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POSITIVE AND NEGATIVE REINFORCEMENT EFFECTS
OR BEHAVIOR IN A THREE-PERSON MICROSOCIETY

Previous studies indicated the practicality of within-group
investigations of variables that affect the status of a three-person
microsociety, and they demonstrated the effectiveness of a’programmed
environment methodology in undertaking such studies (Emurian, Bigelow,
Brady, and Emurian, 1976; Emurian, Emurian, and Brady, 1978). It was
learned, for example, that cooperation contingencies embedded within a
behavioral program had the effeoct of increasing the durat:lohs of triadic
mill episodes. By-products of the cooperation contingency included
increased intercom communications among subjects, increased intersubject
program synchronization, and the prevention of social isolation or
wvithdraval that was sometimes associated with degradation in individual
performance on an aritimetic calculations task (Emurian and Brady, in
press). It was the case, however, that adverse effects were never so
intense as to warrant unplanned reversals in experimental conditions or
other interveantions to l"_l%f.. a hnlm microsociety to effective
functioning. In fact, social fragmentation and subject pairing effects
were the wh&y indicators of cﬁuuo in the status of a grow.

Yo further the bdebavior mnalysis of confined microsccieties under
programmed enviromment conditions, the ramge of varisbles considered for
investigation was broadened to include negative reinforocement procedures.
nu-ummmwmunmm-nwmt
capabilities developed in previous work might prove esgually orﬁoun in




detecting by-produsts of aversive control snd, more importantly, might show
by comparison the merits of slternative positive reinforcement procedures
in maintaining behavior. The present mb-nnding series of studies was
also influenced by evidence linking (1) hostility and aggresasion with
aversive control (e.g., Hutchinson, 1976) and (2) dissipation of hostility
to cooperative goals pursued under conditions of positive reinforcement
(e.g., Deutsch, 1963; Sherif, 1967). The purpose of the research, then,
was to develop a laboratory model for the identification and snalysis of
conditions that may provoke undesirable responses by inhabitants of a

confined microsociety.

METHOD

Sub jects

In response to recruitaent notices placed in a local newspaper, four

" 3=-person groups consisting of nine males (G1, G2, and G&) and three females

(G3) were acaepted for participation on the basis of psychological
evaluation, educational background, and availsbility. The mesn age of a
subject was 24,0 years with a range between 18 and 34 years. No subject
showed prodlematical issuls or disruptive dispositions as evidenced by the
results of the Minnesota Multiphasic Personality Inveantory and the 6
Personality Factors Inventory, respectively. Sudjects were fully informed
sbout procedures, snd they were familisrized with the lsboratory as a growp
during orieatation and training sessions N.ut preceded an experiment,
There were no elenents of deception involved in the research, and informed
consent wes cbtained, Remunerstion was s fumction of work-task
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productivity under conditions described below.

Apparatus

The prograamed enviromment consisted of five rooms and an
interoconneoting corridor. The floor plan of the laboratory and its
position within the surrounding building shell are presented in Emurian,
Bigelow, Brady, and Emurian (1976), Each of three private rooms (2.6 x 3.4
x 2.8 m) was similar to a small efficiency apartment containing kitchen,
bathroom, bed, desk, and a computer CRT terminal. The recreation area (8.3
x 6.7 2 2.7 m) contained a complete kitchen facility along with exercise
equipment and games. The workshop (2.6 x 8.1 x 2.7 m) contained assemdly
projects for Groups 1-3 and a computer CRT terminal for Group 8, A common
bathroom served the recreation and workshop areas. Descriptions of the
laboratory have deen published elaewhere (ujclow. Emurian, and Brady,
1975; Brady, Bigelow, Emurisn, snd Williams, 1975; Baurian, Ray, Brady,
Meyerhoff, and Mougey, 1983).

Behaviorsl Progrep

Figuwre 1 presents a disgrammstic representation of the behavioral
program that determined the sequential and contingent relationships within
the inventory of activities. For Gi, Physicsl Exercise (PE) was located
between Autegenic Behavior (AB) smd Food Ome (FD1). Details regarding the
congesition of the behaviorsl program end the methods for stimulus control

of oomponent asstivities have dosa desorided previowsly (Beuriam, Bigelow,
Srody, end Bewrisn, 1976; Dnwrisn, Bawrisn, ant Bredy, 1978; Bawrisa,

—————— e
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Emurian, Schmier, and Brady, 1979). For the present experiment, the
critical feature of the program was the work trip. A work trip was
available for selection between any two sdjacent activities within the full
behaviorsl program. Once a work trip had been selected, the subject
completed all performance requirements before resuming the behavioral
program from the point of departure. During a work trip, the intercom
(COM) was not available, and the subject was not permitted access to music,

thereby preserving these reinforcers for other occasions.

