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RESEARCHES

Perhaps the most important program of research
studied by [the Committee on Work in Industry] is
that which has been carried on at the Hawthorne
(Chicago) Works of the Western Electric Company.
This program was described by H. A. Wright and
M. L. Putnam of the Western Electric Company
and by E. J. Roethlisberger, Associate Professor
of Industrial Research, Graduate School of
Business Administration, Harvard University,
particularly at a meeting of the Committee held on
March 9, 1938. These men, together with Elton
Mayo and G. A. Pennock, both members of the
Committee, had been intimately associated with
the research.!

THE HAWTHORNE EXPERIMENTS

A word about the Western Electric Company is a
necessary introduction to what follows. This
company is engaged in manufacturing equipment
for the telephone industry. Besides doing this part
of its work, it has always shown concern for the
welfare of its employees. In the matter of wages and
hours, it has maintained a high standard. It has pro-
vided good physical conditions for its employees;
and it has tried to make use of every established
method of vocational guidance in the effort to suit
the worker to his work. The efforts of the company
have been rewarded in good industrial relations:
there has been no strike or other severe symptom of
discontent for over twenty years. In short, there is no
reason to doubt that while these researches were
being carried out the morale of the company was
high and that the employees, as a body, had confi-
dence in the abilities and motives of the company
management. These facts had an important bearing
on the results achieved.

_Reprintf:d from Fatigue of Workers: Iis Relation to Industrial Producation, by George C. Homans. Copyright © 1941 by National
~Academy Press; reprinted with permission.
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seemed to be important. It
suggested that the relations between othex physical
conditions and the officiency of workers might
be obscured by simular psychological reactions.
Nevertheless the investigators were determined 10

continue in their course. They recognized the exis-
tence of the psychological factors, but they thought
nces. They were not

of them only as disturbing influe
the psychological

The program of research which will be This discovery

described grew out of a study conducted  at
Hawthorne by the Western Electric Company In
collaboration with the National Reseaich Council,
the aim of which was to determine the relation
between intensity of illumination and efficiency of

workers, measured in output. One of the experi-
the following: Two groups of

ments made was

employees doing similar work under similar condi- yet ready to tuin their attention to

fions were chosen, and records of output were kept factors themselves. Instead, they werc concerned

for each group. The intensity of the light under with devising a better way of eliminating them from
and the experiments they wanted 0

the experlments,
try by no means ended with 1
instance, there was the question of wh

“farigue.” Little informatiott existed ab
e hours

Jlumination. For
at was called

out the effect

on efficiency of changes in th of work and
the introduction of rest pauses. The investigators
finally came to the conclusion that if a gmall group
of workers was isolated in a separale room and
asked to co-operate, the psycho]ogical reaction
would in time disappear, and they would work
exactly as they felt. That is, changes 1 their rate of
output would be the direct result of changes in their
physical conditions of work and nothing else.

The decision to organize such a group was in fact
taken. A small number of workers was to be selected
and placed in a separate y00m, where experiments
were to be made with different kinds of working
conditions in order 10 €€ if more exact information
could be secured. SiX questions were asked by those
setting up the experiment. They were the following:

which one group worked was varied, while that
under which the other group worked was held con-
stant. By this method the investigators hoped to
isolate from the effect of other variables the effect
of changes in the intensity of iilumination on the

rate of output.
In this hope they were

ment failed to show any
experimental changes in the intensity of illumina-

tion and observed changes in the rate of output. The
investigators concluded that this sesult was obtained,
not because such a relationl did not exist, but because
it was in fact impossible to isolate it from the other
variables entering Into any Jdetermination of produc-
tive efficiency. This kind of difficulty, of course, has
been encountered experimental work in many
fields. Furthermore, the investigators Were in agree-
ment as to the character of some of these other vari-
ables, They weie convinced that one of the major
factors which prevented their securing & satisfactory

disappointed. The experi-
simple relation between

result was psychologieal. The employees being
tested were reacting o changes in light intensity in L Do employees actually get tired out?
the way in which they assumed that they were _

That is, when light intensity was Are test panses desirable?

expected to react.
Is a shoster working day desirable?

increased they were expected to produce more;

when it was decreased they wete expected to pro-
duce less. A further experiment was devised to

demonstrate {is ¢, The light bulbs were

poin
changed, as they had been changed before, and the
workers were

allowed to assume that as a result
there would be mote tight. They commented favor-
ably on the increased iltymination. As 2 matter of
fact, the bulbs had been replaced with others of just
the same power, Other experiments of the sort were
made, and in eac

L case the results could be
explained as a “psychological” reaction rather than
as a “physiolegical” one.

¢ toward their

= WM

What is the atitude of employee
work and toward the company?

5, What is the effect of changing the type of working

exuipment?

6. Why does production fall off ip the afternoon?

1t is obvious that several of these questions could
ifly by the proposed

be answered only indirec
experiment. and several of them touched upon

the “psychological” rather than the “physio]ogical”

iz;cttc});: Ewo?;;d. Nevertheless, all of them arose out
o theewrl bfl:rment of men of experience faced
ewten 512 em of d.eahng with fellow human
belog execuﬁl;gees I(I,lfditréal orgamzation. In fact, one
. ‘ ormpany saw the pu

illemesxplelgrzleﬁ in even simpler and _molse rggzzr?j
d%ire. i thl aid that the experiment grew out of a
o e part of the management to “know more

