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the Hawthorne research (3). But the 
only published source for that account 
was a 12-paragraph news report (4) 
and a Western Electric memoran- 
dum (now unavailable) describing a 
supplementary "informal" study (5). 
No report of the research that satisfied 
elementary requirements of scientific 
description-quantitative data and ex- 
perimental operations-was ever issued 
(6). The myth lies in the implication 
that weighty conclusions rested on 
sufficient evidence. 
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In the folklore of behavioral science, 
the Hawthorne effect is cited again and 
again to show how variables can be 
unwittingly confounded in an experi- 
ment because of some aspect of the 
experiment itself. Certain independent 
variables were manipulated in the 
Hawthorne studies, but subjects' re- 
sponse rates supposedly rose regardless 
of any particular manipulation. Al- 
though this article will question that 
supposition, there was indeed a Haw- 
thorne effect. Undoubtedly something 
other than what the experimenters ex- 
plicitly introduced made workers' pro- 
ductivity increase. But what was this 
extraneous variable? 

It is time to reexamine the Haw- 
thorne effect in light of more recent 
research in human behavior, rather 
than speculate about the effects of mo- 
rale, milieu, supervision, and group in- 
fluences-although these will be dis- 
cussed later. This article directs atten- 
tion to circumstances in the Hawthorne 
experiments hitherto unreported or dis- 
regarded. A variable that had remained 
in obscurity emerges: the consequences 
of responding. The variable consisted 
of information feedback coupled with 
financial reward. Operators were told 
what their output rates were, and the 
higher the rates, the more money they 
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earned. This interpretation of the Haw- 
thorne effect has not been previously 
advanced (1), if only because it was 
not realized that the workers received 
knowledge of results on a daily, or 
even more frequent, basis. 

Seven studies-not the one or two 
frequently mentioned in secondary 
sources-took place between 1924 and 
1932 at the location from which the 
research drew its name, the Chicago 
plant where the Western Electric Com- 
pany manufactures equipment for the 
Bell Telephone System. All seven were 
concerned with workers' productivity- 
their response rates. One should recog- 
nize and admire the considerable scope 
and. pioneering nature of this research, 
regardless of the difficulties the investi- 
gators encountered and the myths that 
have accumulated over the years. 

One of the myths surrounds the first 
three studies, which tried to determine 
how changes in illumination would af- 
fect the production rates of girls who 
inspected parts, assembled relays, or 
wound coils. In most cases, the sub- 

jects were reported to have worked 
progressively faster, regardless of 
changes in illumination, and some 
authors of secondary sources have re- 
ferred to these studies as the locus of 
the Hawthorne effect (2). But is such 
emphasis justified? These early investi- 
gations were the impetus for the later 
ones and for that reason were briefly 
described in the principal account of 
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The actual source of the Hawthorne 
effect, the Relay Assembly Test Room 
experiment, lasted from 25 April 1927 
to 18 June 1932. It contained 24 ex- 
perimental periods in which two inde- 
pendent variables were manipulated 
(7-11). These were rest pauses and 
duration of work (12). Five girls per- 
formed tasks that required procedural 
memory and visual discrimination, fin- 

ger dexterity, and hand-eye and hand- 
hand coordination. (A layout operator 
kept the others supplied with parts and 
assigned them work.) A relay consisted 
of as few as 26 parts or as many as 
52, but generally between 34 and 38 
(half of them dissimilar). To assemble 
one, a girl would take parts from a 
basket, an armature rack, and a coil 
box; reject faulty parts; arrange the 
parts in a jig and hold them together 
with pins; and, finally, replace the pins 
with four machine screws. One analysis 
showed 32 motions of the right hand 
and 31 of the left, 21 of each set being 
at the same time. According to White- 
head (10, pp. 62-63), "each operator 
employed several dozen different work- 
ing patterns during the test" and "each 
operator showed a strong tendency to 
assemble relays in short runs or groups, 
each run typically containing anything 
up to about 10 consecutive relays." 
Operators had individual styles and 
tempos. Adjoining runs had different 
average speeds. 

Over the course of the experiment, 
each operator assembled more than 100, 
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perhaps more than 150, different types 
of relay. Since some relays took longer 
to assemble than others, the Western 
Electric Company had conversion fac- 
tors whereby rate for each type could 
be converted to rate for a "yardstick" 
relay. This equated the rates for dif- 
ferent types but not the frequencies of 
shifting from type to type, which an 
operator might do two or three times a 
week. Whitehead (10) said that chang- 
ing the type had no immediate effect 
on rate. But one operator who for some 
reason had many more different types 
of relay to assemble than the others 
tended to maintain a more constant 
rate. 

The subjects were experienced op- 
erators (except at the very end of the 
experiment), unmarried (although one 
married during the experiment), and 
they did not remain the same across 
conditions, an experimental misfortune 
disregarded by most secondary sources 
(13). Two of the five critical operators 
were replaced during the first part of 
period 8 because they had persisted in 
talking too much while they worked. 
The girls were permitted to talk more 
in the experimental situation than in 
their regular department, but these two 
overdid it. Both the observer-super- 
visor and the other girls felt they should 
go. Their output rates were dropping, 
and therefore the group's rate dropped. 
Their persistence after being warned 
was viewed as insubordination. Their 

replacements started out with much 
higher rates. One of these, who became 
the group's unofficial leader, was de- 
scribed by the observer-supervisor as 
its quickest, most intelligent, most am- 
bitious, and most responsible member. 
Another operator was replaced by a 
slower worker in the middle of period 
14. Since changes in subjects made av- 
eraging across subjects invalid for some 
comparisons, it is necessary to turn to 
individual records, which varied from 
person to person. 

Independent Variables 

Manipulations of the independent 
variables of rest pauses and hours of 
work are shown in Table 1. During the 
first period, data were taken on the 
girls' production rates in their regular 
department without their knowledge. 
They spent the subsequent periods in 
the experimental location, a separate 
room with better lighting, fans during 
the summer, and a friendly and tol- 
erant observer as supervisor instead of 
an authoritarian foreman (14). 

