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Abstract
E: The relationships of heterojenciiy on rersonal history and

13

peresonality variabl.c to grovp coopatibility and eccomplishnenti were
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studied in 15 groups of scienticts and Novy wen who mamned scicntific

stotions in Lntoxctica.
Group effcctivences oriteria vere mean scores on guesticanaire

itess which described the group s @ wiole znd which were ac-inistcred
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z Heterogeneity {zyoup etandord devictions) on whon-ruwral rcsidence,
: irportance of Lobbice and recrectionnl intereste, and perseanality needs
roet relevant to yroup-integrity and achievezent were sipmificant:

%

ly E
related to group performance. These exploratory findings should Lieip g
%

Gevelop useful approachies to the oroup asterdbly problen.

AT

f Chal 354

IR

4/‘_!4/69 Dr. Gunderson advises to ieave
this manuscript as a Unit report. it
has never been published.




AN T IR SRR e R LT SRR TR S S Rt S A SR

Croup Homogeneity, Compatibility, and Accmplisbncutl
. E. K. Eric Gunderson and David Rywan®
Havy Medicel Newropsychiatric Rescarch Unit

San Diego, Colifornia 9215’,2

Effectivencss of group efforts end work orgepizatione is sssuned
to depend in soce degyee upon rattually pesitive attitudes awmong group
wexbers.  In pther words, group corpatibility or colesiveness is often
considercd a nceossary, although perhaps not & sufficient, concdition
for croup effectivencse. Group accorplisiment aleo depends upon other
factors, such as achieverent nec’s or rotivations of group merders and
rclevant cavironwental conditions, but if the pré;:os ition is true that
cozpatibility generally exerts a facilitating influence upon group
efforte, then the investization of antecedent varizbles related to
gro p cozpotibiiity should contribute to better understanding of the
determinurts of group productivity.

In the prescnt etudy, homozcucity of group members on a muiber
of social backerownd, attitude, and personality need vorizbles wss
related to rcesures of cowpatibility and eccorplishment in afﬁr.ely
isolated groups. It seexs plausible that group tensions or confllicts
vicht be rore freguent and more rroaounced i:ln groups where mornbers
vary mrkedly in ettituvdes and valucs, particvliarly wlere wide differ-
ences exict on isguce that are important for group saintenmance or

achieverent.
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I vuer of investigators have deponcirsted positive relationships E

X 2=

P ¢ [

E between social backzround or attitude sivilarity and interpersonal %

4 sitraction as measured by socionctric technigues (Byrne, 1961; Lott & 3

3 Lott, 1565; Newcord, 1v61; @rd Rosenberg, 1936). 1In Newcamb's study

3 261) of 2 ctudents® doymitory, the data su:cested that agreenent on

issves about which individuals zre personally concerncd is more fxportsnt

for interpersomzl attraction than agrecwment on other issues. Byane and

3 ¥elson {17564) failed to find eupport for this hypothesis in & etudy in

which st'uéent:s responded to paper and pencil descriptions of "strangers.”
Hinch (1958) rroposed that for cextain persomal reels, for exarple,

dominance-submiseiveness, compleseatarity or reciprocity should enhence

cospativility. Eapirical evidence for the complement: rity hypotheais

kas been largely negaetive, but the different methods and populations

erployed make Intcrpretation difficuif. While the cosplesentarity
E bypotheris cannot be tested directly in the present study, positive

relationshipe between heterogeneity and vorpatibility would tend to be

coneistent with thut hyrothesis. Tor exawple, large vaviances on needs
: for dominance-snirzissivenecs viouid permit reciprocity oun this varisble
snd perhaps be associsted with encanced cocpatibility.

It addition to congrucnce (similarity) end complcrmentory relation—
ehips, Hoythorn (1957) has suugested thet personclity claracteristics

leading to competition, e.g., dominance nced, be considered in group

corposition studies,
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Cunderson & Ryman '8
In an carlier etudy, Nelson (1v64) deronstroted that honmozencity

of three— to gix-man work groups on zgze was poeitively related to

s

cohesiveness as measured sociometrically, but only sfier scverzl rontle

of close associztion in icolsted groups. In the present study. mearsures

of group campotibility and azccarpiishrent were Cerived from questiommaire

W,
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itees which described the group as the vhole cnd which were adninictered

{0 a1l station rembere after approxiietely six months of {solation &t

3 173 “.J' R AR T S B

scientific stations in &ntarctica. Constructlon of these ecales was
described in a previous report (fhiecrs & Gunderson, 1966), and the
relationships of earlier versions of the ecales to an independent

terion of group effectiverese hove been deseribed clsewlere {Guadersor
& Welson, 196%).