The Multiple Task Performance Battery (MTPB) was composed of t.ﬁc
following five tasks thet were displayed simultsneously to an operator via
# CRT terminal: (1) blinking lights, a dynamic signal detection task, (2)
warning 1ights, a static signal detection task, (3) probability monitoring,
an integrated signal detection task, (4) target identification, a matohing
task, and (5) srithmetic calomlations, a computational task. Accurate
responses Nuﬁ points that were pressnted on the screen as they were
scoumulated. The parameters of the tasks were chosen 30 that an operator
with 5-10 hours of practice could acoumulate 500-600 points per hour, and
the upper limit of performance was spproximately 750 points per hour, A
description of this minicomputer-controlled performance battery has been
published by Emurtas (1978), and a rationale for this "synthetic work®
methodology has been presented by Norgan and Alluisi (1972). Group 1 and
G3 were presented with the srithmetic oslculations component of the battery
(1.8.o PAP and AP), and G2 and GA were presented with the full battery
(1.9., NTPB).
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For Groups 1-3, work tﬂ;l.ps were completed within the private rooms,
and subjects could select them concurrently, For GA, a single CRT terminal

was located within the workshop that subjects could occupy one—at-a-time on

a self-determined rotational basis. For Groups 1-3, the parameters of the }
components of a work trip were chosen such that 1 to 2 hour_.s were required {
to complete each trip. For GA, the parameters of the MTPB were chosen such
that approximately 600 points per hour could be earned. Per-hour earning

potential was roughly equivalent ‘uong the groups.

Erocedure

The consequences of ocompleting a work trip were varied to assess the
effects of positive and negative perforasnce~consequence relationships on
the status of the ajorosociety. Under a positive reinforcement schedule
(Appetitive Condition A), each work trip completed by sn individusl subject
within Groups -3 produced a $10 increment in a group soccount that was
divided evenly among the three subjects at the oconclusion of the
experinent. For G&, each NIPB performance point produced a l-cent
increment o the group sceount. Under a negative reinforoement schedule
(Avoidamoe Comdition B), oompletion of work trips did not pﬂ;duee
inorenents in a group account. Under Condition B, each gi-oup was assigned
a criterion (trips for Groups ¥-3, points for GA) to sccomplish during a

28=nour pericd. Uncompleted trips (_or points) below the criterion produced
a deorenest in the grouwp soccount identiocal in magnitude to the increments
produced during Condition A. Subjeots were fully apprised of the two

reiaforcesent schedules, but they were not told the order and durstion.
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schedules. During esch Health Check activity, each subject rated the
Behavioral Program Condition (A or B) on a 4~point scale where 1 = not

bothered by the program and A = extremely bothered by the program. These

scale anchors also apply to rating data presented below, Figure 2

presents mean ratings of the beshavioral prograa for all subjects in each
group across successive days of the experinnt. For all subjects, the
highest rating occurred during avoidance days, and the reversability ot’A
this effect was indicated by comparatively low ratings that occurred during
appetitive days that followed avoidance days. Nine of the 12 subjects
showed a gradual increase in ratings across successive avoidance dpys. In
contrast, S1 and 83 in G3, composed of females, showed a dcoruﬁo in:
ratings across successive avoidance days after initially elevated ratings
on the first few days following introdnction of the avoidance condition.
Finally, with the oxcopilon of S1 on Day 4, subjects within G3 did not rate
the behavioral program as bothcrlo-o during avoidance days as did subjects

within remaining groups, despite 6 successive days within the avoidance
condition.

Ratings of the Experimenters. 4 subject's verbal behavior in
relationship to the experimenters sometimes changed as a function of the
two reinforcement schedules. Figure 3 presents mean ratings of the
experimenters for all subjects in each group soross sucoessive days of the
experiment. Right of the 12 subjects expressed greatest annoyance with the
oxperisenters dﬁ'lu the midm condition, and the overall differences
betwsen the conditions were signifioant (t=2.80, p<.02, dfsll). Two

subjects showed greatest aanoysnce during the appetitive conditioa (31, G3

t~
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Figure 3, Mean ratings of the experimenters for all subjects in each
group across successive days of the experiment. 1 = not at all
bothered by the experimenters, and 4 = extremely bothered.
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and 82, Gi), and two subjects never expressed annoyance (82, G1; S3, Gd).
Finally, the greatest degree of annoyance was expressed during the

avoidance condition (e.g., S1, G2, Day 11; S1, GA, Day 5).

Interpersonal Ratings. A subject's verbal behavior in relationship to
other subjects within a group sometimes changed as a function of the two
reinforcement achedules, Figure ¥ presents mean interpersonal ratings
for all subject pairs in each group across successive days of the
experiment. Subject 2 and 83 within G1 and all subjects within G&
expressed greater annoyance with other subjects during avoidance days than
during appetitive days. Subjects within G2 showed infrequent expressions
of annoyance, and aquoots within G3, composed of females, showed no

departure from "1® across 12 successive days,

Social Time. Figure 5 presents socisl sotivity durstions, both
dyadic and triadic, for all groups acroas successive days of the
experiment. The order of the social episode within a day is indicated by
successive ordinal positions sbove the sbscissa. Group 2 and G3, the
12-day groups, showed triadic episodes on 10 and 9 experimental days,
respectively. (Two separate triadic episodes were exhidited by Gt on Day
2.) In contrast, S2 in G1 failed to participate in social episodes from
Days 7-10, after participating in 6 successive daily triasdic episodes,
Subjects in GA never exhibited a triadic episode, and only 2 dyadic
episodes ocourred during that 6~day experiment. These latter dyadic