With the start of the third period, 
and for the rest of the experiment (15), 
the girls were paid by a new method. 
The previous method, in their regular 
department, was a somewhat compli- 
cated system of collective piecework 
payment. Each worker received, above 
a guaranteed hourly wage, a sum based 

on the amount by which the produc- 
tion of the department as a whole 
exceeded the total guaranteed-hourly- 
rate earnings of its members, the de- 
partment being credited with a fixed 
sum for every unit produced (16). 
Under the new method, the collective 
unit became just the five in the ex- 
perimental group (with the sixth pro- 
rated) instead of a department of 100 
or more. Now each girl's earnings were 
based on the productivity of the five 
together above their collective hourly 
wages (which remained constant). Be- 
cause of the reduction in unit size from 
100 to 5, "each girl received an amount 
more nearly in proportion to her in- 
dividual effort" (8, p. 639). 

Rest pauses were introduced in period 
4 and varied in periods 5, 6, and 7. Du- 
ration of work was varied in periods 
8, 9, and 11. Period 10 had the same 
conditions as period 7, which became 
the standard set of rest pauses for the 
duration-of-work variations. Period 13 
also had the same conditions as period 
7 (17). Period 12 had the same condi- 
tions as period 3, with no rest pauses. 
The conditions in period 14 resembled 
those in period 11. Period 15 resembled 
periods 7, 10, and 13. In period 16 the 
operators exchanged positions, and 
they resumed their earlier places in 
period 19. 

In addition, "For part of the time, 
each operator was daily tested to make 
a few relays as fast as she could" (10, 

Table 1. Conditions in the Relay Assembly Test Room experiment. [Data for periods 1 through 13 from Roethlisberger and Dickson (3)1 

Period Times of rest pauses 
number Special feature Dates included Duration 

----------- 
number (weeks) a.m. p.m. 

1 In regular department 4/25/27 to 5/10/27 Approx. 2 None 
2 Introduction to test room 5/10/27 to 6/11/27 5 None 
3 Special group rate 6/13/27 to 8/5/27 8 None 
4 Two 5-min. rests 8/8/27 to 9/10/27 5 10:00 2:00 
5 Two 10-min. rests 9/12/27 to 10/8/27 4 10:00 2:00 
6 Six 5-min. rests 10/10/27 to 11/5/27 4 8:45, 10:00 2:00, 3:15 

11:20 4:30 
7 15-min. morning lunch and 10-min. afternoon rest 11/7/27 to 1/21/28 11 9:30 2:30 
8 Same as 7, but 4:30 stop 1/23/28 to 3/10/28 7 9:30 2:30 
9 Same as 7, but 4:00 stop 3/12/28 to 4/7/28 4 9:30 2:30 

10 Same as 7 4/9/28 to 6/30/28 12 9:30 2:30 
11 Same as 7, but Saturday morning off 7/2/28 to 9/1/28 9 9:30 2:30 
12 Same as 3 (no lunch or rests) 9/3/28 to 11/24/28 12 None 
13 Same as 7, but operators furnish own lunch, com- 

pany furnishes beverage 11/26/28 to 6/29/29 31 9:30 2:30 
14 Same as 7, but Saturday morning off 9 
15 Same as 7 31 
16 Same as 7, but operators changed positions 4 
17 Same as 16, but 4:15 stop and Saturday morn- 

ing off 25 
18 Same as 17, but Friday afternoon off 15 
19 Same as 18, but operators back at previous positions 15 
20 Same as 17 25 
21 Same as 20, but Monday off 3 
22 Same as 17; near end, same as 21 9 
23 (No information) 
24 Apprentices as subjects ? to 6/18/32 
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p. 28). Although no source contains 
any quantitative data on these "racing" 
times, their occurrence shows that the 
operators were otherwise not working 
at maximum speeds. 

Various conditions that remained 
relatively constant during the experi- 
ment differed from those in the regu- 
lar department. Location and supervi- 
sion have been mentioned already. The 
girls received periodic physical exam- 
inations. They met occasionally in the 
office of a plant executive, a unique 
occurrence, to discuss the experiment. 
They were consulted about future ex- 
perimental conditions and were told 
at the outset that the experiment aimed 
to find out whether rest pauses and a 
shorter working day were desirable, as 
well as to probe employees' attitudes 
toward work and company, fatigue ef- 
fects, and afternoon falloffs in produc- 
tion. 

The girls were also told from the 
start not to force their output in any 
way, but rather "to work at a com- 
fortable and natural pace" (3, p. 128). 
They were not urged to try to achieve a 
desired level of performance, called 
the "bogey" (16), as they had been 
in their regular department. Neverthe- 
less, their attention was directed to- 
ward output by the nature of tie ex- 
periment and by a management assur- 
ance to "tell them all we ourselves know 
about the results as we went along" 
(3, p. 32). At one point, the observer- 
supervisor asked the girls why they 
did not try to increase their output by 
10 percent. As Whitehead (10, p. 114) 
remarked, "Both parties to the experi- 
ment had their eyes on output rates." 
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Data Collection 

A special method was developed for 
collecting data on output rate in the 
test room-another difference between 
it and the regular department. Each 
completed relay was dropped down a 
chute next to the operator who assem- 
bled it. When a flap opened, an electri- 
cal pulse went to a device thai punched 
a hole in a paper tape. There were five 
hole locations, one per operator. This 
recording apparatus was situated just 
behind the operators, who worked side 
by side at a long table. In addition, a 
separate counter for each operator ac- 
cumulated the totals of completed re- 
lays. The counters were near the paper 
punch (visible to any operator at any 
time she wished to get up and look at 
them), and readings were taken from 
the counters every half hour (18). At 
the end of each day, a report specified 
the total number of relays each worker 
had completed, type of relay, total time 
for sets of 50, and time breaks. This 
record went to the payroll department, 
but the layout operator also kept it for 
the relay assembly department's file. 

Another record showed parts rejected 
by an operator, as well as defective re- 
lays assembled, inspected, and returned 
to the test room. A daily log sheet de- 
tailed production time, nonproduction 
time, and nonproduction activities. Be- 
sides these records, the observer-super- 
visor kept a running record of daily 
outputs and a history of daily happen- 
ings, remarks made by the operators, 
and observations he made himself. He 
regularly posted the history sheets and 
log sheets (9). There were also medi- 

cal records (including amount of sleep 
the night before) and records of tem- 
perature and humidity. 