our workers.” In this way began the experi-

jfl;()eﬁg Vszgmr.n\7\/1tél this experiment and the others that
Researd; 0;mthers of the Department of Industrial
Administration eHaGr\rfzsclll g 'SCh(')Ol e o e
oty aSSOCia;ed. University, came to be
N OI; Adge);gri 1212@1"[ sr;cf g;}rlls V;Iere s}elected from a large
e Hawthorne works.
;vri:dcggfegxas average Wlorkers, neither inengfz
enced por gert, and their work consisied of the
Contat springs, and mlatos were put fogether on
a ﬁx}:ere and secured in p0‘;?;;%31’;2;%:‘33?;00“
E&;zglgs chll‘:tvv;. The operation at that time wg
peing « ’II‘)hiSe at _Ehe rate of about five relays in six
o exp.erim particular operation was chosen for
fhe exper Ofc;,nt because the relays were being
o en enough so that even slight changes
o recorz “I.;euld show themselves at once on the
b, WOr.k_ glz Zf :he girls were Lo do the actnal
others supplied’ with ;aztgf the sixih wasto keep the
mal’flhz ;c;sat r:;om itself was an area divided from the
e T iﬂent b){ a wooden partition eight feet
Workbemhg T?] sat in a row on one side of a long
work idenﬁ;: | e bench and assembly equipment
ere idents r;l ‘w1th those used in the regular depart-
giﬂ’s, placep in one respect. At the right of each
Pl place ;zas a hole in the bench, and into this
e ];lped _com;')leted relays. It was the
oened thc ute, in wl.nch there was a flapper gate
onenin o}; the relay in its passage downward. The
cpening oftl e gﬁe clesed an electrical circuit which
eroren i }Je orai_:mg device, and this in turn
oo ;DI';IEIBI-IOH of the relay by punching a
o o E A ¢ tape moved at the rate of one-
oo hmlc a minute and had space for a sep-
it thes oo oles for each operator. When punched
onstituted a complete output recerd for eac};

ment which is referred to as the Relay Assembly-
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girl for each instant of th
e day.
S y. Such records were
natg nt}:s experiment, then, as in the earlier illumi
Xperiments, greak emy i i .
\ phasis was laid
! on th
\;ft; ;)ef ou;p]ut. A word of caution is needed here ThZ
Wes md lectric Company was not immedietel
i este in increasing output. The e)-;perimenty
e rfg not deelgnec.l for that purpose. On the othei
uau{‘?m'pm is easily measured, i.e., it yields precise
?V “ itative data, and experience suggested that it
s sensitive (o al least some of the conditions
treateédwhlch- the employees worked. Output was
preated ai andlln'dex. In short, the nature of the experi
. onditions made th i ¢
mental <¢ e emphasis on output
mel;z:)ntlhtheir experience in the illumination experi
s, the investigators were well ‘
; aware that f:
" : acto
[htl‘;le;utflalz those experimentally varied might affe(rzst
put rate. Therefore arra
{he ouput rate. Th ngements were made
other record
fhat _ s should be kept.
: él‘ilrllltable parts supplied by the firm were notgtd
¢ Onz as were assemblies rejected for any reason
bg kn]()r:slﬁe;;zm. lln ﬂcllls way the type of defect could
related to the time of d ich i
occuired. Records wer it
: e kept of weathe iti
in general and of tem e
perature and humidity i
" . midity in th
. s;lr:d(;m. Every six weeks each operator w;};s givei
am dcal examination by the cdmpany doctor.
Pe Sy ay .she was asked to tell how many hours she
ha thep:}r:t in bed the night before and, during a part
pertment, what food she h :
o the experiment, she had eaten. Besides
s, which concerned th i
IE e physical con-
f;z{(:; O(fi the operators, fog was kept in x?f/hich W(;Irle
by hos t.he pr1_nc1pal events i the test room hour
COmerszt_mcludmg among the entries spatches of
conver Jion between the workers. At first these
o Opeiztateel largely to the physical condition of
e groundotl 1: how they felt as they worked. Later
ey covered somewhat wi .
log el at widened, and the
v became one of the most i
: : . ost importan
Il;(taeﬁeet 1eom records. Finally, when thepso-caltle);
eaCh\gg\gng Program was instituted at Hawthorne
e operators was interview imes
' ed sev
by %Iﬁ expenenced interviewer. el pmes
. Z glr}lls had no supervisor in the ordinary sense
Lde " § they would have had in a regular sho, ’
& pt N ment, but a “test room observer” was placeg
e room, whose duty it was to maintain the
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enough to reveal any changes in output incidental
merely to the transfer. This constituted the second

experimental period.
The third period involved a change in the method

When the atrangements had been made for the of payment. In the regular department, the girls had
test room, the operators who had been chosen 10 take been paid according to a scheme of group piece-
part were called in for an interview in the office of work, the group consisting of a hyndred or mMore
the superintendent of the Imspection Branch, who employees. Under these circumstances. variations in
was in general charge of the experiment and of the an individual’s total output would not be immedi-
researches which grew out of it. The superintendent ately reflected in her pay, since guch variations
described this interview as follows: “The nature of nother in such a large group-

tended to cancel one &
the test was carefully explained to these girls and  In the test room, the six operators were made a
it, although  group irl received an

they readily consented to take part in by themselves. Tn this way each g
they wete very shy at the first conference. An invifa-  anmount more pearly in proportion to her individual
tion to six shop gitls o come upfoa superintendent’s effort, and her interests became mOre closely
office was naturally rather startling. They welc centered on the experiment. Light weeks later, the
assured that the object of the test was 10 determine  directly experimental changes began. An outline
the effect of certain changes in working conditions,  will reveal their general character: Period IV: tWO
such as rest petiods, midmorning lunches, and ~rest pauses. each five minutes in length, were estab-
shorter working hoars. They were expressly cau- lished, one occurring in midmorning and the other
tioned to work at a comfortable pace, and underno  in the early afternoon. Period V: these rest pauses
d make a race out of the test”  were lengthened to ten minutes each. Period V1I: six
five-minute rests wWere established.

circumstances to iy an

This conference Wwas only the first of many. Period VII: the
ange was planned, the company provided each member of the group with

a light tunch in the

Whenever any experimental ch

girls were called in, the purpose of the change was midmorning and another in
explained 10 fhem, and their comments were  the midafternoon, accompanied by rest pauses. This
arrangement became §

requested. Certain suggested changes which did not tandard for subsequent
meet with their approval were ahandoned. They were Periods VITI through KI. Period VI work stopped
ce asked in the first inter- 2 half-hour earlier every day——at 4:30 PM. Period
IX: work stopped at 4 PM. Period X: conditions

returned to what they were in

records, arrange the work, and secure a co-operative
spirit on the part of the gixls. Later, when the com-
plexity of his work increased, several assistants were

assigned to belp him.

