ‘interest’ enables attention to be given
with less or more effort. A task demanding a
minimum of attention and providing little in-
terest may not be ‘ boring” if the operator can,
by talking or other means, keep his or her mind
occupied. Present practice seems to assume that
there is an adequate supply of people who can
keep their minds occupied on very little ; one
question to be settled is whether this is in fact
the case.

Further points are the possibility of providing
an antidote to boredom by making the task
more interesting, or by providing outside
interests; one illustration of the latter was pro-
vided by the part-time married women, who
had already sufficient outside cares to make
simple tasks a pleasant respite.

Possibly much of this problem of attention
may be best dealt with from the laboratory angle
in the first place; one might suggest that much
of the work on span of attention is relevant (16),
and that the field investigator should attempt to
confirm the laboratory findings under condi-
tions of ordinary working and motivation.

Demands on Skill

The difference between ‘speed’ and * power’
in manual skill, already mentioned, may be
demonstrated by the use of appropriate tests.
Two sets should be used: the first would be tests
of sheer speed, such as key tapping, turning a
handle, and so on; the second set would be tests
carried out with no time limit, the subjects
being given a series of tasks of increasing com-
plexity, finally reaching a point where the task
would become impossible. If ‘speed’ and
‘ power’ are separable components of skill,
statistical analysis of such test results should
demonstrate the fact.
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begun by F. W. Taylor about 1880; the case of “ Schmidt ™

handling pig iron is now classical (17). Taylor was a prac-
tical man and an engineer, and he got results; those who followed
him have got results too, but the law of diminishing returns seems
to operate here as in so many other cases. Work itself has changed
(partly as a result of the activities of such men as Taylor), and the
social climate has changed.

In those early days much repetitive work—though not by any
means all of it—involved sheer hard muscular effort, and an
approach which combined some physiology with a good deal of
engineering- commonsense was bound to increase output, earning
power and satisfaction. Nowadays, mechanisation has reduced
effort on the worker’s part to a minimum (or even below a satisfying
minimum sometimes?) and the enemy of production is not so much
fatigue in the physiological sense as boredom or dissatisfaction with
the task. The same approach which took the sweat out of work
may not suffice to remove subtle psychological influences which
hold back productivity; in fact there are indications that it may
reinforce such influences. The modern production engineer must
bear such matters in mind, remembering that the operator is, like
all humans, illogical in parts.

In earlier days, too, motivation to work was simpler; unemploy-
ment meant, if not starvation, something uncomfortably near it.
But under full employment motivation to work means something
more complex than merely avoiding dismissal. This has been
recognised already by employers who seek to provide good general
conditions, good supervision, and so on. Repetitive work has often,
in this context, been regarded as a necessary evil; yet, as this study
suggests, its dissatisfactions can be minimised and it can, if so
organised, provide positive satisfactions.

DETAILED study of working methods and efficiency was



(1

(2)

(3)

(4)

(3
(6)

(7
(8)

(%)

(10)

3

REFERENCES

Cox, D. and Dyce Sharp, K. M. Research on
the Unit of Work. Occupational Psychology,
1951, XXV, 90-108.

Mational Institute of Industrial Psychology,
Paper No. 2. Studying Work. London:
Nailéiml Institute of Industrial Psychology,
1952.

Ra I, W. A Technique for Surveying Em-
oyees’ Opinions and Attitudes. Occupational
ﬁsychulnﬂ, 1944, XVIII, 165-173.

Bedale, E. M. and Vernon, H. M. The Effects
of Posture and Rest in Muscular Work. IFRB
Report No. 29, London: HMSO, 1924

de Montmollin, M. Les Tests Moirices. Revue
de Psychologie Appliquée, 1951, [, 29, 85, 227.
Whyatt, 5., Fraser, J. A. and Stock, F. G. L.
he Effects of Monotony in Work. IFRB
Report No. 56, London: HMSO, 1929.

Jephcott, A. P. Girls Growing Up. London:
Faber and Faber, 1942.

Whryatt, S., Frost, L. and Stock, F. G. L. Incen-
tives in Reperitive Work. IHRB Report No.
69, London: HMSO, 1934,

Zweig, F. Three Faceis of Monotony. Industrial
w:?tare and Personnel Management, 1953,
XXXV, 8-10.

Baldamus, W. [ncentives and Work Analysis.
University of Birmingham, Studies in Econo-
mics and Society, Monograph A.l. Bir-

111)

(12)

(13)
(14)

(15)

(16)

(17

mingham: Research Board of the Faculty of
Commerce and Social Science, 1951.

Hearnshaw, L. 5. What is Industrial Psy-
chology?  Oeccupational Psychology, [949,
XXII1, 1-8.

Whyatt, S. Langdon, J. N. and Stock, F. G. L.
Fatigue and Boredom in Repetitive Work.
IHRB Report Mo. 77, London: HMSO, 1937.

Lewin, K. Resolving Social Conflicts.
York : Harper and Brothers, 1948,

Bedford, T. The Warmith Facior in Comjori
at Work. THRB Report MNo. 76, London:
HMS0, 1936.

Rothe, H. F. Outpwt Rates Among Butter
Wrappers: 1 Work Curves and their Stability.
Jl_g;mal of Applied Psychology, 1946, XXX,

Gibbs, C. B. Transfer of Training and Skill
Assumpiions in Tracking Tasks. Quarterly
Journal of Experimental Psychology, 1951,
11T, 99-110. :
Conrad, R. Speed and Load Stress in a Sensori-
Motor Skill. British Journal of Industrial
Medicine, 1951, VIII, 1-7.

And others.
Taylor, F. W. The Principles of Scientific

Management. Mew York: Harper and Bro-
thers, 1923.

New

IFRB—Industrial Fatigue Research Board.
IHR B—Industrial Health Research Board.



32
APPENDIX I

FORMS USED IN JOB STUDIES AND INTERVIEWS

ORT 1/2 Part |
CHECK LIST FOR JOB STUDY IN REPETITIVE WORK

PART 1 — GENERAL INFORMATION ON FIRM
. TYPE. SIZE, LOCATION

INDUSTRY
Firm LocaTion ESTABLISHED YEARS
Main OPERATING DEPARTMENTS MNos. Employed— Men Women

(4)

Total Employees (all Departments)
2. GENERAL EMPLOYMENT CONDITIONS
RECRUITMENT AND SELECTION

Area of recruitmentfall local/most local/many from distance.

Part time workers employed? Yes/No.
If yes, in which riments?

What tests (if any) are used for selection of workers for operating departments?
Are new workers employed for a probationary period? Yes/No.

If yes, how long is this period?
How difficult is it for workers to get jobs in the district?

Hours oF WoRK AND HOLIDAYS

Days per week Hours per day Hours per week
Shift arrangements
Holidays
WAGE SysTEM
Method payment Time/Bonus/Piece
Guaranteed minimum week? Yes/MNo. If yes, how many hours?
General level of earnings Men Women

General level of earnings compared with other firms in area—higher/same/lower.
Are merit payments made?

TrRANSFER AND PROMOTIONAL OPPORTUNITIES
Are there recognised job hierarchies in each department for promotion purposes? Yes/MNo.
Is transfer possible within departments? Often/seldom/not at all.
Is transfer possible between depariments? Often/seldom/not at all.
Does redundancy often arise? Yes/No.
What is the firm's policy?

Larour TURNOVER
Annual rate of labour turnover Men Wamen Total
cemennennees DEpArtment

FEEE R e PN EN SRR FEAE SRR B
---------------

JomwT CoNSULTATION AND EMPLOYEE SERVICES

Has the firm
{a) Works Council or Committee. Yes/No. Elected/nominated.
(b) Suggestions Scheme. Yes/No. If yes, are awards made?
(c) Pension Scheme. Yes/No. Qualifications.
(d) Scheme of sick pay in addition to Mational Health
{e) Yearly, or half yearly bonus; or profit sharing
(f) Canteen
(g) Social Club

Other notes on employee services and amenities.
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ORT 1/2 Part 2
CHECK LIST FOR JOB STUDY IN REPETITIVE WORK

PART II— JOB INFORMATION
SECTION 1| — GENERAL

Jor TrmLE Department.
Mumpers EMPLOYED Full Time M B w G
Part Time M B w G
CLASS A
B
C
D

SouRcE 0oF RECRUITMENT AND METHOD OF SELECTION
From outside/other departments/other jobs in department.
Tests used, or acceptance standard,

TRAINING
In training department. Yes/MNo. If yes, how long?
On job. Yes/No. If yes, by whom and for how long?
Pick up by watching others. Yes/No. How long before able to work alone?
How long to earn bonus or exceed time rate by piece work efforts (i.e,, to become proficient)?
How long to become experienced?

Hours
Days per week Hours per day Hours per week
Rest Breaks Meal Breaks

Overtime — oftenfseldom/none.

Pay
How is job paid? Time/bonus/piece.
If time, what is basic rate? What is range of rales in department?
If piece or bonus, what minimum is guaranteed?
What is standard (o earn piece or bonus)?
Range of speeds compared with standard
Range of earnings on job in department
How are workers paid during training?

PuysicaL. ENVIRONMENT (PLANT CONDITIONS)
Temperature — Comfortablefuncomfortable; other remarks
WVentilation — Satisfactory/unsatisfactory; other remarks
IMlumination — General — adequate/inadequate
Local — adequate/inadequate,

Housekeeping (cleanliness)
Hazards — Safety

Health
Unpleasant features (noise, smells, etc.)

SociaL ENVIRONMENT
Team/individual Size of team
Group/isolated Size of group

Contact with others
Prestige of job c.f. with others in department — high/average/low

Reason:

Supervision — close/easy

Talking is allowed — officially/unofficially/not at all
Smoking is allowed — officially/unofficially/not at all
Singing is allowed — officially/unofficially/not at all

Music while you work Yes/No. Times:

Lapour TURNOVER AND REAsONS FOR LEAVING

Turnover (Annual Rate) Men Women Toral
Reasons for leaving

Total. 2wl i
[ T[S TR —
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SECTION 2 — PERFORMANCE AND ORGANISATION OF TASK

DescripTion of Dumies (Indicate if vary during day or from day to day)

MaTeERIALS, ToOLS AND EQUIPMENT USED
Materials (kind and wvariety)
Taols
Equipment (Jigs, Machines, etc.)

(Sketch of Layout overleaf)

SeqQUENCE OF OPERATIONS (Degree of breakdown) Approx. time of different parts of job

...........................

GEdGEAFAREAERAEN AR RS REBE

Can worker vary sequence of operations or layout of work place? Yes/No. If yes, how?
Differences between workers in method of doing job

Learner difficulties

NATURE OF SKILL
Manipulative Ability
Nimble fingers | specific knack | steady hands / delicate touch | ordinary accuracy /[ coarse movements.

Maiure of attention and control

continuous concentration
(a) Demands on attention are ——————, and require
intermittent attention to a number of things,
a fair amount of
and need thought
little or no

(b) Control is mainly

visual requiring very good [ good [ ordinary vision
tactile

auditory

kinaesthetic or proprioceptive

Rates of working
Depends upon speed of reaction to a stimulus, Yes/No.
Depends upon operatives' manipulative ability
Is governed by quality considerations
Mechanical Ability
Is needed for the job itself [is a help in machine adjustment /is not required
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RESPONSIBILITY POR QUALITY
What check does operative make on quality of components used?
assembly made?
Is work checked at a later stage?

OTHER RESPONSIBILITIES

Can n]ﬂemmr mistakes be costly, of materials, tools, equipment, or result in personal injury or injury to
others?