episodes never involved S1 and 83 together,

Irip Performence. Figure 6 presents cumulative records of A4 work
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Figure 6. Cumulstive records of ¥ work trips completed by 83 in Gi,
See text for explanation of A-D.
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trips completed by S3 in G1. The first and last work trips completed in
the first appetitive period are denoted by records A and B, respectively.
The last work trip completed in the avoidance period and the last work trip
ocompleted in the second imtitin period are denoted by records C and D,
respectively, This figure graphically shows the stabllity'ot the fixed
ratio performsnces composing the work trip. Improvement in performance 1is
indicated by progressively shorter times required to complete the trip
across records A-C. o record shows evidence of fixed-ratio strain (e.g.,
pauses). Once the subject initiated a ratio run, performance was sustained
at the prevailing steady state until the component was completed.
Fine-grain performance was not demonstrably changed in relationship to the
two reinforcement schedules. Similar processes were observed in the
ocumulative records of S1 and 82, Mo subject within Groups 1-3 failed to
complete a trip once it had been initiated.

Figure 7 presents total MIPB points earned by all subjects within
GA across four distinct 1-hour segments of the experiment. These segments
were composed of minutes 1-30 and 61-90 of a work episode. Minutes 31-60
had more stringent performance requirements to be discussed below, Segments
from the first and last work episodes completed in the first appetitive
period are denoted by A and B, respectively. Segments from the last work
episode completed in the avoidance period and the last work episode
completed in the second appetitive period are denoted by C and D,
respectively., This figure indiocstes that performsnce progressively
improved for S2 and 83 scross Segaents A-C and for S1 across Segments A, B,
and D, The terminal performance pressnted in Segment D was highest for 31

15
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whose behavior approached the 13.&: of the task, Despite these
differences, subjects were clearly more similer in their task performancs
than they were different. Finslly, as indicated by Segmuent C, in
comparison to other segaents, the transition to asymptotic performance did

not appear to be disrupted by the avoidance condition.
»

Table 1 presents fine-grain performance on the components of the MTPB
for S1 within GA. The data represent mean performance across A consecutive
30-minute intervals for all work episodes completed within successive
reinforocement conditions. One such interval occurred during the second 30
minutes of a work episode when a High Performance Probe (HPP) was in effect
such that signal and task misses, false alaras, and errors produced a
reduction in accumulated points. Throughout the remaining intervals of
work, only false alarms diminished points. The table entries show that all
tasks within the battery were performed by the subject during eny given
interval presented. Errorleas performsnce ﬁu never cobserved, showing that
the battery and its associated parameters continued to challenge the
subject even after many hours of practice. Howver, perforaance
effectiveness was demonstrably sensitive only to the demands of the HPP.
During the HPP, the subject showed an inorease in false slarms on the
Probability Monitoring task (D), perhaps the most difficult task to
operste. Further, the subject showed g striking inorease in failures to
respond (1.e., misses) on the Target ldentification task (T) during the
HPP, Similar effects were observed in the data of S2 and 33, although S2
did not show misses on the T task during the NPP, The performance data for
82 and 83, slong with physiclogieal resctions to the NPP, cen De found in a

dmva e o e e
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Technical Report presented elaswhere (Emurian and Brady, 1979)., In
summary, then, fine-grain MTPB performance sccurascy was not demonstrably
changed in relationship to the two reinforcement schedules, although its

sensitivity to change, if not disruption, was revealed dy the decrements

observed during the HPP. »

Work Trips. Figure 8 presents total work trips for Groups -3 and
total MTPB points for GA for all subjects across successive days of the

experiment.

For Groups 1-3, the work trip contingency maintained substantial
productivity levels for all subjects irrespective of the prograa condition,
and none of these groups failed to reach the criterion during avoidance
days. No subject completed fewer than 2 work trips per day (e.g., 82, G2,
Day 1), with a range of 2 to 16 trips (e.g., S2, G3, Day 12). Several
subjects showed an inorease in total trips during an avoidance period that
followed an appetitive period (e.g., 32, G1; 82, G2; 83, G2; snd S2, G3).
Within Groups 1-3, total work trips were more evenly distributed within
subjects across days during the avoidance condition than during the
appetitive condition. 4 comparison betwsen the two oonditions of the
differences between the highest and lowest daily work trip frequency, under
the assumption that such differences approsch sero when variasbility is
sbsent, showed a significant effect of program condition (ts2.07, dfs28,
p<.05). Finally, all subjects within G1 and G3 showed an increase in daily
work trips during the final appetitive days of the study,

In GA, Detween~ and vithin-subjects' differences were cbserved in
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points produced per day on the MTPB, Variability in producitivity among
group members was evident on Day 1 when S3 contributed only 19.8% of the
total points earned on that day, in comparison to 41.2% and 40.0% for S1
and S2, respectively. On Day &, the second day of the avoidance condition,
S3 fell behind in his share of work, as agreed upon by ¢roap participants,
and the criterion was missed by 56 points. In response, 81 refused to
perfore any further work during the avoidance condition, whose duration was
not known by the group, and on Day 5 the group lost heavily in potential
earnings. Subject 2 also showed a markedly diminished output of work on
Day 5. MNeither S2 nor 33 showed a compensatory increase in work
productivity on Day 5 that may have otherwise satisfied the coriterion that
was missed on that day by 6495 points. Finally, when the nppoutivc
condition was reintroduced on Day 6, S1 and S2 again contributed to work,
and like G? and G3, all subjects showed the greatest daily point

accumulations on that final day of the experiment.