Negetive correlztions between heterogeneity indices (stenderd

L]

deviations) ond meca Cospotibility scores would indicate that wide

g varintion in attitudes and pexsoinlity needs were cetrimental to group
; hareony and coopexrttion. leterozencity ou ettituvdes and valuce most

closely related to group intesrity end work achievernent were considered
post likely to relate sispificantiy to conmpatibility and sccomplisheent.
Based upen Melsoa's earlier study, variance on aze was expected to cor-

relate negetively with cocratibizity.
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Subjects.
Stbjects for the study were approximately 270 Navy and civilian
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Gundurson & Ryman

perticipents in the U.8. fmtarctic Reecarch Program (Qperation Deep

Frecco) uho cooposed 15 wirntering-gver porties gt smll scisntific

gtations on the Amtarctic continent. The mean age for both Navy and

eiviliar groups was 27 yesrs. MNovy men fxequently were high school

AR R ool i

L

-
graduates {5v%) shile the scieutizts and techaicians typically were

college gradeates {66%). Groups varied in size from eight to 39 men
and consisted 07 a wide variety of occupstional and ecientific specialties.
Ravy men vere,respoasivle Tor constbruction, maintenance, and suppert

activities while civilizns caxriced out scientific projects in ceveral

AR NG R T AR A R i

3
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disciplines, but principally in the atrespheric and earth sciences.

27

Procodixe.

PSS AL T

Groups wore sesembled de nove In the Auntarctic and rerained

i

together for one yoar. During the long Antaretic wiuter {eppromirately

ReAbsbmtag

fron late Febauery until lzte October ot rost gites), the stutions were

Ay

completely isolsted from the outside world excert for ~adio comnumnication, 3
‘ €ocial backyround end personnlity dete were collected as part of g
en fitensive physical end psychistric teresning of all spplicamts for ;3:
' Antarctic service:; the guesticosnniroes conteining group cospatibility ‘-S
5 and sccomplislment criterion data wiere administered by station wedical %
3 )
ofiicers ncar the end of the Antarctile winter. Items composiny the :’?
2 : 3
« Compatibility and Acconplistment Scales and itews composing the rost é
3
' relevant personality ond attitede scoles ere showm fn Appendix 3. &
’ Itens ipcluded in the Conpatibility Scale ave concerned with how woll ?
3 . mn’xrs of the group got along tojether while itens in tho Accompiishoer
3
3
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Scale are concexmed with how effectively the group carried out its tasks.

Scores wexe ovtained by swming response values on 6-point scales

(Strongly Agrece to Strongly Disapree). lean scores on the Compotibvility

and Accomplishment scales were nced as eriteria of group effectivenese.

Standard deviations were computed for cac’ group on each of the pereonsi

history and ypereomality variables selected for study, and these standaxd

deviations for screening variables were correlated with mean Compotibility

and Accomplislinent scores. Pearson correlztions vexe computed betveen

by

13
screening variable standard deviotions and Corpatibility and Accopplishment

i

mean ceores over all groups for which these data wexe cvaileble (10 groups).
it wvos possible to corpute rank arder (Rhio) correlations for a loxger

sagple of groups (15) by utilizing inforcation perteining to group

‘,mm‘ TH ey 3 s 3 g Y o,
LN EH A G A X M RO M DA R .!Mﬁ‘&x&W{'}M%M‘t‘&ﬂk{&hﬂm"ﬂ%‘mk@ct&*‘;«m%ﬁl«mew&ﬁis’*ﬁm 2

cozpotibility and accompirichisent from eowrces other than tle guestionnaire

Mk

scalee, that is, peychiatric debricfing reports, station lcaders’ logs,

: 0
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and rtation lcaders' ratings of grovp copatibility and sccerplishoent.

