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Preface

This research was conducted at the Harry G. Armstrong Aerospace Med-
ical Research Laboratory, Wright-Patterson Air Frrce Base, Ohio, under the
auspices of the Command, Communication, and Control Operator Performance
Engineering (COPE) program. The first author was on a UES-AFOSR Sammer
Faculty Research appointment at the time.

We are indebted to Maj. D. J. McBride for allowing us to use data she had
been collecting with her dissertation study in this project. Curtis Mayrand and
Greg Bothe of SRL have been extremely helpful in conducting this research.
Tracy Vogler was very efficient in organizing the data for analysiz and in orga-
niging and executing the coding of audiotape information. He and Rob Lindner,
Greg Peyton, and Skip Shattuck of SRL deserve special thanks for their long
hours of coding data.
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Emergent Leadership and Team Effectiveness
on a Team Resource Allocation Task

Emergent leadership and team effectiveness are important considerations in the
study of group tasks requiring coordination among members. By emergent lead-
ership, we are referring to the extent to which a particular individual exhibited
influential or leaderly behavior. Sgecifically, these leaderly behaviors are ex-
tent of verbal participation by the individual and the kinds of verbalizations
made. We tried to discover features of individuals and teams which allowed
theze individuals to influence team outcomes. By team eflectiveness, we are re-
ferring to team performance scores on an objectively quantified task. We tried
to discover factors in the team’s individual characteristics, compositicn, and
communication patterns which contribute to good performance,

Emergent Leadership

Verbal participation has been demonstrated to be a very good index of in-
fluence and leadership (Sorreniino & Boutillier, 1975; Stein & Heller, 1979;
Strickland, Guild, Barefoot, & Paterson, 1978). Another index of leadership is
the number of directive comments made by the individual {Bales & Strodtbeck,
1958; Sorrentino & Field, 1986). We used both of these indicators to study
emergent leadership in these investigations.

Leaders are more likely to emerge on certain types of tasks and in cer-
tain groups than others, Large groups need leaders more than small ones do
(Hemphill. 1952). Members usually respond positively to emerging leaders when
1) they féel that they can succeed. 2) they value the rewards for success, 3)
coordinated groun effort is required rather than individual effort. and 4) the
emerging leader is experienced at leading (Hemphill. 19G1). Members are likely
to appreciate and cncourage an emerging leader when the group r team has
experienced stress (Hamblin, 1958).

Under othier circumstances. it is unlikely that an emerging leader will be
encouraged by other members (Kerr & Jermier. 1978). If the team members
huve considerable and equal ability and experience. if they need independence,
and if they are indifferent toward group rewards. anyone emerging as a task-
oriented leader will be discouraged. If the task is unambiguous and routine,
if 1t has little variability, and if it provides its own accomplishmert feedback,
task-oriented leaders will also be discouraged because their roles are minimized
in impaortance by the nature of the task.

Let us consider some of the team and task characteristics in light of these
variables. The teams observed were three-person teams compozed of the various
possible combinations of males and females. They had equal and identical roles
in performing the task. which should have discouraged leadership dominance
by one member. The small size of the teams should have worked against the
emergence of leaders (Hemphill. 1932). The team members appeared motivated
1o succeed and 1o feel that they could succeed which should foster the entergence




of leaders. Team memberes had equivalent training and experience on this task,
but they had different levele of experience with computers and video games. This
differential experience should have encouraged the more experienced members
to become leaders.

A potentially important factor in the emergence of leadership was the sex
composition of the teams (Hollander & Yoder, 1980). Several studies have sliown

-that men tend to be more task-oriented and women, more group harmony-

oriented in groups (Bond & Vinacke, 1961; Eskilson & Wiley, 1976; Strodtbeck
& Mann, 1956; Vinacke, 1969). Since we have focused on task-oriented leader-
ship rather than socioemotional leadership (Bales & Slater, 1955) and tince task-
oriented behavior is more likely to occur during the trials (when we recorded
interactions), we expected that men would emerge as leaders more than women.
Male: would emeryge as leaders more if the task were a male sex-tvped one,
with whick moales would be expected to be more familiar (Hollander & Yoder.
1980). However, the TRAP task is probably only slightly sex-typed: that is. it
it sex-typed to the extent that males spend more time on related instruments
like computers and video games.