Work Time. Figures 9-12 present time of day spent working for all
subjects in Groups 1-A, respectively, across successive days of the

experiment,

For Groups 1=3, work trips typically were completed between 1000 and
0200 hours of a day, and each work trip lasted approximately 1-2 hours.
Figures 9~11 graphically indicate that subjects did not complete a day's
work during a single uninterrupted succession of work trips. Rather, work
trips were interspersed throughout waking hours, and other behaviorsl
program activities were typicslly interposed between episodes of 1 or more

N e A AR 1 < 1 e b e men el
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trips. 1Two groups showed a change in trip distribution when the avoidance
condition was introduced (G1, Day 5; G3, Day 4). In comparison tc trip
distributions during preceding appetitive days, inter-trip-intervals
appeared briefer on avoidance Days 5-8 for G1 and avoidance Days 4-6 for
G3. By comparison, trip distributions by G2 were 1rregula?1y spaced across
successive days. On the final appetitive days for G1 and G3, a greater
number of successive trips were completed without a pause than was observed

during preceding appetitive and avoidance days.

For GH, Figure 12 shows that subjects initially adopted an orderly and
slternating sequence of using the single CRT console to operate the MTPB,
with each uninterrupted work episode lasting aproximately & hours. A “day"
is bound by arrows on the ordinate, and the ordinate was extended downward
to show work episodes that persisted acroass the boundary between successiv:
days. During the first 3 days, there was almost perfect day-to-day
agreement for the time of day when each subject worked. On Day &, the
second avoidance day, S2 and S3 switched positions from the previously
established pattern, with S3 now working later in the day in comparison on
his work times during the preceding days. On Day 5, S1 failed to work, 82
worked on 1 occcasion, and 33 worked on 2 occasions. On Day 6 when the
appetitive condition was reintroduced, subjects adopted an alternating work
sequence identical to that on Day 8. Finally, only S!1 maintained a
consistent time of day when he worked across successive days of the

experiment.

Sleep Iime. Figures 13-16 present time of day spent sleeping for all

— e e




el

—

e L b e e b L b L—J
3 4 Bl ® M 9 10

6-2
|2'oo)" stort
20.00{

2200
2400*

25

Successive Days

oeoo
s oaooi
i 0600,
Y 08001
10,00/ |

B 1200
£ oo
l&OOj
18:00]
L ] Jd 1 ] L j 1 { 1 |
( 2 '_EI'J = H 7 [ ) nq lnl azl
Successive Doys

Figures 13 and 14,

Time of day spent sleeping for all subjects in G1 and
G2, respectively, across successive days of the
experiment. See text for explanation of arrows oa the
ordinate., Avoidsnce days are bracketed.

A

—h




© e v e

L N S

18.00
2 20.00
‘e 2200
73 2400
02.00

= 1200
14.00
16.00

2

0400
06.00
Sooco] U
_E 10.00 I

° o
il
||I| I||Q||I' II'ﬂl

e g e bd e e e e e e L L
] 3 7] B m

Si S2 S3
12:00] st

Figures 15 and 16.

Bl B B w n 12

Successive Doys

108

Time of day speat sleeping for all sbdjects in G3 and
G&§, respectively, scross swoeessive days of the
experiment. 800 text for explanstion of arrows on the
ordinate. Avoidance ¢ays are brashketed.

T ST—

26




27

subjects in each group across successive days of the experiment. A “day"
is bound by arrows on the ordinate, and the ordinate was extended downward

to show sleep periods that persisted across the boundary between successive

days.

For Groups 1-3, aleep typically occurred during a single daily
episode, and "naps" were infrequent (e.g., St, G2, Day 8). Sudbjects
differed in stability of wake-sleep cycles over days. Some subjects showed
modest regularity over days (e.g., 32, G3), other subjects showed a drift
in cycles (e.g., S1, G2), and still others showed somewhat erratic cycles
(e.g.., S1, G3) across successive days. Almost all sleep periods exceeding

6 nours in duration began after 2800 hours.

As shown in Figure 16, wake-sleep cycles for subjects in GA were
broken and unstable across successive days. Sleep episodes typically were
less than 8 hours in duration, and -oﬁ than 1 aleep period occurred per
day for most subjects. Subject 1, however, adopted brief but stable sleep
periods across Days 1-8, in comparison to sleep periods exhibited by S2 and
S3. On Day 5, S1 abandoned his previously established pattern. These
effects are attributable, at least in part, to the style of alternating

work that the subjects initially adopted to operate the NIPB around the

clock.

Audits. The Audit activity in the behavioral program was freely

availadle, and whenever a subject requested an audit, all three subjects'
ocusulative performsance scores (trips for Groups 1-3, points for GA) for

that day were presented on a CRT, Soores were reset to sero at the
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beginning of each day. Figure 17 presents total audit responses for all
subjects in each group across successive days of the experiment. This
figure shows that access to performance scores was a reinforcer for almost
all subjects (S1 in G2 was the exception). Nost prominent in these data is
the intersubject variability in audit responses with a nn’e of zero (S%,
G2) to 2 to 17 audits (82, G1) between subjects across days. Total audit
responses uwere not demonstrably affected by the two reinforcement
conditions. Intersubject variability in total audits was related to

variability in other response domains as discussed below.

