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ARBSTRACT

This report is a by-product of a major research program on
the social and psychological aspects of stress. Charactaristics
of the pesrformance of individuals were used to predict ths same
dimensicns of the products they wrote as 4-man groups, The minimum,
maximum, and average individualis' scores were corrslatsc with the
group's score, for B8 rated dimensions of written products and for
~time to solution., For ail groups in the study, 3 dimensions and time
to solution were highly predictable using more than 1 of the basic
models; these 3 dimensions were those which best differsntiated the
3 types of tasks in the sample, when the task types wers separatsd
pradictability of gr.up scores with the 3 models varisd with task
type and dimensions; the minimum individual's scors was gansrally
a hetter predictor of the group scores than was the maximum or averagse,
and this modsl compared favorably with prediction using multipls
linear regression, The concepts pattern of positive and negative

corruiations batween group scoress and those of the minimum individual,




CHAPTER I: INTRODUCTION
A, The Problem

One of the ea-ly questions addressed by researchers in
social piychology concerned the comparison of the performance of in-
dividuals with that of groups, As research accumulated, using s
variety of "groups,” "individuals," and methods of comparing iha
two, it bescama clear that the answer to this apparently s3implo
question was much more complex than had originally been naasuaed,

As illustrated by Lorge, Fox, Davitz, and Brenner (1958)
in their review of the literature in this arsa, laboratory studies
have generally been concecrned with situations involving learning
and/or memory; with judgment, estimation, or decision-making;
or with problem-solving tasks., According to a recant summary by
Davis (in press), when a group-individual difference occure in
learning situations, groups are more likely than individuals to
produce a correct response, and to do su more quickl)y; they ars
less likely to make errors. Croup superiority in problem-solving
is reflected in quality of solution and number of errors, and laess
fraquentiv in time to sclution; howsver, in terms of man-hours,
efficiency may be less for groups than “or individuals. In
judgment tasks, the group is genarally more accurate than an in-
dividuel; this superiority csn often be accounted for by stetistical
or probabilistic factors rather than by the facilitating effects of

interacticn,.
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Besides the wide variety of task situations in the literature,
a second complicaticy is recognized by Lorge, st, al., (1658):
the "partial counfounding...betwsen task and kind of group" (p. 342),
That {s, a particular type of "group" has generally been used only
within studies involving ons of the above task situations. Loarge,
at. al., summarize the various typss of these so-cailed "groups" with

which indivicuals might be compared:

1. Interacting, face-to-face group, i.e., involving
group meating and discussion:

a. with a tradition of working together (traditioned)
b. with no tradition of working together (ad hoc)

2. Neninteracting face-to-face group, i.e., invelving
physical meating, but nou discussion:

a, with a sequel appraisal of group opinion (climatized)
b. with a sequel appraisal of individual opinion
(social clima%ized)

3. Noninteracting non-face-to-face group, i.e., involving
no meeting and no discusaion:

a, avsraging nf individuals' psrformances (statisticized)
b. combining of individuals' performances (concocted) (p. 340),

The "individuals" with whom = group's performance is compared
vary considerably as well., The average individual may fall short of

the average group in quality of output, while the most able man may

actually perform better alone than dces the best group. In addition,
recent appreisals of the literature on social facilitation and
inhibition (Davis, in press; Zajonc, 1965, 1966) suggest that the
"individual performance" of the same person may vary considerably

when he is isolated, in the presence of an audience, or in the presence
of other coacting individuals. Tha direction of this difference seems
to depend on the task. In general, Zajonc (1965) suggests that per-
formsence of well-learned tasks is facilitated by the presence of others.

On the other hand, the acquisition of habits and ths nerformence of




3
novel of barsly-learned tasks seems to be impeded by audiences or
coactors except whan these coactors provide cuss to the performance
desired of or by the actor,

A final complexity in attempts to show superiority of either
the group or the individual has arisen because thia sarly studies in
this area (for example, Gordon, 1923; Knight, 1921) ofter compared
individual psrformances with some combination of these same individual
performances into a "group" performance (the "statisticized" or "con-
cocted" group of Lorge, et. al., 1958). More recently (for exampls,
Shaw, 1932; Taylor, Berry & Bl'ock, 1958) the tendency has baan to
compare individual performances, either separately or combined in
various ways, with the output of the sams or different individuals

when they interact (as in "ad hoc" or "traditioned" groups), The

fo-mer compariscns frequently illustrated mathematical or statistical
principles (Collins & Guetzkow, 1964; Secord & Backman, 1964), More
recently, Steiner (1966) has suggasted an idea ts which this discussion
will return: the latter type of comparison allows the experimenter to
svaluate various assumptions zdout group processes, or how individuals
ccmbing their rescurces to produce a group performance. As pointed

out by Davis (in press), the early problem of individual versus group
supariority has evolvaed into the mcre complex question of dstermining

the facturs important in group process,

8. Approach of the Prasent Research

Attempts to investigate the relationithips between individual
and group performances have, as indicated above, involved various
sorts of tasks, and many interpretations of "individual" and "group."
The research reportad harein repraesents an attempt to produce generali-

zable resul’s pertinent to this question,
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This study represents the junction of twn lines of research in
social psychology., Tha first involves a set of tasks, and criteria
for their evaluation, which allow the present research to obtain the
same output measures for comparable tasks, This permits comparison
of the performances of an individual when he is working alone, and
when he is part of a group. The second is the larwe body of conceptual
and empirical work concerned with the prediction of group psrformance
from data on individuals. The following sections will consider in

graater detail these two bases for the present investigation,

Tasks and Performance Criteria

Among the conditions which determine whether group effort will
bs superior to individual worv, and which foster various sorts of
combinations of individual contributions, ore important variable is
the type of task or problem presentad to the subjects. The relevance
of task type to tha individual versus group issue is wsell documanted
in an integrative summary of this literature oy Ccllins and Guetzikow
(1964), As indicated in a theorestical paper by Steiner (1966), the
demands of the task are also ralated tc group productivity in that
they "deturmins whether a particular kind of resource. ., .is relevant,
how much of each kind of resource is neaded for optimal performance,
and how the various relevant resousces must be combined and utllized
in order to produce the best pcssible outcome" (p. 273).

A current program of research (Machanen, 1965a, 1966; Hackman &
Jones, 1965; Hackman, Janes & McGrath, 1967; Kent, 1967; and Morris,
1965) provides a task technology which can bs used to advantage in
the present study. That program bagan as an attempt to davelop a
taxonomy of group tasks and a methodology with which the differsnces

among them might be stuuird. The tasks and performencse criteris




5
developed in th.is research program have providad a convenient maethadology
for use in the present investigution into the individual-group performance
question. Tasks includea in the original Hackman scheme are iitellsctive,
rather then manipulative or motor; there are many potential solutions to
each task, but the group is required to construct a gingle wtitten
product, Although the tasks ware originally written for performance
by groups, they are suitable for presentation to individuals as well,
Through factor analytic methods, a stable set of six dimensionas
has been developed for the descriptiorn of products generated in response
to these tasks. According to Hackman (1966), these dimensions are:
designed to provide a means wherety the common characteristics
of a heterogensous set of grour products (cen) ba systematically
assessed and compared, The dimensions are:
1. Action orientation. The degree to which a product states
or implies that a specific or gensral course of action
should be, might be, or will be followed.
2. Length,
3, Originality, The degree to which the ideas and/or mode
of presentation of a product are frash and unusual as
cpoosed to obvious and mundans.
4, Outlook, Tha degres to which the general point of view
or tone of a product can be characterized as “"positive"

or optimistic as opposed toc "nagative" or pessimisiic,

5. Quality of presentation. Evaluation of the grammatical,
rhetorical, and iiterary qualities of the oroduct.

6. Issue involvement, The degres tu which a product takes

or implies a oarticular noint of view ragarding scme
gosl, event, issuas, value, or nrocedure. {75, 24-25.)