However. the rex compozition of the team may have greater impact than the
gender of the individual team member. For instance, Eskil:on & Wiley (1976)
found that male leaders performed more leaderly behavior when they ied an
all-male team than when they led a mixed-sex team. From these results, we
expected that men and women team member: would be more likely to emerge
as leaders if they were in the majority than if they were the solitary male or
female team member. \

Self-attention theory (Mullen, 1983) suggests that sex composition would
have other effecte on behavior in the group. Mullen argues that self-actention
makes a person try to conform to appropriate standards of conduct for him
or her in the situation. He further states that an individual it likely to be
more self-attentive in a group if his or her particular subgroup is small relative
to the total number of people present. One basis for self- and other-group
definition is gender (Mullen, 1983). Accordingly, a solitary male or a solitary
female should be much more self-attentive than anvone in an all-maie or an
all-female group. If the normative standard for males in groups is 1o be more
task-oriented and the standard for females iz to he more group-oriented. then
self-attentive solitary inales should emerge as task-oriented leaders more than
any other individuals. This prediction is opposed to the expectation expressed
in the preceding paragraph. This position did lead us to expect that members
of all-male or all-feimale teams would be less likely to emerge as leaders than
memberz of the majority sex in mixed-sex teams would.

Tazk features should al:o affect the emergence of leaders. The Team Re-
source Allocation Problem (TRAP) task will be described in a later section.
There waz more time pressure ou some trials than on others. Leadership behav-
ior should have been encouraged more on fast trials (Hamblin, 1938). The large
amount of team efior1 required shonld have encouraged task-oriented leadership.
In the McBride (in preparation) study. half of the teams were given appropriate
vesource allocation strategies to use before they began. Those teams which re-
ceived this heuristic information should have exhibited less leadership behavior
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because the knowledge of appropriate strategies should serve az a substitute for
leaderthip (Gleoson, Seaman, & Hollander, 1978; Kerr & Jermier, 1978). In all
conditions, perforniance feedback supplied by the apparatus should have also
substituted for leadership. Az the teams worked at the task, it became more
routine. Therefore, less leaderly behavior should have been exhibited in the last
secgion than in the first one.

Other task features could have affected the emergence of leadership. In all
conditions of both studies, team members had to look at their displays contin-
uously for information. The fact that all team members had access to identical
information on the screens probably minimised leadership communicaticn. The
display screens also made verbal communication less neceasary because a person
could lead by moving his or her cursor to the desired line rather than talking
about it. This leadership behavior, which we could not assess, probably oc-
curred more in later sessions after all team members were familiar with the
system. To the extent that members led by moving the curror, lower verbal
participation leadership would occur.

The required attention to the display screen reduced nonverbal communica-
tion channels in all conditions of both 2tudies. In the isolated setting of the Wil-
ton, McNeese, & Brown (1987) study, nonverbal communication was effectively
eliminated. One would expect that verbal communication would be accentuated
in the isolated setting to compensate for the unavailability of nonverbal com-
nwnication. So greater team talking frequencie: and average durations would
be expected in that condition.

Team Effectiveness

We measared team effectiveness by deriving a team performance score on
each trial. We attempted 1o see what information about team behavior and team
characteristics predicted those scores best. The questions we azked were: Did
teams with one dominant individual in terms of talking frequency or duration
or nummber of commands jzsued perform better or worse than teams without
a dominant leader? Did teams which talked more performy better or worze
than less talkative teams” Did teams with much computer and ior video game
experience perform better than inexperienced teams” Did teams with particular
tex compotitions perform better than other teams?

From the evidence that teams with members of essentially equal ability who
perform identical role: disconrage emergent leadership (Kerr & Jermier, 1978),
we expected that teams with a dominant individual would perform worse. We
expected that teams which talked more overall would perform beties, ezpecially
when the team had not received strategy information beforehand and especially
in the first seszion. However, a study of teamwork in naval crews indicated that
verbal communications. when they are nnnecessary, have a disruptive offect on
performance (Williges. Johnaton. & Briggs. 1966). On the presemt task. some
verbal communication eems to be neceszary 1o coordinate the team's efforts
optimally. Hence our prediction that talking will enhance performance stands.

Further. we expected that the team characteristic of haviag team members




who were experienced with computers and video games would yield better team
performance. This experience may have been extremely helpful on faster trials.
If there were different levels of experience within the same team, teams in which
the most experienced perton(s) talked most should have performed bette:. The
sex comporition variable was expected to affect team performance in the fol-
lowing way: Mixed-sex teams, especially male majority teams, were expected to
perform better because appropriate leaders thould emerge and group harmony
needs, which appear to be important to team functioning, should be met with
the presence of at least one female.