No account of this Hawthorne ex- 
periment has stated when and how 
often the operators received informa- 
tion about their output, whether from 
the observer-supervisor, clerk, or lay- 
out operator, or by getting up them- 
selves and looking at the counters or 
half-hourly accumulated totals. Pri- 
mary sources (7-11) made no attempt 
to give a systematic description of this 
aspect of the experiment, an omission 
perhaps more understandable several 
decades ago than it would be today. 
Secondary sources have not raised the 
question. But clues about information 
feedback can be found in some of the 
remarks the subjects made and the ob- 
server-supervisor wrote on his history 
sheets, as reported by Roethlisberger 
and Dickson (3) and Whitehead (10). 
For example, at about 4:30 p.m. on 
19 April 1929, in period 13, Operator 
3 said: "I'm about 15 relays behind 
yesterday." Operator 5 said, "I made 
421 yesterday, and I'm going to make 
better today" (3, p. 74; 19). 

It was reading these comments that 
prompted me to reexamine the Haw- 
thorne studies. Together with the data- 
collection arrangements and assurances 
to the operators that they would get 
as much information as anyone else, 
they seemed to make a good case for 
information feedback, even without 
eyewitness testimony. Fortunately, how- 
ever, it has been possible to obtain 
such testimony from Donald A. Chip- 
man, a longtime observer in the test 
room (20). The half-hourly cumulative 
records of the individual counter totals 
were kept on an adjacent bench and 
were "readily available to anyone in- 
terested in these figures." The opera- 
tors did check the half-hourly output 
records, although not on a regular ba- 
sis. It was his observation that "any 
individual who believed that her out- 
put for a given period was exceptional 
or was below par would check the 
records to verify this belief," although 
"some operators or possibly all of them 
might not check the half-hourly record 
on a given day." Of perhaps even 
greater significance, Chipman stated 
that "the daily output of each operator 
was reported to her at the end of the 
day or the following morning." Also, 
the operators scrutinized whenever they 
wished the running record of daily 
outputs. Probably because test room 
data were available to them at any 
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time, he added, the girls as far as he 
knew did not keep their own records. In 
short, the operators received knowledge 
of results frequently and systematically. 

Results 

Figure 1 shows the total output of 
the group, along with total time 
worked per week. Since this method 
does not compare outputs directly for 
the same duration of working time, a 
better index is hourly output (re- 
sponse) rate for individual operators, 
as in Figs. 2 and 3. 

Figure 2 shows what happened in 
periods 1 through 13. Overall, as Fig. 
3 also shows, the rate for each opera- 
tor increased (although rates for the 
two replaced after period 7 had begun 
to drop again). This overall trend is 

the most telling outcome of the experi- 
ment, leading to the comment, "The 
general upward trend in output inde- 
pendent of any particular change in 
rest pauses or shorter working hours 
was astonishing" (3, p. 86); although 
the method of calculation was not in- 
dicated, it has been stated that the 
average rate for the group rose 30 per- 
cent during the first 13 periods (3). 

The rise was not continuous, how- 
ever. Output rate decreased in period 
10 for all operators, and it decreased 
still further in period 12 for four. 

What about the rates within condi- 
tions? With the notable exception of 
periods 10 and 12, and with less con- 
sistency for the operator who had a 
large number of different relays to as- 
semble each week, the rates tended to 
rise, as Fig. 1 indicates. Although the 
within-period upward trends in output 

rate were accompanied by considerable 
variability between and within work- 
ers (as well as similarities within three 
pairs), they are reasonably apparent 
and must be regarded as a significant 
phenomenon. 

What about differences between con- 
ditions? Although moving to the spe- 
cial room was followed by slightly 
lower rates for four operators, rates 
began to climb when the method of 
payment changed (period 3). How- 
ever, the payment condition of periods 
1 and 2 was not repeated to see if the 
earlier rates reoccurred, as should have 
been done to be certain that a change in 
conditions instead of some extraneous 
variable caused the change in rate (21). 

Output rates were higher when rest 
pauses were introduced and hours of 
work shortened, and the investigators 
did reinstate previous conditions for 
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comparison purposes. Because the rates 
did not revert to those under earlier, 
comparable conditions, many persons 
have concluded either that rest pauses 
and shorter work hours had no effect 
or that it was impossible to demon- 
strate one. For example, Whitehead 
(10) called attention to the inconstancy 
of the output rates and asserted that, 
for the most part, change in rate failed 
to correspond with changes in experi- 
mental conditions. It seems apparent 
that the progressive and general in- 
crease in rates intervening between 
comparable periods tended to obscure 
the reversions that did occur. Presum- 
ably, the same process that produced 
the progressive increase had irreversi- 
ble effects that hindered reversions to 
earlier rates. 

Nevertheless, as has been pointed 
out (3, 8), the output rate did drop 
substantially in period 12, when rest 
pauses were eliminated. This suggests 
that the rest pauses had indeed had 
some responsibility for raising the rate 
earlier. Landsberger (22) asserted that, 
although the rate did not fall as low as 
that in period 3, it declined exactly as 
one would expect it to on the basis of 
fatigue or monotony. In another view, 
the data certainly failed to demonstrate 
that rest pauses did not increase pro- 
ductivity (23, p. 193). In any case, 
the outcome must have convinced the 
Western Electric Company manage- 
ment. It initiated rest pauses in some 
of the Hawthorne departments early in 
1930. 

In addition, the sharp decrease in 
output rate in period 10, when the girls 
went back to longer hours (standard 
quitting time), suggests that the shorter 
hours also had had an effect on the 
rate. But, here again, the rates did not 
revert to those in the earlier compari- 
son period, period 7. This comparison 
was further weakened by the changes 
in two operator positions. 

Although data for the later periods 
in the experiment and for other factors 
could also be reviewed (24), I have 
shown enough to summarize the main 
results. The investigators got more evi- 
dence than has generally been realized 
about the effects of the two indepen- 
dent variables they manipulated, but 
their principal discovery was unex- 
pected. The overall increase in produc- 
tion rates yielded the Hawthorne effect. 
Some uncontrolled, extraneous variable 
was at work. The other three docu- 
mented Hawthorne studies help in the 
search for it. 
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Second Relay Assembly 

Group Experiment 

The experiment called the Second 
Relay Assembly Group, described by 
Roethlisberger and Dickson (3) but 
otherwise seldom mentioned (25), ran 
from the end of August 1928, to 
sometime in March 1929. It investi- 
gated the effects of the new piecework 
payment method adopted for the Relay 
Assembly Test Room experiment. No 
other variables were introduced. 