PuysicaL DEMANDS ON WORKER
Position  Standing / sitting / stand-sit
Any stooping, lifting, or reaching?

Parts of body used one hand mostly, both hands equally, one foot, both feet

Posture and Freedom of Movement
Sequence of operations allows for frequent changes / maintaining same posture for long periods
Is layout such that awkward postures must be maintained? Yes/No.
If machine job, can machine be left? running /stopped | only by special arrangement for relief
Does worker leave job to get supplies? Yes/No. How often?

Physical Effort

Job is  heavy [ medium [ light
In terms of effort required, could layout readily be improved? Yes/No.

Pace of work and efficiency
Pace set by machine or conveyor or team member and output depends mainly upon machine or
conveyor running time or speed of pacemaker
Pace set by machine or conveyor or team member and output depends upon operator’s working
speed
Machine job (hand operated}—pace and output depend upon operator
Wholly hand job—pace and output depend upon operator

Comments

ORGANISATION oF WoORK
How is supply arranged?
Layout ensures continuous supply brought to workplace
Supply of materials brought at regular [ irregular intervals by service hand
Operator brings own supplies

How is work removed?
Continuously by conveyor
In batches at regular [ irregular intervals
In batches at end of work period

KNOWLEDGE OF PROGRESS
How can worker keep check on amount of work done?
Do workers keep check on amount of work done?
Is output information recorded by operatives? Yes/No.
At regular intervals | end of work period [ not at all

Lost TIME
Bad flow of supplies — often | occasionally | very seldom
Machine stoppages — often | occasionally | very seldom
Defective quality from previous operation — often / occasionally | very seldom
Defective quality made in this operation.
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VARIETY WiTHIN THE JoB
In materials used
In number of operations performed (i.e., number of job elements)
Introduced by number of *lines’
Introduced by organization (e.g., batch size)
Introduced by operatives on methods of doing the job

Other remarks

SATISFACTIONS ANMD DISSATISFACTIONS (Expressed during job study only)

Popular grouses

Favourable comments

ORT 212

INTERVIEW PROCEDURE: SATISFACTION IN REPETITIVE WORK

. GREETING
By name; offer seat,

. EXPLAIM

Self, N.LIP. *1 expect you would like to know more of what this is all about, My name i$ ..........c.coccue
and | belong to the Mational Institute of Industrial Psychology. Our job is to study problems of people at
work.”

. THIS INVESTIGATION

“ What we are doing here—as well as in other factories—is studying certain kinds of jobs; the sort of jobs
that are done over and over again. There are probably some two million people in this country doing them;
some of those people like their jobs, and others don't. We want to find out more about such jobs so that
we can try to make them better suited to the people who do them. This kind of work suits some people
but it doesn't suit everyone; and if only one person in twenty doesn't like his (her) job that means a hundred
thousand people who are more or less dissatisfied, not working as well as they might, nor earning all they
could. Both these are important points; the country needs more production, and most people want more
money. We want to know more about it all, and to find out we must ask the help of you and people like
you."

. INDEPENDENCE OF FiRM
“This work is only one of a number of investigations which are being made throughout British industry al
the request of the Government, and with full mﬁpnn of the Trade Unions. It is not something which this
firm asked us to do. We asked the management here if we could see some of the many jobs which are
done in this factory.and talk to the workers doing them; this they have kindly allowed us to do.”

. CONFIDENTIAL MNATURE OF INTERVIEW

“1 shall not tell anyone else in the factory what you tell me, unless you want me to. But if during my
enguiries | come across anythin? that management can do to improve conditions for you as well as for
themselves, I think I ought to tell them about it. Only let me say again that I shall do this so that no one
c;n find out who mentioned it to me. And anything that you don't want me to pass on, I shall keep quiet
about.”

. QuUEsTIONS AND MNOTES

“ Have you any suuiinm to ask me before we start? I shall be taking notes so as not to forget any-
thing you tell me.

Note of questions asked to go on ORT 3/2, bottom of p. 1.

T



37

7. BiograPHICAL DETAILS
This data need not be collected at any particular point in the interview, but as seems tactful. Explain
why it is needed. We require:
How long with firm.
How long in this job.
Supplementary: Why did you change to this job?
What previous jobs
Why did you move?
Supplementaries: on job preferences if it seems a good idea to ask. If list of previous jobs is very
long it may get a bit sketchy.
Home circumstances with a view to importance of money:
Married
Dependents
Other people in family earning.
Details to go on ORT 3/2 at top of p. L. Check details of length of service with fuoremen or others when it
seems desirable,

8. JoB DESCRIPTION
“ Now about the job.” Read the parts from ORT 1/2, Part 1L, * Physical Environment® and * Performance
and Organisation of Task '. Need not read it just as written, but put into suitable words. Use it as a
stimulus to comments, and use follow-up questions as desired.

Record on ORT 3/2, p. 2, top part.

9, JoB CARD STIMULUS

Explain that you want the person’s own ideas about the job itself—what she does, rather than about the
firm generally. * To give you an idea of the sort of things I want to hear about, I am going to spread
out a dozen or so cards”. (Shuffle and spread cards 11 to 25.) “I want you to talk about them in any
order you choose, so it might be as well to read all through them first ™. After a pause for reading, “ You
will have more to say on some than on others; maybe you will want lo starl on those ™. As she finishes
witlhcft each card, pick it up. When she runs out of spontancous comment, prompt her to comment on what
is :

Record on ORT 3/2, p. 2, bottom part; put letter of card in L.H. margin, and keep chronological order.
Separate comments on cards which she started spontaneously from comments which required a prompt ;
draw a line under the former before proceeding to the latter. Follow-up questions should be restrained
and should keep to elucidating matters of fact unless there is a really hot scent lo chase.

10. QUESTIONNAIRE

If the answer to any of these questions is already available from earlier parts. omit that question. 1
wonder if you would mind trying to answer some questions about the actual job you do? ™

(The questions 1 to 12 mentioned in the text followed here.)

Record on ORT 3/2, p. 3. Question no. in margin, answer in centre, follow-up question and answer on

right.

11. Carp RaMKING

“ Coming back to the other things—the sort of place this is to work in, wages and so on. 1 have some
more cards here.” Shuffle and spread cards A to L. * Will you look at them all and then say which is
most important to you." Let her pick out the most important, then ask for the least, and work inwards.

Record order on ORT 3/2, p. 3, bottom. Note any worthwhile comments arising.

12. CONCLUSION
Thank worker.

13. SELECTION OF SAMFPLE
Where it is not convenient to interview all the people on a particular job, it is necessary to sample. This
should be random, with respect to length of service, and in that respect should be representative of
the whole population. a check, it is desirable to record (on ORT 1/2, Part II, back of Ist page) the
lengths of service in this job of all the workers involved, then to indicate which were interviewed.
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APPENDIX II

JOB DESCRIPTIONS

Six factories are referred to, and thirty-five jobs.
Each factory is briefly described in order to relate the
jobs to the general conditions under which they were
performed. Factories are numbered 2, 4, 5, 6, 7, 8:
Mos. 1 and 3 were involved in the pilot runs, whose
resulis were rejected as being not truly comparable
with the remainder. Factory 8 was actually the offices
of Factory 7, as mentioned in the text.

FACTORY NO. 2: ELECTRICAL GEAR

This factory was a small branch of a much larger
organisation, making the same type of products but in
a smaller range of varieties. It was established in a
mining arca on the fringe of a general industrial con-
glomeration of towns, some 20 miles from the main
factories of the company. It had been going only 8
months, drawing operatives from local people but
staffed with managers and key men from the main
organisation. The situation was such that labour was
easier to find in this area than at the main factories.

There were 140 women employed, 14 being part-
time workers, and about 10 men on odd jobs. Pay-
ment was by a bonus scheme based on production,
with a guaranteed minimum; rates were the same as
those of the main factories for the same work, subject
to an easing of rate for learners. At the time of our
visit, many workers thought it very difficult to attain
bonus speed, and some were of opinion that it was
better to work comfortably and be content with the
minimum rate. Some jobs were in any case paid at
daywork rate. :

wo jobs were studied, magneto armature winding
and dial printing; the former might be split into
primary and secondary winding, but is dealt with as
one since the two are similar even though done by
different sets of people.

Magneto Armature Winding. Job 1

In secondary winding, the operator took an arma-
ture some 5 inches long by 3 inches diameter, fitted it
between the * live* and * dead * centres of the Douglas
winder (similar to lathe centres) and made ready to
wind. She taped the primary ends down, leaving one
piece on which to solder the secondary winding; the
primary was of japanned wire (22 to 37 gauge) which,
while thin, was thick relative to the 46 gauge secon-
dary wire; the latter was very fine and difficult to
handle. This fine wire was threaded round the ten-
sioning device and soldered to the primary, elaborate
precautions being followed as to removing a minimum
of insulation. After a prescribed routine of layers of
insulation, winding was begun. ;

There were upwards of 20,000 turns of wire which
were not put on entirely mechanically; the machine
wound them at its own speed, but the operator had to
stop it at set intervals (about every 2,000 turns) to
insert silk insulation; towards the end of the run fur-
ther precautionary work had to be done, such as var-
nishing. If the wire broke, it had to be joined and
elaborately insulated. @

Prim winding was a little easier in the type of
wire deait with, but there was more actual manual
work—soldering of wires and so on. The two tasks

were considered as aspects of the same job, since they
were essentially similar. Both took a considerable
period—up to 3 months—to learn in the sense of
becoming proficient, and this was recognised in that
iece rates were graded more easily for begi "

e cycle of operations took similar times—about 3
minutes for primary, 5 minutes for secondary.

The layout was similar for each type of winding; a
bench some 3 feet wide by 2 feet deep, with the wind-
ing machine rather to the left of centre. There was a
tensioning device and racks for wire, which effectively
cut off one's view to the front, though it did not make
a totally blank wall. To each operator’s left was a
table with Suf?f“ﬁ of insulating silk and paper; she
was able to fill in some winding time cutting this in
readiness for requirements. Benches were side by side
in pairs, with pairs arranged behind each other.
Operators could talk fairly freely with their neigh-
bours at the side, and could make occasional remarks
to the girls in front or behind. Trnips about once an
hour—or oftener—for supplies allowed further con-
tact with others.

There was no change or rotation of task, and no
chance to vary the routine, which was closely pre-
scribed for technical reasons. There was some variety,
but not much ; a particular type of armature d
continue at least for days, and frequently for weeks,

Dial Printing. Job 2

This was a relatively simple job; the main part con-
sisted in printing dials about 2 inches in diameter with
ammeter or switch markings; these were picked up in
paint from an engraved plate to a gelatine pad and
transferred to the dial. machine was purely hand
operated, being a simple lever-operated plunger to
carry the gelatine pad up or down and a jig to posi-
tion the dials.

A day's material was supplied at a time and the
operator counted it as required to trays of 100, tip-
ping these to a bin for removal at the end of the day.
Some cleaning was part of the job; cleaning
machine of accumulated paint, and cleaning the
bench at the end of the day. There was no change of
task, no rotation, and the operator could not vary
the routine, which took about 12 seconds for a cycle.
She sat in a rather isolated position and could only

talk to people passing by.

5

FACTORY NO. 4: LIGHT ELECTRICAL
ENGINEERING

This was a large modern factory in an area
devoted to light engineering industry ; out of 1
production employees, 300 were women. 'E:;
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The factory enjoyed a reputation locally for hard
work and high pay; in an area where labour was
scarce, it was not difficult to maintain a working force.
Basic rates of pay were at least up to the local aver-
age, there was a production bonus paid either indivi-
dually or to groups on output, and a monthly bonus
paid on overall factory efficiency. There was also a
merit rating scheme which put up pay by a possible
20% maximum; in fact, a considerable proportion of
the workers received 5%, 10% or 15%.