Close aoreenont was echieved by the euthorz in independently ranking,

within the total earple of groups, the fou station grovpe fox which the

i ide P s
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cvsent. Genexally.

e

critexrion test scores were partially or completely

Y

oed
5

high consistoncy was present in the results obtaismed by the two methods

ik A
{SZA S

of corrclation. Tests of simnificance were derived fron Divon and

2 Massey {1957); Table A-32a. :
Reproduced from :%
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Gundersoa & Riman 6
for pembers of each group who were tested at screenfny centers tluce to
six months pricr {o deployrent to Amtorctica. For each criterion, the
3 first colums of .. sulte represents Pearson correlotions between etardaxd

deviastions for each veriable and mean Compotibility or Accou:plishment

i

3 sccres over the 10 yroups. The eccond column represents rank ovder
E correlations based vpon raniings on etandord deviztions for cach variable

-2Q raorin,. on corpatibility and sccorplichment for 1S groups, including
*ince foo .. ps for which criterion ter data ware not availsble.

sults fu. © - 10 methods ¢. correlation were generally similar for

each criterica, o2ad results overall for the two criteria werc hizhly

sinila.

G An @ er A ew en W @ e AR mn v A

AT S VT

{Inscrt Table 1 chout liere.)

Cozpatibility ond accomplislment es reported by grovp participents
were highly related inm thiese Antorctic groups. The Pearson coxrelation
between Compatibility end Acconplislexent mean scores was W97, ond
cacrelation by the ranking methiod (Riio) was .9%.

Overall, there was 2 warked trend for heterojencity to correlate
nejatively vith group competibility aand accouplishuent. Significont
results fox epecific variables sy est useful srecas for further
investijation in studies of group essexbly, Contrary to expectatians,
variancé in azc was not correlated with copwutibility or accorplishrent.

Nelson's (1754) carlicr finding ¢f a neotive relztionship was based

W5 e -
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Gundersgon & Ryran 7
upon & cociometric criterion in emall, closely occociated work groups.
Considering the sroup ae a whole, wide differennes in age do not relate
gisnif{icantly to conpatibility ss reasurnd in this study. Similarly,
verinnces in cducation level and in freguency of worship did not
correlste similicently with either cricerion.’ Vexiance in size of
cormamity of residence (wxban~rwral) was neg ztlvcly correlated with
both cexpntibility and scconplistment. The most striking result zmion
the pexsonal ‘history variables was the hich negative corxclction between

heterozeneity in the importonce placed upea hobbies and recreational
=3

activities (nurbier of hobbies liked) and the yrowp effactivencss

exriteriz. Groups in which there was widr diversity in the values

B

placed vpon avocational intercsts did not get elony well toscther and

were not prodective.

Heterogencity on personality scales generally tended to corzelate

. 7] 9T 4 4=y WPl o LT 24 !
RS AR S Ly g

negatively with the group prerformence criteria. Neyretive correlotions

A
2

i

attained eiznificance (p < »05) for the Autoncny end Efficiency Scales
and aprroackhed significance (p < .18) for the Motivation and Wanted
Control Scales. These results tended to confixn prelictions that
attitudes and values most relevanl o greup maimterznce or schievement
would mott likely affect compatibility and accoxplichment. The contents
of the Autopery fcale showm in Appendix A z:rc concerncd with acceptance~
rejection of group influence. Streag needs for auwtonsny or independence
wvould seen to be inconsistent with group participation and suprort of

-
-

group goals. Siilarly, wide differences on the Wanted Control variable
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203
&

could be inmterprcted as reflecting tosic disagreement as to the need for
{’ and desirability of suthority and group discipline. Rank coazelotions
between hetero jeneity on the Exprecsed Inclusion and Expressed Control
scales cttained or approached sipmificant positive correlatioss with
the Accorplishnent criterion. A possible fnterprotation of this reeult

would be that Expressed Coutrol and Expressed Inclusion taken tojcther
A

0

reflect needs Zor dominance and that diversity om this veriable way
bave positive,rather than negative inplications for group cooperation.

Results for the Efficicncy (p < .05) snd Motivation (p < .19)

IR L BRI Ry

23 Scales would appecr consistent with the lypothesis that valwwes portaining
E to work and achicveuent of group so2ls would be nore criticel {or group
G

effectivencss tlan othexr neceds ond valucs.