Data on five experienced operators 
were first obtained at the operators' 
regular work stations during 1 to 5 
weeks while they were being paid ac- 
cording to the prevailing department- 
wide method. Subsequently, they 
worked together for 9 weeks at a 
common bench, but not in a separate 
test room, under the small-group pay- 
ment method. Finally, they went back 
to their previous method of payment, 
and data were collected on four of 
them for 6 to 7 weeks. The production 
rate of each operator rose with the 
shift to the new method of payment 
(about 12 percent on the average), re- 
mained steady during it, then dropped 
again with the shift back to the old 
method. 

Unlike those in the Relay Assembly 
Test Room experiment, the rates in the 
Second Relay Assembly Group did not 
rise during the 8 weeks when the five- 
person unit for piecework payment was 
in effect. Apparently these operators, 
who remained in their department, did 
not have access to information about 
their rates as did the girls in the other 
experiment. Their work station lacked 
the counters and other devices for tal- 
lying assembled relays (26). In this 
experiment, in which immediate and 
average rates exceeded those prevail- 
ing before the new method of payment 
took effect, the investigators reinstated 
the earlier payment condition and the 
rates dropped. This finding "tended to 
substantiate the hypothesis that the 
formation of a small group for the 
purpose of determining piecework 
earnings was an important factor in 
the Relay Assembly Test Room per- 
formance" (3, p. 133). 

Mica Splitting Test Room Experiment 

According to Roethlisberger and 
Dickson (3) and Mayo (9), in the 
Mica Splitting Test Room experiment 
(22 October 1928 to 13 September 

1930) five experienced female opera- 
tors split, gauged, and trimmed mica 
that was to be used for insulation. This 
work demanded much skill and had 
taken these and other operators 2 to 
3 years to learn. It required close atten- 
tion and precise manual movements. 
It also paid well. Each operator was 
paid according to the number of items 
she produced. This payment method 
prevailed both before and throughout 
the experiment. 

The planned independent variable, 
two 10-minute rest pauses (at 9:30 
a.m. and 2:30 p.m.), was introduced 
at the start of period 3. There were 
five periods, the first at the operators' 
regular work stations in their depart- 
ment, the remainder in a special room. 
The environment there was very sim- 
ilar to that of the Relay Assembly Test 
Room, except that the output had to 
be counted by hand. The move to the 
special room was followed by some 
reduction in production rate for four 
operators, but after rest pauses were 
introduced all five operators worked 
faster. During period 3, four girls in- 
creased their rates progressively, al- 
though with considerable variability, 
while one did so at first and then 
leveled off; the progressive increases 
(except for one operator) extended 
into the fourth period, when external 
developments (27) were accompanied 
by declines of varying extent. 

Roethlisberger and Dickson (3) con- 
cluded that the average rate before the 
declines was about 15 percent higher 
than the starting rate (presumably the 
period 2 baseline). Since there had 
been no change in the payment 
method, this increase might be attrib- 
uted to changes in working conditions 
and supervision similar to the changes 
characterizing the Relay Assembly Test 
Room experiment. (It was suggested 
that the mica workers were initially 
closer to their maximum rate than 
they would have been had they been 
working on a department piecework 
basis and that they had fewer re- 
serves of skill and energy to call 
on.) If this attribution were valid, 
the similar changes in working condi- 
tions and supervision could account 
for a 15 percent rise in productivity in 
the Relay Assembly Test Room. Since 
Roethlisberger and Dickson estimated 
the total increase in productivity (dur- 
ing the first 13 periods) as 30 percent, 
they deduced-with some misgivings- 
that the other 15 percent increase was 
due to the shift to the small-group 
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method of piecework payment. In this 
sense, then, the results of the Mica 
Splitting Test Room study, like those 
of the Second Relay Assembly Test 
Group experiment, indicated that the 
new payment method was responsible 
for much of the general rise in rate 
that produced the Hawthorne effect. 
On the other hand, the increase in the 
mica splittters' output occurred after 
rest pauses were introduced and might 
be attributed to this variable. 

Bank Wiring Observation 

Room Study 

The last study, systematic observa- 
tion of a group of 14 male operators 
in the Bank Wiring Observation Room 
from 26 June 1931 to 28 May 1932 
(3), incorporated no independent vari- 
ables. Three soldermen, two inspectors, 
and nine wiremen (who could set the 
pace) worked on terminal banks for 
telephone exchanges in a special room. 
An early example of (self-initiated) 
job enrichment, the wiremen and sol- 
dermen frequently traded jobs-con- 
trary to the rules. The men were 
required to observe departmental reg- 
ulations, and they reported to their 
regular supervisors. An observer in the 
room and an interviewer obtained data. 
The output records were those regu- 
larly compiled in the operators' de- 
partment, as well as the observer's 
independent record (26). 

The operators continued to be paid 
by the department-wide piecework 
method. As Homans commented, this 
method, although complicated, seemed 
like a logical way to maximize pro- 
ductivity (8, p. 644): 

An individual's earnings would be af- 
fected 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 in- 
crease its earnings was by increasing its 
total output. It is obvious also that the 
experts who designed the system made 
certain assumptions about the behavior 
of human beings, or at least the behavior 
of workers in a large American factory. 
They assumed that every employee would 
pursue his economic interest by trying to 
increase not only his own output, but the 
output of every other person in the group. 
The group as a whole would act to pre- 
vent slacking by its members. 

Regardless of what the management 
thought this incentive system should 
have accomplished, in this study it re- 
sulted in a steady production rate. 
Each operator carefully restricted his 
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output to keep it relatively constant 
throughout. Apparently with the full 
intention of doing no more, the group 
wired a steady two equipments per 
day. They regarded this as a proper 
day's work, although it was less than 
the amount called for by the bogey. 
By working harder in the morning, 
they could ration their efforts in the 
afternoon. The faster workers slacked 
off more than the slower. 

If one of the operators threatened 
the stability of this scheme by working 
too fast, the others brought him into 
line through group disapproval. They 
sarcastically called him "slave" or 
"speed king" or used an invective. The 
standard practice of hitting him sharply 
on the upper arm was called "binging." 
The "rate buster" was not supposed to 
strike back, nor did he. Group disap- 
proval also kept "chiselers" from work- 
ing too slowly and "squealers" from 
saying anything that would interfere 
with the group's operations. 

