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 CRITICISM OF HAWTHORNE STUDIES 403

 investigation altogether. A physicist echoed
 his biochemist colleague:

 It's hard to find the time to work alone.
 Usually I'm pleased to get the problem
 solved, especially if it's the kind of problem
 you can get a research associate to do some
 work on.

 These observations suggest that individual
 work might decrease after the prize and that
 collaboration might be substituted in its
 place as a means of coping with diminishing
 time for work. Using the percent of single-
 authored papers to gauge the extent of indi-
 vidual work, we find that, for the laureates
 as a whole, it remains much the same (38
 vs. 40 percent). Increases are confined to
 men who received the prize after they were
 fifty and are not significantly greater than

 would be expected simply as a result of
 aging.

 In summary, the Nobel prize-with its
 psychological and social consequences for

 the men who receive it-is associated with
 a variety of changes in work patterns. In
 the period directly after the prize, the pro-
 ductivity of laureates declines more than the
 productivity of rank-and-file scientists of
 the same age, but the social demands of the
 prize are more disruptive for the laureates

 who experienced comparatively large incre-
 ments in standing than for those who were
 already members of the scientific elite.

 Changes in collaborative relationships also
 follow the award; prize-winning collabora-
 tions terminate sooner, on the average, when

 only one co-worker has been given the award
 than when the award is shared by several
 men. Laureates find new collaborators-as
 a group, they are not more apt to turn to
 individual work after the prize. These
 changes, neither anticipated nor intended by
 the Nobel Foundation, testify to the multi-
 plicity of consequences of the most presti-
 gious of all awards in science.

 THE HAWTHORNE STUDIES: A RADICAL CRITICISM

 ALEX CAREY

 University of New South Wales

 A detailed comparison between the Hawthorne conclusions and the Hawthorne evidence
 shows these conclusions to be almost wholly-unsupported. The evidence reported by the
 Hawthorne investigators is found to be consistent with the view that material, and especially
 financial, reward is the principal influence on work morale and behavior. Questions are
 raised about how it was possible for studies so nearly devoid of scientific merit, and conclu-
 sions so little supported by evidence, to gain so influential and respected a place within
 scientific disciplines and to hold this place for so long.

 THERE can be few scientific disciplines
 or fields of research in which a single
 set of studies or a single researcher and

 writer has exercised so great an influence as
 was exercised for a quarter of a century by
 Mayo and the Hawthorne studies. Although
 this influence has declined in the last ten
 years as a result of the widespread failure
 of later studies to reveal any reliable rela-
 tion between the social satisfactions of indus-
 trial workers and their work performance,
 reputable textbooks still refer almost rever-
 entially to the Hawthorne studies as a classic
 in the history of social science in industry.

 One might have expected therefore that
 the Hawthorne studies would have been
 subjected to the most searching and skep-
 tical scrutiny; that before the remarkable
 claims of these studies, especially about the
 relative unimportance of financial rewards
 compared with purely social rewards, be-
 came so widely influential, the quality of the
 evidence produced and the validity of the
 inferences from it would have been meticu-
 lously examined and assessed. There have
 been broad criticisms of Mayo's approach
 and assumptions, many of them cogent.
 They include charges of pro-management
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 bias, clinical bias, and scientific naivete.1
 But no one has applied systematically and
 in detail the method of critical doubt to the
 claim that there is scientific worth in the
 original reports of the Hawthorne investi-
 gators.

 BACKGROUND

 The Hawthorne studies comprise a long
 series of investigations into- the importance
 for work behavior and attitudes of a variety
 of physical, economic, and social variables.
 The principal investigations were carried
 out between 1927 and 1932, thereafter eco-
 nomic depression caused their suspension.
 The component studies may be distinguished
 as five stages:

 Stage I: The Relay Assembly Test Room
 Study. (New incentive system and
 new supervision).

 Stage II: The Second Relay Assembly
 Group Study. (New incentive
 system only).

 Stage III: The Mica Splitting Test Room
 Study. (New supervision only).

 Stage IV: The Interviewing Program
 Stage V: The Bank-Wiring Observation

 Room Study.

 Stages I to III constitute a series of par-
 tially controlled studies which were initially
 intended to explore the effects on work be-
 havior of variations in physical conditions
 of work, especially variations in rest pauses
 and in hours of work, but also in payment
 system, temperature, humidity, etc.

 However, after the studies had been in
 progress for at least twelve months the
 investigators came to the entirely unantici-
 pated conclusion that social satisfactions
 arising out of human association in work
 were more important determinants of work
 behavior in general and output in particular

 than were any of the physical and economic
 aspects of the work situation to which their
 attention had originally been limited.2 This
 conclusion came as "the great Jclaircisse-
 ment ... an illumination quite different from
 what they had expected from the illumina-
 tion studies." 3 It is the central and distinc-
 tive finding from which the fame and influ-
 ence of the Hawthorne studies derive.

 This "e'claircissement" about the predom-
 inant importance of social satisfactions at
 work occurred during Stage I of the studies.
 In consequence, all the later studies are in
 important ways subordinate to Stage I: "It
 was the origin from which all the subsequent
 phases sprang. It was also their main focal
 point. It gave to these other phases their
 significance in relation to the whole en-
 quiry." 4

 Stages II and III were "designed to check
 on" (and were taken to supplement and
 confirm) the Stage I conclusion "that the
 observed production increase was a result
 of a change in the social situation .. . (and)
 not primarily because of wage incentives,
 reduced fatigue or similar factors." 5 Stage
 IV was an interviewing program undertaken
 to explore worker attitudes. Stage V was a
 study of informal group organization in the
 work situation.

 The two later studies (IV and V) resulted
 directly from conclusions based on Stages
 I-III about the superior influence of social
 needs. Observations made in both were
 interpreted in the light of such prior con-
 clusions. Hence it is clear that, as main-
 tained by Urwick, Stage I was the key study,
 with Stages II and III adding more or less
 substantial support to it. The present paper
 will therefore be limited to a consideration
 of the evidence produced in Stages I-III

 1 For a review of these charges and criticisms
 see Delbert Miller and William Form, Industrial
 Sociology, New York: Harper, 1951, pp. 74-83. For
 a defense see Henry A. Landsberger, Hawthorne
 Revisited, New York: Cornell, 1958. Landsberger's
 defense is restricted to the report of the Hawthorne
 studies by Fritz J. Roethlisberger and William
 Dickson, Management and the Worker, Cambridge,
 Harvard Univ. Press, 1939. Even this report, in
 Landsberger's view, has "done the field of human
 relations in industry an amount of harm which,
 in retrospect, appears to be almost irreparable."
 Landsberger, op. cit., p. 64.

 2 George A. Pennock, "Industrial Research at
 Hawthorne," Personnel Journal, 8 (February,
 1930), pp. 296-313; Mark L. Putman, "Improving
 Employee Relations," Personnel Journal, 8 (Febru-
 ary, 1930), pp. 314-325.

 3Fritz J. Roethlisberger, Management and
 Morale, Cambridge: Harvard University Press,
 1941, p. 15.