Estimstes of Comfortable Residence. During each Health Check
activity, a subject estimated how many days he or she could live

comfortably in the programmed environment irrespective of the planned

duration of the experiment. Table 2 presents pairs of the highest and
lowest estimates for all subjects in each group across successive days of
the experiment. All subjects showed differences between high and low
estimates on a given day with a ‘nnn from 1 difference (33, Gt, Day 3) to
12 differences (S3, G2, Days 1-12). Eight of the 12 subjects ended the
experiment with high estimates equal to (1.e., S3, G3) or far exceeding
(8.g.0 33, G1) the duration of the experiment. All members within two
groups (G2 and GN) ended the experiment with high estimates that exceeded
those on Day 1, and members in G2 showed terminal high estimates that were
lower than those on Day 1. In G1, $1 showed no change, S2 showed a
reduction, and S3 showed an increase in high estimates Detween Days 1 and
10. Estimates did not appear demonstradbly affected by the two
reinforoement sohedules, with the exoeption of the final three avoidance
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TABLE 2

ESTIMATES OF COMFORTABLE RESIDENCE IN DAYS!

SUCCESSIVE DAYS |

S3 30+ 30+ 30+ * * o+ * @
30 30+ 30 304/ * * * 4

»

1 2 3 4 5 6 7 8 9 10 11 12 |
S1 * * * * * * *+ 10 * *
* 30 30 14/14 10 0 0 3 2
61 S2 10 10 10 10 128 8 5 &4 5 1 |
0 10 10 9/ 8 1.5 4 3 2 0 |
* * '
f

S1 100 100 100 * + 100 100 100 100 100 1

00
100 100 100 /100 100 100/ 100 100 100 /100 O _ O/ i
62 s2 15 12 10 122 10 10 10 9 10 3 0 o0 ;
12 10 10, 9 8 8 6 6 O/ O O O
S3 20 25 20 20 10 8 7 8 500 4 1 1 |
12 12 10/ 1 8 1 4 4 2 /)23 0 0

S1 30 30 27 26 24 24 23 22 21 19 18 60
30 28 26/25 24 23 22 22 2/ 2 0 O

63 S2 60 60 60 120 120 90 120 120 120 120 90 90
60 60 60/60 9 90 9 60 60/ 9 60 30
20

$3 12 12 15 15 18 30 45 30 30 30 60
12 12 12712 12 2 12 3 W 3B B 1
$1 * + + 14 W W
0 0 10 1o/ 10
@ S2 * 30 30 30 20 20
0 30 /30 20 20/ 15
$3 10 10 10 10 6 6
0 7,1 § & 6
1. For each pair entry, the top nusber is the high estimate, and the

bottom number s the Jow estimate. Avoidance days are bracketed.
*sinfinity.
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days in G2. Finally, 5 of the 12 subjects ended the experiment with high

estimates equal to or greater than 2 months.

Mood Ratinga. During each Health Check activity, each subject
completed a"'-ood" questionnaire (Lorr, Deaston, and Smith, 1967). Fjigure .i
18 presents mean ratings on the "Depression® factor for ali subjects in ,
each group across successive days of the experiment. Ten of the 12 ‘
' subjects showed the highest rating during the avoidance condition (32, G2
! and S3, GA were the exceptions), and the overall differences between the

conditions were significant (t=3.22, p<.02), dfs11),

Urine Free Cortisol. For subjects in G3 and GA, total urine volumes

were collected and assayed for cortisol by radioimmuncassay (Mougey, 1978).
Urine aliquots were extracted with ethyl acetate, and aliquots of the ethyl
acetate layer were ovuﬁonud and assayed for free cortisol by
radioitmmuncassay using an antibody proSuced in radbbits against
cortisol-3-(0-carboxymethyl) oxime: BSA conjugate. This antiserum was
collected six months following primsry immunization and was used at a
dilution of 1:80,000. Using the addition of 5 ng of steriod as a
reference, 1l-deoxyocortiscl cross reacted 358, cortisone 128, testoaterone
‘ less than .5% and most other urinary steroids less than 28. Assay
- sensitivity was 50 pg. Intra-assay variation was 6%, and interassay
variation was 105, Separation of free from bound steroid was by Somogyi
reagent precipitation of the antidody dbound fraction.

Table 3 presents micrograms of urine free cortisol for all sudbjects in

G3 and GA across swocessive days of the experiment. Exmmination of Table 3
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TABLE 3

URINE FREE CORTISOL (MICROGRAMS)

SUCCESSIVE DAYS!

1 2 3 4 5 6 7 8 9 10 1 12
SI 46 49 65 /62 51 67 55 56 B8O/ 46 49 81
63 S2 19 25 21 /21 17 13 27 35 24/ 30 23 45
S3 23 32 34 /32 33 35 40 37 29/ 36 32 35
S1 76 65 [64 71 65/ 63
64 S2 29 87 f49 61 61/ 63
S3 31 47 /32 40 4l 45

1. Avoidance days are bracketed,

Mean

58.9
25.0
33.2

65.8
59.3
39.3
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indicates that cortisol levels were not demonstrably affected by the two
reinforcement conditions, nor was there a demonstrable trend in cortisol
levels across successive days. Differences are apparent, however, among
the subjects., The two subjects with the highest overall means per day were
males (S1 and S2, GN), and the two subjeots with the lowest overall means
per day were females (S2 and S3, G3). These differences are consistent

with differential responses to the avoidance condition as discussed below.
DISCUSSION