Judges rate written oroducts on 18 scales, three of which comprise
these six precduct dimensions; these judges are blind to either the task
which gave rise to s product, or the group which parformsd the task,

The end result of this procedure is s set of six scorrs which describes

a product, and which allows that product to be compared meaningfully

with products gensrated by other individuals or groups, on the sams or
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on cther tasks and aven in other rosearch studies., Since the wide
variety and incomparability of the criteria of group performance have
baen & major impediment to tha intsgration of findings on group pro-
ductivity to date (Hackmen, .Jones, & McGrath, 1967) the use of such
genaral or "task-indsperndent” dimensions should permit greatar general-
izability of experimental results across studies.

Two additionel scalss have been used in this program of research:
the "Creativity" of & .product, and the "Adequacy" with which a product
fulfilis the specific demands of a task, These scales were originally
ingluded as an aid to interpreting the nature and size of relationships
between task characteristics and the six genaral product dimensions.
They have baen retzined in the present research because thay closely
resamble ths most fraquently used criteria for evaluating the effect-
iveness of group intaraction, as indicatsd in collections of tasks by
Shaw (1963) and Hackman (1965b), Adequacy and Creativity, although rated
in a marner similar to the other scales, ate "task-dependent” in that
the judge must be familiar with a task's requirements befors he can
avaluate the adequacy and creativity of a response to it.

Tasks within the Hackman collection fall into three types
differsntiated from one another by process requirements and by their
content or "mental materials," According to Hackman (1966), "Each
of the three original (task) types is seen as an intersection of a
particular kind of process esmphasis with a certain class of ‘task
content'" (p. 6B), More specifically, production type tasks emphasize

the process of presenting the content of ideas, concepts, or images,

In discussion tasks, the svaluation of issues or valuas takes precadences,

while in problem-solving tasks, the group must explain or instruct with

reference to specific overt actions. Extensive research and analysis
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presentad by Hackman (1965a) and replicated by him (1966) and others
(Kent, 1967) has indicated that each task type possesses a characteristic
grofile on the six general dimensions described above. A large body
of datz exists velating (1) task type and difficulty level to the
product dimensions (Hackman, 1966); (2) group sex composition and task
type to product dimensions (Kent, 1967); and (3) task type and difficulty
level to group intsraction nrocess variables (Morri- 1965), However,
the performance of individuals on these tasks and the vslationships
betwsen individual and group products have not yst been intensively
studiad.

For this reason the present research was designed to axtend
the Hackman methodology for the study of group performance to the
question of th. comparison of individual and group performance, and the
crediction of the latter from the former, Product dimension scores
for an individual's products ar3 considersd as his '"capabilities"
with regard to a particular type of task; they are studied in various
combinations with the "capabilities" of other individuals in his group,
in an attempt to pradict the characteristics of the products gensrated
when these individuals work togethar on a task quite similar to the
ones thesy completed individually. The existsnce of standardizecg
tasks of known difficulty levsl and type thus permits tha assessment
of individual performance on tasks highly similar to those prasented
to the group; at the same time the dangers of using the same problem
twice (Hoffman, 1965) are avoidad.

In essencs, the present research follows the strategy sugqgested
by Davis (in press):

Although the use of psychological tests to measure

component abilities in tesk parformance is not without

merit, ths use of task behavior to predict subsequant
group tack behavior results in evan batts: predictions,
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and this latter strategy appears Lo be the mure

efficient. . .it should be evident that a knowledge

of how individual persons attack a task is insufficient

to predict group performance unless allowance is made

in the prediction process for the socially induced

individual changes. . .and/or the way individual con-

tributions are combined through interaction,
That is, the present research assesses task performances of individuals,
and then combines individuals in various ways in an attempt to specify
the "socially induced changes" or "way individual contributions are

combined" in group performance of similar tasks,

Mathematical Models for the Prediction of Group Output
As social psycholojists recognized the importance of task
variables in the study of group productivity, they bsgan to apply
mathematical models in the prediction of group output from individual
performance on varying sorts of tasks, Davis {(in prass) has reviewed
several such approazches to the study of group learning, decision-
making, and.problem-solving, and suggests that thay may be considered
as "theoretical basslines" resulting from various hypothases about
the social processas which cccur in groups.
Giver individual responses or products X, and that social
interaction is of the sort Y, then the group product is
Z. Real group performancs is then compared with the
baseline prediction, Z, . .If group performance is gresater
than Z, then hypotheses about sacial interaction effects
(which pradict) less than Z can be disregarded, and atten-
tion focused upon obtaining theoratical statements that
predict greater than Z, The value of the beseline notion
or social process hypothesis lies in the fact that the
direct observation of social behavior, . .is often iror-
dinately difficult or even impossible, . .an adequate theory
of group performancas, can, for some situations, thus be
approached by successive approximations more swiftly.
Thus the accuracy of prediction of group performance using a particular
model for combining individual outputs can give some information ahout

the tenability of the social process assumptions implied by that modsl.
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A recent papsr by Steiner (1966) discusses several models
for the prediction of potential group output under diffaerent assumptions
about the "critical demands" (Roby & Lanzetta, 1958) of the task., Ths
first applies to tasks which require each group member to perform the
same activity, such as stuffing envalopes for mailing, When resources
are additive, the potential productivity of a group of size n is denoted
by PPQ zn 33; where 53; is the mean potsntial productivity valus of all
persons in the universe from which members of the group in question
have besn randomly samplad.

Similar to Steiner's '"additive" mcdel is tre "independence
model" discussed by Thomas and Fink (1961); a comparison of the two
reveals that the additive model applies to problems in which group
output is measured quantitatively, while the independence model considers
the gualitative case of one corract and one or more incorrect answar(s).
Using the multinomial theorem to predict the probabilitiss of various
combinations of right and wrong answsrs in a group, TI-mas and Fink
assume that solutions of individwal members of a group will not differ
from the solutions at which they would arrive working alone. According
to Thomas and Fink, this model should predict accurataly "when the
individuals have sssentially no influence upon ons another, such as
when there is no interaction, communication, or intsrdependence among
the group membarzs" (p, 53).

(Thomas and Fink present an additional model to handle the
case in which pressures to uniformity do exist within the group,
contrary to the assumptions of the indspsndence medel., Under the
‘tongensus model, " the distribution of members' correct and incorrsct
answers differs from that which would be found if they worked separately,

The consensus model follows the logic of majority or plurality rule:
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the group will adopt the solution favored by mors mambers than any
other solution, Thus, individuals working together have a greater or
lesser probability of being corrsct than they would working separately,
as a function of whether the majority favors the correct solution or an
incorract one.)

A second case considsred by Steiner (1966) is that in which the
group's potential productivity is set by the competence of its most
able member, The "Eurska" task, whose answer is apparent to the
entire group when any one member discovers it, may be the most common
axample of this task type; but any problem which cannot be sasily
subdivided and which all members can attempt to solve individually,
falls in this category also, Steiner refsers to this model as "disjunctive,
since the group has the ability. . .if at lsasr ons of its members
possessas the minimum ability required" (p. 227). Lessformally, he
calls this the "truth wins" situation, for its basic assumption is that
the correct solution (if present), or the best answer, will bs recognized
and will bacome tha group solution.