Every effort was made to provide good working
conditions, and these appeared to appreciated.
Supervision was easy so long as the prime object—
the production of the scheduled amount of up to-
standard material—was achieved. Labour turnover
was extremely low, being less than 15%; how far this
was a result, and how far a contributory cause, of the
generally harmonious relations it is difficult to say.

Armature Winding. Job 3

Az in the other winding job, a machine was used
which ran at a fixed speed but was started and
stopped at the discretion of the operator, and there
was a good deal of manual work in the cycle; in fact
less than half the total time was machine winding.
The winding was not done in one straight run, but
consisted of 20 separate sets at intervals round the
armature; each one required a separate start and
finish, with sleeving at its two ends. The machine,
once started, wound the correct number of turns and
then stopped. The total cycle of operations took some
7 minutes.

Each of the 20 operators had her own bench and
machine and sat at the job. Benches were arranged
one behind another each side of a conveyor down
which the finished armatures were passed for the next
operation. Talking was difficult, though occasional
remarks could easily be exchanged; and since the
operators had to fetch supplies about every two
hours, this gave an opportunity to talk to others.
(Officially were supplied with material, but in
fact they usually fetched their own.) Payment was by
bonus on individual output.

The winding task was reckoned to take three months
to learn to full proficiency on one or two types of
armature. Several types were wound, but as far as
ﬂ:sible each operator was kept to one or two. types.

operations were similar on all, but different gauge
wire and colour codes were used; these could confuse
an operator if changes were frequent. There was no
way of varying the method of working, since the order
of operations was fixed by the intrinsic nature of the
material and task.

Armature Connecting. Job 4

The wound armatures were passed down a conveyor
to the connectors, whose main task was to take the
wire ends in the correct order and fit them into the
appropriate slots in the commutator. The armature
was held in a jig during this operation, and during the
subsequent tidying up and binding down of the ends.
The connectors did not solder the wires in to the com-
mutator strips, but left everything ready for this to be
done.’ The total cycle of operations took 2 to 3
minutes

The layout was similar to that of winding; a con-
veyor with a line of benches behind each other down
each side. Supplies were received, and finished arma-
tures were removed, largely by the conveyor, but
there was no pacing from it. Bonus was on individual
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output. There was some variety in that any girl might
handle either of two types of armature coming down
the conveyor in trays of 20. There was no real change
of task, but owing to hold-ups of material it some-
times happened that there was not enough work to
keep all the operators fully occupied. There was no
real chance to vary method of doing the task.

Training took about & weeks to proficiency, and
during this period quite a number of trainees left.
The task of connecting did not really demand much
intelligence, but because it was one in which mistakes
could be costly the firm tended to select for it people
capable of a more demanding task.

Bag Sewing. Job 3

This job was similar to most sewing machine jobs
except in being on heavier material than is wusual.
Three types of machine were in use, flat bed, ‘ringer’,
and Union Special: the number of operators was 3,
17 and 4 respectively. Occasionally there was some
exchange of machines, an operator from one unoffi-
cially taking over a spare for half an hour to case a
botti::mk; this was usually her own type of machine
on another size of bag, but one or two operators
could take over different types of machine. There was
a group bonus scheme in operation, and it paid the
girls to watch the total output as well as their own
particular contribution.

The work cycle time varied from one task to an-
other between half a minute and three minutes; this
was for the actual assembly and sewing. Included in
the job were the ancillary tasks of threading, cleaning
the machine and shifting material to the next opera-
tor. There were enough different sizes to give some
variety, and the unofficial rotation was such as to in-
clude possibilities of varying the order of doing parts
of the cycle; in fact the operators had a good deal of
freedom subject to turning out a satisfactory total of
good work. ;

The machine did not pace the operator except in
setting a limit to speed which was high enough not to
be annoying; the real limit was the skill of the person.
It was reckoned that three months was needed to train
a girl, and the job demanded a certain intelligence to
keep track of different types and occasional difficul-
ties with materials or machines. There was a limited
chance to talk, and the organisation as a team made
for a good social grouping. Work was done sitting,
but occasional moving around was necessitated in
order to shift material.

Assembly. Jobs 6 to 11 inclusive.

A number of assembly jobs are included under the
same general heading because they have features in
common. It was a general policy to organise this type
of work in teams paid on a group bonus scheme $0 as
to avoid complications in balancing work load; un-
official rotation of tasks was allowed to even out in-
equalities in work flow. For this reason the classifica-
tion in the text cannot be too rigidly interpreted as to
rotation, variety and variation in method; there was
some rotation in nearly all cases, and those jobs
marked *—' are those where rotation was very rare.
The jobs are described below,

Job 6. Coil taping. The main task here was the
covering of field coils—coils of moderately thick wire

in a mmﬂ:“ form about 4 inches by 3 inches. A
taping machine was used, capable by a shuttle action
of going through the gap in the centre of the coil and
thus binding together wires. Each coil, since it



had two lead-in wires to be left free, had to be taped
in two stages: the last turn was loo in by hand un-
der the one before and pulled tight. The total task
took some 20 seconds, and there was little or no
chance to introduce variation in method. There was
a slight variety introduced by different sizes of coil.

Job 7. Bottom plate gasket assembly. Of the
assembly jobs, this was the only one studied in which
there was change of task. The production was not
always sufficient to keep two operators busy, and one
was sometimes transferred for half a day to other
assembly jobs. The work was to fix on felt and
rubber gaskets to a die-casting; it was a rather messy
business, involving glue and rubber cement, Cemented
parts were put in a press to set. The order of doing
sub-tasks could be varied a little, but there was no
variety in_the material, which was all of one size and
pattern. Cycle time was about one minute.

Job 8 End caps. There were two parts here, a
rivetting done on a machine standing up, and the
cementing in of a rubber gasket which could be done
sitting down. Material was received on racks holding
98 parts, and one was more or less tied down to doing
the first operation on the full number, then the second.
There was practically no change or rotation of task,
and no variety in material. The cycle time was about
50 seconds.

Job 9, Friction taping. This was a purely manual
operation, taking the field coils mentioned in Job &
and binding certain points with insulating tape. The
coil ends had been soldered on to flex, and the join
was insulated with tape and pieces of flat stiff mater-
ial. The task was done seated and took about 40
seconds; sub-tasks. consisted of preparing insulating
tape in 4-inch and 14-inch strips. There was as much
variety as in Job 6, but no means of varying method;
there was no rotation or change of task.

Job 10. Cord assembly. The flexible lead arrived
at this operation with the plug body loosely threaded
on and the wire ends bared and fitted with a terminal
ring. The assembly operator pushed on a sleeve and
tied two strands of cotton insulation to anchor it,
then slid up the plug body. She placed the wires and
an insulating sheet in position, using a jig, and screwed
in the-pins of the plug, which thcmsefvc-s formed the
terminal screws; the screwing was done with a power
screwdriver. On certain types of lead, the power
screwdriver could not be used, and there were other
minor differences; in fact there was variety and varia-
tion in method. On the other hand, the operative was
kept pretty closely to the ome task, having neither
mtatign nor change. The cycle occupied some 50
seconds,

Job 11, Motor casing. This job occupied two people,
each normally on a different stage. e first stage in-
volved rivetting various pieces on to a main casing
of bakelite about 12 inches by 8 inches by 4 inches in
size. Three separate rivetting machines were used for
different parts, and two jigs; the task had to be done
standing up, since the rivetter was of the pillar type.
Two hands were used to hold the work and one foot
to operate the punch. The second stage involved
screwing on various switch parts with an air-operated
tool; for part of the time the casing was held on a jig.
Both the first and second stages took some 20 secon
and each was further sub-divided; the first between
rivetters, the second between work done on the jig or
off it. Thus each stage had some possible variation in
the number of piece parts dealt with in one operation
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before going on to the next. There was also rotation
since the two operators would help each other to keep
the balance of production; but there was no change of
task or variety in the material.

The learning time and intelligence demands of these
tasks were such as to put them in a fairly low cate-
gory. Coil taping (Job 6) took longest to learn; the
knack here was to get the coil neatly ta by a
machine which, while it was running, had a and
rather fast speed although its stop and start was un-
der the operator’s control. In general the jobs needed
a little more intelligence than the mere Ormance
of the tasks would indicate, because of the group
bonus system. Mot only did operators expect to know
enough of other people's jobs to help out at times;
they also expected to be left to organise this helping
out in a manner that would produce an even Eow
Each line had a *leader' who acted as a focus for
these arrangements rather than as a supervisor.

Carton Stitching. Job 12

The cardboard containers for packing the finished
products were fairly elaborate, having spacers and
fittings for protection. The operators assembled these
from board zulru:fu:l¥l cut and scored for folding; they
stitched them with the usual type of wire-ribbon
stitcher. The total cycle time was four or five seconds
for a person; this might be for a sub-assembly of
cardboard pieces or for putting a sub-assembly into
the finished case. These differences provided variety
rather than task rotation; making sub-assemblies was
sufficiently like making the final carton to be regarded
as a variant of the same task,

The task took some time to learn. A newcomer
could put in the stitches one at time, but only a prac-
tised operator could keep her foot on the pedal and
run in the required half-dozen at machine speed. Up
to four operators worked as a team and were paid as
such; they shared out stages of the work to ensure a
good flow. Pacing was merez‘y to keep up with the
team; the stitching machine, despite its fixed pace of
actual stitching, was controlled by the operator.
Operators stood up to work, and could move around
to get material, which by reason of its bulk was stored
over a fair area. There was neither rotation nor
change of task; and variation in method only in so far
as it accompanied variety, fe., different types of
carton,

FACTORY NO. 5: PHARMACEUTICAL

This was a modern factory employing about 500
people, of whom over half were women; of the pro-
duction employees as distinct from maintenance staff
and the like, at least three-quarters were women. It
was similarly situated to Factory MNo. 4, in an area
where light industry had grown to an extent which
rather outstripped the available labour. Nearly half
the women employees were part-timers, working
mornings or afternoons.

The main activity was packing either drugs and fine
chemicals or certain patent foods. The former were
packed as powders, tablets, capsules or liguids in
bottles, vials, ampoules or boxes; the latter were
packed mainly in tins. Most of the work was involved
in packing; such making up as went on in the factory
involved rather few people, and much of it was done
at one or other branch works. A high standard of
care and cleanliness was maintained, and in some de-
partments this even meant providing * sterile rooms*
with air conditioning and special precautions on entry.

All work was done on straight time rates of pay,
modified by merit rates and a profit sharing scheme,



The merit rating in fact often amounted to an extra
payment to key operators on whom speed of a line
depended; the profit sharing applied to all employees
of over six months' service. It was distributed monthly,
and rose at the time of the studies to as much as 33%

of operators’ pay.

Food Packing. Job 13

The basic job here was to fill tins or cartons with
powder. The powder was dropped in weighed quanti-
ties from a chute, and one operator (the *catcher )
collected it in a paper bag as it dropped. The powder
dropped once in 3-4 seconds; she had to open out bags
from the flat as well as to fill. If she got behind she
could switch off the filler for a short time, but could
not alter its rate except by permission of the fore-
woman. Spilt powder went down a grid to a hopper.
The *catcher® was the key operator, and received
* semi-skilled * allowance in the merit rating scheme.