Swazdng stenéoxd devietions for the Autonory, Efficiency, .nd

SABIINES s pn
e,

Hotivation variables provided on overall index of proup loro:cneity-

3 Ieterogencity, and this index correlated .51 with Compstibility and .71
2 with Accomplislment, Thus, cowbining veriances on @ number of personalit
Z s jt I

3 #eaies tends to cenlence prediction of the group effectivenecs eriteria.
£ from

3 s oduced .
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There reeme little xeacon to doubt that group accorplishment is

3 : highly dependent upon isterpersomnil cosmpatibility ot Antarctic statioms.
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would depend leavily vpon continued interpersonal compatibility after
several wontlis of unvemitting togetherness. A high correlation between
Conpatibility and fAccomplislnenat wewen scores, thorefore, aprears
reasonabie and predictadle. '

The relotionshdp between beterogeneity in Iur‘.;an--rural residence
and the Coapetidility and Accompliclment criteriz tends to cgree with
Rewcosb's (1561) observetion thet znong collede dormitoxy residence
sinilarities in wbar-rwral backyrowmds played & siznificent role in
cligue forrziion. Diffcresces in cultmral style ond expression are
still to be expected between urtan and ruacl pepulations, althoush the
wide differenccs caricotuxed in the rzes podia 2 generation 570 probebly
ere wmuch lessstrizing today. laevex, the fuet tlat sone resionel ond
wrban—rural valve differences exist is well cetchiiched and tlst tlece
differences way efifect social affinitics in intiscte groups 2lso tcems

rodiced from
%Zf: available copy.

plausidble.

The uzmexpeeted finding that iiporxtence pleced upon hobbies and
recrcotionnl) imtereste is hiphly related to gronp cocpstibility and

accozplishiwent is not difficult to rotionalize. This result wounld

appear to be birhly consisteat with the interperesonal exchonge formulations

deve’ oped by Thuibaut and Kellicy (3059) asd Jomans (1961) which holds that

cospatibility in social xelationchips is beced upon possibilities for
reciprocal rewards and costs (punishnente). Mombers of closed ~roupe
who are dependent upon a vaerlety of social activities requiring the

rarticisntion of others will not value highiy tie companionship ef

othex persons who are disintcrected in such sctivities.
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Gunderson & Rywan " 10

Results for the personality scales strongly cuggest that reducing
grouvp heterogencity on certain need end attitude dimensions may contri-
bute ’to effective functioning of fsolatcd work groups. The propertice
cf groups as emtities have been infrequently studied, and po data sre
availzble en long-term cloged groups. Haythornm's review {1957) wae
addressed to the group assembly problem end described earliexr etudies.
Altran and Hoythorn (1766) have discussed effects‘of personality
homoz- neity~hﬁ;:€ero;;encity on coxpatibility and performance in dyads
confined for 10 doys. Fricdlander (3964) stressed differences betveen
ad boc laboretory groups and matugal organizetional work groups and
reported relationships of heterojencity on age, job tenure, occurctional
ievel, and ecucation to ncasures of group effectivencss and "iﬁtragroup
trust® in a larzc research orgonizetion. Only heterogcueity on educstional
level was simificantly (negetively) correlated with group effectivenecss
and trust in thot setting. Educational level obviously is hizhly relevasnt
to achicverent in & rescarch setting, and the above result eppears con-
sistent with the hypothesis that heterogeneity on variables rost relevant
to the group enterprisc would be expected to affect compatibility and
accomplishment.

Friedlander noted that grouwp size was substantially correlated
(nega'tively) with group eflectiveness and trust in his study; in the
present study group ize was not related "cc; corpatibility and accorplishreut

or to heterogencity on aay of the variables studied.
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Sclitz {1958) has proposed technigues for cosposing groups using

his seas'res of expressed and wanted inclusion, control, and affection,
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In the present study. conciderztion of theee ecales (the FIRO-B Inventory)

i

‘ sae limited to the effects of beterogeneity of sin:ile scales. Further

analysis is nceded to test Schutz's specific predictions.

The problcm of group composition is an irportant oze in a mmber

NSO e
SRS

of sgettings, but ecpecially so in sitvations invoiving prolenged

: isolation and wnuseal etrecs. Although the complexities of the prodiem
& »

K and the multiplicity of concepts and rethods have often seeced confusing
or discouraging, the results of the prescnt exploratory study appear

‘ prozmising as one epproach to increasing group effcctiveness.
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Footnotes
lxq:ort Yurber 67-16, zupported by the Bureau of Medicine end
Surzery, Xavy Departrment, under Research Work Unit ME 622.01.03-9G0S.
The opinions or assertions contained berein are the private ones of the
authors and axre not to be construed as official or as necessarily
reflecting the vicws of the Department of the Navy.