Types of Verbalisations

The audiotaped information in the McBride study was analysed according
to different types of verbalisations. Research cited by Foushee (1981) on com-
munications between flight crew members has interesting implications for our
coded data. He stated that more errors were made by crews who commani-
cated very little. That result suggests that total verbalisation scores should be
positively correlated with performance acores. Further, he stated that more ac-
knowledgementz to statements was associated with fewer errors. These results
led ut to expect (hat more agreeing rezponses would be associated with better
scores. More commands were alzo associated with fewer errors, which led us
to expect that more commands would be associated with better performance,
An wnsubstantiated comment by Foushee suggests that the use of suggestions
or questions to initiate actions instead of direct commands may contribute to
better performance. Also, if one person iszues more commands than others, it
may lead to poorer performance in this equal status team situation. More time
pressure (on fasi triale) should lead to more emergent leadership in terms of
number of commands issued. We al:o expect that fewer commands would be
12sued in later sessions, on alow trials. and among teams given heuristic infor-
mation because of the lowered need for leadership (Kerr & Jermier, 1978).

Team memberz with more video game tnd computer experience were ex-
pecied to exert leadership by issuing more commands or suggestions. Positions
cited earlier indicating that women are more group-harmony oriented than men
and some of Foushee’s (1981) obzervations led us to expect that women would
be likely to make leas commands, more suggestions. more questions. and more
f agreeing responzes than man would.

The TRAP Tazk

The Team Resource Allocation Probiems {TRAP). the task used in both stud.
iez that we analyzed. w:z developed bv CLif Brawn {Brown & Leupp. 1935). It
it a tazk which requires that team members coordinate their efforts to maximize
their team zcore. In the graphic dizplay mode. targetz appear on the screen aud
move from left to right. There are eleven rows on the screen and. at a particular
time. there are targets on most of the rows. Some targets reguire all three team




membere tu use their cursore to be on the same row simultaneously. Othere
require two team menibers and others. one. The way the targets are staggered
across the screen. it is impoesible vo respond to all targete during the time they
are on the screen. As you can see in the table below from Wilson, McNeese, and
Brown (1087), targets on the screen which require all three members to respon.
are worth more than two-person targeis and one-person targets.

Table 1. Target Valuer

One Person Targets Point Value
Blue triangle 1
Red triangle 3
Blue circle 3
Red circle 5

Two Person Targets
Blue triangle 4
Blue circle 4
Red triangle ]
Red circle ]

Three Person Targets
Blwe circle 3
Red circle 9
Biue triangie 9
Red triangle 15

The tagk iz to accumulate as many points as poszible on a trial. Figure 1 from
Wilson, McNeese. and Brown (1987) illustrates how the acreen could look at one
time on a trial. There are other variations of the tatk which were used in the
two studies from which we analysed data. One variation in the study by Wilson.
McNeeze. and Brown (1987) waz to present an equivalent alphanumeric version
of the graphic display (i.e. 11 labels such as “blue triangle™ with a clock ticking
off the time rather than having targets moving across the screen). The McBride
(in preparation) study used the« original graphic display and three other moving
target display:: 1}ietter target. 2)color targets. and 3)ietter’ color targets,

Aa important addition to all displayz in the McBride study was 20 black
rectangular targetz of uucertain value. Tu find out an uncertain target’s poten-
tial value, all three member: had to curror to the row and press “stant”. After a
time, the potential points and the probability of getting the points appeared on
the rectangle: for example, L&4 meant that there was a low probability {20%) of
getting 84 points. At that point. the tear could abaudon that target for other
opportunities or press “start” to commit to that target.
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Method

We analysed computerised data from the Wilson. McMeese, and Brown
(1987) study, and computerised and audiotaped information frons the McBride
(ia preparstion) study. The primary independent variables in the totally within.
teame Sosigu of the Wilson et al. study were: 1) display speed (fast & slow); 2)
setting (large screes display and small ecreen with isolated team members) and
3) display format (alphanumeric and graphic). The effects of these variables on
team periormance is precented in that paper. The primary independent vari.
sbles of the McBride study were: 1) display speed {fast and slow): 2) display
format (originel graphic, color, letter, & letter,/color); aad 3) heuristics (poasi-
ble strategies prosented of not). It should aleo be noted that wniertain targets
were a constant in the McBride study. while they did nca appear at all in the
Wilsow 2t al. study. The tweaty additional uncertain value targets added ap.
proximately one minute 10 the fast triale and twe minutes to the tiow trials,
The effects of these variables on team performance will bs presented elsewhere.