 4Lyndall Urwick and Edward Brech, The Mak-
 ing of Scientific Management, vol. III, London:
 Management Publications Trust, 1948, p. 27. See
 also Roethlisberger and Dickson, op. cit., p. 29.

 5Morris S. Viteles, Motivation and Morale in
 Industry, London: Staples, 1954, p. 185.
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 CRITICISM OF HAWTHORNE STUDIES 405

 for the famous Hawthorne conclusions about
 the superior importance for work behavior
 of social needs and satisfactions.

 THE PREFERRED INCENTIVE

 SYSTEM AND OUTPUT

 Stage 1: Relay Assembly Test Room (new
 incentive and new supervision). In Stage I
 of the Hawthorne studies, five girls who
 were employed assembling telephone relays
 were transferred from the factory floor to
 a special test room. Here their output of
 relays was recorded for over two years dur-
 ing which a large number of alterations were
 made in their working conditions. These
 alterations included a much less variable
 assembly task,6 shorter hours, rest pauses,
 freer and more friendly supervision, and a
 preferred incentive system.7 These changes
 were introduced cumulatively and no con-
 trol group was established. Nonetheless, it
 was originally expected that the study would
 yield information about the influence of one
 or another physical condition of work.8

 At the end of two years, the girls' output
 had increased by about 30 percent.9 By this
 time, the investigators were confident that
 the physical changes in work conditions had
 been of little importance, and that the ob-
 served increase was due primarily to a
 change in "mental attitude" of the em-
 ployees resulting from changed methods of
 supervision.10 This change in mental atti-
 tude was chiefly characterized by a more
 relaxed "relationship of confidence and
 friendliness . . . such . . . that practically no
 supervision is required." 11

 However, the standard report of the study
 recognizes that any of several changes intro-
 duced concurrently could, hypothetically,
 have caused both the observed change in
 mental outlook and the associated increase
 in output. The authors of the report list
 the following as providing possible "hy-
 potheses to explain major changes" in work

 behavior: 12 (i) changes in the character
 and physical context of the work task;
 (ii) reduction of fatigue and monotony con-
 sequent upon introduction of rest pauses and
 reduced hours of work; 13 (iii) change in
 the payment system; and (iv) changes in
 supervision with consequent social changes
 in group relations.

 The remainder of this paper will critically
 examine the evidence and arguments from
 which the investigators reached conclusions
 favorable to the last of these alternative hy-
 potheses.

 First hypothesis: changes in work task
 and physical context. The investigators
 allow that "the fact that most of the girls
 in the test room had to assemble fewer types
 of relays could not be entirely ignored. Op-
 erator 5's performance offered a convincing
 example. Of all the girls in the room she
 had had more different types of relays to
 assemble and of all the girls her output rate
 had shown the least improvement." 14
 Whitehead reports that "later (1930-31) her
 (Operator 5's) working conditions were in
 line with the rest of the group and her com-
 parative standing in the group definitely
 improved." 15

 However, it was subsequently found that
 statistical analysis of the relevant data (i.e.,
 the varying output of five girls who were
 subjected to numerous cumulatively intro-
 duced experimental changes) did not show
 "any conclusive evidence in favor of the
 first hypothesis." On this ground the inves-
 tigators "concluded that the change from
 one type of relay to another familiar type
 did not sufficiently slow up output to explain
 the increased output of the relay test room
 assemblers as compared with the assemblers
 in the regular department." 16 This conclu-
 sion leads the investigators to dismiss from
 further consideration the possibility that

 6 Roethlisberger and Dickson, op. cit., pp. 21, 26.
 T Ibid., pp. 22, 30-73.
 8Ibid., p. 129; Pennock, op. cit., p. 299.
 9 Roethlisberger and Dickson, op. cit., p. 160.
 0lIbid., pp. 189-190; Pennock, op. cit., pp. 297-

 309.
 .1Pennock, op. cit., p. 309.

 12 Roethlisberger and Dickson, op. cit., pp. 86-89.
 13 The investigators list fatigue and monotony as

 separate hypotheses. For brevity, these have been
 combined as one hypothesis. The same sort of
 critical objections are relevant to the arguments
 and evidence advanced by the investigators with
 respect to both.

 14Ibid., p. 87.
 15 T. North Whitehead, The Industrial Worker,

 London: Oxford Univ. Press, 1938, Vol. I, p. 65.
 16 Roethlisberger and Dickson, op. cit., p. 89.

 (Italics added.)
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 changes in task and conditions played any
 part at all in the observed increase in out-
 put.17

 Second hypothesis: reduced fatigue due to
 rest pauses and shorter hours. The investi-
 gators recognize that "the rest pauses and
 shorter hours (may have) provided a relief
 from cumulative fatigue" resulting in higher
 output. They acknowledge that the fact that
 the rate of output of all but the slowest
 worker declined once the girls were returned
 to standard hours is "rather convincing evi-
 dence in favor of this argument." 18 Yet the
 investigators eventually dismiss these factors

 on the grounds that under the new condi-
 tions of work neither work curves nor medi-
 cal examinations provided evidence that
 fatigue effects were present. Viteles has
 commented bluntly in this connection: "It
 is interesting to note that (these grounds)

 are exactly the same used by other investi-
 gators in illustrating the effectiveness of rest
 pauses by reason of reduced fatigue." 19

 By these arguments, the investigators
 eliminated the first two of the four hypoth-
 eses originally proposed as alternative ex-
 planations of the 30 percent increase in out-
 put observed in Stage I. This left two con-
 tending "explanations," the new incentive
 system, and the new kind of supervision and
 related social factors. The problem of choos-
 ing between these explanations led directly

 to the next two major experiments.
 Stage II: Second Relay Assembly Group

 (new incentive system only). "The aim of
 (this experiment) was to reproduce the test-
 room situation (i.e., Stage I) only in respect
 to the one factor of method of payment,
 using another group of operators. Since

 method of payment was to be the only
 alteration from the usual situation, it was
 thought that any marked changes in output
 could be reasonably related to this factor." 20

 Five girls who were employed on the same
 sort of task as the girls in Stage I under
 normal conditions on the factory floor were
 given the preferred incentive system which
 had been used throughout Stage I. Under

 this system, the earnings of each girl were
 based on the average output of the five.
 Under the regular payment system, the
 earnings of each girl were based on the
 average output of the whole department
 (i.e., about 100 girls).

 Almost at once the Stage II girls' output
 increased by 12.6 percent.21 But the experi-
 ment caused so much discontent among the
 rest of the girls in the department, who
 wanted the same payment conditions,22 that
 it was discontinued after only nine weeks.
 The output of the five girls promptly
 dropped by 16 percent.23

 As Viteles comments, "the increase in out-
 put during the period when the wage incen-
 tive was in effect, followed by a production
 decrease with the elimination of the wage
 incentive, represents evidence ordinarily in-
 terpreted as indicative of the direct and
 favorable influence of financial incentives
 upon output." 24 However, the investigators
 reject this interpretation and, without pro-
 ducing supporting evidence of any substance,
 conclude firmly 25 that the increase was due
 to inter-group rivalry resulting from the
 setting up of this second small group.