The results of the present oxporlﬁcnt. show that changing the
consequences of performing a task from an appetitive to an avoidance
schedule of reinforcement produced by-products of aversive control. These
latter effects included non-socially evoked verbal performances (e.g-+
behavioral program and "mood™ ratings), socially evoked verbal performances
(e.g., intersubject and experimenter ratings), and work performances (e.8.,
trip distributions between and within subjects). And in the fourth group,
one subject stopped working, and a second subject reduced his productivity
during the avoidence condition. When the work incentive was changed from
avoidance to appetitive, such deleterious by-products were eliminated or
reduced in intensity despite a group's several-day history of working under
aversive control. These effects suggest that the functional properties of
work (i.s., consequences) were far more significant to the group members'
well-deing than were the topographical properties (i.e., bshaviors required

to perfora work).

Although effects of an avoidance schedule were evidenced with only a




single multiple reversal experimental design (i.e., A-B-A-B with G2), the
changes that occurred during a second appetitive condition in all groups,
in contrast to effects observed during prior avoidance days, suggesat
control by that nosauya reinforcement schedule rather than control
attributable to the passag§ of time within the labora‘ory environment or to
other processes. In comparison to very long duration studi.ea employing
aultiple reversals with a large sample of subjects, the present design was
chosen as a compromise procedure that could nevertheless demonstrate
effects and yield meaningful information with acceptable scientific rigor,
given the realistic constraints and expense of undertaking such research
with human volunteer participants. Indeed, in G2 that ended with the
avoidance condition still in effect, the initial displeasure of the
subjects was sufficiently intense to preclude further experimental analyses
with such an identicsl multiple reversal of the two reinforcement

schedules.

It should be emphasized, however, that these observations were
conducted under conditions that were never so disturding to a person as to
warrant tersination of a study, and, as indicated by estimates of how long
a subjeot could remsin comfortadly within the laboratory, few subjects
expressed the disposition to reduce a study's duration. At the conclusion
of a study, staff and subjects met together for a debriefing session, and a

cordial atmosphere existed when subjeots departed the laboratory.

The present experiment consisted of four systematic replications in
which control by the avoidance schedule was demonstrated by affirming the
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conaequent (Sidman, 1960), in which case each sucoessive replication
incrementally contributed to an understanding of cff;otl that can be
reliably attributadble to the antecedent condition (i.s., the avoidance
schedule). The generality of the behavioral processes is indicated by
showing similar effects across a broad range of circumstancls (e.g..
subjects, duration of experiment, work tasks, order of experimental
conditions, etc). Although all members within the groups studied showed at
least some identical reaction to the avoidance schedule (e.g., spoken and
written complaints), the interpersonal confrontations were most prominent
within those groups (G1 and G&#) having an assertive member who was at least
unappreciative, if not openly intolerant, of intersubject variability in
work productivity during the avoidance condition. Other human operant
studies have suggested that inequity (i.e., intersubject variability) in
reinforcers is a noxious stimulus within a soclial exchange paradigam

(Marwell and Sohmitt, 1975; Shimoff and Matthews, 1975), and aocial

' psychologists have reported relationships between inequity and human anger

(8.g., Adams, 1963, 1965; Ross, Thibaut, and Evendbeck, 1971) and
*frustration® and human anger (e.g., Berkowitz, 1981). This suggests that
an extraneous source of variadbility in scocounting for strong snd weak
effects of the avoidanoe schedule is to be found in intersudbject
sensitivity to ineguity in perforaance maintained under aversive control,
since the present contingency compensated subjects equally irrespective of
differences in produstivity. The extent to whioh individual differences
say be charsoterized as a behavioral datum must await clarification dy
further snalyses of the interactions between reinforcement schedules and
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personal history varisbles.

The presence of noxious stimulation within the subjects' environment
was also indicated by affirming the consequent. Although the negative
reinforcement schedule had operational parameters (i.e., an avoidance
criterion), it would not be possible to specify and quanuﬁ the physical
properties of such stimulation in a moment-to-moment relationship with the
subjects’' behavior (Skinner, 1953, p. 171). The cxtonuvc‘ conditioning
history of the participants must be invoked to account for their
sensitivity to an avoidance contingency whose determinants involved
conditioned reinforcers actinﬁ in a distant temporal relationship with the
subjects' behavior. The continuity of behavioral processes, however, is
suggested by subjects' reactions to the avoidance schedule that are similer

to results of other atudies showing aggressive responses in relationship to

precisely quantifiable noxious stimulation within both social (e.g.., Azrin,

Hutchinson, and Hake, 1963) and non-social paradigas (s.g., Azrin, Rubin,
and Hutchinson, 1968). Additionally, fixed-ratio schedule-induced
aggression has been reported (Cherek and Pickens, 1970; Flory, 1969;
Gentry, 1968: Hutchinson, Azrin, and Bunt, 1968; Lyon and Turner, 1972;
Webbe, Delicese, and Malagodi, 1974), although recent analyses have
empnasized the temporal patterning of reinforcers as eliciting events
(DeWeese, 1977). Moreover, both fixed-ratio and extinoction-induced
aggression has been reported with pigeons (Knutson, 1970), and
extinction~-induced aggression has been reported with humans (Kelly and
Hake, 1970). All these factors suggest that the present findings may be

incorporated within the general conceptual framework that snoompasses the
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analysis of by-products of aversive control (Hutchinson, 1976; 1983), and

they suggest that similar variables are operative.