Filling was a team job, and other team members
worked as follows. MNo. 2 folded in the bag top, and
on some lines sealed it on a heat sealing machine, in
which case she might have a second girl with her;
Mo. 3 put the bag in its tin; No. 4 put in a measuring
scoop and one or more leaflets; No. 5 put on the lid.
MNo. 2 or 3 also check weighed a bag (about every
sixth was the aim) at intervals and reported to No. 1,
the ‘catcher’, if it was outside tolerance limits.
No. 6 operator watched the operation of a machine
which wound cellophane tape to fix the tin lid, and
No. 7 packed the finished tins into cartons which then
went away on a roller conveyor to be banded. This
was the basic routine, which varied a little for dif-
ferent products, different sizes of tin, and for export
packs.

There was variety owing to these changes of pack,
but little change of task. There was rotation; the
* catcher ' changed hourly with operator 2 {and on
some lines, operator 3); the remaining operators took
all tasks in turn at hourly intervals. Only a few were
reckoned suitable as ‘catchers’, and for this reason
the scope of rotation for the regular *catcher® was
limited, since only a limited number of others could
relieve her. Learning took some weeks to acquire a
good speed, especially on *catching’, but not much
intelligence was required. The ‘ catcher ’ was rigidly
paced, whereas the rest of the team could vary their
gﬂ;ﬁd a little by storing up partly finished material.

re was hardly any noticeable chance to vary the
method of doing the job, though one o tor re-
marked that there were two or three different ways
to turn in the top of the bag; in so highly repetitive a
cycle, the smallest difference looms large.

Most of the tasks were done sitting; the exceptions
were the packing and cellophaning of tins, and one
task not so far mentioned. This was done by an
operator shared between two teams; she removed
empty tins from their packing and unlidded them.
This operator took part in the rotation with the main
bulk of the operators on one or other of the lines she

supplied.

Pharmaceutical Packing. Job 14

The packing room handled an enormous variety of
lines, h?;ndl classifiable as ]iq]ulds, pills, capsules or
powders, and packed into bottles, tubes and cartons.
The individual containers were packed into larger
cases for despatch. Few lines ran longer than two
days on one particular item, and it was common to
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run only half a day. The work was done on a team
basis, and the change to a different item of production
meant more than just variety in material; it involved
a reorganisation of the team, and sometimes even
splitting it up. One may say that all work in this job
was subject to change of task in the defined sense, as
well as to variety of material,

The usual layout was a team of six to twelve girls
seated each side of a bench which had a conveyor
belt down its centre; the belt was for transport only,
and there was room on the static part of the bench for
storage of a small working st of material. The
operation at the head of the belt, as in Job 13, set the
pace, though not rigidly; even if it were a hand job,
such as measuring pills into a tube, the operator on
it was chosen for a good rate of working and was
paid the ° semi-skilled® rate. . Sometimes this first
task was done by a machine, and its operator’s job
was rather different from the rest; machine operation
is considered separately under Job 19.

The packing tasks proper were simple and, despite
the varE:ly of lines, mnsigfcd of a few basic activities:
wiping bottles, fitting caps or lids, putting bottles or
small cartons in larger boxes, labelling, corking, wrap-
ping in cellophane and so on. They did not demand
much intelligence, though conscientiousness was im-
portant in those sections of the task where an item
of inspection came in—inspection to confirm that the
correct label had been used, for example. There was,
of course, an overall inspection separate from the line,
but the internal check was useful in showing up faults
immediately if they occurred. The packing tasks were
easy to learn at slow speed, but to do them fast
needed some practice; the frequent change of task
made this practice a little hard to obtain.

Most of the team packing tasks were carried out
sitting, but some could be done better standing; as
there was rotation of tasks within a team at hourly
intervals, most operators sat and stood alternately.
Apart from the supply of material from the initial
task, pacing was largely a matter of keeping up with
the team: with a good team, slower members were
helped by faster ones. The task did not allow much
chance to vary methods, but operators were allowed
to take advantage of what opportunities arose; the
management did not attempt to enforce the use of any
‘one best method'. The cycle of operations was
within the range of 10 seconds to 30 seconds.

Adana Printing. Job 15

The labels and cartons used for pharmaceutical pro-
ducts were printed by the makers, but often required
an overprint giving batch number, date of packing or
special instructions, This printing was done on Adana
machines. The label was put in place accurately, the
lever pulled, and the printed label removed; a short,
highly repetitive cycle of five seconds or so. The type
was set by another operator, but the printer had to
arrange a simple jig of pins on the platen to keep
the label in register each time, and had responsibilities
in printing the correct quantity of each item. This
involved liaison with the forewoman and the type-
getter at the beginning and end of each batch; the
demands on intelligence and care lay here rather
than in the routine operation. The task took only a
week or so to attain speed.

On this individual work there was no rotation, and
no change of task; nor was there any means of vary-
ing the method. But there was a great variety of
material, special instructions in foreign languages, and



so on: the regular instructions from the forewoman
and the importance of getting them right gave the
operator the fecling that her work mattered. The
printing task was done seated, but trips for fresh

material and instructions made a break, and the effect
of batching was felt by operators.

Ampoule Washing. Job 16

Ampoules after filling were washed and polished on
the outside. They were fetched in boxes of 100 or
trays of 353 and put into a warm water bath contain-
ing detergent. The operator then put them on a cloth
stretched over a sink for preliminary draining, after
which she moved them to a towel on the bench in
front of her. The first drying was done h{l rolling
them gently on this, using one free end of the towel
to roll them. A final polish was given to each am-
poule and it was put into a tray and taken a short
distance to the inspector. The individual witping took
two or three seconds per ampoule; the rest of the cycle
two or three minutes for the batch. The length ot
time in the bath did not affect working rate once the
first batch had soaked.

The task made little demand on intelligence, and
could be quickly learned. There were ancillary tasks
—refilling the bath at intervals, removing any cracked
or empty ampoules. There was no pacing and little
chance to vary the method, unless by withdrawing
more or less ampoules from the bath at one time.
There was an occasional change of task—or, more
strictly, enlargement of task—when the same operator
inspected ampoules as well as washed them. The task
was mainly done seated, with periods of standing to
attend to the bath or fetch supplies.

Ampoule Inspection. Job 17

Ampoules received (or occasionally collected) from
the polishers were inspected for obvious faults and
for specks in the contents, The inspector ran her hand
over the tops to check good sealing, then started the
visual inspection. The bench had a white enamelled
top with a black rubber strip laid on part of it. At
the back were two fluorescent tubes behind a trans-
lucent screen some 15 inches above bench height. As
an inspection background the operators usually used
the black rubber; sometimes they laid white paper on
it, and certain faults were checked by holding up the
ampoule to the direct light. Choice of background
was left to individual preference, and varied with the
colour of the ampoule (clear or amber) and the con-
tents,

The inspectors worked in the same room as the
washers: sometimes the same person would do both
tasks, and it msiy be argued that washing, polishing
and inspecting formed one job. There was a ten-
dency to keep to one or the other, and they are treated
as separate jobs in this description. One must also
regard them as a team job ; inspectors and washers
worked in close proximity and formed a social work-
ing group.

Inspection did not demand much intelligence, but
was apparently a task that not everyone could do
effectively. Evidence from other sources suggests that
visual inspection such as this for small specks is much
more subjective than one might suspect. Even |
specks did exist in some of the ampoules passed, they
were unlikely to have been noticed by the person
using the drug, or to have harmed the recipient; in a
similar case at another pharmaceutical works, check
inspections showed a remarkable variation of rejec-
tion rate dependent on apparently chance factors.

The occasional enlargement of task to include wash-
ing has been mentioned; a from this there was
little change or rotation. ere was variety in size of
ampoule and colour of glass or contents, but not
much opportunity to vary method. The main task was
done seated, with some chance to get up for supplies.

Vial Polishing and Inspection.

These were regarded as variants of the similar jobs
done on ampoules. The vials were rather larger than
ampoules, did not follow the same washing process,
and their inspection included the use of a mirror to
inspect bottoms. But the general plan of the job was
sufficiently similar for it to be regarded as part of the
same job for classification and description.

Ampoule Printing. Job 18

Ampoules had their label printed direct to the glass
in a machine. The operator took a tray of 353 am-
poules, sat down at the machine, and filled up the
feed slide, guiding the bottom ampoules in to the
machine feed. Then she started up the machine, ad-
justing its speed if necessary, and continued to feed
in fresh ampoules and to remove printed ones. The
feeding rate was about 60 per minute, and the pre-
liminary work took 15 to 20 seconds. The task was
machine paced in a sense, but the operator controlled
}he Errn:'ﬂ:hirnr: speed and could start and stop it quite
reely.

The operator did not have much responsibility for
the machine, but left adjustments to the chargehand or
mechanic. On this basis, the task did not demand
much intelligence, nor did it take long to learn.
Operators were somewhat isolated from others in the
room, and did not have much change of task or rota-
tion. There was some variety since two
several colours were handled, but no opportunity to
vary the method.

Machine Operating. Job 19

Machine operation, in the sense implied here, is not
really a repetitive task; but since a few operators on
this type of work were interviewed, a description is
given. In some ﬁhamauﬂtiﬂﬂ packing o tions
(Job 14) the machine operator was part of a team
where the remaining people were on repetitive work.
The job described is that of operating a machine
which replaced a food packing line (Job 13) by one
machine operator and two ﬂal: ers.

The machine automatically made up small cartons
from the flat, sealed one end, filled in a weigh
quantity of powder, sealed the other end, and deliv-
ered the finished cartons to packers who fitted them
into cardboard cases for despatch. The machine
operator had only one repetitive task in her job, that
of feeding in carton flats, and it occupied a relatively
small part of her time. The main task was to attend
to the machine, noting the quality of , Aaccuracy
of weight, and other points. A deviation from stan-
dard on any of these matters required an adjustment
—or several adjustments—on the machine; to decide
wfhir:h aanstmcll:nltd and llll_uw mucg nfhit ?aosﬁ a matter
of experience and intelligence. On the fo
machine it required a fairly high order of mmm
since the machine was new and the operator had to
make her own rules of action from o tion with
hardly any aid from supervisors or others.

The machine operators on pharmaceutical
(connected with the teams on Job 14) were not so
highly skilled in the sense described above, but their
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work nevertheless had an element of machine atten-
tion. Compared with the job of the previous para-
graph, they had more repetitive feeding and less
machine attention, but on account of the latter the job
has been classified as machine operation.

Pool Operators.  Job 20

A certain number of operators had no set routine,
but were allocated each day to whatever task required
them. Mainly they were newcomers, and being a pool
operator was regarded as a means of familiarising
them with the work. Morcover, this constant change
was not popular with the operatives themselves, and
it was thought fairer that newcomers should have it
than ple of relatively long service. The disadvan-
tage from the firm's point of view was that many
promising operators left afier a few weeks of this;
for this reason arrangements were in hand to provide
a more organised training period and to reduce or
eliminate dependence on pool operators. :

Meanwhile, at the time of the job studies and inter-
views, there was a considerable mumber of pool work-
ers, and some features of their job merit considera-
tion. They were of necessity used mainly on simple
tasks, but one cannot say how long it took to become
efficient; some might continue to be at the learning
stage for weeks through being changed from task to
task so frequently, while others as a matter of chance
had less change and became proficient at a few tasks,
Often they were put on team work to fill in the place
of absentees, but they did not usually stay long
enough to become well integrated with others in the
team. The one characteristic common to all pool jobs
was frequent change of task,

FACTORY MNO. 6: CANISTER MAKING

In this factory were made ° composite canisters'—
the type of “tin® which has a metal top and bottom
but a cardboard body. The factory, one branch of a
firm with several, was in a MNorth Cuuulrf' industrial
town and employed about 500 people in all; of these,
370 were women working on the production processes.
Many of them worked part-time, either 7.30 till 12 or
1 till 5.30. Most of the workpeople lived fairly near.