Subjects

} Sixteen three-perron teams participaisd in the Wilson et al. study. and 32
threc-persor teams participated in the McBride r2udy. The sex composition of
the teams varied from all male to all female. All individual background infor.
mation available was wsed in the analveis. This included the sex comporition of
the teams, the reat location of members. and in the McBride study. the class of
team members (and age of approximately half the teame). and computer and
video game experience from self-reports.

Procedure

Information on experimental conditions. average talhing duration per iudi.
vidual per trial. talking irequency per individua) per trial, and team performance
scove per trial was derived from computer records for the twn experinent s
Other individual information ard sex composition of the tean: were combined
with that data from both experimenta.

We zlio analysed audiotape information from the McBride study. Coders
listened 10 one or two channels of the audiotapes corresponding to utterances
of oue or two team members during the trials of the first and last sssions. For
each utterance. the coder recorded the person 2peaking {A. B. C) and classihed
the verhal contemt as 1)a command. 2)a snggestion. 3)a quertion, 4)a statement.
8) an asreeing respousre. or ti)a dizagreeing response. From thiz raw data. we
derived the unmber of each 1vpe of verbalization by each person on each trial.
This information and the talking frequencies aud durations were used to aszess
the amount of influentiai or leaderly hehavior by each individual.

Subjective sztimates of the percent influence of each team membher on target
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decisions were aleo obtained frons each subject.

Derived Scores. Some nf the measurer used were the rame arross the two

studies. 'n both studies, the primary measures of team participation were total
team talking frequency per four minutes of irial time (FREQ): average ui-
terance duration for the team (DUR); the maximum frequency of the team
(MAXFREQ), which represented the percent of talking frequency for the most
talkative member of the team; the maximum duration of the team (MAXDUR),
which represented the percent of the team’s talking duration of the longest talk-
ing member; the standard deviation of the frequencies of the team (STDFREQ);
and the standard deviation of the durations for the team {STDDUR). These
team behavicr nieasusces sere compared to team performance scorer {SCORE),
which were expressed as a percentage of optimal scores predicted by a model for
aach trial, to assecs team effectiveness. The individual participation measures
used to index leaderly behavior were standardized frequency (ZFREQ). which
E was the number of times a person talked relative to the talking frequency of the
‘ whole tzam; the raw individual frequency (IND FREQ): and individual duration
* {IND DUR). which was the team member’s average vtterance duration.
: la the Wilacu et al. study, tex of the team member (in particular sex con-
position teams). the seating position. and SWAT preference scores were related
to these individua! behavior measures. The sex composition of the teams was
related to the team behaviors meazures und the ream xore.

In the McBride study. the age. academic class. inembder tex in particular sex
compceition teame. individual computer experience scores {from self-report).
individual video game experieice. and influence {mean of subjective ratings of
percent influence) were related to the individual hehavior measures. The sex
compotition of the team. team coiiputer experience. team video game experi-
ence. and team maximum influence {which was the influence score of the most
influential member of the team) weve related to the team behavior measures
and the team performance scores.

The avdictape data from the McBride study wa: coded into commands, sug-
gestions. questions. tazk-related statementz. agreeing rezponzez. and disagreeing
responsez made by Person A. B, and C on each trial of che firet and fourth (las)
sestion. The frequencies of these six response categories comprised the individ-
ua! leaderly commontz measures: thev were related to the same individualfactors
mentioned 1n (e preceding paragraph. Two individual meazurez, COUNT and
ZCOUNT, wers derived for each category and a total communications category.
COUNT referred to the raw number of such coniments made by the individual;
ZCOUNT was the nmmber of such comments= relative to the 1otal of the com-
nment: made by the whole team. Maximum scores on each category IMAXCOM.
MAXSUCG. MAXQUEST. MAXITATE. MAXYES. MAXNO and MAXTO-
TAL). which represented the numiber of such comments inade by the person
who iszued the most commandz, etc. relative o the team 1ot for the category.
were derived. SCOUNT was the sum of the verbal category for a team. Theze
leadership and team hehavior measvres were related 1a each other and the team
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Moi-muce score.

Results

Wilson, McNeese & Brown Resuice

At the team level, trial apeed (involving time pressure) had some interesting
effects on behevior. Teams taiked more times per minute on the fast trials,
F(1,15) = 9.17, p < .01;and they :alked in shorter utterances on the fast trials,
F(1,15) = 12.13. p < .005. Also, a talking leader emerged most on the fast trials
with graphic. displays, F(1,15) = 3.88.p < .07;and the variation in talking
frequency among team members wa: greatest on the fast trials, F(1,15) =
6.28,p < .05. As for team performance, teams scored better on the slow trials
than on the fast trials, F(1,15) = 188.19, p < .0001; and they acorsd batter with
graphic displays than with alphanumeric displays, F(1,13) = 23.35,p < .0002.
The group versus isolated setting did not affect performance or behavior. Nor
did the sex composition of the teams affect behavior or performance of the team
as a whole.