 The change in payment system alone
 (Stage II) produced as much increase in
 output in nine weeks (possibly five weeks 26)
 as was produced in about nine months by
 change in payment system together with a

 17 The scientifically illiterate procedure of dis-
 missing non-preferred explanations on the grounds
 that (i) the experimenters had found no conclusive
 evidence in favor of them and/or (ii) there was
 no evidence that any one of these explanations,
 considered by itself, accounted for all the effect
 observed, recurs throughout Roethlisberger and
 Dickson's report of the Hawthorne studies. This
 procedure is never applied to preferred hypotheses,
 which are assumed to be well-founded provided
 only that the evidence against them is less than
 conclusive. See, e.g., Roethlisberger and Dickson,
 op. cit., p. 160 and pp. 96, 108, 127.

 18Ibid., p. 87.
 19 Morris S. Viteles, Industrial Psychology, New

 York: Norton, 1932, p. 476. Italics in original.

 20 Roethlisberger and Dickson, op. cit., p. 129.
 21 Ibid., pp. 131-132, 577; Pennock, op. cit.,

 p. 307.
 22Ibid., p. 133.

 23 According to an earlier report (Pennock, op.
 cit., p. 307), the increase in output was 13.8 per-
 cent, the experiment was discontinued after five
 weeks, and output then fell by 19-24 percent.

 24Viteles, Motivation . . . , op. cit., p. 187.
 25 Roethlisberger and Dickson, op. cit., pp. 133-

 134, 158, 577.
 26 Pennock, op. cit., p. 307.
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 CRITICISM OF HAWTHORNE STUDIES 407

 change to genial supervision (Stage I).27
 Yet this comparison appears not to have
 made any impression on the investigators'
 confidence about the superior importance
 of social factors.28

 Stage III: Mica Splitting Test Room
 (new supervision but no change in payment
 system). In Stage I, numerous changes had
 been introduced, resulting in a 30 percent
 increase in output. In Stage II, only one of
 these changes (the preferred incentive sys-
 tem) was introduced and a rapid 12 percent
 increase in output resulted. In Stage III,
 "the test-room situation was to be dupli-
 cated in all respects except for the change
 in pay incentive. If . . . output showed a
 trend similar to that noted in (Stage I), it
 would suggest that the wage incentive was
 not the dominant factor in the situation." 29
 Stage III, then, sought to test the combined
 effect on output of change to a separate
 room, change in hours, and the introduction
 of rest pauses and friendly supervision.
 Again a selected group of five girls was
 closely studied and an increase in output
 was recorded-15.6 percent in fourteen
 months 30 or, if one follows Pennock, 20
 percent in twelve months.3'

 A comparison between Stage III and
 Stage I has little prospect of scientific use-
 fulness since in Stage III (i) the incentive
 system was different from both the disliked
 system used at the beginning of Stage I and
 the preferred system introduced shortly
 afterwards, (ii) the type of work was quite
 different from Stage I, and (iii) the ex-
 perimental changes were quite different.32
 However, it is this comparison which has
 been taken by reporters of the studies 33
 and by textbook authors34 to provide the

 principal experimental evidence about the
 relative importance of financial and social
 motives as influences on output. Assuming
 with Roethlisberger and Dickson that Stage
 I and Stage III have some minimum com-
 parability, it is important to examine pre-
 cisely how the investigators dealt with the
 evidence from these stages for the purpose
 of the comparison.

 Comparison Between Results in Stages I,

 H., and III. (i) Stage III produced a claimed
 15 percent increase in rate of output over
 fourteen months. Thereafter the group's
 average rate of output declined for twelve
 months before the study was terminated
 due to the depression and lay-offs. The in-
 vestigators attribute this decline entirely to
 anxieties induced by the depression,35 ignor-
 ing the possibility that the preceding in-
 crease might also have been influenced by
 changing general economic and employment
 conditions. They do this despite evidence
 that output among a group of 5,500 Haw-
 thorne workers rose by 7 percent in the
 two years preceding the experiment.36

 (ii) In Stage III, the output rate for
 each girl shows continuous and marked fluc-
 tuations over the whole two years of the
 study.37 To obtain the percentage increase
 to be attributed to each girl the investi-
 gators chose, for each girl, a "peak" output
 period within the study period and measured
 her increase as the difference between this
 peak and her output rate at the outset of

 27 That is, by the end of Experimental Period 7
 in Roethlisberger and Dickson's output chart, op.
 cit., p. 78.

 28 Roethlisberger and Dickson, op. cit., pp. 160,
 577.

 29Ibid., p. 129.
 30 Ibid., p. 148.
 31 Pennock, op. cit., p. 307.
 32 Roethlisberger and Dickson, op. cit., pp. 156,

 159.

 83Ibid., pp. 146-149, 159-160; Pennock, op. cit.,
 p. 307.

 34 For example, "we cannot avoid being im-
 pressed by the fact that a wage incentive alone
 (Stage II) increased production 12%o, a change in
 the social situation raised output 15%o, (Stage III)

 and a combination of the two gave an increase
 of 30%. This looks surprisingly like an additive
 effect, with the social rewards being somewhat more
 potent in influencing behaviour than the monetary
 reward." Ross Stagner, Psychology of Industrial
 Conflict, New York: Wiley, 1956, pp. 131-132.
 See also Milton Blum, Industrial Psychology and
 Its Social Foundations, New York: Harper, 1949,
 p. 26.

 35 Viteles comments on this period of declining
 output: "Both 'the investigators and the operators
 were of the opinion that the rates on the new piece
 parts were not high enough in comparison with
 the old.' Nevertheless scant consideration is given
 to the possibility that . . . a reduced appeal to
 economic motives could readily account in large
 part for the very severe drop in output observed
 during this final phase of the Mica Splitting Room
 experiment." Viteles, Motivation . . ., op. cit., p.
 191.

 36 Whitehead, op. cit., vol. II, Chart J-53.
 87 Roethlisberger and Dickson, op. cit., p. 147.
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 408 AMERICAN SOCIOLOGICAL REVIEW

 the study.38 These peaks occur at different
 dates for different girls. To secure the 15 per-
 cent increase that is claimed, the study is, in
 effect, terminated at different conveniently
 selected dates for different girls. There is
 no one period over which the group achieved
 the 15 percent average increase claimed.39

 (iii) In Stage I, two measures of the
 workers' performance are used: total out-
 put per week,40 and hourly rate of output
 by weeks.4' It is not clear from Roethlis-
 berger and Dickson's report of Stage I
 whether the increase is in total output or
 rate of output. It is described only as "in-
 crease in output," and "output rose . . .
 roughly 30%o, 42 which would ordinarily
 be taken to mean an increase in total out-
 put. But the investigators make it clear in
 passing48 that throughout the studies they
 used rate of output per hour as "the most
 common arrangement of output data" by
 which to "portray the general trend in ef-
 ficiency of each operator and of the group."
 Whitehead, who produced a two-volume
 statistical study of Stage I as companion
 volumes to Roethlisberger and Dickson's
 standard report, is very clear on this point:
 "All output will be expressed in the form
 of a rate . . . as so many relays per
 hour." 44