Two sorts of mathematical modsls may apply in this case, One
approach, taken by Ekman (1955), Lorgs and Solomon (1955), and Taylor
(1954), considers ability to solve a problem as a dichotomous variable
(right-wrong); as developed by Lorgs and Solomon (1955), this model
uses the binomial expansion to predict thes percent of groups which
will contain at lsast one member capable of solving the problsem, This
model requires that the expesrimenter know ths value of the parameters
P and Q, the proportions of individuals in the population who have
the ability to solve a problem, or do not have it, respectively, In
essence, it pradicts that the probability that a group will have at

least one member who can succesd will increase as a negatively accelerated
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function of group size. The "rational model" of lhomas and Fink (1961}
draws the sama conclusion on the basis of the multinomial sxpansiorn,
which considars probabilities of one correct answer and several incorrect
alternatives (right, wrong,, wrong,,. . .wrongn) being distributed in
various ways within the group.

A furthar extension of the ideas of the Taylor/Lorge-Solomon/
Ekman apprcach is that of Davis (Davis, 1961; Davis & Restle, 1963;
Restle & Davis, 1962)., This lire of rasearch presents a model for the
predictinn of group solution times from individual data, incorporating
the "truth wins” notion of ths above modals for the disjunctive casse,
According to the "hierarchical model," group membars who ars unable to
solve the problem ara "nonfunctional if, , ,the solvers suppiess non-
solvers and form an intellectual hierarchy within ths group" (Restle &
Davis, 1962, p. 528). Thus, the group's solution time raflects the
time required by the group’s most capable members,

(On the basis of thair research Restle & Davis developsd another
mociel for the more accurate prediction of group sclution time, on
the assumption thazt group members who cannot solve the problem still
consume part of the group's time; they participate in discussion,
although they do not contribute to ths solution., According to Davis
(in press), this "Equalitarian Mcdel. . .was intended to describe the
social process rather than serve merely as a basalins to detsrmina the
efficiency of affort. In other words, the Equalitarian Model was an
attempt to account for the grcup performance decrement detected as a
bas#line deviation in a number of similar sxpariments." The equali-
tarian model thus forsakes the "truth dominates" idea found in models
for Steinar’s (1966) disjunctive tasks, and in some ways resamblas

more closely the additive cass for the pradiction of solution time.)
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Perhaps more appropriate for present consideration (due to the
nature of the Hackman tasks and criterion measures) is a second sort
of model for the disjunctive task which treats problem-so’ving com-
petence as an intarval-scale variable (Steiner & Rajaratnam, 1961;
Steiner, 1966). Assume that this ability is normally distributed in
the population, and that groups of size n are randomly assembled from
this universe. Members of groups of size n = 4 will, on the averags,
fall at the BOth, 60th, 40th, and 20th percentiles on the scale of
ability, Thus, the best member of a four-man group should, over a
number of cases, tend to be more competent than 80% of the persons
in the population, The larger the size of a group, the higher the
percentile at which its bast mamber will probably fall,

Similar to thez disjunctive type of task is one in which the
ability of the lsast competent member determines the potential for the
group, Steiner (1966) refers to this case as the "con junctive" task.
Discussion groups which regquire unanimous decisions exsmplify the
con junctive type of task: the group's ability to succeed demands that
svery member be able to succeed., The statistical models appropriatse
tu the disjunctive situation can gasily bs adapted to the conjunctive
cesa, Ffor example, if problem-solving ability is treated as a continuous
variable, under ths assumptions of random selectiocn of n group members
from a normally distributed population, "the ith most competent mambers

of the groups will have an average level of competence which corrasponds

to the (100 (: : i = 1)) th percentile scors for the population"
(Steiner and Rajaratnam, 1961, p. 257). When potential group pro-
ductivity depends upon the ith least competant member of the group,
this productivity will be a negatively decelerating function of group

size.
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Early comparisons of group and individual performance made
frequent use of tasks falling into Steimer's (1966) fourth category of
"compensatory" tasks., If every member of tha group mekes an independent
estimate of some true value, such as the number of beans in a jar or
people in an unknown town, the mean of these individual judgments will
typically be found to be more accurate than the majority of individual
Judgments., The larger the number of people estimating this value, the
more accurate the mean of their judgments will tend to be, with the
reservation that judges be unbiased, or that biases be normally distri-
buted within the population from which the judges are randomly sampled.

Under thess conditions, random error and/or biases in both
directions will tend to "compensats" for one another and cancel out,
so that the average value will tend to approach the corract value,
The standard error of the sample mean will give an indication of the
degree of accuracy to be expected from groups of various sizes:
oM = ._ﬁzﬁ_ ; whers N denotes group size, and 6, is the standard
deviation of individual judgments for ths entire population of psrsons,

Finally, Steiner presents modsls applicable to tasks in which
one parson performs only part of the entire task; the remaining
members apply their different resources to othaer subiasks., In such
"complemantary" tasks, no one individual can complete the problsem
alone; the various abilities of different group members "complement"
one anothir and permit the entirs group to succeed, Models are
presented for two distinct casses: (1) the case in which group members
hold no resourcas in common (unsharad resources), and (2) that in
which sach additional membar brings to the group some shared resources,

but also some unique capabilities (partially shared resourcas).
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In 2 similar vein, ths Lorge and Solomon (1955) treatment of
multi-stage problems in their "Model B" uses the "truth wins" notion
of the disjunctive task and the binumial expansion to predict the
probability of group success esven though no 3ingle membsr may be ablse
to solve all stuges, Thus, Stainer's (1966) complemantary tasks may
include multi-stage disjunctive tasks, on which tha group will succeed
if it contains at least one member who can solve sach stags,

Although these models sesm intuitively to apply to the majority
of "realistic" problams used in small-group ressarch, their application

rsquires that the experimentsr know before a problem is sclved the

spacific abilities, items of information, cor talents which will be
necessary for its solution. when the problem has a number of possible
solutions, each requiring a differsnt complex of rasourcass, (as do

the tasks utilized in tha prasant research), this knowledge may be
quite difficult to obtain until after the problem is solvad,

The Steiner (1966) models, as originally prasented, concern
the problem-solving ability of individuals as reslated to ability cf
groups of varying sizes to compose a product of high quality. Each
model is cesigned for a distinct type of task whose solution apparently
demands a different combination of these individual problem-solving
abilities. A direct test of the models, then, would reguire that a
battery of tasks be written to fit the psychological characteristics
described in Steiner's presentation, that groups of ssverai sizes
be used, and that quality or correctness of task solution be the
dapendent variable of interest., Although such a direct test of the
models is important snd probably quite a feasible undertaking, this
i3 not the main purpose of ths presant investigation,

Rather, this research focuses on (1) groups of n = 4, compsred

with "groups" of n = 1, and (2) the predictability of several charac-
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teristics of group products, including quality (or "adequacy"),
from the same measures taken on individuals' output., Most of ths tasks
written by Hackman and Morris appear to fit Steiner's "complementary
model ;" thus, it would not be surprising if the additive model, for
axample, were unable to predict group solution quality or adequacy
from the same measure on individual products., It is quite possible,
howsver, that othsr gensral (1.e., not task-dependent) characteristics
of a product may combine in ways not specifind by the model which ssems
to fit a particular task best, For examples, the quality of prasentation
of a solution may raflect the grammatical and stylistic ability of ths
most competent membsr of a group, while the length of the same product
may, on the other hand, approximate an average of the lengths of in-
dividual products. For this reason, thie prasent ressearch will svaluate
the utility of several general models (averaging, "bast man," etc.)

for combining individual scoras to predict group performancs,

Psychological Dimensions

Steiner's (1966) prasentation of ssveral of the above modsls
is unique in that he proposses to infar the potential productivity of
groups of various sizes, As this implies, Stsiner distinguishes between