There was no direct incentive of the piece rale or
production bonus type: though the scheme of merit
pay was supposed to take account, among other things,
of consistently fast work. In facl, since most of the
jobs were done by teams. individual variations in out-
put were levelled out, and the merit pay was thought
by most operators to be allocated rather capriciously.
l{lt general pace of work was not high, because teams
were nearly always overstaffed to the extent that one
operator could be missing without causing difficulty
to the others.

Pasting Labels. Job 21

The cardboard tube for canislers was made in
lengths of about 4 feet, and these were covered with
a single sheet of label duly printed to be cut up into
finished lengths with the tube later. As used, these
labels were thus about 4 feet by 1 foot. A team of
two girls first pasted them at a bench with an electric-
ally driven pasting roller. One girl took roughly a
third of the packet of 500 labels, rolled it to separate
the edges, and fed the labels one at a time through
the paste roller. The other took each one as it
emerged, picking it up by the middle to let it fall
doubled up, paste inside. Having piled up 8 labels,
she removed them a couple of yards Lo the table con-
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cerned with the next operation, labelling. Subsidiary
tasks were topping up the paste in the roller trough,
wiping down the bench fairly frequentily, and opening
up new packets of labels.

The job did not make much demand on intelligence,
and could be learned in a day or two to an acceptable
speed. Very young girls, newcomers to the factory,
were usually put on this. The two operators changed
tasks each hour, providing rotation; but they did not
change to a different task. There was no real way of
diversifying the mecthod. but materials introduced
variely in size, colour and design. The girl putting in
labels sat, the other stood and moved a yard or two
to the labelling bench every minute or so; eight labels
took rather under a minute to paste.

Labelling. Job 22

Four operators worked as a group. putting on the
pasted labels, smoothing them, and laying the labelled
tubes on a rack to dry. Pasted labels were provided
in a pile on the centre of the bench, and the tube
winder delivered lengths of tube nearby; an operator
sat on each side of the bench applying labels to the
tubes and passing them along to the other two opera-
tors. The latter smoothed the labels, wiping them with
a damp cloth, removing any air bubbles or lumps of
pasie from beneath the labels, and generally tidying
up the product. One of these two also removed
labelled tubes to storage on racks to dry. at a distance
of two to five yards from the bench.

The operators rotated tasks, usually every hour, but
they did not change to another task under ordinary
circumstances. There was little chance to vary the
routine, but the different sorts of labels provided some
variety. Labelling and wiping was done sitting, but
the removal of tubes obviously involved some stand-
ing and movement. The job made small demands on
intelligence, and could be learned in a day or two.
Each labeller handled some hundred labels an hour,
and the smoothing and carry-off operators thus dealt
with two hundred.

Track Jobs. Job 23

Labelled tubes, after drying, were supplied to a
cutter who slipped each over a mandrel. locked the
free end, and pressed a al which rotated it against
cutting wheels set to divide it into appropriate lengths,
She released the pedal. allowed the tube to come to
rest, freed the mandrel end, and slid off the cut tubes
to a table fitted with a raised edge to prevent spillage
of tubes.

A feeder scooped up the tubes and set them upright
in the * track "—a narrow channel with a belt or chain
conveyor leading into the machine. Sometimes this
conveyor had a friction feed, sometimes a positive
feed which meant fitting each tube in a space at strict
intervals; but in the latter case, no harm was done if
the operator missed a space now and then. The tubes
passed two operators who put om the tops (or
bottoms) of the canisters—a paced task, this—and
went into the seaming machine which rolled the tin-
plate tightly to the cardboard. One operator was in
charge of it; the job was not machine operating in the
sense referred to in Job 19, the major responsibility
being to stop and clear jams when they happened,
rather than to avoid them by intelligent anticipation.
On some machines the operator also cleared the
seamed canisters to a chute or table. Further work
depended on the type of canister; some were pul into
cases, some wrapped in bundles in paper, or tied in



bare bundles. Usually four people were involved in
the wrapping or packing on one line,

This was the layout of the typical line; some had
extra tasks, for example, * doping ' the cardboard on
one line to ensure a watertight Imuint. Demands on
the operator's intelligence were slight, and the tasks
could be learned fairly quickly. There was a certain
knack in some; bundling and tying the canisters, and
in handling tubes quickly on and off the cutting man-
drel. Most of the tasks were paced by the general
speed of the team, the exceptions being that of putting
on bottoms or tops, and removing canisters from the
seamer when this was not automatic. There was rota-
tion of tasks, not among the whole team but in two
parts; from cutting to seaming, the girls would rotate
with each other, and similarly so would the rest; but
there was no interchange between the two halves.

There was someé change of task, since change of
material often meant a reorganisation of parts of the
line from, say, wrapping and bundling lo packing in
cases. Variety of material there was in plenty. but
the method was usually rigidly fixed. The rate of
running was of the order of 80 canisters per minute;
the cutters got from 3 to 6 canisters from a tube. On
3 per tube, it was usual to allow two cutters to a team.
All the tasks were performed standing except for
some of the ancillary ones, such as ‘doping’;
but owing to the liberal siaffing of the teams, anyone
really needing a rest could in fact, even if not offi-
cially, take it

Miscellaneous Composite Work.  Job 24

These resembled the Pool (Job 20—Factory 5) in
that no one person was on one job for more than a
day. Here, however, there were no people whose sole
job was to carry out miscellaneous work; it was done
by people temporarily displaced from some of the
regular jobs described above, and to this extent
formed a task rather than a job in the sense under-
stood in this report. The usual supply of labour was
from operators arriving late at work; their place on
the regular line would be filled in order to start the
line, and they themselves would be relegated to odd
tasks. Most of these were disliked, so there was an
incentive to be early; but one may remark that a few
operators enjoyed some of the miscellaneous work,
and that in their case it was a reward rather than a
penalty for lateness.

All the tasks were performed sitting down. none of
them necded much intelligence, and any of them could
he done with the minimum of instruction and learn-
ing. They were:

Sorting out badly made canisters and salvaging
tinplate ends;
Fitting parchment discs to lid rings;
Fitting a ?uick release string device to cerlain
types of all-cardboard canister;
and others.

Plate QOilers. Joh 25

The tops and botioms of canisters were pressed out
from tinplate of various grades and thicknesses; be-
fore pressing this needed to be oiled, 1o allow for
some slip in forming to the shape of the dies. Oilers
worked in pairs at a bench, each working indepen-
dently. The oiler would go three yards or so to the
truck of plates, take a few hundred (the actual amount
depending on weight) and bring them to the bench.
She would oil her rag from the can provided, wipe it
over the top plate with the right hand, seizing the
plate meanwhile with the left ready to slide it to a
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second pile. When a sufficient number had been done,
she touE them to the press, in most cases a couple of
yards behind, occasionally further away.

There were various types of plate, some being scrap
from other factories of the firm which was unsuitable
for its intended purpose of making metal cans; this
was often printed on one side. Such metal, unlike new
plate, had to be kept one way up. Plate for food
containers required special oil; points such as this, be-
sides giving variety, made some small mental !
on the operator. There was a certain knack in doing
the task quickly without cutting oneself on the edges;
a speed of 140 sheets a minute was acceptable, the
sheets being about a square fool in area, but rect-
angular rather than square.

The oiling was done standing, and there was oppor-
tunity to move around for more plate, or to take it to
the presses every five minutes or so. The two oilers at
a bench could talk to each other and at intervals to
the press operators and the man who supplied trucks
of plate. There was little chance to vary the routine,
hardly any change of task. and officially no rotation.
But for a few minutes two or three times a day oilers
would change places with a press operator if on suffi-
ciently good terms.

Job 26

Much of the straightforward work of making canis-
ter ends was done on g-ower presses. These were of
the usual type in which a top and bottom die were
meechanically forced together when a pedal was
pressed; the tinplate sheet was fed in a more or less
horizontal plane and the top die moved at right angles
to it. One quick pressure of the pedal, immediately
released, gave one stroke; keeping one’s foot on gave
a succession of strokes at a speed depending on the
gearing and power., With good plate, this could be
done by an experienced worker, and was referred to
as ‘' repealing ', ’

A typical plate 18 inches by 6 inches, different on
each side, provided a dozen lids. The operator took
one sheet right way ug. and pushed the back long
edge under the die. (Suitable guards were fitted to
prevent hands getting in.) She then pressed the pedal
and kept it down; holding the part of the sheet
jecting outside the guard, she. moved the plate along
between sirokes, pnsitionin% it so as to obtain the
maximum number of lids from the plate available.
Skill lay in doing this at * repeating * speed, neither
spacing the lids so wide as to get too few nor so
crowding them as to overlap and be useless. At the end
of one row of six hds, the operator released the pedal,
turned the plate, and ran another row from the other
side. The scrap was thrown to a bin; the lids were
automatically ejected to a box. and the o in-
spected them from time to time for quality, and re-
placed the full box by an empty as needed. The stack
of full boxes was removed by a labourer.

The presses could be worked standing or sitting,
but were often set al such an angle that sitling was
difficult. One could not talk while operating owing
to the noise—and the need 1o attend to ]pusiti-uniﬂg
the plate. Occasional talk with the plate oiler or adja-
cent press operalors was possible. Some skill was
needed, but demands on intelligence were small. There
was little or no change of task. and only the unofficial
rotation referred 1o under the description of plate
oiling. There was variety from time to time due to a
change of size; this was kept to a minimum to reduce
dic-::ﬁanging. and may not have amounted to much
from the operator’s point of view. The rate of work-

Power Presses.
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ing was 40-50 strokes per minute when * repeating ”;
this was a paced task, but only over short periods and
at the operator’s discretion. It was accepted that a
good operator would ° repeat °, but little pressure was
put on those who were reluctant to do so, since it
might lead to a heavy scrap rate.

Hand Presres.  Job 27

The common type of hand-operated screw press was
used for some work such as punching holes in lids,
riveting on small fittings to special canisters, etc.
The material was put under the die and the press
handle thrown round; after stamping it was pulled
back and the finished part removed and thrown to a
box. Several of these presses were badly arranged
in that the press tended to fall by gravity and had to
be held up with one hand. An adjustment to the
press to increase its friction, or a spring catch, was
suggested as an improvement, but during the study
this had not been fitted. and the operators’ views
were given on the task as it stood.

The hand press operators were scaled along a
bench; although working individually, they formed a
social group and could talk since the presses were
fairly quiet. It was possible to do the task standing,
but as the bench was designed for seats of normal
height this was not convenient. There was a consider-
able variety of work but hardly any chance to vary
method; there was litile if any change of task and
no rotation. The task was not paced except insofar
as one could get up a rhythm on the press; such a
rhythm was partially controlled by the weight and
setting of the press. The normal working speed was
around 400 pieces per hour—a work cycle of 9 or 10
seconds.

FACTORY NO. 7: FOOD PRODUCTS

As at Factory No. 5, the studies here were of the
packing of a product and no consideration was given
to its preparation in bulk, which was not repetitive
work in the sense understood. The factory had been
established some 40 vears in an area which has more
recently been *invaded’® by light industry ; the de-
mand for workers, once quite inadequate to take up
all those available, was at the time of the study in
excess of supply. The firm was regarded as a good
place to work, and experienced little difficulty in find-
ing operators; a tradition of good industrial relations,
albeit on a paternalistic basis. helped in this respeci.