Why did the operators act this way? 
According to Homans (8), they 
thought that, if an excessive amount 
of work were turned out, the manage- 
ment would lower the piecework rate 
and the employees would therefore be 
in the position of doing more work 
for approximately the same pay. 
Roethlisberger and Dickson (3) said 
the operators believed the piecework 
rate might be raised or lowered, the 
bogey might be raised, someone might 
be laid off, hours might be reduced, or 
supervisors might reprimand slower- 
working people. In any case, the pay- 
ment method did not lead to higher 
output through individual ambition and 
pressure by faster workers on slower 
ones. Indeed, what happened in the 
Bank Wiring Observation Room was 
characteristic of all of the employees 
paid by this method, as brought out 
in a Hawthorne-wide interviewing pro- 
gram instituted in 1931. 

In contrast, the Relay Assembly 
Test Room operators not only were re- 
warded more directly, but were freed 
of the self-restraint that marked the 
Bank Wiring Observation Room. Be- 
cause the unit for calculating piece- 
work reimbursement was reduced from 
100 or more to 5, the advantage of 
an individual increase in output rate 
was greater, and patently so. Because 
they felt assured that the work-pay- 
ment relationships would not be 
changed later to their disadvantage if 
they worked faster, the relay assem- 
blers had no reason to resist an upward 

trend in output or to pressure each 
other to prevent it (28). In short, the 
Bank Wiring Observation Room study 
showed what could prevent a rise in 
response rates. Since this hindrance 
was not present to impede the Relay 
Assembly Test Room operators, their 
rates could rise if other factors were 
favorable. The absence of the restraint 
may have been a necessary condition 
for the rates to go up, but it seems 
questionable that it was in itself a suf- 
ficient cause-although it has been sug- 
gested as such (26). 

Still another contrast between the 
two groups deserves mention. It was 
relatively easy for the Bank Wiring 
Observation Room operators to adjust 
their response rates in order to produce 
only two units each day. They could 
observe their own performance and 
slow down their work on the second 
unit in the afternoon if necessary. They 
needed no records to tell them how 
many units they were completing per 
day. Each Relay Assembly Test Room 
operator, on the other hand, was pro- 
ducing dozens of similar or identical 
units per hour. Although she could 
judge output rate in an approximate 
fashion by self-observation, she still 
needed the half-hourly records from 
time to time as information feedback, 
and she needed the daily records to 
know her total output so she could 
compare it with other days. 

Disposal of Myths 

What light is shed by this review 
of the four documented Hawthorne 
studies? 

In the principal experiment-the 
Relay Assembly Test Room (consisting 
of 24 periods, not 13, as generally 
described)-the overall response rate 
of the operators rose to an asymptotic 
level toward the end. However, it is 
erroneous to presume that the rate al- 
ways rose when a condition changed, 
a presumption giving rise to the myth 
that any change resulted in faster 
work. On at least two occasions when 
the experimental conditions were 
changed, the rates declined. It is also 
erroneous to presume that the rate in- 
creased only if conditions changed. It 
tended to rise within conditions, an 
increase then reflected in differences in 
average rates between successive con- 
ditions. Finally, the overall increase 
failed to characterize all the groups 
studied at Hawthorne. In three studies, 

927 



output rate either failed to rise or 
dropped again later in the study. 

The overall increase in output rate 
in the principal experiment made it 
difficult to demonstrate associations 
between changes in independent vari- 
ables and changes in the dependent 
variable. However, there is some evi- 
dence, although not as much as would 
be desirable, that introducing rest 
pauses did raise the output rate. There 
is even some evidence, still weaker, 
that shorter working hours similarly 
influenced the rate. It is injudicious to 
state flatly that none of the indepen- 
dent variables had any demonstrable 
effect, although this has been widely 
assumed. 

Using a time series design for the 
Relay Assembly Test Room experi- 
ment, the investigators properly rein- 
troduced earlier states of the planned 
independent variables. The evidence 
they got was weak because differences 
were confounded by the overall in- 
crease in response rate. Rates of output 
dropped when there were no rest 
pauses, or when hours of work were 
longer, but they did not drop to earlier 
levels. Presumably they failed to do so 
because an irreversible change had oc- 
curred: the operators had acquired 
increased skill in assembling relays. In 
time series designs, it is advisable to 
make sure that a response rate is 
steady before changing experimental 
conditions; such designs are often 
called steady state designs (and are 
inappropriate in studying a process of 
change itself, such as acquisition of a 
skill). Experimenters must either wait 
until the rate levels off, or they must 
find and remove whatever is causing 
the rate to rise. The Hawthorne in- 
vestigators were more remiss, tech- 
nically, in doing neither than in using 
a time series design in the first place. 

In the principal experiment, two- 
fifths of the subjects were changed at 
a critical point, thus making it impos- 
sible to compare averages for all five 
subjects between earlier and later ex- 
perimental periods. The replacements 
started at much higher rates than those 
they replaced. Differences between in- 
dividuals were noteworthy. 

The complex relay assembling task 
permitted a considerable increase in 
production rate by speeding up manip- 
ulation movements; presumably the 
operators could also develop and vary 
procedures-changing either the as- 
sembling operations or nonproductive 
activities (29). The operators could 
adjust their own rates at will and did 
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so for various reasons (30). The rela- 
tively low starting rate made it possible 
for the rate to rise by a considerable 
amount before it reached an apparent 
maximum (presumably caused by the 
counteraction of effort), where it 
fluctuated for more than 17 months. 
Although the increase in productivity 
has sometimes been viewed as dra- 
matic, substantial increases in output 
rate have been found in other investi- 
gations (31). 

Within-group influences were evident 
among the relay assemblers, and these 
could have affected the individual rates. 
Similar patterns of rate changes within 
three pairs suggested some dyadic pro- 
cess, such as imitation. Mutual support 
or pressure was evident when one 
worker would compensate for the low 
rate or absence of another or admon- 
ish another to work faster (30). 
Within-group pressure to restrict pro- 
ductivity did not characterize this ex- 
periment as it did the Bank Wiring 
Observation Room study. The leader- 
ship effectiveness of one of the replace- 
ment girls was notable. 