"actual productivity, what the individual or group doss in fact

accomplish," and "potential productivity, the. , .maximum level of
productivity that can occur when an individual or group employs its
fund of resources to meet the task demands of a work situation"

(p. 274). Two factors are seen to account for the difference batween
actual and potential productivity: losses due t2 nonoptimal motivation,
and losses due to faulty coordination, Thus,

Actusl praductivity =z Potential productivity - motivation
losses - coordination losses,
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To reiterate, these models are designed to predict potentia. pro-
ductivity; however, according to Steiner, "Nu attempt is made to
provide a complete or systematic treatmemt of coordination and mo-
tivation losses" (p, 275). Perhaps becauss of this lack of spucifi-
cation of the means for assessing the losses due to poor coordination
or motivation, this aspect uf the Steiner presentation has not yet, to
the knowledgs of this writer, been empirically investigated. The
present research will thus direct itself to relatirg potential group
output (as predicted by various sorts of combining models) to the
performance actually observed, while exploring how the concepts of
motivation and coordination relate to these models,

This research has followed Zajonc's (1966) argument that
motivation involves physiological activation or arousal, Thus, for
present purposes, the "motivation" of a group or individual wili be
indexed by various measuras of overt activity levsl,

AR group is considerad "coordinated" when the efforts cf
individual members are smoothly and economically integratad in the
parformance of a task, when interfsrance among members is at a
minimum, Although coordination in %this sense cannct be defined on
a2 single individual, an analagous concept is his efficisncy in tesk
performance., Such a ronceptualization of "coordination" is maintainea

in the present research,

Summary of the Preseny Research

In conclusion, the reseazch reported herein sxpiores the
following questions:

1. The predictability of group output characteristics from

data on individual task performance, considering both
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those dimensions which are independant of the specific
task (and thus gensralizable to a wide range of tasks),
and the more frequently used task-dependent criteria of
adequacy and craativity.
The utility of several general wodals far this prediction,
considering sach criterion dimension sepzarately.
The applicability of the model,
Actual productivity = Potential productivity + Motivation
+ Coordination, ircluding a consideration of the "meaning"
of motivation and coordination, using multipls measurements
of each,
The relationship betwaen individual product character-
istics and thosae of group products,
The replicability of relevant pravious rasults concerning
task typa differences in product dimensions, using standard

tasks and instruments,




CHAPTZR II: PROCEDURES

A, Subjscts

The 5s wers 328 male undargraduates snrolled in the intro-
ductory psychology course at the University of Illinnis, Thay
participated in the expaviment as part of their required work in the
course during the fall semester, 1968.

Two hundred and eighty-eight of these Ss composed 72 four-man
groups in the main portion of the experiment, and the remaining 40
Ss were assigned to a Control condition, hereafter referrsd tc as the

"I-1 Series. "

B. Dssign

The main portion of the expasrimental design included two
condition ssquences (group-individual and individual-group) and thres
task types (production, discussion, and problem-solving), Witnin each
combination of task type and condition sequence, four task orders were
used, The experiment included three replications in each cordition
sequance-task type-task order cell.

The I-I series included one condition (individual-individual)
and one task typs (problem-solving), with four task orders, The
o.verall design is presentnd in Figure 1,

18




Production Tasks

Discussion Tasks

Problem-Solving Tasks

19

Group-
Individual |3 groups 3 groups 3 groups 3 groups
Sequence
Individual -

Group 3 groups 3 groups 3 groups 3 groups
Sequence

4 e e

Group-
Individual |3 groups 3 groups 3 groups 3 groups
Sequence
individual -

Group 3 groups 3 groups 3 groups 3 groups
Sequence

Group-
Individual |3 groups 3 groups 3 groups 3 groups
Sequenca
Individual-

Group 3 groups 3 groups 3 groups J groups
Sequence
Individual-~
Individual 11 Ss 1l Ss 8 Ss 10 Ss
Sequence

ABCD 8CDdA CDAB DABC
Task Order

Figure 1.

Design of the Study,
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Conditions and Sequances

The experimental design includad two treatment conditions:
Individual coacting and Group interacting. Ouring the two-hour
experimental session, each S in the main body of the experiment worked
individually for one hour, and with three other Ss in a four-man group
for a second hour,

One half of the Ss in the main portion of the design partici-
pated first individually, then in a group for the second hour, The
sequence of conditions was rsversed for the other 144 Ss,

Since a main interest of the experiment was the prediztion of
characteristics of group output from knowledge of individual products,
there was aiso some question about the stability of individual performancs.
For this reason, 40 Ss wers assigned to a Control condition in which they
worked for two hours in the Individual treatment, Because of the compara-
tively small numbsr of Ss in this condition, all Ss completed tasks of
the same type. Order of specific tasks was varied as it was within the

larger sxperimental design.,

Tasks

The axperiment made use of twelve tasks taken from a pool of
standard tasks developed by Hackman (1966) for use in small-group
ressarch. The tasks are intellective rathsr than manipulative, and
require a written product; they are suitable for either individuals or
groups, According to Hackman, the tasks are of three typss: "production

tasks, . .involving the presentation of ideas or images; discussion tasks

involve svaluation of issues; and problem-solving tasks involve instruction

with respect to scms overt actions" (1966, p. 70), Past researsh

(Hackman, 1965a, 1966; Hackman & Jones, 1965) has shown that products

cf each task type show a characteristic »rofile on six dimesnsions
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devaloped for the measurement ard comparison of written products,

From the 108 tasks in the Hackman pool, four tasks of sach
type wera selected for use in this study, Within each task type, ths
four tasks wers chosen which bast represented the profils characteristic
of that task type, as determined by the multiple diszcriminant analysis
performed by Hackman (1966)., The difficulty level of the tasks, as
described by Ha‘kman, varied within sach task type, but the three types
were comparable in range of difficulty and average difficulty level. The
tasks and questionnaires used in the presant research are prasented in

the Appendix,

C. Expsrimental Arrangements

Experimenters

The magnitude of this study required the use of several Es,
each trained in administering Individual and Group expsrimental
conditions, Es included several male and female graduate students and
three male undergraduate research assistants. Within scheduling limi-
tations, male and female Es were balanced across both conditions and all
three task types. To avoid confounding possible experimenter effects
with condition sffects, no experimenter administered both conditions to

the same group.

Administration

The typical experimental session was two hours in length and
involved four groups of four male Ss each, Ss wers met at the experi-
mental room by one of the Es, who introduced nimself and assigned Ss
to groups, The £ explained that they ware participating in a study of
group versus individual problem-solving, after which the two four-man

groups assigned to the group-individual (G-I) sequence were escorted
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to smaller expsrimental rooms by two other Es for the first hour of
the session., The two groups assigned to the individual-group (I-G)
sequence ramained in the original experimental room for the first hour.

Occasionally S absences prevented the completion of four
four-man groups. Any group containing less than four men was assigned
to the Control condition, and worked two hours in the Individual
treatment, Like the four-man groups in the main part of the experiment,
these Ss gensrally moved to another experimental room for the second
hour of work, and were directed by a different E during the first and

sscond hours,

Individual Condition: The four man in a group sat at three

sides of a long table, with the fourth side facing the £ who was thus
able to obsarve their activity during the hour. Each man was assigned
a letter (A,B,C,D) for purposes of identificaticn, and ihis letter
appsared in front of him on a small place-card.

Each man was given a five-minute warm-up consisting of thrae
tasks to be read and rated on intsrest, familiarity, difficulty, and
preferencea, These tasks were selected from the Hackman task pool, and
were not used again during this experiment.