repeatedly asked, as they we
view, not to strain but to work “as they felt” :
The experiment was NOW ready to begin. Put in Period VII. Period X1 .
its simplest ferms. the idea of those directing the 2 five-day work week was established. Each of these
experiment was that if an ontput curve was studied experimental periods Jasted several weeks.
for a long enough time under various changes in Perjod XI ran through the summer of 1928, a
working conditions, it would be possible to deter-  year after the pegioning of the experiment. Already
imine which conditions Were the most satisfactory. the results were not what had been expected. The
Accordingly, a number of so-called “experimental outpuf curve, which had risen on the whole slowly
periods” were arranged. For two weeks before the and steadily throughout the year, Was obviously:
operators Were placed in the test room, a record was reflecting something other than the responses of the
kept of the production of each one without her group to the imposed experimental conditions.Evenf
knowledge. In this way the investigators secured a  when the total weekly outpuf had fallen off, as it
measure of her productive ability while working i could hardly fail to do in such a period as Period X1
the regular department under the usual conditions.  when the group was working only five days a week
This constituted the first experimental period.  daily output continued to Tise. Therefore, in accor
dance with a sound experimental procedure, as &
it was agreed with.

And for five weeks after the girls eptered the test
de in working conditions. - control ot what had been done,
the consent of the operators that in experiment

room no change was ma
Hours remained what they had been before. 1he
eriod X1I a retuvrm should be made to the origin

investigators felt that this period would be long P

c : .
1 E;lgi}llzons of work, with no rest pauses, no special
ches, and a full-length working week. Thi
{J;r;%i lasted for twelve weeks, Both daiiy akrlllg
beforg t}?:if,ut k;ose to a higher point than ever
bero 1(;nger %r] I;g day and the working week were
both Jonge .did e hourly output rate declined some-
what but 1 did nc;lt' z'ipproach tllle level of Period IiI
on simila onditions were in effect. ’
e)(Ilrt::sseCila_c usions reached after Period XiI may be
Conditiomlgfterms of another observation. ¥dentical
experimeﬁtal geiigd‘;e?e;ieopde at\?'?Ithhree e
_ T S , X, and X
tb}:; I?scssrrg;ons on which the study was basefiH}'laIc{
oy rdat, ;hat is to say, if the output rate were
rectly re tie to the physical conditions of work
mentalp eq Zn would be that in these three experi—,
i 1; HHE s there would be some similarity in
unifor. Such was npt the case. The only apparent
t mity was that in each experimental period o
pRlélaw?i higher than in the preceding one. In tlll’ltt;
mina{io Ifsemblj Test Room, as in the previous illu-
minas Coui:;perlments, s.omething was happening
which con not E_)e explained by the experimentall
Therg . conditions of work. ’
o he st oo experiment which o to an e
. , which came to an i
igiti%il.nl}te? f;m}lgh to say that the ontpat of the eglll‘glig
e o nse.untﬂ it established itself on a high
fims. of discoursgement. aud decponing comom
- discour and deepenin, i
fgs;;siié); lWh.Eh preceded the eng of t%leetcezltl.ogillg
fough cor ;:( ﬁSlons reached at the end of experimen-
e Nwe\r;}::.onﬁrmed and sharpened by later
Busmesé i.n t.h itchead, Associate Professor of
osiness i e Graduoate School of Business
Smistrl fon, Harvarq University, has made a
ool s Ltilucalll analysis Qf the output records. He
S roe c }imges Wh_lch took place in the out-
éxperimemg ‘ up have no simple correlation with the
oo they beacosrlé?:tge%s V:inth\ﬁf}cirldng conditions. Nor
he cha i i
conditions of which records w:rgeeli;;tggllli;p:g tsé(lirid
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conditions. There is such a thing as heat i
ich rostr
(I:to gz;z[iir{l)sn Sngeiat; w1tihm t.he limits in \Ehich a&:g;;
5 n
ap}?;flently did not aaflf—gct%h;;attf}:} Zf t\:fi)tﬂ:oom’ ey
o thee élllllszuon. remains: With what facts, if any.
can the cha rfc:,; in the output rate of the operators in,
the sits o T correlated? Here the statements of
e thaie ;es are of the first importance. Each
g know (hat she was producing more in the test
and each said thz‘tfft:ll;ehiartlclr?a;:i IggUIﬂI i
) ad com i
:giearrtlg Qogscmus effort on her par?. a?togz::rl}t:ci
casierto (1)3‘1;? uce at‘the faster rate in the test room than
 enionod f?;} rtal:e in the re'guiar department. When
et it rther, each girl stated her reasons in
shghtly dif irf:nt words, but there was uniformity in
work in the tr;stt“i‘(());zipigs\.vl:ir?ft’ ol e
- ; as fun.” Se
zg\sz nilfl:pzrfw;i)ry relation or, as they ;?;:dllty , $:
e § he old supervisory control, ma;le it
sible or them to work freely without anxiety.
oo & hs;a;ce,lthere was the matter of convefsa—
il ot aglllloar cffpartment., conversation was in
principle ot al wed. In practice it was tolerated if
It was carried thn in a low tone and did not interfere
o .to | e test room an effort was made in the
beginnin agndonlesgm};ﬁge ;];)Slversat%on, though it was
_ - T rver in charge o
fﬁf;ﬂﬂ?; was lafrald of losing the co-opiratigntl:)ef
the girls 1 Hfi IE]SISted too strongly on this point. Talk
pecame cor Con and was often loud and general,
> Occh : opversatlon of the operators came
Whimhe?é h: important place in the log. T. N.
Whitehead fars pointed out that the girls in the test
room were far fmore thoroughly supervised than they
ver bad b Elnm l‘;he regular department. They were
manageme);l : od server of their own, an interested
m Character, :Ed outside experts. The point is that
the character an [;urpose of the supervision were
rent and v rc;,( elt to be so.
et p 1s knew thz?t they were taking part in
as considered an important and interesting

perature, humidit

_ , y, hours of rest

per , and changes i

plaiie;ygﬁ Ever-l o e et thelmelvcsjgCO n(?lf experiment, They knew that their work was e,