 However, Whitehead employs throughout
 his study the description "weekly rate of
 output" when he means rate of output per
 hour by weeks.45 This practice, coupled with
 his habit of not labelling the ordinates of
 his charts dealing with changes in output,
 and added to by Roethlisberger and Dick-
 son's use of phrases such as "increase in
 output" to mean both increase in rate of
 output per hour and increase in total out-
 put, has led to widespread misinterpretation
 of the Hawthorne results, and textbook ac-
 counts which are seriously in error.46

 Several points are of present importance.
 For Stage I, it is not clear whether the. 30
 percent increase in output claimed refers
 to rate of output or total output. It does
 not matter which measure is used to calcu-
 late percent increase in output in Stage I
 since the total hours worked per week at
 the end of the study period is only 4.7 per-
 cent less than at the beginning. Thus, an
 increase of the order of 30 percent would
 result from either method of calculation. In
 Stage III, however, it makes a great deal
 of difference which method is used, and
 hourly rate of output is the only measure
 used. Thus, the 15 percent "increase in
 output"48 claimed for Stage III is an in-
 crease in rate of output per hour worked,
 not in total output. Indeed, it is only by
 this measure that any increase at all in out-
 put can be shown.

 If total output per week is used to mea-
 sure performance in Stage III, the 15 per-
 cent increase claimed for Stage III reduces
 to less than zero because although output
 per hour increased by 15 percent, the weekly
 hours decreased by 17 percent, from 55X2
 to 46 Y6.49

 From Evidence to Conclusions. By sub-
 tracting the 15 percent increase in Stage
 III (which is an increase in rate of output)
 from the 30 percent increase in output in
 Stage I (which is all, or nearly all, an
 increase in total output), the investigators
 conclude that 15 percent remains as "the
 maximum amount (of increase in output)
 to be attributed to the change in wage in-
 centive" introduced in Stage I. The investi-
 gators acknowledge the wholly speculative
 nature of this calculation, yet go on to as-
 sert in a summary of events to date that
 the conclusion "seemed to be warranted
 from the test room studies so far . . . that

 38 Ibid., p. 148.

 39 Ibid., pp. 146-148, 159-160.
 40Ibid., p. 78.
 41Ibid., p. 76.
 42 Ibid., p. 160.
 '8lbid., pp. 55, 77.
 44Whitehead, op. cit., vol. I, p. 34.
 45Ibid., vol. II, Chart B4.
 4 For example, Edwin Ghiselli and Clarence

 Brown, Personnel and Industial Psychology, New
 York: McGraw Hill, 1948, pp. 435-437; and James
 A! C. Brown, Social Psychology of Industry,

 Harmondsworth: Penguin, 1954, pp. 71-72. These
 authors incorrectly report an almost continuous
 increase in total weekly output over the first nine
 months of Stage I. In fact, there was no increase
 except in the period of eight weeks immediately
 following the introduction of the preferred incentive
 system. There was no improvement in weekly
 output in either the preceding period or the four
 experimental periods extending over six months
 which followed it.

 47 Roethlisberger and Dickson, op. cit., pp. 1'6-77.
 48 Ibid., pp. 159-160.
 49Ibid., pp. 136-139.
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 CRITICISM OF HAWTHORNE STUDIES 409

 it was impossible to consider (a wage in-
 centive system) as a thing in itself having
 an independent effect on the individual."50

 It is important to appreciate just how
 invalid are the inferences made. In Stage I,
 friendly supervision and a change to a pre-
 ferred incentive system led to an increase
 in total output of about 30 percent. In
 Stage III, friendly supervision without a
 change in payment system led to no increase
 in total output, but to a less than compen-
 sating increase in output per hour over a
 period during which working hours were

 reduced from 55X2 to 46Y6. This could be
 interpreted to mean that when working
 hours exceed about 48 per week such extra

 working-time may bring little or no increase
 in total output-a finding which had been
 well-established many years before."' This
 interpretation would have left the way clear
 to attribute the 30 percent increase in Stage
 I entirely to the preferred incentive system.
 Instead, by the rather special method of
 analysis and argument that has been out-
 lined, the investigators reached the conclu-
 sion that the effect of a wage incentive
 system is so greatly influenced by social
 considerations that it is impossible to
 consider it capable of independent effect.

 A similar situation holds with regard to
 Stage II. As Stage II was planned, the
 "method of payment was to be the only
 alteration from the usual situation" with the
 express intention that "any marked changes
 in output" could then be "related to this
 factor."52 There was a marked change in
 output-an immediate 12 percent increase.
 There was an immediate change in behavior
 -the other girls in the department de-
 manded the same conditions. This would
 seem to require a conclusion in favor of

 the importance of a preferred incentive sys-
 tem, but no such conclusion was reached.

 As a first step in the interpretation of
 the Stage II results, Roethlisberger and
 Dickson noticed, post hoc, that somewhere
 in the "daily history record" of the Stage I
 group was a reference to a comment by one
 member of that group that a "lively inter-
 est" was being taken in their output by
 members of the new Stage II group.53 At
 this point, the investigators simply note this
 and hint at significance to come. Twenty-
 four pages later we are told that "although

 output had risen an average of 12% in
 (Stage II) it was quite apparent that fac-
 tors other than the change in wage incentive
 contributed to that increase . . . There was
 some evidence to indicate that the operators
 in (Stage II) had seized upon this test as
 an opportunity to prove to everyone that
 they could do as well as the (Stage I)
 operators. They were out to equal the lat-
 ters' record. In view of this, even the most
 liberal estimate would put the increase in
 output due to the change in payment alone
 at somewhat less than 12%." (Italics
 added). Since no additional evidence had
 been produced, this judgment lacks any
 serious foundation.

 Much later (p. 577) the matter is re-
 turned to and, with no additional evidence,
 we are given to understand that the increase
 in output in Stage II was due to certain
 "social consequences" of the "basic social
 situation." This situation is simply asserted
 to have been one in which "rivalry (with
 the Stage I group) was brought to a focus"
 by setting up the Stage II group whose
 "output rose rapidly" in consequence.

 Stage II was "designed to test the effect of
 a (change in) wage incentive" on output.54
 The preferred incentive system was intro-
 duced and output immediately rose 12 per-
 cent. It was withdrawn and output immedi-
 ately dropped 17 percent. Not encouraging
 results for anyone who believed that wage
 incentives were relatively unimportant and
 incapable of "independent effects." Yet these
 awkward results were not only explained
 away but converted to positive support for

 50 Ibid., p. 160. Viteles bluntly rejects this infer-
 ence as invalid, but textbook treatments of the
 Hawthorne studies generally accept it without
 demur. Viteles, Motivation . . . , op. cit., p. 193.

 51 Horace M. Vernon, Industrial Fatigue and
 Efficiency, London: Dutton, 1921. Ghiselli and
 Brown have summarized Vernon's findings as
 follows: "In a munitions plant, when the working
 week was reduced from 66 to 48.6 hours (a reduc-
 tion of 26%) hourly output was increased by
 68% and total output for the week by 15%. This
 instance could be multiplied many times." Ghiselli
 and Brown, op. cit., p. 242.