There was a family background; but the head of the
firm was at the time of the studies rarely seen. and to
newcomers was known only by name. whereas with
the old employees he was on friendly terms. To many
of the packing operatives whom we interviewed he
was a shadowy figure in the background, but, even so,
was understood as a symbol of management more
than were most of the actual managers, whose main

reoccupation was on the technical side of the manu-
acturing process. To the packers there seemed a
void between the foreman of their department and the
rather exalted figure of the * old man "

The factory employed just over 1,000 people all
told, of whom some 200 were women working on the
various packing jobs; another 200 were office workers,
some of whom are mentioned under * Factory No. 8’
which in fact was the office of this firm, parts of
which carried out very repetitive operations. Of the
200 packers, 50 were part-time workers. MNone was
paid on any production bonus or piece rate system,
but there was a graded rate of pay; those who could
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do several tasks efficiently were paid a few shillings
a week extra,

Tablet Machine. Job 28

One product was tablets compressed from powder;
these were about half an inch square by a quarter
thick. and were wrapped in waxed paper by machine.
The machine was fed by hand, the tablets being swept
into compartments on a belt moving into the machine;
they were swept across a metal plate with holes to
sift off loose powder. The tablets were nearly square
but not quite, and had to be put in the belt right way
up; operators also had to watch out for soft ones,
recognisable by colour, lack of shine, or poor shape;
these would jam the machine. and were swept to a
box for re-processing.

One operator fed the machine., while another took
the wrapped tablets and arranged them on trays in
nines. This second operator stacked the trays for col-
lection, but occasionally had to take them to the next
bench, leaving the wrapped tablets to collect in a box
at the end of the delivery channel meanwhile. Each
tablet had to be turned 90 degrees as it was collected,
since it came out of the machine flat and was required
on edge by the packers. To acquire the skill of doing
this at machine speed took about a week, but an
operator who had done so could cope with the
machine and deal with spares that had fallen in the
overflow as well. The knack of feeding the machine
was a little easier to acquire.

The two tasks described were rotated between the
two operators at hourly intervals, but there was little
chance of changing to another task. There was no
variety in the material except insofar as occasional
batches were soft and gave trouble with the machine;
but this is not variety as defined. The only way to
vary the method was to let some wrapped tablets
fall to the overflow and practise recovering them
while dealing with the regular flow; operators some-
times did this. The tasks were both strictly machine
paced, at a rate of about 80 tablets a minute. The
feeding operator wore colton gloves to avoid soiling
the tablets. Both operators joined in cleaning the
machine before the lunch break and at the end of the
afternoon; on Fridays there was an extra amount of
cleaning to be done.

Each week the teams moved round to a machine of
the same type in a different part of the room; this
cusiom originated in order to even out the time spent
on machines considered to be im a draughty place.
There were slight differences in speed and design of
ﬁ:edin%. belt such as were readily noticed by the opera-
tors, t uurgh they would escape any but a thorough
ohserver from outside the job.

Tin Bench. Job 29

The wrapped individual tablets were bundled in
nines by a machine which applied a second wrapping
of waxed paper. This delivered the bundles, some (wo
inches by roughly half an inch square, at the rate of
70 per minute, to a bench where three operators
worked. The procedure was to lay out six tins along
the bench edge, seize two bundles in each hand. and
fit two bundles per tin. The tins held twenty tablets;
an extra two singles were pul in to make up. Some
tins were supplied with lids separate; others needed
to be apcnc:i)up.

The filled tins were fed by a fourth operator to a
machine which taped the edges to fasten the lid. She
fed in six to eight tins at a time to a magazine, taking
care to put them in right way up. They had to be put



in at the right point of the machine cycle (some 2
seconds) so as not to foul the pusher at the bottom of
the magazine. This operator also put in fresh tape
every guarter of an hour, and stopped the machine if
it ran short of tins. A fifth girl packed the tins to
cardboard containers, holding 36 each, and a sixth
looked after supplies of tins and other material.

The whole six formed a team, organised in pairs.
The first pair filled tins, one putting in the bundles
of 9, the other putting in the two single tablets and
fitting the lid. These two could not quite manage the
full output, and the third girl packed the rest, bundles,
singles and lids. This third girl paired off with the
supply girl, leaving the taping machine operator and
the packer as the third pair. The three pairs rotated
tasks every hour, each pair moving to the task previ-
ously done by another pair. There was a second half-
hourly rotation within two pairs, the third packer
changing with the supply girl and the packer with the
taper. The two main tin-fillers did not rotate half-
hourly with each other.

These tasks made little demands on intelligence, but
took a week or two to learn to full speed. There was
no  variety of product, and little chance to vary
methods; but it was a social job with adequate rota-
tion, even if no change of task. All tasks except that
of the supply girl were machine paced; it may be
remarked that the final packing operation was paced
too slowly for most people.

Bundler. Job 30

The output of Job 28 was wrapped tablets in groups
of nine on a tray; these nines were wrapped together
on the bundling machine ready for the tin bench (Job
29), Two operators collected trays, fed the machine
and looked after it; the delivery end of the machine
was on to the tin bench and did not concern the
bundlers.

The main task was to feed wrapped tablets in the
ready-arranged nines between spacers on a belt run-
ning in a groove ; it ran intermittently. allowing a
momentary pause to fill in tablets. The operators sat
side by side with the belt running across in front of
them; the one more remote from the machine filled
every other space, leaving the rest to her pariner. The
machine handled 70 bundles per minute, and the
supply trays held 90 bundles; thus one operator had
to leave off feeding for a few seconds every minute
or minute and a quarter to arrange a fresh tray.

It was part of the operators’ job to see 1o minor
jams on the wrapping machine such as were caused by
paper feeding in double, and to keep it supplied with
paper. It was not expected that the operator would
need to attend to the machine in the true sense of a
machine operator, as discussed in Job 19; this job was
primarily machine feeding with ancillary attention.
It did not need much thought, though the knack of
doing the task at full speed took a week or two to
learn. There was no variety and no real way of vary-
ing method; and at the time of the study there was
neither rotation nor change of task. The feeding task,
which made up most of the job, was rigidly machine
paced: the operators could stop the machine if in
trouble, but it was understood that this was only a last
resori. The feeding task was done seated, and stand-
ing was only possible when fetching trays or attending
to the machine.

Bortle Packing. Job 31

Some of the powdered products were packed in
bottles; on two main sizes this was done by machine
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with manual operations at some stages. The com-
moner size of bottle was six inches high, having a
wide neck and screw top. The total team to a machine
was six people, of whom two were in a sense different
from the rest, the chargehand and the capper. The
real responsibility for machine attention fell to the
chargehand, assisted by a fitter at times; her job was
not considered to be repetitive.

Empty bottles were fed in a different room to a
conveyor system which supplied all six machines; one
of the tasks of the first operator on the machine was
to see that the flow was sufficient, and to free any
jams on the conveyor. She also watched the output
of filled bottles, noting any obvious deviations from
the normal contents; any serious trouble she reported
to the chargehand or fitter. Occasional bottles esca
in¥ unfilled she put back into the empty side of
filler. If the machine was running well she would help
the next operator, who put on a gummed ‘;clsper disc
over the bottle top before the lid was applied.

This task called for dexterity and practice. The
operator sat by the side of the track on which bottles
passed at the rate of 26 tu 30 per minute (the speed
varied a little between machines), equipped with a
water brush and a supply of round discs gummed on
one side. The brush had a reservoir of water supplied
slowly to the bristles; the discs were sometimes separ-
ated by the machine minder if she had time. The
operator held a pack of discs in her left hand, and
separated one at a time with her fingers; with her right
hand she wetted the rim of a bottle, using the
The disc was then put neatly on the bottle top. It was
necessary to wet only the bottle rim, dropping no
waler into the contents; the disc was a neat fit, and if
placed more than a tenth of an inch out it would not
cover properly. The speed was such that the operator
was wetling one bottle while still placing the disc on
the previous one.

The next operation was mechanical, the dipping of
the bottle neck in melted wax: after this the screw
cap was fitted, also by machine. One operator, the
capper, regulated the flow of caps and stopped the
machine if trouble arose, but she did not act as a true
machine operator. Bottles then arrived at a labelling
machine, which operated by rolling the bottle over a
glued label. There was a labelling machine attendant,
again regulating flow and supplying labels rather than
operating the machine. She had little to do on it,
and spent part of her time helping the last girl, who
packed the bottles 24 at a time in cardboard con-
tainers. These were supplied by an overhead runway
from upstairs, and one of the ways the labeller could
help was by regulating their flow. The packer had
plenty of time to do her work, except when old cases
were being used.

The machine watcher, the girl who fitted discs, the
labeller and the packer formed a team. The two
former exchanged tasks every half-hour, as did also
the two latter; at hourly intervals the pairs changed
round. One of the tasks, placing discs, was done
sitting, the rest standing. The capper did nol rotate,
and differed from the team in other ways; while they
maoved to a fresh machine each week in one direction,
the capper and the chargehand moved in the other
direction and worked with a different team. There
was no essential difference between machines (of
which there were six), but some packed a bottle of
twice the capacity, and there were slight differences
in speed. The capper’s job was regarded as a junior
one suitable for beginners.

The team jobs had rotation but no change of task;
the only variety was the infrequent one to a different
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size or slightly different speed. There was no real
way of ﬂlﬁkil‘l% a variation in method, and two tasks
were paced, fitting discs rather fast and packing
slowly. All the tasks allowed for some talking; even
the disc placer could talk so long as she kept her eyes
on the bottles. No great demands were made on intel-
lim.elruzws+ but the disc fitting task was not an easy one
to learn.

Miscellaneous Jobs. Job 32

There were ceriain packs in bottles which the
machines would not take : large bottles, or bottles
specially packed for export. These jobs ran at irre-
gular intervals, and no one item lasted for more than
a few days. They were purely manual jobs and nearly
always done by a team; when there was no work on
this line for the operators, they went on o any work
available, such as feeding the bottle conveyor men-
tioned in Job 31, or to replace absentees.

From the nature of the work it was necessary to
have on it a certain number of fairly intelligent
operators capable of picking up new tasks quickly; a
general familiarity with packing operations was desir-
able, and the regular operators were people of some
years' experience. The job entailed frequent change
of task, and sometimes rotation; with the change went
a considerable freedom for operators to vary methods.
There was no variety of material within any one task,
change of task automatically entailed variety. Pacing
was at the speed of the team, and this was in general
fast — faster in terms of activity tham most of the
machine paced tasks. The work was also heavier in
that larger units were handled. Most of the tasks were
done seated, a few entaited standing.

*FACTORY ' MNo. 8: ROUTINE OFFICE

Factory No. 7 had offices not only for the Works
itself but also for the general adminisiration and sales
side of the Company. These employed some 200
people of all grades, and included two departments,
Filing and Invoicing, where the work was so repetitive
as to be comparable with production jobs.

The Filing Department consisted of 17 people, mostly
girls 16 to 21 years old except for the supervisor, who
was more experienced. Girls were usually recruited
from the training section (which served all the offices)
and this was their first *useful * job; it had been
regarded as a place to stay in for not more than three
years before being transferred to some other office.
At the time of the study, girls were being encouraged
to stay on for a longer period, and section heads had
been created to this end. The depariment was in a
room closed off from the other offices.

Invoicing department was at one end of an open
general office, and a good deal of traffic passed
through—messengers, people with gueries and so on.
It had a staff of 22 including the supervisor, an older
woman, not very popular because of her tendency 1o
interfere rather than let people get on with the job
themselves. There was a recognised hierarchy of jobs
in the department, which would take a junior about
five years to ascend; at the end of this time she might,
if good enough, expect a lypist's job.