pan mugginess or heat, these conditions we S
pparenily affecting their output. This statemelfte

of course, d
, does not mean that th ;
. telatio at there 18 never an
n between output rate and these PhY%ica}; They knew that the eyes of the company were
_ upon

to produce results
s——they were n
© duce ot sure wh
thzu}is klyvhlch Wi-)llﬂd lead to the improvemei‘; :)i;
orking conditions of their fellow employees

th i
em, Whitehead has further pointed out that
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although the experimental changes might turn oot to
have no physical significance, their social signifi-
cance was always favorable, They showed that the
management of the company was still interested,
that the girls were still
research. In the regular department, the £
the other employees, W€
responding to changes the
which were beyond their
room, they had frequent interview
tendent, a high officer @
for the contemplated experimental
explained to them. Their views were COnsu
in some instances they were
had been proposed. PO
it is idle to speak O
Period X1 as being in any sense
be-—a return to the original con
the meantime, the entire 1D
girls had been reconstructed.
Another factor in what occurte
ken of as the social development
When the girls went for the
physical examination by
one suggested as a i
to be served. The company
examination, and the cust
duration of the expertment.
2 birthday, each of the ©
sent, and she would respond by
box of chocolates. Ofien one of
some good reason for feeling ti
would “carry” her. That 1
especialty fast o make up for the low output exp
from her. It 13 doubtful whether this “carrying’
have any effect, hut the important
tence of the practice, ot
made friends in the test 0
gocially after hour
has appeared from Whitehead’s analyst
records is that there were times when var
output rates of two friends were correlated to a
degree. Their rates varied
same direction,something, of cour

girls were not aware o
Also, these correlations were destroyed by
apparently trivial events as a ch
which the girls sat at the work-bench.

part of a valuable piece of
irls, like
e in the position of
source and purpose of
knowledge. In the test
s with the superin-
£ the company. The 1easons
changes were
Ited and
allowed to veto what
fessor Mayo has argued that
f an experimental period like
what it purported (o
ditions of work. In
dustrial situation of the

d can only be spo-

of the group itself.

first fime to be given a

the company doctor, some-

oke that ice cream and cake ought

provided them at the next
om was kept up for the
When one of the girls had
thers would bring her a pre-
offering the growp a
the girls would have
red. Then the others
s, they would agree to W
ected  Test Room, but the general
least as early as period XIL A con-
ad taken place
ging physical conditions of
de in:
all the research which had been
ate: “Upon analysis, only one thing
hip with this
as the mental attitude of the
nversations with each other,
ts to the test observers, it was no

only clear that. their attitudes were improving but'!
yee reactions an

al research.”

point is the exis-
its effectiveness. The girls
om and went together

s. One of the interesting facts which
s of the output

iations in the
gmultaneousty and in the
se, which the

£ and could not have planned.

ange in the order in  fee

SYSTEMS I

developed teadership and 2

common purpose. The leader, self—appointed, was an
ambitious young lalian girl who entered the test
room as a reptacement after two of the original mem-
bers had left. She saw in the experiment a chance for
personal distinction and advancement. The Common
purpose was an increase in the output rate. The girls
had been told in the beginning and vepeatedly there-
after that they were 10 work without straining, with-
out trying to make a race of the test, and all the
evidence shows that they kept this rule. In fact, they
felt that they were working under less pressure than in
the regular department. Nevertheless, they knew that
the output record was considered the most fmportant

of the records of the exp

closely scrutinized.
themselves to a continuous increase in production. In

the long run, of course, this ideal was an impossible -
one, and when the girls found out that it was, the real-

ization was an importan

tone which was notice
experiment. But for a fime they felt that they could

achieve the impossible. In brief, the increase in the
ouiput rate of
Room could not be related to any changes in their
physical conditions of work, whether experimentally
induced or not. It could, however, be related to what
can only be spoken of as the development of an orga-
nized social group in a peculiar and effective relation

with its SBPErvisors.
Many of these conclusions were not worked out
ter the investigators at

in detail until long af
ork Hawthorne had lost interest in the Relay Assembly
meaning of the expexl-

Finally, the group

did  ment was clearat
finuous increase in productivity h

irrespective of chan
work, In the words of a company report ma
Japuary, 1931, on

done up to that d
scemed to show 2 continuous relations

improved output. This w
operators. From their co
and their commen

high

such  was evident that this area of emplo
lings was a fraitful field for industri

{1

eriment and was always
Refore long they had committed .

t element of the change of
able in the second half of the

the girls in the Relay Assembly Test. .- :

malkr;o;de;l t(()) study tl-ns kipd of problem further, to
make 2 m ;e dete.uled investigation of social
relations tw_orkm-g group, and to supplement
orerviey sz eniﬂ with direct observation of the
pehavior dtECiirinpd oyees, the Division of Industrial
s ed to set up a new test room. But the
m n;selgftors remembered what happened in the
WhiChrwzsl;rlgoom and trlied to devise an experiment
o o not be I:adlcally altered by the process
of expen entfmon itself. They chose a group of
inspectorse_ :flremen,‘ three soldermen, and two
ispectors— ngaged in the assembly of terminal
banks for ¢ e in telephone exchanges, took them
N eciel regular depgrtment and placed them in
& sbe cond-c?m. Otherwise no change was made in
for wa installed i 16, oo whose. duty oo
_ room, whose
13{1;111531]3{ ;;)Sobs];:rve the behavior of the mjrll}.tﬁn\?k?:
Reay ringm {y Test Room a log had been kept
o Congs)iste dlp;l events of the test. At the beginning
L consisied argf.:Iy of comments made by the
workers » Laiwe.l to questlops about their physical
range of éntriezr ;h?i?;é? lfn Cluge e et
range of ¢ s W ¢ found to be extremel
u thuel g‘ll f}gizﬁrs:;rzﬁ et?: ff!;langes in the output ratz
( . The work of the obse
iﬁ ;I‘ljorrlﬁ\z ftisete;oizrgn gai in _effcct an expansioflvteé
. ‘ ¢ log in the old one. Finall
an interviewer was assigned to the te : b
o st room; he
mosm nobtlit hr(;we\{er, one Qf the population of the
g frmamfad outs%de and interviewed the
Smployes Wagom gme to time in the usual manner.
o etfor Or&‘ma_ e to get output records other than
e o ﬂ.]e d ;ianl? kepr..' in the department from
tht sich & procedurs would introduce Lo gt a
change from a regular shop slilzul;lcii(l)lrf o B
‘ § . In thi
:1112 e];(aprc:ll;m\lﬂe]pt. was set up Which is referredstt‘;V ?s(
e Bank ¥ iring Observation Room. It was in
pster seven months, from November, 1931, ¢
y, 1932, e
The i
sroup which st b describen. T e s complh
e . ibed. It was a compli-
. }tlfi:élhfg? “?f ﬁroup piecework. The depaurtmeni{J gf
ot do;; celrs in the observation room were a
i ed with a fixed sum for every unit of
pment it assembled. The amount thus earned on