 52Roethlisberger and Dickson, op. cit., p. 129.
 53Ibid., p. 134.
 541bid., p. 576.
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 just such conclusions, all on the basis of
 a single hearsay comment by one girl.

 The investigators carry the day for the
 hypothesis that "social factors were the
 major circumstances limiting output." They
 conclude that "none of the results (in Stages
 I, II and III) gave the slightest substantia-
 tion to the theory that the worker is pri-
 marily motivated by economic interest. The
 evidence indicated that the efficacy of a
 wage incentive is so dependent on its rela-
 tion to other factors that it is impossible
 to separate it out as a thing in itself having
 an independent effect." 55 This conclusion
 is a striking contrast to the objective results
 obtained in Stages I, II, and III as these
 bear on incentive systems: (i) when a
 preferred wage incentive system was intro-
 duced, total weekly output per worker rose
 (Stage I and Stage II); (ii) when the pre-
 ferred incentive system was withdrawn, out-
 put promptly dropped (Stage II); (iii)
 when changes in supervision, hours, etc.
 were introduced but with no change in in-
 centive system, no increase in weekly out-
 put per worker resulted (Stage III).

 Viteles, an unusually perceptive critic of
 the Hawthorne studies, has commented
 caustically on Stage III: "This increase in
 output, representing an average rise of 15%
 in the first 14 months of the experiment,
 would ordinarily be accepted as evidence
 that the introduction of rest pauses and the
 shortening of the work day can in them-
 selves result in increased output, even in
 the absence of changes in the way of en-
 hancing the wage incentive." 56 Yet Viteles
 misses the important point that there was
 no overall increase in total weekly output
 in Stage III-only a less than compensating
 increase in output per hour when shorter
 hours were worked. It is clear that he sup-
 poses the 15 percent increase to be an
 increase in total output.57 Viteles' patience
 is great, and his criticism of the Hawthorne
 studies restrained. But they eventually draw
 from him a testy general protest about "the
 more 'subtle'-certainly more subjective-
 form of analysis and interpretation which
 has generally characterized interpretation

 of the Hawthorne data by the Harvard
 group." 58

 It remains to consider more closely the
 complementary Hawthorne claim that it was
 friendly supervision and social factors which
 were the principal influences leading to the
 large rise in output in Stage I.

 A CLOSER LOOK AT FRIENDLY

 SUPERVISION IN ACTION

 The wkole of the Hawthorne claim that
 friendly supervision and resulting work-
 group social relations and satisfactions are
 overwhelmingly important for work behav-
 ior rests on whatever evidence can be ex-
 tracted from Stage I, since that is the only
 study in the series which exhibits even a
 surface association between the introduction
 of such factors and increased output.

 Stage I began with five girls specially se-
 lected 59 for being both "thoroughly experi-
 enced" and "willing and cooperative," 60
 so there was reason to expect this group to
 be more than ordinarily cooperative and
 competent. Yet from very early in the study
 "the amount of talking indulged in by all
 the operators" had constituted a "problem,"
 because it "involved a lack of attention to
 work and a preference for conversing to-
 gether for considerable periods of time." 61
 The first indication in the report that this
 might be a serious matter occurs on August
 2nd, 1927, twelve weeks after the girls' in-
 stallation in the test-room, when four of the
 five operators were brought before the fore-
 man62 and reprimanded for talking too
 much.63 Until November, however, "no at-
 tempt had been made to do away with this
 privilege, although several attempts had
 been made by the foreman to diminish what

 r5Ibid., pp. 575-576.
 6Viteles, op. cit., Motivation . . ., p. 190.
 137Ibid., p. 5.

 58 Ibid., p. 256.
 59 Note, however, that while the five girls were

 "all chosen from among those with a considerable
 experience in the assembly of this kind of relay"
 . . . "the actual method of selection was quite
 informal and somewhat obscure; it appears to
 have been determined by the girls themselves in
 conjunction with their shop foreman." Whitehead,
 op. cit., vol. I, p. 14.

 60 Roethlisberger and Dickson, op. cit., p. 21.
 61 Ibid., p. 53.
 62 Foremen were on a par with departmental

 chiefs and four ranks above operatives. Ibid., p. 11.
 63 Ibid., p. 38.
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 CRITICISM OF HAWTHORNE STUDIES 411

 seemed to him an excessive amount of talk-
 ing." But Operators IA and 2A in particu-
 lar continued to fail to display "that 'whole-
 hearted cooperation' desired by the investi-
 gators." "Any effort to reprimand them
 would bring the reply 'We thought you
 wanted us to work as we feel' ",64 since that
 was what the supervisors had told them at
 the beginning of the study.65

 By November 17th, 1927, the situation
 had not improved and disciplinary rules
 were resorted to. All of the operators were re-
 quired to call out whenever they made mis-
 takes in assembly, and they were prevented
 from talking. By December, "the lack of
 cooperation on the part of some of the
 operators was seriously alarming a few of
 the executives concerned." Supervisors were
 asked to give the girls a "hint" by telling
 them that they were not doing as well as
 expected of them and that if they didn't
 improve they would lose their free lunches.66

 From now on the girls, but especially lA
 and 2A, were "threatened with disciplinary
 action" and subjected to "continual repri-
 mands." "Almost daily" 2A was "reproved"

 for her "low output and behavior" (sic). 67
 The investigators decided 1A and 2A did
 not have "the 'right' mental attitude." 2A
 was called up before the test-room authori-
 ties "and told of her offenses of being moody
 and inattentive and not cooperative." She
 was called up again before the superin-
 tendent.68 Throughout this period output
 for all five girls remained static or falling.69
 After eleven weeks of serious but ineffective

 disciplinary measures and eight months af-
 ter the beginning of the study, 1A and 2A
 were dismissed from the test room for "gross
 insubordination" and declining or static out-
 put.70 Or, as Whitehead puts it, they "were
 removed for a lack of cooperation, which

 would have otherwise necessitated greatly
 increased disciplinary measures." 71

 1A and 2A were replaced by two girls
 chosen by the foreman 72 "who were experi-
 enced relay assemblers and desirous of par-
 ticipating in the test." These two girls (des-
 ignated Operators 1 and 2) were transferred
 to the test room on January 25th, 1928.73
 They both immediately produced an output
 much greater (in total and in rate per
 hour) than that achieved by any of the
 original five girls on their transfer to the
 test room and much above the performance
 at any time of the two girls they replaced.74

 Operators 1 and 2 had been friends in the
 main shop. Operator 2 was the only Italian
 in the group; she was young (twenty-one)
 and her mother died shortly after she joined
 the test room; 75 after this "Operator 2
 earned the larger part of the family in-
 come." "(F)rom now on the history of the
 test room revolves around the personality
 of Operator 2." 7 Operator 2 rapidly (i.e.,
 without any delay during which she might
 have been affected by the new supervision)
 adopted and maintained a strong and effec-
 tive disciplinary role with respect to the

 64 Ibid., p. 53.

 65 Ibid., p. 21; Whitehead, op. cit., vol. I, p. 26.
 66 Whitehead, op. cit., vol. I, p. 16.
 67 Ibid., pp. 116-118.
 68 Roethlisberger and Dickson, op. cit., p. 55.