The earliest indication of subjects' sensitivity to the presence of an
aversive reinforcement schedule was in the form of verbal responses.
Recurrent written responses by subjects reflected couplun:s about the
aversive contingency when it was first introduced, and such expressions of
discontent usually increased in magnitude across the duration of the
aversive condition. These written responses, along with anecdotally
observed vocal complaints about the aversive contingency, are categorized
by their functional properties as a mand (Skinner, 1957), and they emerge
because similar verbal responses have been effective historically in
eliminating aversive events from one's enviromment. These data, then,
suggest the importance of frequent and systematic assessment of subjects'
descriptions of their enviromment 30 that the necessary adjustments may be
undertaken to prevent a orisis situation such as ocewrred on Buy 5 of the

fourth experiment.

Within those groups in which intermember tensions predeminsted (i.e..
G1 and GA), the interpersonal effects were sssoeiated with & redustion or
sbsence of sooial interactions. For example, 52 withia 81 fatiled %
participate in either dyadic or trisdic soeial episedes frem BDups 7 through
10 (See Figure 5). Subjects vithin GR mever participated in » trisdie
social episode, and neither of the two dysdie episedes imvelved 81 and 33
who showsd most mutual annoyance. Relationships detween iaterpersonal
incompatability and social interactions heve been reperted is other stwiies
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of group behavior under conditions of isolation and confinement (e.g.,
Altman and Haythorn, 1967). With respect to the contingencies for social
episodes in the present experiment, non-cooperation contingencies,
providing access to FD3 and WK3 alone or with one or two other subjects,
were deliberately programmed so that dyadic and triadic episodes could
serve as dependent variables and thereby participate in a !.{mctional
analysis in relationship to other observations. It would be of interest,
then, to determine the strength of cdog!ntion contingencies, requiring all
group members to select a recreation area concurrently, in preventing
interpersonal side-effects that emerged under aversive control. The
effective application of cooperation contingencies to prevent group
fragmentation and mial isolation has been previously demonstrated
(Emurian, Emurian, Bigelow, and Brady, 1976; Emurian, Emurian, and Brady,
1978).

The only local effects of the two reinforoement schedules on the work
performance baseline were reflected in trip distridbutions. Subjects within
G1 and G3 sometimes showed more rapid completion of work, in relationship
to the atart of a day, durtp; avoidance days than during preceding
appetitive days. These effects are consistent with fixed-ratio avoidance
performances where the ratio run in a multiple sochedule occurred soon after
component onset (Norse and Kelleher, 1966). The exceptions were the
cessation of work (S1, GA) and the diminution of work (32, GA) by two
subjeots in GA during the last day of a three-day avoidance condition.
¥Withdrawal fros a social exchange relationship has been suggested as a

possible outcome when inequity cannot be overcome (Adams, 1965), and in GV
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and GN, "high productivity® aubjects were apparently unsuccessful in
persuading the "low-productivity" subject to increase markedly his output
during both appetitive and avoidance days. That S1 in GN remained
"involved" with the group, however, was indicated by his audit responses on
Day 5 when he refrained from work. Moreover, at least one,
"low-productivity®™ subject (82, G1) increased his output during the
avoidance condition, and both S2 in G1 ind S3 in GAN showed the highest work
output during the final appetitive days, as did all ten remaining subjects.
These latter effects occurred without deleterious by-products, and they

indicate that performance productivity was not the source of negative

reactions,

~

The insensitivity of the work performance baseline to disruption once : f

ot e pmih o

work was in progresd is consistent with previous analyses of the resiliency
of fixed=ratio performances in relationship to reinforcer proximity in a
oconditioned suppression paradigm (Lyon, 1968) and to the intensity of
punishment (Azrin, 1959; Dodd, Williams, Bissel, and Weisman, 1977) and low
values of a DRO (Zeiler, 1979) required to disrupt performance. Subjects
exhibited the characteristic fixzed-ratio "break-and-run® pattern (Ferster
and Skinner, 1957): once work was initiated after a pre-ratio pause
(Griffiths and Thompeson, 1973), performance persisted at a high and steady
rate until completion of a trip(s) or several hundred MTPB points.
Dimfnution in performance productivity, when cbserved, was attridbutable to
less frequent work trips or NTPB episodes (e.g., S2, GN, Day 5). Similar
fixed-ratio processes with humans have been reported previously (Long,
Hammack, May, and Campbell, 1968: Weiner, 1970; Poppen, 1982). The overall
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stability of accurate work performances, in contrast to the development of
deleterious by-products of aversive control, suggests that a fine-grain
snalysis of such performances could be complemented by other data in
determining the capability of a microsociety to sustain such perforaances
indefinitely without untoward effects (ef. Chiles, Alluisi,.and Adams,
1967).