‘When behavior at the team level was correlated with team performance,
an interesting pattern appeared. The teams who had more dominant talkiag
beaders scored worse, r(16) = —.50, p < .05 between MAXFREQ and SCORE.
When the axperimental conditions were ignored, the correlation between team
talking duration and team performance was significant. r(128) = .22,p < .02,
‘indicating that teams which talked in longer utterances scored better.

~ la this study, we only had three individual factors to examine 1o zee which
kinds of people exhibitcd the most leaderly beh-vior. Thoze three factors were
sex of che individual (within particulac sex composition teums), individual
SWAT preference:, and individual seat position. The overall Fs of sex com-
position did not approach significance for any of the measures. But according
%0 poirwise comparitons, the solitary women in majority male teams talked
more han women in majerity female teams (¢ <« .06) in terms of individual
talkin~ frequenties; and in “erme of standardised frequencies {ZFREQ) and du-
rations. they talked more and in longer utterancez than men in those majority
nicle teame (p < .07 for both measures). For the SWAT preierence types,
S _ we only used the data from the four teamns who had a team member of each
el SWAT type for analysis; and the overall ANOVA results were not significant,
- ' F(2.9) = 2.63,» < .13.However. pairwise comparisons showed that subjects

who focused on cognitive effort in their subjective workload judgments talked
move than team member: who emphasised pavehological stress in their work-
load judgments {3 < .05). Seat position did not affect the amount of leaderly ‘
behavior displayed. _ ‘

11




The McBride Computerised Data Results

- The effects of trial speed on team: performance and behavior in thiz study
were very consistent with the rezults in the Wilson et al. study. Again, teams
talked more times per minute on the fast trials, F(1,24) = 61.70, p < .0001; and
they talked in shorter utterances on the fast trials, F(1,24) = 24.24,p < .0001.
Also as in the Wilzon et al. study, teains scored better on the slow trials than

on the fast trials, F(1,24) = 470.53, p < .0001. As in the earlier study, variation
~ in talking frequency was greater on the fast trials, F(1,24) = 10.11,p < .GO5.

“The sex compodition of the teams did not affect behavior or performance
according to the overail F's, but pairwise comparisons suggested that variances
in talking frequency (STDFREQ p < .07) and duration (STDDUR p < .05)
were greater in majority male teams than in majority female teams. Also,
among team: which were not given heuristics, all male and majority male teams
performed better than majority female teams, F(2,13) = 3.75,5 < .052.

Other factorz present only in the McBride study affected team performance

- and behavior. Teame that reccived heuristics about the task performed better
~than teams who.did not, F(1.24) = 13.67, p < .005, with the best scores being
‘achieved by teams with heuristics on the fast trials, Interaction F(1,24) =
8.28. p <.01. Teams given heuristics also valked in longer utterances, F(1,24) =
'8,42,p < .02; and on the fast trials, these teams with heuristics spoke more
than teams in the other three conditions. Interaction F(1,24) = 7.01.p < .02.
In addition, variability in talking frequency was greatest among teams given
kewristics on fast trials, STDFREQ Interaction F(1,24) = 12.84,p < .005.

The statistics on sessions revealed some inte~esting patterns of behavior as
the teams became more experienced at the task. Teams scored better in the
final two sessionz than in the first one. F(3,72) = 10.11.1 < .0001: and they
talked less, F(3,72) = 4.26.p < .01. Alzc. leaderly talking behavior increased
froth the early sessions to the iater ones; MAXFREQ F(3.72) = 3.99,1 < .011
and MAXDUR F(3.72) = 3.69, r < .02: and the variability in talking frequency
and duration increased from the early sessions to the later ones. STDFREQ
F(3,72) = 9.79, < .0601 and STDDUR F(3,72) = 9.26, 1 < .0001.

‘When behavior at the team level was correlated with tean performance, the
negative ~orrelation hetween dominance of the talking leader on thie team and
score was not significant. r{32) = - .15.p = .41: unlike in the previous study.
Result:z indicated that overall team computer use experience was related to team
performance, #{32) = .534.p <« .002.