 Superintendents controlled a branch of the works
 and were seven ranks above operators. Ibid., p. 11.

 69 Ibid., p. 78. See Experimental Period 7 in
 Figure 7.

 70Ibid., pp. 53-57.

 71 Whitehead, op. cit., vol. I, p. 118. In Mayo's
 accounts it is first said that these two operators
 "dropped out" (Elton Mayo, The Human Problems
 of an Industrial Civilization, Boston: Harvard
 Business School, 1946, p. 56) and later that they
 "retired." (Elton Mayo, The Social Problems of an
 Industrial Civilization, London: Routledge and
 Kegan Paul, 1949, p. 62.) It is also interesting to
 compare the above account of events in the test
 room and drawn from the standard reports with
 Mayo's picture *of the test room. According to
 Mayo's account, success was achieved "largely
 because the experimental room was in charge of
 an interested and sympathetic chief observer. He
 understood clearly from the first that any hint
 of the 'supervisor' in his methods might be fatal
 to the interests of the inquiry . . . He helped the
 group to feel that its duty was to set its own
 conditions of work, he helped the workers to find
 the 'freedom' of which they so frequently speak
 . . .At no time in the (whole period of the study)
 did the girls feel that they were working under
 pressure." (Mayo, The Human Problems . . ., op.
 cit., pp. 68-69).

 72 Roethlisberger and Dickson, op. cit., p. 60.
 73 Ibid., pp. 55, 56, 60.
 74Ibid., Figure 6, p. 76 and Figure 7, p. 78. Com-

 pare output curves during the first seven Experi-
 mental Periods with output from the second week
 of Experimental Period 8.

 75 Ibid., pp. 61-62.
 76 Whitehead, op. cit., vol. I, p. 120.
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 rest of the group,77 and led the way in in-
 creased output in every period from her ar-
 rival till the end of the study. In this she
 was -closely followed by the other new girl,
 Operator 1.78

 At the time that Operators 1 and 2 were
 brought into the test room, daily hours of
 work were shortened by half an hour but
 it was decided to pay the operators the day
 rate for the half hour of working time lost.
 A little later, the working day was reduced
 by a further half hour, and again the girls
 were paid for the time (one hour per day)
 they didn't work.79 Later still, the girls were
 given Saturday mornings off and again they
 were paid for the time not worked.80

 Summing up experience in the test room
 up to exactly the time when the two oper-
 ators were dismissed,8' the investigators
 claim that "it is clear" that over this period
 there was "a gradual change in social inter-
 relations among the operators themselves,
 which displayed itself in the form of new
 group loyalties and solidarities . . . (and)
 . . . a change in the relations between the
 operators and their supervisors. The test
 room authorities had taken steps to obtain
 the girls' cooperation and loyalty and to re-
 lieve them of anxieties and apprehensions.
 From this . . . arose . . . a change in
 human relations which came to be of great
 significance in the next stage of the experi-
 ment, when it became necessary to seek a
 new hypothesis to explain certain unexpected

 results of the inquiry." 82 In view of the
 evidence reviewed here this would seem to
 be a somewhat sanguine assessment of de-
 velopments in the test room up to this
 point. It is, therefore, necessary to examine
 more systematically the way in which the
 behavior of the supervisors on the one hand
 and of the operators on the other (including
 their changing output) varied during the
 period under consideration.

 It is already clear that whatever part
 satisfying social relations at work-resulting
 from free and friendly supervision-may
 have played in producing the increase in
 output, there were other influences likely to
 have been important, e.g., a period of fairly
 stern discipline, the dismissal of two work-
 ers, and their replacement by people of
 rather special personality and motivation.
 In order to assess these various influences
 on output it is necessary to consider how
 work performance varied during the periods
 when these changes were introduced. This
 is difficult because none of the reports of
 the Hawthorne studies provides actual fig-
 ures covering the way in which output
 changed throughout Stage I. Consequently,
 one must work with such estimates as can
 be derived from the various graphs and
 charts of output-change that are supplied,
 and supplemented by occasional statements
 in the texts which give additional quantita-
 tive information.

 AN EXAMINATION OF THE EVIDENCE: VARIA-

 TIONS IN SUPERVISORY PRACTICE AND

 VARIATIONS IN OUTPUT

 For present purposes, Stage I may be
 divided into three phases: Phase I: the
 first three and a half months in the test
 room during which supervision seems to
 have been fairly consistently friendly, cas-
 ual, and at low pressure; Phase II: a fur-
 ther interval of about seven months during
 which supervision became increasingly stern
 and close. This phase culminates in the
 dismissal of two of the five operators and
 their replacement by workers of rather
 special character and motivation. Phase III:
 a final long period during which output rose

 77 Ibid., pp. 120129; Roethlisberger and Dickson,
 op. cit., pp. 63, 74, 86, 156, 167.

 78 Roethlisberger and Dickson, op. cit., p. 162.
 79 Whitehead, op. cit., vol. I, pp. 121-122.

 Roethlisberger and Dickson (op. cit., pp. 60, 62)
 give no indication that the operators were paid for
 these hours not worked. Indeed, their account
 clearly implies that they were not so paid (ibid.,
 pp. 63-64). But Whitehead is quite explicit on this
 point.

 80 Roethlisberger and Dickson do report (op. cit.,
 p. 68) that the girls were paid for the half day
 on Saturdays which was not worked. They acknowl-
 edge that this "added a new factor to the situation
 which cannot be disregarded and which has to be
 taken into account in comparing this period with
 any other" (ibid., p. 69). They take no further
 account of it, however, just as they take no further
 account of the unworked hours paid for on the
 occasions when the work day was shortened.

 81 That is, up to the end of Experimental Period
 7 in Roethlisberger and Dickson's terminology.  82 Roethlisberger and Dickson, op. cit., pp. 58-59.
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 CRITICISM OF HAWTHORNE STUDIES 413

 rapidly and there was a return to free and
 friendly supervision.

 Supervision during Phase 1. "Besides the
 girls who composed the group under study
 there was a person in the experimental room
 who was immediately in charge of the test."
 This was the test room observer whose two-
 fold function was "to keep accurate records
 . . . and to create and maintain a friendly
 atmosphere in the test room." He "as-
 sume(d) responsibility for most of the day
 to day supervision" while in other matters
 such as accounting, rate revision, and pro-
 motion, responsibility rested with the fore-
 man.83