. Paper by the department every week made up the
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:]1;::1 agzegf which thg wages of all the men in the
ot an gere paid. Each individual was then
ssigned an ourlly rate of pay, and he was guaran-
toed this 2 ount in case l}e: did not make at least as
puch on 2 [fnecewcgk bas1's. The rate was based on a
number of a(;:tg;rs, m_ciudmg the nature of the job a
orker Wi;l t}(:mg, his efficiency, and his length of
oy vtk \;ef:rlgin};n l(}ecords of the output of
' every si
I\flealj( a rate revision, the purposeycfflxwmh?glth;fgsleia
e the hOl'.ll'ly rates of the different worker. ;
SPOTHS to their relative efficiency. S
by 1 ee Illali);rlliy rate of a given employee, mulitiplied
oy the o er of hours worked by him during the
Work,don s bspolljen of as the daywork value of the -
work done vt be employee. The daywork values of
the work ¢ O£6 v all the employees in the depart-
ment e en added together, and the total thus
Obtaines toW;lls CTubtracted from the total earnings
equipment aie;%ign?;?’; thel ﬂunglber by e
8¢ . urplus, divided b
E;i;ﬁ%ﬁ:éﬁ ;;lslu;(; wlas expressed as a percen)tlatgjl;
: urly rate was then increa
;_lluf1 percentage, and the resulting hourly eai?lciin]g
gure, multiplied by the number of hours work
con;tltuted that person’s weekly earnings oried
tioneréotggefeastgfsegf the system should be men-
. imes a stoppa, i
E:é;)(ni the control of the W{)rke}zptoii{ ;Ecl:zhin“gsz
N Cla.imotri ;?:h stoppages the workers were entitled
fo claim tin 0}1t, bemg paid at their regular hourly
rates for | ;lsaiiln}?.TE::ns was called the “daywork
: Lm. reason why the
:;flfezli‘le-: ;ald their hourly rate for Suyt;h timeem grll(c)lyflzi
Systemvei:age hourly wages was a simple one. The
e, s supposed to prevent stalling. The
Couldyb : ﬂ(;‘iould'earn more by working than they
could & )‘; Oco drage ftjllr]?go?]quAsha matter of fact, there
: what constituted -
page which was beyond the control of ke
All stoppages were more or less Withi(il ttl?e' bt
fBeié I?;S f.:erI;]mstancel was supposed to mzﬁecl?gtg?il-
assumpﬁ:)r:l t e‘ ﬂv:orkmg of the system, since the
sy was that in any case the workers, pursuing
o conomic interests, would be anxious to k
oppages at a minimurm. l o
but”];?}s s%st‘em of payment was a complicated one
is obvicus that there was a good logical reasona
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for every ome of its features. An individual’s
earnings would be affected by changes in his rate or
in his output and by changes in the output of the
group as a whole. The only way in which the group
as a whole could increase its earnings was by
increasing its total output. It is obvious also that the
experis who designed the system made certain
implicit assumptions about the behavior of human
beings, or at least the behavior of wotkers in a
Jarce American factory. They agsumed that every
employee would pursue his economic interest by
trying to increase not only his own outpul but the
ouiput of every other person in the group. The group
as a whole would act t© prevent slacking by any of
its members. One possibility, for instance, was that
by a few weeks’ hard work an employee could estab-
lish a high rate for himself. Then he could stack up
and be paid out of all proportion with the amount he
actually contribufed to the wages of the group.
Under these circumslances, the other employees
were expected to bring pressuie 10 bear to make him
work harder.

Such was the way in which the wage inceative
scheme ought to have worked. The next question is
how it actually did work. At first the workers were
naturally suspicious of the observer, but when they
got used to him and found that nothing out of the
ordinary happened as a result of his presence in the
room, they came to take him for granted. The best
cvidence that the employees Were not distrustful of
the observer is that they were willing to talk freely
to him about what they were doing, even when what
they were doing was not strictly in accord with what
the company expected. Conversation would die
down when the group chief entered the £oom, and
when the foreman or the assistant foreman entered
gveryone became serious. But 1o embarrassment
was felt at the presence of the observer. To avoid
misunderstanding, it is important 10 point out that
the observer was in no sense & spy. The employees
were deliberatety and obviously separated from
their regular department. The observer did nof, and
could not, pass himself off as one of them. And it
only from the fact that a special interviewer was

assigned to them, the members of the group knew
they were under investigation.

The findings reached by the observer were more
detailed but in general character the same as those

which had emerged from the early interviews of
other groups. Among the employees in the observa-
tion room there was a notion of a proper day’s work.
They felt that if they had wired two equipments a
day they had done about the right amount. Most of
the work was done in the morning. As SOOT 48 the
employees felt sure of being able to finish what they
considered enough for the day, they slacked off. This
slacking off was naturatly more marked among the
faster than among the slower workmen.