Job 33

The overall operation here was to file away corre-
spondence arriving from other offices, and to produce
it on demand. The supervisor viewed all letters arriv-

Filing Department.
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ing and split them according to the sections Into which
the trade was divided; the relatively small amount of
confidential matter she dealt with herself, passing on
the remainder to the section heads. The latter checked
that the material was appropriate for the particular
section, that it had been cleared by all those 1o whom
it was marked out, and noted if there was any need
for cross-reference. This happened when correspon-
dence from a firm had been sent as from an individual
in it; occasionally the letter would be filed under the
firm's name, with a reference slip under that of the
individual. The section head *arrowed® the letters,
stamping an arrow (with her initials) opposite the
name under which filing was to be done,

Only at this stage did the actual filing clerks, the
geuple concerned in the job studies. take over. Their

rst task was 1o sorl the correspondence into alpha-
betical order of arrowed names; they did this in two
stages, first by initial letter and then within initial
letters as far as necessary. The letters were laid on a
desk and soried to a concertina-like file with compart-
ments alphabetically arranged; this was held on the
operator’s lap. In one section the head did this 1ask,
helped occasionally by a filing clerk; in other sections,
the clerks did it with some help from the head. (The
head of a section was nowhere very different in status
or duties from the clerks.)

Each filing clerk was equipped with a two-level
stool which she could carry or push around the file
drawers, which altogether presented a frontage of 150
feet or more and ran up to 5 feet high. To work a
lower drawer, she sat on the lower seat, using a pro-
jecting shelf to carry papers; the upper drawers could
be dealt with from the higher seat, or by standing.
Filing the day's work took four hours or so; the usual
quantity was 300 items, but this varied. Difficulties
arose when the arrowed name had no corresponding
file; this meant making out a new file after checking
with the section head that there was no error in the
ﬂ.erWll‘I.g..

Making new files was one ancillary task of the
clerks; files were lettered by hand in script. Other
extras were dealing with change of address; and
making out cross-index cards. Yearly, each file was
cleared to a transfer box; this was not all done at one
time, but was tackled gradually at times when the
main filing work was light. The transfer boxes had to
be lettered by the clerks., The filed correspondence
was often in bundles which had to be kept together,
and the clerks did a certain amount of stapling,
clipping and pasting to effect this.

Requests for previous correspondence—" P.C.'s '—
were supposed to come through the internal post,
but did not always do s0. Frequently enquirers came
in person, and caused some interruption to routine by
consulting any filing clerk instead of the girl respon-
sible. Although obviously a necessary part of the job,
and in fact the justification for the department’s exis-
tence, they tended to be regarded as a nuisance; from
the filing clerk's point of view they upset nealness
and order. Those which came through the proper
channels and could be dealt with at a planned time
were not resented so much as requests for immediate
service, which upset routine.

The job was one taking more than a week 1o learn
to do fast and accurately; this in addition to the pre-
liminary period in the training school, which was
mostly a matter of learning the layout of the place
and the local customs. It called for a certain amount
of intelligence, but probably not as much as the
machine operator’s job (Job 19); the need was more



for memory and a pride in doing a neat job. There
was no change of task, but plenty of rotation; rota-
tion, moreover, in a fashion which allowed the opera-
tor to vary the order of doing parts of the job. ere
was variety in the defined sense of differences in the
material handled, and the job allowed freedom to

move about.

Invoice Department.

Several tasks were involved here, which were com-
bined into two possible jobs, one done by a grade
known as ' intermediate ', the other done by juniors.
Some explanation of the department must precede a
description of the jobs. -

Orders arrived at the supervisor on a form showing
the material, quantity, Erice and cost; with the order
was a ‘terms card’ showing the customer’s credit
position, discount and so on. The supervisor split
these into orders from new and old customers; the
new orders went to the addressograph embosser for
a plate 1o be made; the old orders were divided by
the supervisor between two addressograph stampers.
These two sought the appropriate plate and stamped
it on a °“master’ invoice, which was passed to a
junior with the originating papers. The embosser
made new plates, then stamped a * master ' from
them which joined the old orders. The junior put on
a serial number and date and passed the * masters’
back to the supervisor.

The supervisor issued the *masters’ and their ap-
propriate papers to typists, who copied on the details
of the order. The typists preferred to fetch a batch
of work at a time and finish it; the supervisor usuall
put it into their trays just before the previous batc
was ended, and this led to a certain dislike of her
methods. In the course of the job studies it was sug-
gested that the addressograph was unnecessary, and
that the address could more easily be typed; this fact
was admitted, but the addressograph plates were con-
tinued for use in mailing lists.

The typists passed ‘ masters’ to a checker who
ran over the calculation of money as well as accuracy
of copying, sent back errors to be rectified, and passed
on correct ‘ masters® to the * Ditto ' machine. This,
worked by juniors, made up to 25 copies from a
*master ' ; the actual number varied, but was usually
less than this. The number of copies depended on
the customer, method of carriage, and s0 on; the
operator had to know from the papers, still accom-
panying the ‘ masters’, how many copies to take and
on what forms. Apart from checking now and then
that the machine was running good copies, she did
not deal with the output; it ran off into a box and
was collected for sorting and removal to its various
destinations. The originating papers she laid aside
and these also were collected.

The department had work for 8 girls of °inter-
mediate * status and 6 juniors, but actually employed
more because of time taken in varicus day continua-
tion classes. The object of the tasks has been de-
scribed; they were combined into two jobs, which are
dealt with below under the headings of the grade of
person employed.

* Intermediate * Job, Job 34

The operators on this work spent at least half of
their time typing, and the rest between addressograph
embossing and checking. One girl typed all the time.
The typing was entirely copying of a routine nature,
Checking was also routine, but demanded attention;

by letting it become too much routine one could over-
look mistakes. Checking the amounts charged re-
quired some alertness. The embossing machine was
much slower to use than a typewriter, requiring the
letters to be swung round individually.

Training time on this job could be as short as a
day or two, provided the operator had already mas-
tered the art of typing. There was little demand on
intelligence, except in spotting the few obviously
absurd orders which might arise. The demand was
not on the continuous use of reasoning, but on the
type of patient observation that could call up a
reserve of intelligence when needed. The job flad
rotation but no change; and except possibly on the
embossing task there was no real chance to vary the
method: the fact that the girls were not allowed to
fetch their own work in batches has beéen mentioned.
The typing was all done seated, whereas embossing
allowed some standing and movement. None of the
work was paced.

One should mention that the * masters ™ were Lyped
on a special hectographic carbon paper which was
messy to handle. Gloves were provided to avoid stains
on the operators’ hands, but some people found it so
dil’ﬁi;:ult to type in them that they preferred to do
without.

* Junior' Job.,  Job 35

The juniors alternated between operating the
addressograph  stamper, operating the ° Ditto"®
machine, numbering and dating * masters’, and sort-
ing the finished copies coming off the ‘Ditte’ machine.
All these tasks were messy except the last, operating
the * Ditto ' machine being the worst.

The stamping task began with the arrival of orders.
The operator took a convenient number and sorted
them into counties, further sorting these into alpha-
betical order of customers’ names, this being the order
of filing the plates. She opened one drawer, taking
out a plate and marking the place with the next plate
up-ended; this need to mark the place prevented her
from dealing with more than one drawer at a time.

The plate she clipped into the stamper, laying over
it the blank * master ' between two carbons; care was
needed to position the *master * correctly. Bringing
down the hinged head of the stamper, she trans-
ferred the impression; the head sprang back, she re-
moved the ‘master’ and put the plate back in its
file. The aim of sorting the orders into the system of
the plate files was to make sure of getting all the
plates from each drawer at one opening. The average
overall time per * master " was a minute.

In operating the * Ditto® machine, the first task
was to clamp the ‘master’ on to a roller, which,
the machine being switched on, would revolve so long
ag a control bar was depressed. Having selected a set
of blanks for the invoice, the operator then fed these
in one at a time, using the control bar to govern the
start and stop. The number of blanks of various
colours needed to make the set for an invoice varied,
as has been mentioned above, and in addition to these
the operator ran off a number of labels as indicated
on the originating papers. This last task involved
taking t&]'h: ?malm" o ,dtea:m; out the address pg;
tion and replacing it, and running again—perha
messiest task in t office when repeated a nnmg:r of
times.

There was a second girl who took the copies as
came off the roller and sorted them to pmun-hnﬁ
the copies were of diiferent colours, but even so the
variations between orders by rail, van, post, etc., each
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APPENDIX III

LISTS OF COMMENTS

The first list is of all the ‘Comments'— ie., of all the general ideas referred to in the interviews. A
* comment * is the statement which is representative of a number of ‘remarks’, the latter being the actual
statement or idea put forward by a particular person interviewed. The list of comments shows the classification
into topics, used for reference purposes in the text, and also the number of remarks covered by each comment.

Certain comments do not fully express the remarks which they cover, and a second list is added showing
in full the remarks concerned.

SUMMARY OF COMMENTS, showing number of remarks constituting each,

Comments No. of Remarks
1 Puysical CoNDITIONS
A. Sitting and standing

1. Likes to sit and stand alternately 40
2. Does not like to sit or to stand all the time 35
3. Sitting or standing for part of day B 3
4. Likes to be able to move about on the job 25
5. Likes standing all the time 14
6. Likes sitting all day, or dislikes standing all the time 27
7. Does not mind sitting or standing all the time 3
8. Criticises seating arrangements ... 5
9. Appreciates seating arrangements 10 o
B. Safety
1. Appreciates safely of the job .. 10
2. Criticises hazards 26 -
C. Cleanliness
1. Appreciates clean work 55
2. Dislikes dirty work ... 1 41
3. Accepts unavoidable dirt 9
—_— 105
D. MNoise
1. Dislikes a lot of noise 28
2. Can get used to noise 3
3. Accepts noise 1
. 32
E. Ventilation and heating
1. Appreciates present ventilation ... 2
2. Appreciates present heating 8
3. Criticises present ventilation 23
4, Criticises present heating 25 -
F. Lighting and eyestrain
Mainly critical, some appreciation 28 o
G. Working space
1. Dislikes cramped gquarters 5
2. Appreciates tidy and well-kept place e 9
3. Does not like indoor work [ 25
H. Light or heavy work
1. Appreciates light tasks 6
2. Finds tasks too heavy 22
3. Does not mind heavy task 3
4. Physiological effects 2
5. Pauses for rest, organised or unorganised: likes these 8 A
K. Criticism of layout or methods
Various, generally critical 18 +

e



L. Air of rush and bustle

1. Likes rush and bustle around
2. Dislikes this

2. MATERIALS, MACHINES AND EQUIPMENT
A. Ease of working

1. Likes material to run well
2. Likes machine to run well

3. Dislikes hold- ulim hug to poor materials or difficult material ..
g

4. Complains of t difficulty but nothing bad

B. Look of materials or finished work

1. Likes the look of them
2. MNothing in them to like or admire

C. Maintenance

1. Maintenance considered good ...
2. Complains of poor maintenance service ...

D. Tools and tackle

1. Finds tools, etc.,, adequaie
2. Criticises lack of tools, etc.

E. Attitude to working on machines

1. Likes to stay on her own machine
2. Dislikes moving to other machines
3. Likes to work with a machine ...
4, Prefers hand task to working a mnchmc.