The above observations show the importance of obtaining many distinct
measures in the course of a behavior analysis in that intersubject and/or
intrasubject variability observed within one response domasin may be
interpretable in relationship to variability observed within another
domain. For example, the two subjects (383, G) and 81, GA) who exhibited
consistent high rates of auditing, in comparison to other subjects, were
also most prominent in intersubject confrontations during avoidance days.
These two rosbonse domains may be functionally related: en ifnitially high
rate of interpersonal auditing under conditions of poaitive reinforcement
may indicate, as a behavioral "marker" of individual differences,
sensitivity to disruptive reactions when inequity exiats under conditions
of negative reinforcement. The importance of measuring several concurrent
responses has also been demonstrated with human behavior anslyses where a
person's rate of auditing his and another's performance "soore,” produced
within the context of s dyadic social relationship, was interpretadle in
terms of other observations (Hake, Vukelich, and Kaplam, 1973; Wukelich and
Hake, 1974). High rates of auditing in doth situations say dbe functionally
related to a subject's low level of "trust®™ that an equitadble relationship
between work and reinforcers will prevail over time (Rake and Sohmid, 1981;
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Scheid and Hake, 1983). A multidimensional strategy also proved productive
in otner studies of group behavior under isolated conditions (Altaan,

Taylor, and Wheeler, 1971),

The group (G3) whose members showed weak by-products of aversive
control was composed of females. Had the avoidance condition for G3
persisted beyond 6 days, perhaps stronger effects than those observed would
have emerged eventually. The appetitive condition was reintroduced for the
final 3 days in G3 to maintain procedural comparability with other groups,
to provide the opportunity for a terminal "burst® of responding, and to
provide the opportunity for dissipation of those by-products that were
observed. Although it is provocative to relate the observed differences in
outcome between the males and females to a "gender effect,” such an

interpretation in the present analysis is perhaps overly simplistic.

In a recent review of research studying sex differences in anger and
mrusinnosa. the similarities betwsen men and women were far more
striking than the differences (Averill, 1982). To interpret the present
findings, it would likely prove revealing to search for potential sources
of variability, other than gender, among the group members such as
education, vocation, economic need, socisbility, personality, and
sohievement motivation (Helmreich, Spence, Beane, Lucker, and Matthews,
1980), among many others. Although subjects were selected from a
relatively homogenesous population, no attempt was made to ocontrol such
extraneous sources of variability, some of which have been very carefully

controlled as independent varisbles in “large-i" studies of individusl and
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¢rou§ adjustaent under conditions of isolation and confinement (Smith and
Haythora, 1972). The very fact that differences in response strength
emerged during the present four systematic replications suggeats the
importance of subject selection criteria (Jones and Annes, 1983) as they
interact with the functional properties of the behavioral .progr- in
influencing sensitivity to aversive control conditions. A tactical
advantage of systematic replication in the developing stages of a research
program, then, is the opportunity afforded to uncover effects over a range
of basically similar circumstances without risking discouragement by
observing idiosyncratic weak effecta across a sucocession of direct

intersubject replications.

The results of the cortiscl analyses as they relate to other

observations of by-products of aversive control suggest that interactive

UV

behavioral and biological processes are involved in the individual

performance adjustments and social adaptations of small groups in a

e

confined miorosociety. For example, subjects with higher cortisol levels
(GB) tended to display stronger effects of the avoidance condition than did
subjects with lower cortisol levels (G3). And it was the case that the
subject with the highest mean daily cortisol level (S1, GA) was also the
subjeot who withdrew from work during the svoidance condition. This
suggests that sustained high productivity along with prolonged performance

acouracy on a demanding task may render an individual vulnersble to i
disruptive emotional resctions such as those provoked by the avoidance
oondition. PFinally, these observations are gensrally oonsistent with the
catabolic influence presumed to be exerted by cortiscl on energy metabolism
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(Mason, 1968), and cortisol excretion has been implicated in relationship

to "streasful® events (e.g., Ursin, Baade, and Levine, 1978).

The practical significance of the present study is to de understood in
teras of providing guidelines for the assessment of a small-scale human

microsociety. When untoward effects are observed, it may only be prudent

to treat those effects as “early warning signs® that aversive control

variables are operative (cf. Weick, 1977). Under such circumstances,

interventions ocould occur to prevent a performance decrement such as
ooccurred with GA when by-products of the avoidance schedule were allowed to
persist unchecked for 3 successive days. MNore significantly, perhaps, the
present study shows the importance and adequacy of initially implementing

positive reinforcement contingencies as "human enginecring principles® in

the design of microsocieties.

What, then, are the indicators of the “"health" of a confined
microsociety and its members? The present snalysis suggests several.
Stability or orderly transitions in wake-sleep cycles are required: people

certainly need proper sleep to function effectively during wake periods.

Routine physical exercise and proper nutrition are required. Recurrent and

amiable social relationships among group puboro and between the group and
external "authority” seem to bde important. The opportunity for personal
privacy and for the pursuit of recreational and intellectusl endeavors
1ikely makes its oontribution., Group members should de happy, free from
dyaphoric mood, and disposed to remain withia their surroundings. And of

psrhaps persmount importance is the capadility of group members to maintain
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high levels of performance effectiveness on tasks that are essential to the
success of a "mission.® How to maximize the dispositions of micronauts to
perform in ways that are beneficial to themselves and to a "mission" is of
critical importance. The behavioral program provides one promising
structural and functional solution to the problem of motivating and

monitoring individual and group behavior for the continuous observation and

assessaent of the status of a confined microsociety.
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