As a result, the output graph from week to week

tended to be a straight line. The employees resorted
to two further practices in order to make sure that it
should remain so. They reported more or less output
than they performed and they clajmed more day-
work allowances than they were entitled to. At the
end of the day, the observer would make an actual
count of the number of connections wired—some-
thing which was not done by the supervisors-aand
he found that the men would report to the group
chief sometimes more and sometimes Jess work than
they acally had accomplished. At the end of the
period of observation, two men had completed more
than they ever had reported, but on the whole the
error was in the opposite direction. The theory of the
employees was that excess work produced on one
day should be saved and applied to a deficiency on
another day. The other way of keeping the output
steady was to claim excessive daywork allowance.
The employees saw that the more daywork they
were allowed, the less output they would have fo
maintain in order to keep the average hourly output
rate steady. The claims for daywork allowance wete
reported by the men 1o their group chief, and he, as
will be seen, was in no position to make any check.
These practices had two results. In the first place,
the departmenial efficiency records did not represent
true efficiency, and therefore decisions as o grading
were subject to errors of considerable importance. In
the second place, the group chief was placed in a
distinetly awkward position.

The findings of the observer Were confirmed by
(ests which were made as a part of the investigation.
Tests of intelligence, finger dexterity, and other
skills were given to the workers in the room, and the

resulis of the tests were studied in order to discover

whether there was any correlation between output
on the one hand and earnings, intelligence, or finger

dexterity on the other. The studies showed that there

was not. The output was apparently not reflecting

the native intelligence or dexterity of the members
of the group.

Ol?v101'1s1y the wage incentive scheme was not

working in the way it was expected to work. The
next'question is why it was not working. In this con-
nection, the observer reported that the group had
developed an informal social organization, such as
had been revealed by earlier investigations. The
foreman who selected the employees taking part in
the Bank Wiring Observation Room was co-operative
and had worked with the investigators before
They asked him to produce a normal group The:
men he chose all came out of the same regular. shop
.depart.ment, but they had not been closely associated
in their work there. Nevertheless, as soon as the
were thfown together in the observation roomy
frl‘enclshlps sprang up and soon two well—defmeci
cliques were formed. The division into cliques
showed 1t§ei§ in a number of ways: in mutual exclu-
siveness, in differences in i
off-hours, and so forth. fhe games played dunne

What is important here is not what divided the
men in the observation room but what they had in
common. They shared a common body of senti-
ments..A person should not turn out too much work
.If he did, he was a “rate-buster.” The theory was thai':
if an excessive amount of work was turned out, the
management would lower the piecework rate sogthat
the employees would be in the position of doin
more work for approximately the same pay. On thi
other hand, a person should not turn out too little
work. If he did, he was a “chiseler”; that is, he was
getting paid for work he did not do. A perso;l should
say nothing which would injure a fellow member of
the group. If he did, he was a “squealer.” Finally, no
member of tl}e group should act officiously. ’

The wgrkmg group had also developed methods
of enforc.mg respect for its attitudes. The expert;
;vlho devised the wage incentive scheme assumed

at the group would bring pressure to bear upon the
§10wer workers to make them work faster and so
;tcl)(;rrleftiﬁ_e thg earnings of the group. In point of fact,
bmue h1ng like the opposite occurred. The employees
o kg t pressure to bear not upon the slower
orkers but upon ihe faster ones, the very ones who

.. contributed most to the earnings of the group. The
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pressure was brought to bear in various ways. One
of therg was “binging.” If one of the employees did
something which was not considered quite proper.
one of. his fellow workers had the right to “bing’:
him. Binging consisted of hitting him a stiff blow on
the upper arm. The person who was struck usually
took the blow without protest and did not strike
bfchk. Obyiously the virtue of binging as punishment
did not lie in the physical hurt given to the worker
but in the mental hurt that came from knowing that
the group disapproved of what he had done. Other
practices which naturally served the same end were
sarcasm and the use of invectives. If a person turned
Sut too much work, he was called names, such as
Spectd King” or “The Slave.” ’
1t is worth while pointing out that the output of
the group was not considered low. If it had been
some action might have been taken, but in point 0%
fact it was perfectly satisfactory to the management
It was simply not so high as it would have been if
fatigue and skill had been the only limiting factors
. In the matter of wage incentives, the actual situz;—
tion was quite different from the assumptions made
by the experts. Other activities were out of line in
the same way. The wiremen and the soldermen did
not stick to their jobs; they frequently traded them
This was forbidden, on the theory that eacli
employee ought to do his own work because he was
more skilled in that work. There was also much
informal helping of one man by others. In fact, the
ob.se.rvation of this practice was one means of d::ter—
mining the cliques into which the group was
dw%ded. A great many things, in short, were goin
on in thjc observation room which ought not to havi
been going on. For this reason it was important that
no one should “sgueal” on the men.

A group chief was in immediate charge of the
erflployees. He had to see that they were supplied
with parts and that they conformed to the rules and
stzlmdards of the work. He could reprimand them for
misbehavior or poor performance. He transmitted
orders to the men and brought their requests before
the propes authorities. He was also responsible for
reporting to the foreman all facts which ought to
come to }_113 attention. The behavior of the employees
put him in an awkward position. He was perfectl};
wel‘l aware of the devices by which they maintained
their production at a constant level. But he was
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There existed also an actual social sifuation

Wlthm'the plant: groups of men, who were associ-
lited with -one anqther, held common sentiments and
nf:n ceTr;am relations with other groups and other
men. some extent this soci izati
%denticai with the technical ;?;ala;);%?)n;(z)ﬁ?:x?as
it was .not. For instance, the employees were p:?ci
igcordmg to group paymeni plans, but the groups
ncerned did not behave as the planners e
them to hehave. wpected
bethhF: investigators con§idered the relations
ween the technical organization and the social. A
lcertzlun type of behavior is expected of the higfler
OeI:fe tlsle?rf kr)l;eilsggzg;ent. Tslei.r success is dependent
e to devise insti i
changes. Boethiisberger and Diclirslf(fnlgz;l;;fe l;xafild
happens in the following terms: “Management ;'lt
f;on.sta[?tly making mechanical tmprovements lfl
%nstltutmg changes designed to reduce cosEsarz)r
;r;?liﬁzfe the quality of the product. It is constantly
: g new ways and new combinations for
increasing efficiency, whether in designing a n
machine, instituting a new method of conf:rolg orl "
c.ally organizing itself in a new way.” The ;155 o
soq has often been made that these changelsmalli;
1351gned to force the employee to do more work for
less money. As a matter of fact, many of them ha
just the opposite purpose: to improve the conditi s
of work and enable the employee to earn hi %ﬂs
wages. The important point here, however, is no%tl?r
purpose of the changes but the way in whiéh th :
carried out and accepted. =
Cerg?;:i ggsg?i%(;ﬁl?leb(ﬁﬁcer has decided that a
0 be m i
an.d this (?rder is transmitted ‘%izgihinlfiife?a%ﬁf,
?giigiiiu;n pelng t_aken at every level, The ’question
Wiomch e investigators were interested was this:
s acma]ﬁ)e?is When the order reaches the men who
ol gﬂ oing the manual. work? Roethlisberger
e son make th}a follow_mg observations: “The
e Hep}es aunique position in the social orga-
rganiza-ﬁon 1;1 at. the bottgm of a highly stratified
: acc{)m_mQ.d €is always in the position of having
ot orfoms a;el himself to changes which he does
tochoie - A thpugh he participates least in the
; organization, he bears the brunt of most of