At the end of the five minutes, or when all Ss had complsted
the warm-up, each man filled out a questionnaire on which he rated
himself and each other man in his group on seaven-point scales designed
to assess ganaral activiiy and task activi*y, In addition, he indicatead
his confidence in these judgments on another seven-point scale, This
questionnairea was identical to that used after each axperimental task
in this condition, and was inserted after the warm-up in order to slart

Ss to the activity of the other men in their groups.
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Ss then began the first of two experimental tasks, cJach S
receivaed a task carcd and two shaets of paper on which to racord his
written product, Ss were told they would have 15 minutes in which to
complete tne task, and were given a signzl to begin working individually
on it,

During the 15 minutes allotted for the first task, the E
noted the behavior of each S in a group at one-minute intervals, If
a man finished the task before the 15 minutes had elapsed, he signalled
the E, who recorded his completion time, No one was allowed to proceed
to the next task in the axpsriment until all Ss had finished, or until
the end of the 15-minute paericd.

At this point sach man completed another copy of the questionnuirs
which had been given after tha warm-up, on which he evaluated the behavior
of himself and the other men in his group, The E also rated each man in
sach group on gensral activity and task performance, The Ss then pro-
cendad to the second expsrimental task, the behavior observation during
the task and post-task ratings by E and by Ss wera repeatsd for this

task, and completed the activity in the Individual session,

Group condition: Having been escorted to a smasiler sxperimental

room by an E, the four men in a group took their seats around three
sides of a small table, with the fourth side facing the £ who was ssatsd
bshind another table at the other end of the room, Un the wall oehind
the man were small signs lettered A,3,C. and D; each man sat in front
of the letter which identified him, (He was msssigned the same lstter
during both hours of the experiment,)

The E told the group that they would solve two tasks as a group
during tha hour, and that from time to time he would photogranh them as

a record of their activity, They were also told that the session w>suld
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be tape-recorded,

The men weare then given one cony of a warm-un task like that used
in the Individual condition. but containing different sample tasks.
They were told that they would have five minutes inm which to complste
this warm-up, and that it should be dune as a group effort, It was
explained that this task was includad in order that thejy might becoms
accustomed to the instrumentation in the room, and to working as a
group, Finally, they were asked to signal thas E if they completed the
warm-up to their satisfaction bsefore the end of the allotted five
minutes,

At the end of the warm-up, each S completed a questionnaire on
which he rated ths ganeral behavior and task performance of himssalf and
each other man in his group on ssven-point scalas, He also rated the
group as a whole on similar scales designed to measure ths group's
coordination on tha task and its activity-motivation, (During some

sessions, this quastionnaire was omitted after the warm-up task only

if time was shourt., It was felt that this was the least disruptive way
of shortening the Croup session, since Ss felt less hesitant in the
Group condition than in the Individual session to evaluate thair
fellow group-members without prior knowledge that they would be asksd
to do so.)

Next the group proceeded to the first expesrimental task,
Membars were given one task card and one task shest upon which to write
their product. Ffour pens were available so that any one of the men
could write, Ss were told they would have 15 minutes in which to
complete the task, and they should signal the E if “ney finished the
task befors the allotted time, The E then turned on the tape recorder,

resumad his seat, and signzlled the group to beQin, while the task was
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in progress, the E photographed the group three times during the first
five seconds of each minute. A Hunter timer signalled the bsginning
and the end of this five-second span, The E also recorded which man or
men had spoken during the five-second interval.

At the end of 15 minutes, or when the SB indicated that thay
had completed the task, each man filled out another copy of the
questionnairse given after the warm-up. On a simflar questionnaire the
E made the same judgments about the general activity and taesk per-
forimance of each S and of the group as a whole; he alsc indicated which
man or men had taken the roles of leader, scribse, inc.tive member and
active member.

The group was then given a sacond experimental task, Procsdures
for tape recording, photographing, and rating remainsd the sams as for

the first 15-minute task.

Both conditions: At thes end of the first hour the groups

exchanged rooms and conditions, so that those who had worked individually
now worked as a group, and vice versa. At the end of the sscond hour,
sach S completed an additional guestionnaire on which he indicated

which condition he preferred, and which of his fellow group members, if
any, he would prefer to work with wers he to psrform similar tasks in the
future. Ss wers then told in greatar detail the aims of the study,

and were given an opportunity to ask questions about the experiment,

I-1 Series: In this condition, procedures were identical to
those for the Ss in the Individual condition. At the end of the first
hour, I-I Seriss Ss moved to another experimantal room and tha same
procedures were repeated by a second £, As indicated above, all I-I
Series Ss performed th3 same four problem-solving tasks; four task

orders were rotated across the groups in this condition.




CHAPTER TII: CODING OF DATA
£, Group Product Measures

The data of maim interest in this axperiment are the 720
products generated by the 72 groups under Group and Individual
conditions, Each group provided two written products, and each of
its four members completed two more p-oducts individually, In addition,
each of the 40 Ss in the I-I Series contributed four products to the
total pool of 880

Following Hackman (1966), tws types of measuras wers used to
describe characteristics of these products:

(a) gqeneral dimensions on which a product can be judged
without knowledge of the requirements of the task to
which the product is a responss; and

(b) task-dependent dimensions, for which the judge must be
familiar with the actual raguiraments of tha task.

Six general dimensions were derived by HYackman (1965) as a
systematic means of measuring and comparing characteristics of written
group products from numerous and varisi tasks, These dimensions are
Aztion Orisntation, Length, Originality, Outlook (positive/negativa),
Quality of Presentation, and Issua Involvement. The devalcopment of
these dimensions and the three scales which define each of them are
described in datail by Hackman and Jones (1965) and by Hackman (1966).
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Two task-dependent dimensions, Adequacy and Crsativity, were
also used by Hackman (1966) to characterize group products., Although
Hackman's data indicats that these two scales relate lass strongly to
task type than do the six general dimensions, they waere included in
the present analysis since they resembls the criteria on which products

of group interaction are generally evaluated (Hoffman, 1365),

Rating of Oroducts

In praparation for product rating each hand-written product
was first typesd onto a standard product rating sheet to eliminate any
possible biases dus to handwriting, The typist was instructed to make
three duplicats copiss of each product, and to cooy the product exactly
without makiag any corrections in spelling, punctuation, or grammar,

The 720 products from the main body of the design wera divided
into three sets of 24 products sach, arbitrarily labelled product
sets J, K, and L., This division resulted in product sets small enough
to be ratad in one 2% to 4-hour session, yst as few product cats
as possible, so that changes in the raters' frames of reference between
product sets might be minimized.