With a few exceptions (3, 9, 23, 32, 
33), the new method of paying the 
girls in the principal experiment has 
received little emphasis, possibly be- 
cause the production rate continued to 
rise while the new wage incentive re- 
mained. Further, experimental cer- 
tainty was denied this variable because 
the investigators did not reinstate the 
previous payment method to see if the 
rate would revert to its earlier level. 
They did so in the fifth experiment- 
and the rate dropped; but only Roeth- 
lisberger and Dickson (3) have given 
this much heed. These authors also 
drew on the sixth experiment (mica 
splitters) in discussing the impact of 
the new payment method, although 
they declared that "there was abso- 
lutely no evidence in favor of the 
hypothesis that the continuous increase 
in output in the Relay Assembly Test 
Room during the first two years could 
be attributed to the wage incentive 
alone [italics added]" (3, p. 160). By 
approximating an individual piecework 
system, the small-group method of 
compensation met the widely held as- 
sumption that an individual will work 
faster if he or she gets more money 
for doing so. The available evidence 
about such incentive plans has been 
assembled (23, 34), and, although 
more research is felt to be needed (35) 
and data may be inconclusive (36) 
[if only because the installation of such 
plans has often been confounded with 

other changes (23)], March and Simon 
(37) have asserted the efficacy of indi- 
vidual piecework methods, and Whyte 
(38) has published persuasive case 
studies. In one pertinent investigation, 
productivity appeared to increase as 
the groups paid on a group piecework 
basis got smaller (39). 

While this new look at Hawthorne 
has tried to rescue the reward factor 
from neglect, it has brought a new 
factor to light-information feedback. 
The workers in the Relay Assembly 
Test Room received knowledge of re- 
sults. Subsequent performance was ad- 
justed as a result of information re- 
ceived about prior performance. When 
the Hawthorne research was conducted, 
the importance of information feed- 
back in changing perceptual-motor 
behavior was not as widely recognized 
as it is today, and it is hardly surpris- 
ing that the investigators failed to take 
it into account. More recent research 
on the positive effects of knowledge 
of results in acquiring skills has been 
well documented (40). Although early 
work concentrated on an individual's 
positioning movements, with feedback 
about accuracy, productivity has not 
been neglected. For example, in an 
experiment by Gibbs and Brown (41), 
subjects copied pages from documents. 
During equivalent periods of time, 
their output was greater when they 
could see a counter showing how many 
pages they had copied than when they 
could not, if the subject had first per- 
formed his task without the counter 
(42). Although research on informa- 
tion feedback has been done in the 
laboratory rather than industry, such 
feedback has been incorporated into 
technical training programs in industry 
and the military. 

Theories of Consequences 

Both piecework wages and informa- 
tion feedback are consequences of per- 
formance. Much research in recent 
years has shown that organisms, both 
human and infrahuman, acquire, 
maintain, and lose behavior because 
of its consequences. What happens to 
the organism after a particular re- 
sponse determines the likelihood of 
the response's reoccurrence. With hu- 
man beings, rats, and pigeons, the 
coupling of consequence with response 
in order to influence that likelihood is 
called reinforcement, and the syste- 
matic application of contingent rein- 
forcement is called operant condition- 
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ing. Many investigators, however, wish 
to take into account the fact that 
human performers can verbalize, or 
"cognize," about the response-conse- 
quence contingency. Hence, some pre- 
fer to emphasize man's use of "infor- 
mation," or his "goal-setting," or the 
"incentive" he derives for a future 
response from the consequence of a 
prior one, or his "expectancy" that a 
particular response will have a partic- 
ular consequence. 

According to E. A. Locke (40), 
information feedback has both cueing 
and motivational effects. However, its 
motivational effect, at least on speed 
of responding, is a goal-setting one. 
The subject establishes a goal for him- 
self as a result of observing his own 
accomplishment, perhaps in combina- 
-tion with situational indicators. He sets 
some higher level of response speed or 
output rate as an objective (43). 
(Another way to get the same effect 
is for the experimenter to tell the 
subject what rate he should reach.) 
According to this interpretation, both 
the entire manner in which the Relay 
Assembly Test Room experiment was 
organized and the expressions of com- 
pany managers and the observer- 
supervisor would have made it clear 
to the subjects that they should try to 
increase their output rates. But even 
if the other demand characteristics of 
the experiment had not implied in- 
structions to work faster, the frequent 
feedback of information about output 
rates would have done so. The girls 
kept setting higher goals of productivity 
because of knowledge of results. Their 
own remarks tell us they were setting 
goals (19). 

By contrast, instrumentality theory 
(36, 37, 44), which has much in com- 
mon with an incentive approach, em- 
phasizes the contingency relationship 
between performance and wages in 
terms of the "valence" that wages have, 
the worker's "perceptions" of that re- 
lationship, and his "intentions." (These 
constructs, of course, require further 
definition.) Unlike goal-setting, with its 
stress on information feedback, instru- 
mentality theory emphasizes financial 
reward, giving little or no heed to 
knowledge of results. In treating cur- 
rent "expectancy" as a "cognition," it 
has tended to neglect the effects of 
previous performance .on subsequent 
performance, although at least one 
model "utilizes past learning experi- 
ences as a factor in determining ex- 
pectancies about the future" with a 
reward-feedback loop (33, p. 39). 
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Presumably at Hawthorne the addi- 
tional money the relay assemblers 
knew they would receive and had re- 
ceived for more output per unit time 
had additional "valence" that led to 
increased "effort." 

Operant Conditioning 

Operant conditioning has been ex- 
tended through "behavior modification" 
techniques into applied situations, but 
these have not included worker per- 
formance in industry, although such 
an extension has been suggested (45) 
and at least one experiment has com- 
pared operant conditioning with in- 
strumentality theory (46). In placing 
its explanatory emphasis entirely on 
the effects of past reinforcement, 
operant conditioning disregards what 
may be going on inside the heads of 
organisms in a situation again contain- 
ing a particular response-consequence 
contingency. Behavior is a function of 
past reinforcement. The Hawthorne 
operators assembled relays because they 
had been paid for doing so, and pay- 
ment had functioned as what B. F. 
Skinner has called a generalized type 
of secondary (conditioned) reinforce- 
ment (47), making subsequent relay- 
assembling behavior more likely. Fur- 
ther, since more money followed faster 
assembling rates, the rate of responding 
was differentially reinforced to become 
progressively higher. Since higher rates 
got more reinforcement than lower 
rates, higher rates became more fre- 
quent (48). The operators' behavior 
was "shaped"-they differentiated their 
response rates upward (49). 