more work for the same pay. They restrict their
output in order t0 avoid a repetition of this experi-
ence. Perhaps this explanation holds good in some
cases, but the findings of the Bank Wiring
Observation Room suggest that it is too simple. The
workers in the rootm Were obsessed with the idea
that they ought to hold their production level “even”
from week to week, but they were vague as to what
would happen if they did not. They said that “some-
one” would “get them.” If they turped ont an unusH-
alty high output one weck, that record would be
taken thereafter as an example of what they could do

if they tried, and they would be “hawied out” it they

did not keep up to it. As a matter of fact, none of the

men in the room had ever experienced a reduction of
wage rates, What is more, as Roethlisberger and
Dickson point out, “changes in piece rates occur
most frequently where there is a change in manufac-
turing process, and changes in manufacturing
process are made by epgineers whose chief function
is to reduce unit cost wherever the saving will justify
fhe change. In some instances, changes occuy irre-
gpective of direct labor cost. Moreover, where labor
is a substantial element, reduction of output tends to
increase unit coOst8 and instead of warding off a
change in the piece rate may actually induce one.”
What happened in the ohservation room could not

be described as a logical Teaction of the employees

to the experience of rate reduction. They had in fact

had no such experience. On the other hand, the
investigators found that it could be described as a
conflict between the technical organization of the
plant and its social organization. By technical orga-
nization the investigators meant the plan, written of
unwritten, according to which the Hawthorne plant
was supposed to operaic, and the agencies which
gave effect to that plan. The plan included explicit
rules as to how the men Were {0 be paid, how they
were to do their work, what their relations with their
SUpervisors ought to be. Tt included also implicit .,
assumptions o1 which the rules were based, one of -
the assumptions being that men working in the plant
would on the whole act s0 as to further thei
economic interests. It & i '
that this assumption was in fact implicit,
ho devised the technical organization acte

tile to bring about a change. For

able to do very 1i
instance, there was the matter of claims for daywork
upposed to be based

allowance. Such claims were S
on stoppages beyond the control of the workers, but
there was no good definition of what constituted
such stoppages. The men had a namber of possible
excuses for claiming daywork allowance: defective
materials, poor and slow work on the part of other
employees, and so forth. If the group chief checked
up on one type of claim, the workers could shift to
another. In order to decide whether or not a particu-
lar claim was justified, he would have 10 stand over
the group all day with a stop watch. He did not have
time to do that, and in any case refusal to honor the

employees’ claims would imply doubt of their

integrity and would arouse their hostility. The group

chief was a representative of management and was
s interests. He ought to have

supposed to look after it
put a stop to these practices and reported them o the

foreman. Bat if he did so, he would, touse the words
of a short account of the observation room by
Roethlisherger and Dickson, “lose sympathetic con-

trol of his men, and his duties as supervisor would

become much more difficult® He had to associate
o day and from hour

with the employees from day
to hour. His task would become impossible if he had
to fight a running fight with them. Placed in this sit-
nation, he chose f0 gide with the men and report
unchanged their claims for daywork. In fact there
was very little else ne could do, even if he wished.
Moreover he was in a position to protect himself in
case of trouble. The employees always had to give
him a reason for any daywork claims they might
make, and he entered the claims in a private record
book. If anyone ever asked why so much daywork
was being claimed, he could throw the blame
wherever he wished. He could assert that materi-

als had been defective or he could blame the

inspectors, who were members of an outside organi-
the Bank

sation, In still another respect, thet,
Wiring Observation Room group was not behav-
ing as the logic of management assumed that it

would behave.
Resiriction of output is & €
of indusirial plants. It is usu

ommon phenomenon
ally explained as a

highly logical reaction of the workers. They have eXperts w
increased their output, whereupon their wage rates upon the assumption without ever stating it in 8 I8 activities.” It is he, more than an .
duced. They are doing ~many words. ' ffected by the decisions of managemgftn?ey hothls
’ 1 the