At the team level, partial corvelations between behavioral measures and score
(adjusted for teams. mneaning that teams’ intercepts were equated) ar different
levels of heuristics. sessions. and trial speeds were calculated. Most significant
correlations occurred in the first sezsion on fast trials with the teams which
were given heuristicz. Under those conditions, teams which talked less scored
better. r(G4) = -.30.r < .05: and teams with more dominant talking leaders
and greater variability m team members’ talking scored better. r's hetween
acore and MAXFREQ. MAXDUR. STDFREQ. and STDDUR ranged from .30

10 .35, p's < .05. By the last session and for the slow trials throughout. tliese
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corpelations duappea.red for the teams with heuristics. The only significant
pmhl correlation for the teams which were not given heuristics occurred in the
ﬁm sestion on the siow trials. This result indicatea that teams which talked in
lopger utterances under these conditions scored better, r(64) = .31,p < .05. No
other partial correlations with team performance were significant.

On the individual level, we evaluated the relationships of academic class,
age, sex (in particular sex composition groups), computer experience, and video
game experience to talking leadership measures (frequency, standardized fre-
quency, and average talking duration) and rated influence on the team’s de-
cisions. . Among the individual background variables, males had more video
game experience, F(1,94) = 14.20,p < .001; as did lower academic classifica-
tion subjects, r(96) = -.20,p < .053. Males also had slightly more computer
experience, F(1,94) = 3.77,p < .08. There were no differences in computer
experience between subjects based on age or classification.

On the individual level, some interesting patterns emerged in the data on
rated influence of the individuals. Recent video game players were rated as
more influential than those who had not played recently, r{48) = .28.p < .054.
Also, those who talked less, according to ZFREQ, were rated as more influen-
tial, r{48) = -.27,p < .07. Video game players talked less than non-players.
r(96) = —.21,p < .05. To examine this pattern more closely, we broke rated
influence down into rated influence on fast and slow trials, and we examined
the correlations at different levels of heuristics and trial speed. It occurred
that the strongest correlations with rated influence (on fast triale) appeared
for the members of teams given heuristics on the fast trials. Under these
conditions, persons who talked (ZFREQ) lesz were rated as more influential,
r(27) = -.3¢,p < .07, and experienced video game plavers were rated as more
influential, r(27) = .39,p < 05.

Sex of the individual did affect talking behavior in different sex composition
teams. Pairwise comparitons on the frequency measure indicated that females
in majority female teams (M = 9.91) talked more than females (M = 4.19,p <
..052) or males (M = 5.86,1 < .02) did in majority, male teams. The average
duration data revealed that females in a maority (M = 4.41sec.) talked more
than maler in a majority (M = 3.30sec..r < .03). Also on the duration measure,
males in all male teams (M = 4.47) talked in longer utterances than males in
majority male teamig (M = 3.30,p < .005).

‘Cvpes of Verbalization: Analvsis

Four coders recorded the six types of verbalizations spoken by the three
members of the 32 teams during their first and last (fourth) sessions of eight
trials. Because each team’s sessions required two or three hours to code, each
cader did approximately one-fourth of the coding of commeuts. All coders did
one zezzion of one team in order 10 clheck on the reliability of the coders. The
pairwize reliability coefficientz amoug three of the coders were .97. .93, and .v4.
However. partly because he coded what the otlier three coder: had recarded as
suggestions as commands. the correlatious between the fourth coder's observa-
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tions and those of the other three coders were .10. .08, and .29. The data from
the teans he coded were eliminated from the analysis. In addition, data from
nipe tearas which talked very infrequently were eliminated because we judged
that their data would distort some of the percentage-wise or proportional results.
Consequently, data from only 18 of the 32 teams were used in the analysis.

_ First, we examined the effects of heuristics, session, and trial speed on the
team’s verbalizations. As in the previous analyses, trial speed had powerful
- eflects on team verbal behavior. Fast trials elicited more comments per time

unit mad-s by the whole team in the verbal categones of commands, F(1, 16) =

20.47.r < .001; suggestions, F(i,16) = 80.28,p < .000]1; agreeing responses,

F(1,1| = 4.45,p < .051; and disagreeing responses, F(1,16) = 7.50,p < .02,

than :low trials did. As would be expected. fast trials elicited more total team

commwunications than slow onez did, F(1, 16) = 69.93, p < .0001.