But another aspect of operant con- 
ditioning is stimulus control. Discrimi- 
native stimuli associated with previous 
reinforced responses control the selec- 
tion of subsequent responses and their 
characteristics. This is a major mecha- 
nism whereby past behavior determines 
present behavior. The discriminative 
function of a stimulus is informational. 
In the task of relay assembling, dis- 
criminative stimuli would signal which 
rate of responding would receive 
greater reinforcement (money). Al- 
though the operators undoubtedly 
could use such stored cues as the visual 
and kinesthetic feedback from their 
own prior operations-that is, from 
their earlier response rates-these were 
not enough in this kind of task. Ac- 
cordingly, the operators checked the 
half-hourly recordings from the coun- 
ters when they felt uncertain about 

their rates, and they were guided by 
the daily reports. The information 
feedback they got from these sources 
functioned as additional and essential 
discriminative stimuli for the rate of 
the behavior to be emitted (50). Pre- 
sumably, the information feedback also 
functioned as conditioned reinforce- 
ment to make the higher response rates 
thus reinforced more likely in the 
future. 

The operant conditioning interpreta- 
tion of the response-consequence con- 
tingency (i) does not rely on mental- 
istic constructs that have to be elabo- 
rately defined-if they can be-in a 
cognitive approach involving expect- 
ancy, intention, and so forth (51); (ii) 
ties the Hawthorne research into a 
large and growing body of applied re- 
search in behavior modification; and 
(iii) couples the reward system (small- 
group piecework pay) and the informa- 
tion system (feedback from the record- 
ing of performance data) nicely to- 
gether to explain why the output rate 
in the principal Hawthorne experiment 
kept going up. 

Other Rationales 

One of the extraneous variables put 
forth to explain the rising output rate 
has variously been called morale (2) and 
attitude (52-54). Many people believe 
that the happier a worker is in his job, 
the harder he will work. But "the avail- 
able research suggests that there is 
very little relationship between job 
satisfaction and job performance" (55, 
p. 142), because "the conditions which 
determine a person's level of job satis- 
faction and his level of job perform- 
ance are not identical" (36, p. 187; 
56). Reviews of research support these 
conclusions (57), and in general "there 
is a growing awareness among investi- 
gators that attitudes tend to be unre- 
lated to overt behaviors" (58, p. 528). 

Mayo implied that the relay assem- 
blers worked faster and faster because 
they found themselves in a "new in- 
dustrial milieu, a milieu in which their 
own self-determination and their social 
well-being ranked first and the work 
was incidental" (9, p. 73). But what 
is "milieu"' is global concept of this 
nature must be defined operationally 
in order to be useful either in manipu- 
lating experimental variables or in ar- 
ranging an industrial situation. It is 
necessary to specify the behaviors and 
attributes of the work setting which 
generate a particular set of global per- 
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ceptions that then are called "climate" 
(59). Further, it remains to be demon- 
strated empirically that these affect 
production rates of workers on the job. 
"Milieu" may indeed influence their 
attitudes, and it may also affect job 
turnover and absenteeism (60), which 
have been shown to be associated with 
low job satisfaction, and low satisfaction 
is related to various aspects of the job 
(36). But one must be careful to dis- 
tinguish between job attendance and 
job productivity (37); they have differ- 
ent determinants. 

Landsberger (22) and Homans (8) 
stressed the girls' reaction to the new 
kind of supervision in the experiment 
room. Not only were they no longer 
under a foreman's stern control, but 
they could converse at work, they con- 
ferred with the superintendent, their 
views were solicited about the experi- 
ment, and they exercised some veto 
power. From surveys of the research 
literature (36, 61, 62), it is apparent 
that industrial supervision varies in 
leadership style (democratic versus 
autocratic), degree of autonomy, ex- 
tent of "consideration," participation 
in decision-making, type of "initating 
structure," and origin of pace-setting. 
However, it seems difficult to draw 
general conclusions because of conflict- 
ing results, reliance on correlational 
techniques, and interactions with other 
variables such as nature of the work 
task and criterion of performance 
(63). If level of productivity has dif- 
fered according to different methods 
of supervision, no almost continuous, 
long-term increase like that at Haw- 
thorne has been reported. The change 
in supervision of the relay assemblers 
may well have been important, but 
only as a necessary condition, not as 
a sufficient cause (64). 

Small groups characteristically evolve 
within-group processes of social influ- 
ence through leadership, imitation, en- 
couragement, admonition, social rein- 
forcement, and cooperation. The Relay 
Assembly Test Room was no excep- 
tion. It has been proposed that the rise 
in output was due to team work (53), 
cohesiveness (13), informal organiza- 
tion (8, 54), interpersonal relations 
(23), and social unity (9). But as has 
been pointed out before (36, p. 231), 
these factors also existed in the Bank 
Wiring Observation Room, where the 
workers kept their production constant 
at its previous level. Such factors could 
hardly be the exclusive causes of both 
positive and negative effects, although 
they may well have contributed to the 
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extent of these effects (65). Clearly, 
mutual social influences against in- 
creasing the production rate had to be 
abandoned in the Relay Assembly Test 
Room for the progressive rate increases 
to occur, and they were replaced by 
mutual social influences that supported 
the rate increase; but the continuing 
increase cannot be attributed primarily 
to these influences. 

Finally, it has also been suggested 
that the relay assemblers kept increas- 
ing their production rate simply be- 
cause they knew they were in an ex- 
periment (2, 8, 13, 66). But just what 
is such awareness and how can it bring 
about such a profound effect? Although 
experimental settings may indeed pro- 
duce results different from those in the 
real world, the important thing is to 
determine specific features so experi- 
menters can exclude or minimize them. 
One such feature might be obtrusive 
measurement; another, payoffs for per- 
formance. If these should occur to- 
gether to reinforce the experimental 
subjects and thereby alter their per- 
formance, as happened in the Relay 
Assembly Test Room, then the experi- 
mental arrangements might indeed con- 
found the independent variables. This 
is precisely the lesson of Hawthorne 
for research design: Don't let subjects 
see the data or reward them according 
to their performance. But such pre- 
cautions are not the same as keeping 
subjects "unaware" that they are in an 
experiment. 

In many of these published specu- 
lations on Hawthorne, several con- 
founding variables have been proposed 
jointly, with no attempt to allocate 
relative importance. The speculations 
have not cited experimental research 
demonstrating a proposed variable's 
effects on performance, especially on 
response rate. Hypothesizers have not 
felt obliged to explain how their fa- 
vored variables could account for in- 
creases within experimental conditions, 
which they failed to interpret as the 
acquisition of skill. If they had inter- 
preted them as such, they would have 
looked for reinforcements and dis- 
criminative stimuli-or at least for in- 
formation feedback. 