 It is quite clear from Roethlisberger and
 Dickson's account that during Phase I the
 supervisors did everything in their power
 to promote a free, cooperative, and non-
 coercive relationship.84 At the outset of the
 study the girls "were asked to work along
 at a comfortable pace" and were assured
 "that no attempt would be made to force
 up production." They were led to expect
 changes in working conditions which might
 be "beneficial and desirable from the em-
 ployees' point of view," and were told that
 there was no reason why "any (such) change
 resulting in greater satisfaction of employ-
 ees" should not be maintained, and this
 "regardless of any change in production
 rate." 85 "The test room observer was chiefly
 concerned with creating a friendly relation
 with the operators which would ensure their
 cooperation. He was anxious to dispel any
 apprehensions they might have about the
 test and, in order to do this, he began to
 converse informally with them each day." 86
 Some weeks after the study began, there
 was a friendly talk with the doctor about
 the physical examinations and ice cream was
 provided and a party planned. Also, the
 girls were "invited to the office of the super-
 intendent who had talked to them, and in
 various other ways they had been made
 the object of considerable attention." 87 Al-
 though there had been from almost the be-
 ginning a good deal of talking among the

 girls, a fairly permissive attitude had been
 taken about this.88

 Output during Phase L. There was "no
 appreciable change in output" on transfer
 to the test room,89 but there was a "down-
 ward tendency" during the first five weeks
 thereafter,9" despite facilities which "made
 the work slightly easier." 91

 At the end of five weeks, the new wage
 incentive system was introduced and output
 increased.92 From the output chart93 this
 increase may be estimated at 4 or 5 per-
 cent. However, this increase must be ac-
 cepted with some caution, for the investi-
 gators report that the "change in method
 of payment necessitated a change in piece-
 rates." 94 It was apparently judged that
 under the new conditions of work, (which
 did not include all of the types of relay
 assembled on the shop floor, and where
 there was one layout operator to five as-
 semblers instead of one to six or seven as
 on the shop floor) new rates were necessary.
 We are told that "the chief consideration in
 setting the new piece rates was to determine
 a rate for each relay type which would pay
 the operators the same amount of money
 they had received in the regular department
 for an equivalent amount of work." 95 But
 it is well-established that the unreliability
 of time-study ratings can be expected to
 yield errors of at least 5 percent between
 different ratings of similar tasks.96 So no
 great reliance can be placed on the observed
 4 or 5 percent increase in output following
 the introduction of the new incentive system
 and the associated new piece-rates. Indeed,
 there is perhaps some recognition of this in
 Roethlisberger and Dickson's introductory
 comment that early in the study "a change
 in wage payment was introduced, a neces-
 sary step before the experiment proper
 could begin." 97 Phase I ends after fifteen
 weeks of friendly supervision with a some-

 83Ibid., pp. 22, 37.
 84Ibid., pp. 32-39.
 85 Ibid., p. 33.
 88 Ibid., p. 37.
 87 Ibid., pp. 34, 39.

 88 Ibid., p. 53.
 89 Pennock, op. cit., pp. 301, 304.
 90 Roethlisberger and Dickson, op. cit., p. 58.
 91 Ibid., pp. 33-34, 39.
 92 Ibid., p. 58.
 93 Ibid., p. 56.
 94 Ibid., p. 34.
 96 Ibid., p. 35.
 O' Viteles, Motivation..., op. cit., pp. 30-38.
 97 Roethlisberger and Dickson, op. cit., p. 29,

 italics added.
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 what doubtful increase of 5 percent which
 occurred with the introduction of a preferred
 incentive system.

 Supervision during Phase II. "The second
 phase . . . covering an interval of approxi-
 mately seven months was concerned with the
 effects of various kinds of rest pauses." 98
 The investigators emphasize that by the
 beginning of this phase not only was super-
 vision friendly, but the relation between
 workers and supervisors was "free and
 easy." 99 Their account of actual supervisory
 behavior during succeeding months supports
 these claims. (i) On each of the four occa-
 sions when rest pauses were varied, the girls
 -were consulted in advance, and on all but
 one occasion their expressed preferences
 were accepted. (ii) The investigators decided
 to pay the girls their bonuses monthly in-
 stead of weekly, but when the girls were
 told about this decision they objected and
 the plan was dropped. That the girls "felt
 free to express their attitudes" and that
 the investigators altered their plans out of
 regard for these attitudes is said to be
 "typical of the supervisory technique em-
 ployed" which "proved to be a factor of
 utmost importance in interpreting the results
 of the study." (iii) Later the girls were
 given free lunches and were consulted about
 what should be served.'00

 However, the problem of excessive talking
 among the girls worsened. No attempt had
 been made to prohibit talking, although
 four of the girls had been "given a talk
 regarding their behavior" 101 Now this "lack
 of attention to work and preference for
 conversing together for considerable peri-
 ods" was judged to be reaching such pro-
 portions that the "experiment was being
 jeopardized and something had to be
 done." 102 A variety of disciplinary proce-
 dures of increasing severity were applied,
 but with little effect. Finally, the leaders in
 talking (operators IA and 2A) were dis-
 missed from the test room "for lack of
 cooperation which would have otherwise

 necessitated greatly increased disciplinary
 measures."

 Output during Phase I. There was no
 change in weekly output during this six-
 month period. "Total weekly output does
 not decline when rest pauses are introduced,
 but remains practically the same during all
 the rest period experiments." 103

 Supervision during Phase III. At the be-
 ginning of Phase 111,104 the two dismissed
 girls were replaced by two girls chosen by
 the foreman. Something has already been
 said about the way in which these girls at
 once took and maintained the lead in output
 and about how one of them, who had a
 special need for more money took over the
 general leadership and discipline of the rest
 of the group. These points will bear under-
 lining by direct quotation:

 "When Operator 2 joined the group, her
 home was largely dependent upon her earn-
 ings, and within a few weeks her father lost
 his job and became temporarily unemployed.
 Thus, to her natural sense of responsibility
 was added the factor of poverty; and Oper-
 ator 2 began to urge the remainder of the
 group to increase their output." 105

 "Operators 1 and 2 were very definitely
 the fastest workers of the group in 1928, and
 this was freely recognized by the others." 106

 "On the whole, from January to November
 1928, the Relay Test Group showed no very
 marked developments apart from a growing
 tendency for the discipline to pass from the
 hands of the supervisor to those of the group
 itself, largely as represented in the person of
 Operator 2." 107

 "Operator 2 became recognized as the
 leader of the group, both by the operators
 themselves and by the supervisor. It is doubt-
 ful whether any operator could have secured
 this position unless she had been the fastest
 worker, but the other qualifications possessed
 by Operator 2 were a high sense of the im-
 portance of the work for the group and a
 forceful personality." 108

 "Op. 2. 'Oh! what's the matter with those
 other girls. I'll kill them.' "' 109 (This expostu-

 98Ibid., p. 40. This phase actually extends from
 Aug. 8, 1927 to January 21, 1928, a period of
 twenty-four weeks.

 99 Ibid., pp. 45-46.
 100 Ibid., pp. 48-9, 51.
 101 Ibid., p. 38.
 102 Ibid., pp. 53-54.

 103 Ibid., p. 79.
 104 Actually on January 25, 1928, two days after

 the beginning of Phase III. Thus, the resulting
 sharp rise in output does not show fully on
 Roethlisberger and Dickson's weekly output charts
 (op. cit., pp. 76, 78) until the second week of their
 Experimental Period 8.

 105 Whitehead, op. cit., vol. I, pp. 122-123.
 106 Ibid., p. 126.
 107 Ibid., p. 124.
 108 Ibid., p. 129.
 109 Ibid., p. 127.
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 lation was provoked by the output curves
 showing operators 3, 4, and 5 on a downward
 trend.)