Trial speed had different effects on how much one member dominated in
giving suggestions and ox how much one person disagreed more than the others.
On zlow trials, one person dominated in giving suggestions more than on fast
trials, F(1,16) = 10.43,p < .01. However, more domination by one perzon in
disagreeing occurred on the fast trials than on slow ones, F(1,16) = 6.58,p <
.05,

Teams consistently made more commands, F(1.16) = 7.21,f < .02; more
task-related statements, F(1, 16} = 4.14,p < .06; and more agreeing responses,
F(1, 16) = 10.86, p < .005; during the first session than during the last session.
Total team communications followed the same pattern, F(1,16) = 7.78,p < .02.
A Trial Speed X Seszion interaction indicated that the decline in number of team
commands from the first session to the lasi one was greater on: the fast trials,
F(1,10) = 10.90,p < .005. There wa: an Heuristic X Session interaction on
MAXNO, the leadership measure for dizagreeirg responses, F(1,16) = 4.25,p <
.056; indicating that dominance in disagreement decreased from the first to the
laxt seszion on teams without heuristics but increased for teams given heuristics.

There were no significant correlations between team scores and the team
anount or leadership measures for any of the verbal categories overall. It is
interesting to note. however. that ream member: did fit into different roles.
That is. the person who emitted the most of each type of verbalization gave
significantly more than 33.3'% of thoze rezponse:. The foremost contributors of
commandz gave 68.1°7 of the team’s commands: suggestions. 52.6%7; questions,
64.84: task-relevant statements, 52.1'7: questions. 64.87; agreements, 62.6'%:
and disagieemenis, 71.3%. But those who gave the most commands, sugges-
tions, and disagreements to direct or redirect actions must not have been the

, most talented at the game because leadership on these categories was uncorre-
B lated with team score:. Suggestions were the most common type of verbalization
(n = 16.0 per team per 4 minutes of trial time): dizagreeing responses were the
most uncommon (n = 1.2\.

When team measures were broken down according to heuristics, session. and
trial speed. there was only one correlation that was high enough to be considered
meaningful in light of the number of correiations which were computed. That
conrelation. r{6) = .96.p < .003. indicated thar the more dizagreements that
occurred on slow trials in the last sessioh among teams not given heuristics. the

-— T —
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betuver the team's score was.

The only discerriible effect sex compotition of the team had on overall team
behavior occurred in the statements category. Male majority teams had one
member who dominated in making task-relevant statements more than feinale
majority teams did. Male majority MAXSTATE M = 59.81, Female majority
MAXSTATE M = 48.48, p < .05 by pairwize comparison.

On an individual level, correlational analyses indicated that several verbal
categories were related to the rated influence of the individual on the team’s
decivione. Relative to others on their teams, those who issued more commands,
" r(30) = .40,p < .05; those who made more suggestions, r{30) = .61,p < .001;
those who nade mcre disagreeing reeponses, r(30) = .52,p < .005; and those
who made more total comments, r(30) = .75, p < .0001, were rated more influ-
ential. Making suggestions was most strongly related to influence.

Some imdividual characteristice were related to the number and types of com-
meat: made. Older people made more suggestions, r(39) = .42, p < .02; made
more agreeing, r(30) = .61, p < .001, and disagreeing responses, r(30) = .45, p <
.02; and made more total task-related comments, r(30) = .50,p < .00%, than
younger people did. Also, individuals who had more computer experience made
more ruggestions than computer-inexperienced people did, r{54) = .33,p < .02.
A similar pattera appeared for video game players, r(54) = .26, p < .061.

Whea we examined the verbalizations of men and women, we found that
women asked more questions than men did, F(1,52) = 7.39,p < .01. Relative
to other team members, men made more task-relevant statements than women
did. F(1,28) = 18.67,p < .001; and men made more suggestions than women
did. F(1,28) = 5.85,1 < .05. When the verbalizations of men and women were
considered in the context of different sex composition teams. similar results were
obtained. For instance. women in female majority teams asked more questions
than people in any of the other teams did, F(4.49) = 2.70.r < .05. Relative to
other team members, men in majority male and majority female teamns made
more task-relevant statenients than women in majority male and majority female
teams did, F(3.20) = 7.05,p < .005. Alio. although the overall F test was not
significant. pairwise comparizons showed that men in majority male teams made
more suggestions than women in the s:ame teams: male ZCOUNT M = .46,
female ZCOUNT M = -.92.p < .05. On the other verbal categories. no sex
differences occurred.
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Discussion

What type of person it most likely to lead in 2uch tasks” Which kinde of
teams perform better? Which task features affect behavior and performance?
How is communication involved?

Leadership

From the Wilson et al. study, verbal participation or talking time was our
index to leadership. From that data, it appears that the only woman in a niale
majority team is likely to lead. That fir.ling is consistent with self-attention
theory (Mullen, 1983), which indicates that individuals in a minority are more
self-focused and are more likely to try to perform well. People who are attuned
to ihe mental concentration demands of a task are more likely to lead tiian thoee
who focus on the psychologically stressful aspects of the task are. Both of these
results are guite tenuous statistically.