The thrse oroduct sets were composed by randomly selascting for
the first set, products from one group in sach cell of the design;
a cell contained threse replications of a task order by condition
suquence by task type combination. (See figure l.) Thus, individual
and group products from one replicatiom appeared in product set J,
while products frorm the other two replications appeared in saets K and L.
Each of the three product sets contained both individual and group
products, from three task tvpes, two condition sequencaes, and rour task
orders., All 150 individual products generated by 33 in the -1 series

were includad in a fourth product set.
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Using the carbon copies of each task, esach product set was then

divided into three identical sats, for example, Jl, JZ’ and J Since

30
ratings were recordsd directly on the product rating shsets, this pro-
cadure permitted three judgss to rate each product on a given scale

without discovaring the rating given that product by another judgae,

Genaral Dimensions

A total of 15 undergraduate judges was useu :n the entire rating
procadure, with three judges rating each scale, With few oxceptions, a
judge rated all product sets on any scale for which he was trained. No
judge rated more than one scale within 2 dimension, to avoid spurious
inflation of existing correlations among scales within a dimension., To
mininize any differences in rating which might be due to sex of the
Judge, no more than two raters of the same sex were assigned to any one
scale,

For the genera)l dimensions, the rating procedure followsd the
general method devised by Hackman and Jonss (1965) and used by Hackman
(1966). Tha training procedura consisted of a careful reading of a
two or three paragraph description of the meaning of the scals, after
which the rater sorted a series of 13 sample products on that scals,

His sort was then compared with a critarion sort prepared by Hackman at
the time the original scals cascriptions were written, An; discrapancies
batwean the rater's sort and tha criterion values were resolved by a
discussion with the trainsr concerning the interpretation of the scals,
Occasionally, disagreements of two categories {on a seven-point scale)
were tolarated, when it was detarmined that they rasulted from an actual
difference in judgmant rather tnan from a misinterpretation of the meaning

of the scalse. At aach rating session the Jjudge repeated the practice sort
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end compared his sort with the criterion to recall the nacessary frame
of raference.

The actual sorting procsdure involved separation of the products
in a sat into three categories of "high," "medium, neu‘ral, or conflicting
evidence," and "low" with respact to the scals in question., The two
extreme piles wers then corted into two subcategories each, and the
middle group was dividsd into three subcategorias, This procedure
rasulted in seven categorises, which were then reviewsd to be certein
that differences actually existed bstwsen categories five and six, and
between two and thres,

Although the task and rating methodology in this ressarch
followsed that reported by Hackman (1966), some changes were made:

1, Since his 1966 publication, Hackman has simplifisd his
original sorting procadure toc the form described above, He indicates
(personal communication) that results are comparable tc those obtained
with the earlier, somswhat more complex procedure. The sariier sorting
procedure is described in Hackman and Jonas (1965),

2, According to Hackman (psrsonal communication), three scales
seam to be sufficient to dafine sach of the six gensral dimensions,
although four scales wure used in tha original research.

3. Only one rater was assignad to the "operational" scals,
"Number of wWords," as the small increase in accuracy which might have
been gainad by the addition of two morae raters was n-t expacted to
Justify the additional tims this rating would hzve required.

4, Although five judges ware utilized in earlier raesearch,
Hackman (personal communication) has indicated that three judgments

provide sufficient stability for further analysss,
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Task-desendant Dimensions

The rating process for Adequacy and Creativity was revised
zomewhat from the original Hackman procedurs, A total of 11 judgss was
usad, with threes judges rating each prnduct 3et. Judges included the
Es, who already wers familiar with raquirements of the variocus tasks,
and six undergraduate judges who had rated the general dimensions,

Befors rating a product set on Adsquacy or Crestivity, a judge
read through a ons-page description of tie meaning of the scals, and
one copy of all tasks included in the product set he was to rate.

He discussed the scale and the rating procedure with a trainer before
beginning the rating.

The actual sorting procedure was liks that used with the
general dimensions, with two exceptions. The product set was separated
according to task so that a judge sorted all products from ons task
into thres piles before proceeding to anothsr task. In addition,
befors rating any products from a given task, the judge carefully read
through the task itself, noting its specific requirements, Having
separated all products inte "high," "medium," ano “low" categoriss,
he rersad ths tasks and products, saeparating the "high" and "low"
products into two subcategories, and dividing the middle pile into thrcs
sactions. The rating procedure was designed to rasult ir. judgments

along a seven-point scale of adequacy snd creativity scores, both

within a single task and across tasks. That is, the center pile

(numbar four) should have contained products from ssveral tasks, all

of snual adequacy or creativity with respect to the particular require-
ments of the tasks which gave rise to them, Descriptions of the Adequacy
and Creativity scales, including the directions given to raters on thess

scalaes, may be found in the Appendix.
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B. Etvent Records

In the Individual condition, the E noted the behavior of each
individual at one-minute intervals, Ffrom thess observations, the moti-
vation score for sach man was tha proportion of entries which fell in
categories other than "tored, no activity." His efficiency or coordination
score was taken as the proportion of entries indicating task behavior,

In the Group condition, avernt recording included both photographs
and tape recordings. From the photes and the cameraman's form an
activity score was computed for each man by totalling the number of times
he spoks during the session, and the number of satries for him in
categories "writing," "hands/arms move," "body moves," and "head moves,"
AR more detailed ciscussion of the method of viswing films and deriving
scores is presanted in Stapert (1969),

Fecr sach task psrfermed by a group, the tape recording was
rated by undergraduate assistants using a time-sampling procedure.
Ratings were madc of five-second intervals one minute apart, for ths
duration of the task, The average number of spsakers psr interval was
used as an index of motivation or activity; an inverse measure of
activity was the proportion of tot~l entries which were rated as
"silence." The difference between ths number of entries which were
rated "about task" versus "not about task," divided by the total number
of ratable entries, servad as an indication of coordination.

Finally, the proporcion of entries during which speakers over-
lapped or intsrrupted each other was taken as a measure of lack of
coordinaticn, Measurss derived from the tape rscordings were expressed
as proportions of the total number of entries since gruups varied
considerably in the number of segments sampled due to the fact that

their completion times varied from two tc fifteen minutes.
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C. 5s8lf-, Peer-, and Observer-Ratings

After each task in the Individual condition, Ss ratsd themselvss
and each other man in the group on activity; these self- and peer-ratings,
in addition to similar ratings made by the E, served as indices of
individual motivation, Ratings on a scale measuring task activity were
used as measuras of coordination or efficiency in the Individual
condition,

Post-task ratings in the Group condition included self-,
pesr-, and observer-ratings, of sach man in the group, and of the group
as a whole., Ratings on two scales assessing amount of talking and
movement were combined to yield one index of motivation for each man
in the group., An additional scale concerning interest in group activity
was also used to indicate individuai motivation. A single item,
"Functioned smoothly in group's task performance/ Obstructed group's
task performance," was designed to measure the coordination attributed
to sach man in the group.

The coordination of the group as a whole was estimatad by the
scale "Pooled resources smoothly in task performance/ Confusion in
task performance," and a final scals indexed the activity level or

motivation of the group.




CHAPTER IV: RESULTS

A. Preliminary Invastigations of the Data

The central data in the prasent research consist of ratings
of products on general and task-dependent dimensions. Since this
experiment follows closely the Hackman (1966) methodology, it is of
some interest to establich the comparability of these data to those

of Hackman,

Reliabilities of Product Ratings

Table 1 presents the average intsrcorrelation among the thrae
ratars on each scale, which is taken as an indication of the reliability
of ratings on the scale. These values range from ,27 to .B7 with a median
average intercorrelation of ,51, Table 1 also reports reliabilities of
the average rating of all judges for sach scale; these reliabilities
fall between .77 and .98 with a median value of ,90.

Table 2 presants reliabilities for single scales reported by
Hackman (1965) and the number of ratings on which these reliabilities
are based. For purposas of comparison the table also reports reliabili-
tios of product ratings in the present sxperiment, acjusted to the
number of ratings used by Hackman.