 From then on supervision again became in-
 creasingly friendly and relaxed. This friend-
 liness of supervision often had a very tangi-
 ble character. From the arrival of the new
 workers in the test room, the observer
 "granted them (all) more and more privi-
 leges." The preferred incentive system, the
 rest pauses, the free lunches, and the "par-
 ties" following the regular physical exam-
 inations all continued."10 In addition, within
 the next eight months the girls were first
 paid for half an hour per day not worked,
 and then for an hour a day not worked,
 and finally for Saturday mornings not
 worked. Approximately eight months after
 the arrival of the new girls, all these privi-
 leges except the preferred incentive system
 and the parties were withdrawn. The girls
 were warned in advance about this with-
 drawal of privileges and were assured that
 the new and heartily disliked conditions
 "would terminate after approximately three
 months." Despite this promise, the girls'
 work deteriorated immediately: they wasted
 time in various ways such as reading news-
 papers, eating candy, and going for drinks
 and the observer shortly "discovered that
 the girls were attempting to keep the output
 rate low . . . so as to make sure that rest
 pauses would be reinstated." The observer
 "again tried to stop the excessive talking"
 by "reprimand and threat." He told the
 girls that "unless excessive talking ceased it
 might become necessary to continue the
 experiment without rest pauses for a longer
 period." 111

 At this point, the girls had been in the
 test room eighteen months and had achieved
 nearly all the eventual 30 percent increase
 in output. Yet it would seem that Operator
 2, the incentive system, and the other privi-
 leges, as well as "reprimand and threat"
 played a significant part in determining the
 work behavior and output of the group. It
 is also clear from Roethlisberger and Dick-
 son's account that for a great part of the
 time following the arrival of Operators 1

 and 2, the girls worked very well and hap-
 pily and that while they did so, supervision
 was relaxed and friendly and relations con-
 tinued to be satisfactory. But there would
 seem to be good grounds for supposing that
 supervision became more friendly and re-
 laxed because output increased rather than
 vice versa.

 Output during Phase III. Output for the
 whole group rose markedly during the sev-
 eral months after the dismissal of LA and
 2A, owing chiefly to the contributions from
 the new operators."2 Thereafter, the group's
 total output rose more slowly for a further
 year (with a temporary drop when the
 Saturday morning shift was discontinued
 for a time).

 SUMMARY OF EVIDENCE ABOUT

 SUPERVISION AND OUTPUT

 (i) Apart from a doubtful 4-5 percent
 increase following the introduction of a pre-
 ferred incentive system, there was no in-
 crease in weekly output during the first
 nine months in the test room, despite a
 great deal of preoccupation on the part of
 the supervisors with friendliness towards
 the workers, with consultation, and the
 provision of a variety of privileges not
 enjoyed on the factory floor.

 (ii) From the beginning of what Roeth-
 lisberger and Dickson describe as the "ex-
 periment proper," that is, after the period
 in which the new incentive system was in-
 troduced, there was no increase in weekly
 output during the next six months. When it
 became apparent that free and friendly su-
 pervision was not getting results, discipline
 was tightened, culminating in the dismissal
 of two of the five girls.

 (iii) The dismissed girls were replaced
 by two girls of a special motivation and
 character who immediately led the rest in
 a sustained acceleration of output. One of
 these girls who had a special need for extra
 money rapidly adopted and maintained a
 strong disciplinary role with respect to the
 rest of the group. The two new girls led
 the way in increased output from their ar-
 rival till the end of the study.

 (iv) Total output per week showed a sig-
 10 Roethuisberger and Dickson, op. cit., pp. 71,

 72, 77.
 111 Ibid., pp. 70-72.  112 Ibid., Figure 7, p. 78.
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 nificant and sustained increase only after
 the two girls who had the lowest output 113
 were dismissed and replaced by selected out-
 put leaders who account for the major part
 of the groups' increase, both in output rate
 and in total output, over the next seventeen
 months of the study.

 (v) After the arrival of the new girls and
 the associated increase in output, official
 supervision became friendly and relaxed
 once more. The investigators, however, pro-
 vide no evidence that output increased be-
 cause supervision became more friendly
 rather than vice versa. In any case, friendly
 supervision took a very tangible turn by
 paying the girls for time not worked the
 piece-rate was in effect increased.

 DISCUSSION AND CONCLUSIONS

 The critical examination attempted here
 by no means exhausts the gross error and
 the incompetence in the understanding and
 use of the scientific method which perme-
 ate the Hawthorne studies from beginning
 to end. Three further studies were con-
 ducted: the Bank Wiring Observation Room
 Study; the Interviewing Program; and the
 Counselling Program. These studies cannot
 be discussed here, but I believe them to be
 nearly as worthless scientifically as the
 studies which have been discussed."4 This
 should not be surprising, for they arose out
 of "evidence" found and conclusions reached
 in the earlier studies and were guided by
 and interpreted in the light of the strongest
 preconceptions based on the conclusions of
 the earlier studies.

 There are major deficiencies in Stages I,
 II and III which have hardly been touched
 on: (i) There was no attempt to establish
 sample groups representative of any larger

 population than the groups themselves.
 Therefore, no generalization is legitimate.
 (ii) There was no attempt to employ con-
 trol data from the output records of the
 girls who were not put under special experi-
 mental conditions. (iii) Even if both of
 these points had been met, the experiments
 would still have been of only minor scien-
 tific value since a group of five subjects is
 too small to yield statistically reliable re-
 sults. Waiving all these points, it is clear
 that the objective evidence obtained from
 Stages I, II, and III does not support any
 of the conclusions derived by the Hawthorne
 investigators. The results of these studies,
 far from supporting the various components
 of the "human relations approach," are sur-
 prisingly consistent with a rather old-world
 view about the value of monetary incentives,
 driving leadership, and discipline. It is only
 by massive and relentless reinterpretation
 that the evidence is made to yield contrary
 conclusions. To make these points is not
 to claim that the Hawthorne studies can
 provide serious support for any such old-
 world view. The limitations of the Haw-
 thorne studies clearly render them incapable
 of yielding serious support for any sort of
 generalization whatever.

 If the assessment of the Hawthorne stud-
 ies offered here is cogent, it raises some
 questions of importance for university teach-
 ers, especially for teachers concerned with
 courses on industrial organization and man-
 agement. How is it that nearly all authors
 of textbooks who have drawn material from
 the Hawthorne studies have failed to recog-
 nize the vast discrepancy between evidence
 and conclusions in those studies, have fre-
 quently misdescribed the actual observations
 and occurrences in a way that brings the
 evidence into line with the conclusions, and
 have done this even when such authors
 based their whole outlook and orientation
 on the conclusions reached by the Haw-
 thorne investigators? Exploration of these
 questions would provide salutary insight into
 aspects of the sociology of social scientists.

 113 Ibid., p. 162.

 114 For substantiation of this judgment with
 respect to the Bank Wiring Observation Room
 Study see A. J. Sykes, "Economic Interest and the
 Hawthorne Researches: A Comment," Human Re-
 lations, 18 (August, 1965), pp. 253-263.
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