for piecework have heen &
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nature of things he is unable to share management’
preoccupations, and management does little to ¢ ;
vince him that what he considers important is b s
treate.d‘as important at the top—a fact which isemg
surprising, since there is no adequate way of tralz}lOt
mitting (o management an understanding of the ¢ N
51derat}0ns which seem important at the work Ie\(f) I11-
There is §omeﬂling like a failure of communic t'e .
in both directions—upward and downward o
hin};hel:fworker 1s not oply “asked to accommodate
} elf to changes which he does not initiate, but
?h $0 many of th.e changes deprive him of those ,ver
mgs” which give meaning and significance to hiBS/
}x:vord‘. The modern indu§tria1 worker is not the
andicraftsman of the medieval guild. Nevertheles
the two have much in comumon. The indust 21
:V(;;k:f«z (‘;‘:_VB]OPSf his own ways of doing his job 1~lllis
itions of skill, his own sati i in livi
up 1o his_ standards. The spirit ?Itllsxffa;jt;?ln;én;cllzu{[g
hlS.OWH innovations is quite different from thatp'S
which he adopts those of management. Furtherm o
he does not do his work as an isolated human beiolfe,
but atways as a member of a group, united eithg,
through_actual co-operation on the j’ob or thro e;
association i-n friendship. One of the most impor?fnt
ier:f]galf iild&lngs of the Western Electric researches
i the | at S}lCh groups are continually being
ed among industrial workers, and that the
groups develop codes and loyalties which govern th
relations of the members to one another. Tho E
:[fhese co_des can be quickly destroyed, the-y are Lfot
ti(;rmzd in a moment. They are the product of con-
tinued, routine interaction between men. “Constant
mterference with such codes is bound to iead to fi I;
ings qf frustration, to an irrational exasperation \f’?ﬂ;
;echmc.al change in any form, and ultimately to tlhe
a(;n:;ztlﬁfl ofda type of employee organization such
o we ;\;e es‘c.rlbed-—a system of practices and
pposition to the technical organization.”
The Bank Wiring Observation Room seemed .t
skvlow that action faken in accordance with the t h0
q1ca1 organization tended to break up, through con-
t1n1-1a1 change, the routines and huma,n assofiat?gn_
which gave work its value. The behavior ofl(il?s
employees could be described as an effort to prot i
ﬁemselves against such changes, to give mla)magg—
W{:&l}t tgle feast possible o?portunity of interfering
en. When they said that if they increased
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“gomething” was likely o happen, a

their output,
going on in their minds. But

process of this sort was

HUMAN AND SOCIAL SYSTEMS 1

supetintendent. They
es were colter-
d, and in some

periodic conferences with the
were told what experimental chang

the process was not a conscious one. 1t is important plated; their views were canvasse
to point out that the protective function of informal  instances they were allowed to veto what had been £
oduct of deliberate plan- proposed. They were part of an experiment which fwi?
[
B
W 4

organization was not a pr
ning. It was more in the nature of an automatic

response. The curious thing is that, as Professor
Mayo pointed out to the Committee, these informat

they felt was interesting and important. Both groups
developed an informal social organization, but while
the Bank Wiremen wetre organized in opposition o
management, the Relay Assemblers were organized

organizations much resembled formally organized
labor unions, akthough the employees would not

have recognized the fact.
Roethlisberger and Dickson
follows the results of the intensive

groups of employees: «According to our analysis the
r manifested by these groups  cary their own lesson.

uniformity of behavio:
was the ouicome of a disparity in the rates of change

possible in the technical organization, on the one
hand, and in the social organization, o1 the other. NOTES
The social sentiments and customs of work of the
employees were unable to accommodate themselves
o the rapid technical innovations introduced. The  number of papers andin at
result was to fncite 2 blind resistance to all innova- & Mayo, “The Human Problems of an Industrial
tons and to provoke the for'matlon Of a social Civilizati;m,” The Macmilian Company, New York,
organization at a Jower level in opposition {0 the 1933.
technical organization.”
It is curious how, at all points, the Relay T N. Whitehead, “The Industrial Worker,” (2 vols.),
Assembly Test Room and the Bank Wiring Observa- Harvard University Press, Cambridge, 1938.
tion Room form a contrast. In the former, the
girls said that they felt free from the pressure of and the Worker,”
supervision, although as a maiter of fact they were Cambridge, 1939.
far fmore thgroughly supervised than they ever had 7 R J. Roethlisberger and W. J. Dickson, “Manage-
been in their regular department. In the latter, the  en( and the Worker,” Harvard Business School: Division

in co-operation with management in the pursuit of a

commeon purpose. Finally, the responses of the two

groups to their industrial situation were, 01l the one

put and, on the other, steady
ut. These contrasis

HAWTHORNE, THE MYTH
OF THE DOCILE WORKER,
AND CLASS Bias N PsycHOLOGY

summarize as
study of small hand, resiriction of out
and welcome increase of ouip

[...1

i. This research has been described in detail in a

Jeast three books. The books are: Dana BRAMEL

RoNALD FrRIEND

E. ]. Roethlisberger and W. 1. Dickson, “Management

. . y P 35 101 y (4] S[l][) E)e WEEI manaeeme ke]
I] re it 1 dl'ld B
e 0 1 creatio I ”]S 4] s0C1a the elatl t
g i and WO 5

industrial psychologi i i
X gists, and of industrial We i
I sociolosist ; intend to show that the distortions i i
revolves arourlt‘ig Ii‘ili ?sn:g‘illi gﬂlﬂef & Form, -1 951), large part by these two pi;n(;ignifi:ntmduced .
3t tho Chicago Westér o ."Elwthorne experiments important in preserving a view of e Deooaol
n Electric plant (1924-1933), irrational and unintelligent and of0 thWOTKElTSIaS
e capitalist

men were afraid of supervision an 1 Studies, No. 9 {a mono-
nullify it. The Bank Wiremen were 1

of having to respond fo te
they did not originate. The

d acted 30 a8 10 of Rescarch, Business Researc
n the position  geaph). (All quotations relating to th
chnical changes which researches are from this st
Relay Assemblers had

the same title by the same authors.)

¢ Western Electric
dy as well as from the book of

out gf which were born the “Hawthorne effect” and
_the human relations movement” in industry, The
1mp0rtagce of this work for the fields of psyché)lo
and 'socmlogy in the ensuing 50 years scarce%y
requires documentation (Dunnette, 1976; Hai y
1954: Sils, 1968; Vroom, 1969).
Wit;l;vtvli) Harvard University psychologists associated
o erese'arch, Elton Mayo (e.g., 1933, 1945) and
CEfﬂRoethhgberger (e.g., 1941), were important in
o g’g.attt.:ntlop at an early date to what they saw as
e major implications of this research for changing
(=
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fagtory as nonexploitative and free of class conflict
This view, which is clearly identified with defensf;
of the capltalist mode of production, persists to ﬂ:IS
present time in discussions of the psychology of
industry and particularly in reference tci:’r yth
Hawthorne research. )
Mayo had excellent credentials for assuming th
role qf humanizer of American business. And lg;us‘e
ness in the Depression era of the 19365 certainll_
needed an improved image (Carey, 1977; Millsy
1948). He was an integrator of social scienc;e ﬁf:ldsf