2stutistical assistance was provided by Mr. éeorge Seyrour.
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Teble 1

E Correlations Petween letero:zeneity on Personalit, and

5 Personzl History Variables and Group Compatibility and Axcomplislrent
3

4 Corpatibility Bueconplichrent

3

E : Sereening Variables Mean Rank Mean Rank
3 {Standaxd Dovintions {Pearson} (Fhe) | {Peczeon) {nlo)
A : Pexeonzl listory:

: Age <159 AL .051 .014
E Ecucaticn -.316 -.171 231 -.132
3 worship » 041 ~08% -.128 -.C26
Urban-rural —o6T73T - 471V -.6170% - 3cd%
Nucrexr of hobbics ~8E1%F - 75182 - B4T72F ~, 51 %%

Mumber of groups 1¢ 15 10 15

= Personality Scales (Self):

B Lchievenent «11S - 405> .131 -e23%

= Autonocry ~424 ~o430%F —,851%% -~ §753F
9 Nurtwance ~.037 —.364% =220 -.312

3 Orderly -.238 -.275 ~.835 -27%
Useful -.13% -+ 045 -.112 076

E Hotivation -.443% —+ 349 - GA2® -.313

P! . Decisive -.4900 -.287 -+256 -.124

(PPN P STPTT IR I

Fusber of groups 10 18 10 25

Expressed Inclusion -.131 346 -. G40 SALGER o
: Hantcd Inclasion +032 -.154 .342 ~ 040 :
‘ Expressed Comtrol «248 »311 324 418
- anted Comtrol -.$85% ~,182 -.4522  ~,182 ;
- } Expresced Affection -.243 -.232 -.1%4 -.071 :
= i ¥:nted Affection -.235 -. 004 .18° <179
e i Nuzber of groups 19 1s : 19 15 f
E i Friend Deseription: ;
Efficient -.32 ~.5247% -.536%% -~ 55y j
: | Syrpethy -.347 -.196 -.304 -.321
: Caution .183 -.0%3 <124 -.0%4 ‘
i Optirisn -.536 ~.229 ~.237 -.121

sapusionlii

Nuber of groups 10 15 10 15

. 'pé.lo
®3 p< .05
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Gunderson & Ryman

Accorplistmcat:

Aatonomy:

Pl

Arpondix A.

Scales for Group Criterion Meusures
and Relevant Fergonzlity liced Measures

Criterion Scales:

The men ot this station work well together as & te

Group spirit at this station is high.

“16

Ge

SR
PP

-

¥embers of this stativn disagree.2 ict with one snother, *

The men @t this station ore *te kind of men 1 like to

gpend a lot of time with.

Evexybody pulls tezether to get things done arcund here.

Therc is a pretty good feeling avoag the mon at this

riatien.
This group does not cecn to accamplish much.

Fe usually hLave & good idea of vhat cvexryone else
doing.

Everyone herc uould feel badly if the group did o

accoicplish its rission.

¥een the going gZots rouch, this sroup is at ite be

Everyone takes @ lot of pride ia whet this group
accomplishes.

Screenin < Scales:

I 1i.2 to be able to come and Zo as X picasc.

is

st.

I like to do thinge my oum wey, even though tlcy turn

out badly.

-

I like to criticize people who are in a position of

ccthority.

I like to feel free to do what I wount to do.

It bothers m: when soneone tries to tell we what te do.

I like to disregard rulcs that I consider to be wmjust.
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Autoiony:
(contivued)

Mot ivation:

Efficiency:

.

T Efficient

Cnce I have rade up ry wind, no ore can change it for me.

T rerefer to do things ny osm way, without rejard to vwhat
otlbers ray thinx.

Being part of an Antarctic es\p\.ditlon will be the high-
1ight of my carecr.

A large prorortion of the peojle I know world like to go
to the Antorctic.

Fost of the men who go to the Antarctiec will probably wish
they had staycd in the Taited States.

I like the idea of waiting several ronths before vie go to
tke Anterctic.

I would like to ctay in the Anterctic longer than now
plenned.

Icdostrious
Punctial
Axbitious
Tidy

it
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