The effects of sex and sex composition on talking leadership are muddled.
In the McBride study, it was the women in female majority teame who talked
more than the solitary woman in the male majority teame. which iz a pattern
opposite to the Wilson ¢t al. results.

There is also reason to question whether simple amount of talking iz a good
index of leadership. In the second study. those who talked lest were rated as
more influential by fellow team members. The fact that video game players.
who talked less. were rated as more influential alto makes usz question whether
amount. rather than type. of verbalization it a gocd measure of leaderthip.
The video ganie players’ pattern of behavior zuggests that they may have been
leading by moving their curror 1o the desired row rather than talking. ,

When we examined the tvpes of verbalisations. we found that commands.
suggestions. quertions. agreeing rerponzer. and dizagreeing rezponzes were all
potitively related to rated influence. Ou an a priori basis. we define commands,
suggestions. and disagreeing responsez as directive, leaderly behaviors. Viewed
in this way, older people. people with more computer experience. and men acted
in more Jeaderly way:. Women aszked more questions. which might be construed
as seeking leadership. than men did.

Team Effectiveness

Our index of team performance was the number of points scored by a team
on a trial relative to a maximum score generated by a model. The first study
indicated that teams that had a dominant talking leader scored worse. suggest-
ing that more even participation by all members produces better performance
on this type of 1azk. Also. teams that talked in longer witerances performed
better.
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The second study thowed that giving teams heuristic information about
executing the task improved their performance. Teams also performed better in
later scssions as they accrued experience on the task than they did in the first
session. Teams performed beiter when the time pressure created by the speed
of the moving targets was less,

But what team characteristics and ways of behaving aflected performance?
Those teams whose members had more computer experience scored better. For
teams not given heuristic iuformation, all mase and majority male teams per-
formed better. Perhape these teanis performed better because men had more
computer and video game experience than women did. For teams with heuristics
in the first session and on fast trials, teams that talked less scored better and
those teams in which onc person dominated talkinz and others fell quiet also
scored better. In the analysis of types of verbalisations, there were no factors
that generally affected team perforniz-ice.

Task Features

Tim: pressure in performing the task affected team behavior and perfor-
mance. Teams talzed more per minute: and in shorter utterances on fast trials
when they had to huiry to handle the targets before they went off the screen,
Oue person tended to dominate the talking on fast trials because there was no
time for conversational turn-taking. Teams did not score as well on fast trials.
Probably teams performed worse on the fast trials because of the speed of the
1argets. nos because they talked more.

As the teams improved their scores in later sessions, they talked less with
fewer commands, task-related statements. and agreeing responses being made.
Also, one person dominated the talking more in later sessions than in the early
seszions. It seemz that they talked less because they got familiar with the task
and communication became unnecessary rather than that they improved their
performance because they talked less.

The Role of Communication

All team members worked on the same task with the same information on
each zcreen. Everyone could see each other’'s cursor movements. Verbal com-
munication would have been more neceszary if they had not been able to see the
other cursors. After a time. the task became routine and members became adept
at responding by watching objects on the acreen. Leadership communications
were handled more and more by cursor movements.

Even with this reduced nced for communication. team members did adopt
diflerent communication roles. One member hecame the leader by izsuing di-
rectives by commands or suggestions more than the others did. Others simply
agreed or made task-related but not directive statements or asked questions.
That leadership was not positively related to performance probably occurred
for several reasons. One reazon was possibly that the most able members were
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not the moct assertive. There was very little disagreement on the task so who-
‘ever spoke up firee took charge. We know that the experienced video players,
who may have been most skilled, did not speak much.

Another factor may have been that verbal communication is quite time-
consuming. That might explain why one person dominated talking on fast
trials. In addition, visaal communication was restricted by members’ side by
side seating and their need to watch the targets on the screen. Consequently,

members would not have seen facial cues indicating that it was now their turn
to speak. Coordination of speech was impaired. Aural communication was
restricted by the headsets and microphones, which were a hindrance tc natu-
ral conversation. Therefore, communication played a more minor role in this
sitwation than in many othere.

Conclusions

Older people, people with computer experience. and men emerged as leaders
on this task. The team: which performed best were those whose members were
computer-experienced and teams who had been given information on strategies
for execating the task. Performance seemed to be hindered if a dominant talking
leader emerged on this particular task.
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