Conclusion 

The Hawthorne effect in experi- 
mental research is the unwanted effect 
of the experimental operations them- 
selves. Following the Hawthorne stud- 
ies, various explanations have been 

proposed to account for rising rates 
of production. Although in the Relay 
Assembly Test Room experiment the 
experimental operations may have pro- 
duced other extraneous variables, a re- 
examination based on new and ne- 
glected evidence has yielded a new 
interpretation. The new variable, made 
more plausible because research in 
other contexts has shown it to have 
similar effects, is a combination of in- 
formation feedback and financial re- 
ward. It is an example of the control 
of behavior by its consequences. Al- 
though several approaches may be 
taken to explain the effects of response- 
consequence contingencies, I have 
favored operant conditioning because 
it seems to account for progressive 
increases in response rate-the Haw- 
thorne phenomenon. Generalizing from 
the particular situation at Hawthorne, 
I would define the Hawthorne effect 
as the confounding that occurs if ex- 
perimenters fail to realize how the con- 
sequences of subjects' performance 
affect what subjects do. But the Haw- 
thorne effect need not be viewed solely 
as a problem in conducting experi- 
ments. The phenomenon that created 
it should be studied in its own right, 
as Sommer (67) suggested with a dif- 
ferent phenomenon in mind. The study 
of response-consequence contingencies 
might well be extended to the exami- 
nation of motivation in industrial 
workers. 
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NEWS AND COMMENT 

U.S.-U.S.S.R. Exchange: Americans 
Split on Schizophrenia Program 
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U.S.-U.S.S.R. Exchange: Americans 
Split on Schizophrenia Program 

The 20-month-old agreement be- 
tween the United States and the Soviet 
Union to perform joint research on 
schizophrenia may be endangered be- 
cause of growing doubts on the Ameri- 
can side about the Soviet Union's 
motives in the agreement. Central to 
the doubts of the American psychia- 
trists involved with the exchange is 
their conviction that some Soviet 
psychiatrists deliberately misdiagnose 
political dissidents as mentally ill and 
confine them on orders from higher 
authorities seeking to quell the dissident 
movement in Russia. 

Unlike the U.S.-U.S.S.R. accords 
establishing joint research efforts in 
cancer, environmental health, and heart 
disease, which have proceeded in a 
more or less straightforward fashion 
since they were signed during the rosy 
Moscow summit meeting in May 1972, 
the schizophrenia research agreement 
is still in the exploratory stage. Work 
protocols, which are detailed research 
plans, have been signed in the other 
fields-but none for schizophrenia has 
been signed by the Soviets. About a 
dozen U.S. researchers have visited the 
Soviet Union under the agreement, but 
no Russian researcher has come here. 

Several factors are contributing to 
the psychiatrists' unease about the 
Soviet motives. The purpose of the 
agreements was to facilitate communi- 
cations between the two sides. Instead, 
some of the Americans' proposals have 
generated only minimal replies, and 
some of their letters have seemed to 
disappear into Russia, drawing as much 
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response as if they had been sent into 
outer space. The American psychiatrists 
who have been to Russia express great 
admiration and respect for the younger 
psychiatric researchers they have met; 
but the leaders of Soviet psychiatry, 
whom the recently exiled novelist 
Alexander Solzhenitsyn and others 
have accused of acting as organs of 
coercion against dissenters, are viewed 
as suspect. There is also some evidence 
that the Soviet authorities use the 
mental health exchanges for propa- 
ganda purposes to whitewash their 
psychiatric system. Finally, the Ameri- 
cans debate how much they have to 
learn, scientifically, about schizophrenia 
from the Russians, after all. Interviews 
with most of the government and aca- 
demic psychiatrists who have been to 
Russia under the agreement, in dis- 
cussing these doubts, indicated that 
they have sometimes considered pulling 
out. 

Today's Soviet mental health system 
is cited as a model of efficient national 
health care delivery. Nonetheless, 
charges that Russian psychiatry is 
abused for political purposes-made un- 
der the czars-persist. The best known 
recent case was in 1970, when the 
prominent gerontologist Zhores A. 
Medvedev was forcibly taken from his 
home, committed to a mental hospital, 
called a schizophrenic, and then diag- 
nosed by a panel of psychiatrists (in- 
cluding some who are leaders in today's 
exchange with the United States) as a 
psychopath. According to a book he 
subsequently wrote about the experi- 
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recent case was in 1970, when the 
prominent gerontologist Zhores A. 
Medvedev was forcibly taken from his 
home, committed to a mental hospital, 
called a schizophrenic, and then diag- 
nosed by a panel of psychiatrists (in- 
cluding some who are leaders in today's 
exchange with the United States) as a 
psychopath. According to a book he 
subsequently wrote about the experi- 

ence, only a worldwide protest cam- 
paign conducted by Zhores' twin 
brother, Roy Medvedev, succeeded in 
winning Zhores' release 3 weeks later.* 
Both before the Medvedev case and 
since then, charges with considerable 
documentation have been made that 
this practice persists. 

One American psychiatrist who was 
associated with the exchange program 
while in Russia says, "I did not see 
such cases. . .. I think they exist. I'm 
sure they do. It's a case of where their 
system of classifying people [as men- 
tally ill] fits hand in glove with their 
political needs." Another psychiatrist 
echoed, "I don't think any of us doubt 
that it's going on." 

Negotiating the schizophrenia agree- 
ment for the United States is Bertram 
S. Brown, director of the National In- 
stitute of Mental Health (NIMH). 
Brown says he has privately discussed 
the charges of abuse of Soviet psychi- 
atry with the Russians "in every set- 
ting" he has been in. "I received as- 
surances it wasn't so and remained 
skeptical." Nonetheless, he explained, 
for the time being the Americans will 
pursue their part in the agreement. 
"Even if it turned out that we had 
little to learn and ended up contribut- 
ing more than we were getting, the end 
product would be better. The critical 
mass of work done on these problems 
would have been increased." But 
Brown, like the psychiatric researchers 
under him at NIMH who have been to 
Russia, cites scenarios under which 
they would withdraw. "If, when they 
do send people over here, the Russians 
only send second-rate researchers, or 
people who are politically safe, that 
would be a reason to withdraw." 

The idea for a mental health re- 
search exchange was piggybacked onto 
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* Z. Medvedev and R. Medvedev, A Question 
of Madness: Repression by Psychiatry in the Soviet 
Union. Copyright 1971. First published by Macmil- 
lan, London Ltd., in Great Britain and Alfred A. 
Knopf, Inc., in the United States. (Random House, 
Vintage Books, New York, 1973). 
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