F. Protective clothing

1. Appreciates overalls and protective clutl'ung
2. Criticises overalls and protective clothing .
3. Wants more protective clothing

5. Work FLow

A. Supply of work
1. Likes good work flow
2. Dislikes poor work flow

B. Tempo of work while doing a task

1. Likes busy tempo ...

Does not like slow lcmpu

Pace too fast

Pace too slow

Finds pace about right and likes being paced at tlus speed
Likes opportunity to go al own pacc

Dislikes fixed pace

SERES

C. Keeping count of production

Likes to see a big output

Does not like to see a poor nutput

Likes to keep count of production

Cannot or does not keep count of prudumon

it
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152

35

16

59

17

285

195

122
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D, Batching

1. Likes batching in its existing form 10
2. Criticises batching in its existing form ... 3
3. Dislikes lack of batching 15

F. Team balance
Mainly eritical

6. ORGANISATION OF WoRK
A. Team or individual work

1. Likes working with other people from the social point of view... 81
2. Likes company of others of own age 11
3. Does not like being in a team of mixed agcs 8
4. Likes to stay with the same team 11
5. Does not like to shift from team to leam 6
6. Likes to work on her own 20
7. Disllkm working alone 6
8. Appreciates team as a good workmg unit . 29
9. Difliculties in team work 21

10. Remarks on getting adjusted to a team as a social grmip 12
12. Likes to be able to talk on the job o
13, Dislikes job where one cannot talk

B. Rotation of task, variety

26

[

Likes task with rotation 64
Dislikes task with no rotation ... ;
% 38

3

3

7

9

Rotation does not give enough dwcrs:ty

Change of type, size, colour, elc., gives \farltif and is liked .
Change of type does not give variety
Would like more variety in the job

Has adjusted to lack o ‘ll'arielg'

Has enough variety in the jo

FEA AR

C. Change of task

1. Likes change of task 114
2. Likes keeping to same lask 15
3. Dislikes change of task 27
4. Dislikes keeping to the same task 13
5. Likes change of task within limits 18
6. Dislikes too much change of task 18
D, Breakdown
I. Likes *whole® task ... 19
2. Dislikes *whole task 3
4. Dislikes broken down task 8
E. Chance to organise work oneself
1. Likes a chance to organise one’s own work 25
2. Dislikes rigid imposition of method 10
3. Suggestion for better methods ... (1
F. Clean up
1. Accepts clean up as part of job ... 1
2. Does not like cleaning up 6
3. Various clean up remarks 3
G. Methods
1. Appreciates good (imposed) methods 7
2. Criticises poor (imposed) methods 13

EE
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B. SKILL AND LEARNING

9,

A. Skill demands

Skill demands about right ;

Satisfaction experienced in mastcrmg the th
Likes reasonably easy task

Job too easy

Would like more dlﬂicull or more Intl:fﬁllﬂﬂ. job
Describes skill needed :

Prin bt o=

B. Learning

Speed as a skill ; differences between I:arn:ng 1h= task and
learning to do it fast - :

Description of learner difficulties

Found task easy to learn

Enjoyed learning

0
g Bt —

ands on atlention
. Describes demands on attention

2. Mind can wander, or one can talk; likes this usually, not mvarmh!y

3. Describes what one thinks about when d-:rmg the task
4. Task occupies mind; likes this ... :
5. Task occupies mind; does not like this

D. Preferences in tasks
Various

REspoMsIBILITY ARisinGg From THE Task

A. Seeing a good job turned out

1. Likes to see a decent object made, to feel one has turned out
a good job

2. Cannot see much changt. in the pfr.-duct or chang: for the
worse; dislikes this

3. Likes to be interested in the jab

B. Responsibility for quality
1. Feels responsible for quality; likes this

2. Feels a conflict between quantity and quality
3, Does not like too much responsibility

C. Standard of quality

1. Likes firm's high quality standard
2. Standard of quality not high enough to be sal:sfaclury to worker
3. Recognise that jobs are interdependent for good quality

D. Knowledge of rest of factory

1. Has seen rest of factory, likes this
2. Would like to see more of factory
3, Is not interested in seeing rest of factory .

E. The task as part of the whole

1. Knows how own part fits into end-product, likes this

2. Would like to know more about how own part fits in

3. Job is unsatisfying because it seems unrelated to general social
situation i

| St ge- ‘ o
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FULL LIST OF REMARKS IN CERTAIN COMMENTS

Sitting or standing for part of day.

Likes standing job for half day.
Does not mind standing or sitting all of half day.
Used to standing a lot; finds she sits a lot now.

Lighting and eyestrain.

Would like daylight on machining.

Fluorescent lighting not enough, local lighting needed. :

Does not like * daylight * lighting, makes eyes ache; might be the lighting or the task.
Quit ..............."s because of semi-darkness.

Local lighting tiring to eyes.

Eyes tired sometimes by evening.

Does not like artificial light all day on that job,

Mot much daylight, all artificial light.

Dislikes dark corner in which to work.

Inspection leads to eyestrain day after day.

] | T 's because small work caused eyestrain.

Inspection job hurt eyes.

Complains of lighting increasing mistakes.

Lighting somelimes a bit dazzling, reflected off machines. e
Plenty of daylight upstairs; eyes sometimes ache down here, blame artificial lights.
Job hard on the eyes.

Sealing hard on the eyes if at it all day.

Shine on caps hard on eyes.

Electric light all day tiring; now needs glasses,

Can't see much in way of specks but marks can easily be seen. ;
Passers can't see them in small cartons. Don't like it, too fiddly; waste of time.
Grey-black material softer; only the colour makes it difficult: doesn’t like them.
Makes eyes ache; last job with white packs on white belt made you tired.
Dislike anti-catarrhal labels colour; strain on eyes.

Tiring to the eyes picking up tablets.

Mice lighting; comfortable.

Sunlight nice,

Type of lighting better her end of office.

Physiological effects.

Makes your legs ache putting a lot of plates away at a time.
Sorting makes you feel drowsy.

Getting adjasted to team.

Team did not work well together at first, O.K. now. :
Effect of other people in team sometimes cheers one, sometimes depresses one.
Thought others unfriendly at first, too bus{ 1o talk.
MNewcomers do better if put with a helpful team.

Likes job better now she has got to know the team.
Important to have a team mate you can get on with.
Cannot get on with this group. y

Experienced people should not take a mike at newcomers.
Annoyance with partner.

Difficulty is in getting used to team, not task.

Chief difficulty is in getting used to people in team.

Liked department with fewer people in it.

Sugpestions for better methods.

It was her idea to use ratchet screwdriver.
Suggestion for method improvement.

Made comments on extra rollers.

Found tape is better than clips.

Yes, better plate; suggestion for imﬁmvement.
Suggestion for improved method of fili

6 F 3 Other clean up comments.

Discussion of cleaning technigue,
Clean job except for clean up at end of day.
Keeping the benches scrubbed clean essential.
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B A6 Description of skill needed.

Some forethought needed to keep taping machine supplied.
Still finds it hard to pack 2 tins at a time.

Description of certain skills and knacks in coil winding.
Description of demands on skill.

Description of demands on skill.

Description of demands on skill.

Description of demands on skill.

Description of demands on skill.

Description of demands on skill.

Description of skill required.

Fast bundler machine needs a knack.

Checking more difficult than typing; got to know everything.
Do things wrong on addressograph because confusing names.
Easy really; a lot of memorising to learn.

Took a week to become certain about Ditto machine; matter of memory.

B B2 Learner difficulties in doing the rask ar all.

Sealing difficult; not mastered.

Sealing a problem for three months; packing never a worry.
Description of enlightenment over difficult point of learning when almost despairing.
Definite knack to be learned.

Tries to help newcomers, remembering her own difficulties.

Task hard to learn but O.K. when learned.

Task hard to learn but then O.K.

Filling up difficult to learn.

Description of learning difficulties.

Picking-up worrying to learn.

Picking-up very worrying the first week.

Experience on difficult machine was unsettling.

Job difficult at first; worried her.

Learning took about a week—agitated, not used lo fingers.

Difficult 1o learn; felt preity desperaie.

Sealing exasperating to learn but liked when learnt.

Finds it hard to pack 4 tins at a time.

Not difficult, but awkward to learn; got to get feel of the wire.
Getting the knack of handling the things the most difficalt to learn.
Difficult to learn when tablets were sticky.

Could not get on with it at first; cutting lumps off where she shouldn’t, etc.
Some can't pick it up at all; applies to machines.

Likes to see others doing the difficult tasks that she cannot do.
Awfully difficult, especially Ditto machine—number of copies needed.
Trouble with picking up job without definite instruction.

Hard to learn so many different copies; automatic now.
Addressograph embossing more difficult to learn than typing.

Took about a week to get used to different orders.

Mot difficult to learn but get mixed.

Difficult at first to know where to find things.

Thought filing difficult; alphabet trouble.

............... 's invoices terribly complicated,

............... ‘s invoices the worst; s0 many of them.

Filing easy; kept on going wrong on arrowing,

Gels in muddle if left to sort alone; usually has help.

This job completely different from last job to get used to.

8 C 1 Description of demands on attention,

e e R

==L §

Deescription
Description
Description
Description

of demands
of demands
of demands
of demands

on
on
on
on

allention.
attention.
attention.
attention.
atltention.

Description of demands on
Description of demands on attention. :

Got to keep remembering the work or the machine runs away with you.

Got to remember to use the knee press to raise the foot and not to do so by mistake.
Lower speed in one position. Occasionally slow down for careful work.

Filling up boring; tied to keeping eyes on pegs.

MNeed to keep mind on all jobs to avoid mistakes.

Not much brainwork on Ditto even with different orders.

Got to attend: things go wrong too easily.

vl
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Prefers typing to checking; latter needs hard concentration which is difficult with
so much nearby noise,

Must attend on checking; should attend on typing.

On the whole have to concentrate.

Got to keep mind on job, but not experienced yet.

Meeds most of one's atiention.

Have more or less to think about what you are doing.

Really must attend to filing; can talk on other things.

MNeed to attend to avoid mistakes.

Have to attend else make mistakes.

Cannot think on some jobs but can on others when used to them,

Easier to grab papers from right pigeonholes on Ditto machine than put them into
right ones when sorting.

8 C 3 Description of what one thinks about when doing the rask.

Thinking about other things makes you work harder.
Can thi!’l;k of other things while on the tasks; thinks of what to do with monthly
onus.

Mot much demand on mind; talks and thinks of domestic things.

Task needs attention but not thought; suits her.

Occupies mind with thoughts of spare time activity.

Most tasks do not need full attention; occupies mind in dreaming about winning
pools and such things.

Thinks of spare time activities to occupy mind.

Occupies mind with domestic thoughts.

Occupies mind with domestic thoughts (* next meal *).

Hardﬂr any attention needed for the task. Occupies mind with word games and so on.

You run out of things to talk about; can mindwander.

For young people would be horrible; thinks out meals, etc,, herself.

0.K., got quite enough to think about with home to look after.

Often planning tomorrow's meals whilst working.

Looks at clock to avoid mind wandering.

8  Preferences in tasks

Thinks it important to have a task you like.

Some departments less boring than others.

Prefers sealing to watching machines.

Prefer doing glucose in packets.

Prefer power presses,

Hand machines very awkward.

Small presses with banders—Ilike those, able to do better on them.

Hand press not too bad, prefer power press.

Likes hand presses better.

Likes ampoules best, don’t know why.

Thinks it is important to do the work you like.

If you like the work you do not feel tied.

Likes big office better than private secretary; meet more people.

Does not want anything else except tin pack.

This work really more interesting than messenger work.

Invoicing a bit more interesting than filing.

Likes the work (and the people), so refused transfer,

Does not like counting all the labels in sorting; not so bad putting them through
Ditto machine,

11 A 4 Preferences in programmes

Likes * Housewives' Choice "
Don't like jazzy music; bands better; could not please everyone anyway.
Wireless cheers me up a bit; * Housewives' Choice ",