Peliabilities reported by Hackman represent ratings of 432
products, four from each of 108 groups and 108 tasks, In contrast,
figures in the present study are based on ratings of products from only

12 tasks; both individual and group products are represanted in these
product sets,

33
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Table 1

Reliabilities and Adjusted Reliabilities
of Product Ratings on 20 Scales

X Average Intercorrelation Ad juated
Dimension or Scals among Thres Raters Reliability
I. Action Orientation
Suggests action .68 .95
Constructive .60 .93
Passive .42 .87
II. Length
Short A .87 .93
Number of words®
Lacks detail 77 .97
III. Originality
Bizarre .44 .B8
Not unusual .56 .92
Original .51 .90
IV, Outlook
Positive Outlook .46 .88
supportive .37 .B4
Disapproves .32 .81
V. Quality of Prasentation
Choppy .61 .93
Stylistically well-integrated .40 .86
inderstandably presented .27 7
VI, 1Issue Involvsment
Low issus involvement .53 .91
Propagandistic .65 .94
States a belisef .73 .96
VII. Adequacy® .49 .90
VIII. Creativity® .49 .90

®This is an "operational" scale involving counting the number of
words; since only one rating was usad, no reliability data is presented,

PThese are task-dependent dimensions, each defined by cnly one
scale.




35
Table 2

Comparison of Present Reliabilitises with
Those Reported by Hackman (1966)

e — ————— o —— ]

Lowe
Dimension or 5cale Hackman Reliability Relisbility
(Ad justed)
I. Action Orientation .
Suggests action .95 .91
Constructive .96 .88
Passive .93 .78
II. Length
Short .98 .97
Number of words®
Lacks detail .90 .94
III. Originality
Bizarre .90 .80
Not unusual .90 .86
Original .90 .84
Iv, OQutlook
Paositive outlook .83 .81
Supportive .86 .75
Disapproves .84 .70
V. Quelity of Prasentation
Choppy .88 .89
Stylistically well-integrated .75 7
Understandably presented .80 .65
VI. Issus Involvsement
Low issue involvement .86 .85
Bropagandistic .87 .90
Statas a belaiof .91 .93
VII, Adequacyb .91 .94
VIII. Creativity? .90 .96

Note,~--Hackman values are the projacted reliabilities of the
average rating of 5 judgaes, for all scalas except Adequacy and Creativity,
Hackman used 16 and 25 raters for these two scales, raspectively, Lowe
values are average intercorrelations projected to the numbser of raters used
by Hackman,

8This is an operational scale; no reliabilities are given,

SThese are task-dapendsnt dimensions, each dafinad by only one
scale,

A
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Effacts of Task Type, Condition Sequence, and Task Order on Product
Dimensions

A second type of preliminary analysis was performed (1) to
axamine further the comparability of the present data to those of
Hackman (1966), and (2) to determine the cells of the design from
which data might be combined in the prediction of group performance,
Following Hackman, ratings were averaged across three raters psr
scale, and across the three scales composing each general dimension,
to yield sight scores for sach product: six general uimensions
(Action Orientation, Length, Originality, Outlook, Quality of Presen-
tation, and Issue Involvement), and two task-dependant dimensions
(Adequacy and Creativity). A ninth dependent variable, Time to
Solution, was analyzed in the same fashion as ths eight product
dimension scoras.

Previous research (Hackman, 1965a, 1966) has shown task type
to be a potent variable in detsrmining values of product dimensions,
Therefore, it was anticipated that the present axperiment wculd
replicate the product dimension profiles reported by Hackman for
production, discussion, arnd problem-solving tasks., Furthermore,
since the design of this research countsrbalancsog two condition
sequences (group to individual and individual to group) and four task
positions (first, sscond, third and fourth), it was necessary to
datermine what effects these variables might have upon product dimen-
sion scores, If condition sequence and task order wers found not to
alter signifi-antly. the valuas of the dependent variables, then lsvels
of these variables could be combined to yield largar sample sizes for
later analyses, The analysis of variance design usad to test effacts

of these three variables is illustrated in Figure 2.
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A given four-man group performed tasks of only one typs, anc
worked in only one condition sequence. However, the design incorporatas
repeated measurss on the variable of task order, since the four men in
a group did perform one task in sach of the four serial positions, (As
indicated on figure 2, for individual-to-group subjects, tasks one and
two were parformed individually while tasks three and four were group
tasks, C. the other hand, subjects in the group-to-individual condition
sacuence worked as groups rn tasks one and two, and individually on
the third and fourth tasks,)

W..  » every task performed by a group yieldsd only cne prgduct,
the same fo.. men working on a task in an Individual session generated
four products. For this reason, the four individual scores for a given
task were combined so that ons representative scors could be contrasted
with a product score for the same men working in a group., Three differsnt
combinations (minimum, maximum, and averags) were suggested by models to
be tested in later analyses., Thus, a thres-way analysis of variance of
the type described above was pesrformed for sach of nins dependent
variables (eigh. product dimensions and time), and for each of three
forms of individual data. Nine analyses of variance took, as individual
data, the minimum score within a coacting group. A second nine analyses
used the maximum of four individual scores, while the final nine
analyzed the avaerage of the four scores. A total of 27 analyses of
variance were performed. The following sections report similarities
between the praesent data and those of Hackman (1966), supporting
generalization among the two studies. These rasults also pertain to
the question of which portions of the data should or should not be
combined in later analyses aimed at predicting characteristics of

group performance from individual data. A more detailasd presentation
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of results from these analyses of variance, including complete summary

tables and tables of means, may bs found in the Appendix.

- Task type: For all product dimensions except Adequacy,
hackman (1966) reports significant differences (p< .0l) in product
dimensions as a function of task types. The main effects of task type
on the nine dependsnt variables in the present sxperiment are summarized
in Table 3, The table presants values of F and significance levels
for the main effacts of task type in the 27 analyses of variance
described above. Of the 27 values, all show statistical significance;
23 indicate differences significant at less than the ,001 level,

These strong and consietent differsrces in all nine dependent
variables as a function of task tyne have implications for later analyses,
The prediction of group product charactaristics from individual co-%
within task type may give additional information which would be obscured
by an analysis of the combined data from all three task types.

Means and standard deviations of group products on the nine
dapendent variables are praesenced in Table 4, The table also contains
mean values reported by Hackman (1966) for three task typas on the
sight product dimensions, for purposes of comparison with data from
the presaent research.

The patterns of means from the two studies ars quite similar,
although valuss obtained in this research ars cenerally lower than
those of Hackman. In the present experiment, the rank order of task
types raplicates that reported by Hackman on five of the cight product
dimensions, Two of the three dimensions on which this rank order is not
duplicated (Outlook and Creativity) involve inversions of two means uhich
differ by less than .5 of a scale valus in the original Hackman research,

Although in 10 celis the Hackman means are more than one sciwndard
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Table 3

Values of F for Main Effect

of Task Type oh Mine Dapendent Variables
in Analyses Using Three Typas of Individual Data

Minimum Maximum Average
Individual Individual Individual
Scors Score Score
Actinn Orientation 1805,80%*» 1999,94 %%+ 244),TT*%%
Length 9,71 nww 5,99%% 7.,9] %%
Origirality 177, 15%%% 106,69+ 180, 33%x+
Outlook 22.39%%% 34,00 %% 39, 765%%%
Quality of
Pressntation 12,10%%+ 17,44 %%% 15,13 %%
issua Involvemant 630,06 #nx 670,54 %*x 780,87 %**
Adequacy 3,78% 6.19%* 6,27%»
Creativity 11,11 %%» 14,61 %ns 14,55n#+
Time t2 Sonlution 9,B0##w 14, 06w%% 12,563 %%+

*L\ <,0=b

o .01

#4%p< L 0dl
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Table 4
Comparison of Lowe and Hackman {(1966)

Product Dimension Means for Group Products
of Three Task Typss

anapmiar
———

Production Discussion Droblam-Solving
Lowe Hackman Lowe Hackman Lowe Hackman
Caneral Dimensions?
Action
Orientation® 1,729 2.75 2,749 3.95 5.89 5,81
o=.23 C=,39 G =.40
Length® 3.53 4,73 2.72 3.59 2.25 3.18
0=1.30 0=.95 G=1.02
Originality® 3.80 4,76 2,069 2.72 2,039 2,49
o=} 02 0 =,43 g=,41
Outlook 3.79 3.88 4,37 4.13 4,299 4.64
¢ =,54 g=.52 G=.23
Quality of q
Prasentation 3.45 5.07 4,13 4,38 3.54 3,77
c=.81 G=.96 G=.79
Issue Involvement® 1,569 3.06 4.624 5,39 2.269  3.9%
C=.23 6=.67 J=.65
Task-Depandent
Dimensions?®
Adegquacy® 4,51 5.11 3.549 4.97 4.22 5.10
0 =.82 O=.88 0=.95
Craativity 3,30 3.09 2.61 2.44 2.11 2,77
o=1.00 F=.74 0 -.88
Time to Solction® 13,34 13,31 10.85
0=2.09 0=2.66 G=2.66

Note.--Hackman (1966) doss not report standard deviations,
3Scales for thess dimensions run from 1 to 7.

b)imensions on which task types follow the samea rank order in Hackman
Jdata and in oresent study,

CThis variable was not included in thae original Hackman rasaarch,
Values are in minutes; maximum possible time to solution = 15.00 minutes,

dC-lls in which Lowe means ars more than 1@ from original Hackman
maans.,
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deviation from comparable moans in the present data, esight of these
cases occur on dimensions on wiich the rank order of task types is

replicated.

Condition soguance. Tha main effact of condition sequencs

show~ scalistical significance in only four of 27 analyses of variance,
as irndicated in Table 5. The table presents values of F and signifi-
cance levels for analyses of nine dspendent variablas, using three
tyces of individual data,

Three of the four significant F valuss occur on the three
analyses of one dimension, COriginality, With the additional exception
of Qutlook when minimurn scoraes oravide the individual data, the sequence
in which Ss complete the Individua: and Lroup sessions does not signifi-
cantly affect product cimensio.. scores on Tims to Solution, Values of
means corresponding to the significant differencas on the dimensions of
Originality and Outlook are presented in Table 6,

5s who work fi st as individuals and then in groups generats
products which are significantly more original than those produced by
Ss in thks group-to-individual condition. This main effect of
cendition sequence nccurs regardless of the type of individual data
(n:_..omum, maximum, or averays) ussd; since it is a main affect, it
includes all ta:z types, and both individual and group date,

The significant main eft'ect nf condition sequence in the
"minimum™ analysis indicatec thxt tha lowast individual score within
a group, and the group's score, are significantly more positive in
Outlook for the preducts of Ss in the yroup-to-individual sequence

than for Ss in the individual-to-group condition.

Task ordgp: Table 7 presants F values and significance levels
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Table 5

Values of F for Main Effect of Condition Sequence
on Nine Dapendent Variables
Using Three Types of Individual Data

Minimum Maximum Average
Individual Individual Individual
Score Score Score
Action Orientation .08 .23 .18
Length .35 1,95 .99
Originality 4,00* 6.20* 5.09*
Outlook 5,72% 1.63 2,84
Quality of
Presantation .48 .26 .48
Issus Involvement .26 11 .15
Adequacy .02 .18 .39
Creativity .98 2.24 1.30
Time to Sclution .04 .02 .08

*D( .05




Table 6

|
E ) Means
for Originality (Three Analyses) and Outlook (One Analysis)
for Two Condition Sequsnces

E Individual to Group Group tc Individual
| . ._13aquencs Sequence
F Means Means
|
Originality
Minimum
Individual 2.54 2.39
Score
z
; Maximum
é Individual 3,36 3,08
E Scorse
| Average
Individual 2.°0 2.71
Score
Qutlook
Minimum
Individual 3,74 3.93

Score
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Table 7

Values of F for Main Effect of Task Order
on Nine Dependent Variables
Using Three Types of Individual Data

Minimum Maximum Averags

Individual Individual Individual
Score Score Score
Action Orientation 1.16 .85 1.01
Length .27 1,07 .54
Originality .67 .36 .42
Qutlook .16 1,28 1,04

Quality of
Pressentation .82 1.34 1,21
Issue Involvement .13 .47 .15
Adequacy .82 .81 .51
Creativity .83 1.86 1,24
Time to Soiution 2.44 2.,68*% 2,57
*» .05
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far the effects of task order on nine dependent variables, when three
kinds of imdi- duai scores are used in the analyses of variance,
A sigrnificant differerce as a function of tzsk order occurs
in only ore of the 27 analyses of variance, that which uses the maximum
individual score on Time to Solution,* The general lack of significant
differences as a function cf task position suggests that data from

different serial positions may legitimately bs combined in later analysss,

Comparison of Individual with Croup Data

Aithough the analysis of variance design does not permit extraction
of a main seffect for the difference betwsen group and individual products,
it is of some interest to comnare the two., Post-hoc comparisons have
been used to test the significance of the differences tetwsen the cell
means containing individual products and those involving the products of
groups, as indicated in Figure 2 (ses page 37).

In the design, variance due to the difference between individual
and group products apoears in the interaction term for condition sequence
x task order. In each analysis of variance in which this interaction was
shown to be sign.ficart by the F test, a comparison was performed to
detsrmine if this s:igrificance might be dus to the diffsrence between
individual and grcup products. Tabtle 8 presents F values and thsir pro-
bability levels, and tne significance laevels of the ccrresponding com-
parisons, by dimension and typs of individual data involved.

The condition seguence » task crder interaction showed statistical
significance in 21 of the 27 analyses of variance., In 14 of the 21

corresponding compariscns, irdividual and grouo proiucts were significantly

*The means for tha sigrificant comparison, maximum individual
scores on Time to Solstior, were 13.19, 12,70, 12,10, and 12,16 minutes
for the lst, 2nd, 3:1d, and 4th tasks respectively,
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Table B

Individual and Group Products for Analyses with
Significant Condition Sequence by Task Order Interaction

et

e

et e——————

F Valus and

Significance Level for

Dimension and Typs Significance Levsl for Individual=-Group

of Individual Data C.5. by 1.0, Interaction Comparison
Action Orientaticn:

Minimum Individual Score 11.08 p .00l p<.0l

Maximum Individual Scure 10,54 p«.001 pe .0l
Langth:

Maximum Individual Scors 89,47 pc .001 pec .0l

Average Individual Score 31.47 p< .00l p< .0l
Originality:

Minimum Individual Score 2.63 p< 05 ns

Maximum Individual Score 27.16 pe .001 pg .01

Average Individual Scorz 3.12 pg .05 ns
Outlook:

Minimum Individual Score 20.22 p< .001 ns

Maximum Individual Score 32.52 pe< .001 ns
Quality of Prasentation:

Maximum Individual Score 59.52 p¢ .00l pg .01

Average Individual Score 19.06 pe< .001 peg .01
Issus Involvement:

Maximum Individual Score 51.08 p¢ 001 p< .0l

Average Individual Scors 15.31 p¢ .001 pg .01
Adequary s

Minimum Individual Score 7.47 peg 001 ns

Maximum Individual Score 42.61 p. .001 pe .0l

Average Individual Score 4¢.13 pe .01 ns
Creativity:

Minimum Individual Score 3,31 pe¢ .05 ns

Maximum Individual Score B8l.75 p¢ .001 p<¢.0l

Average Individual Score 14,78 pe .001 pe .0l
Time to Solution:

Minimum Individual Scere 43,35  pe 001 pe.0l

Averags Individual 5cores 11,59 p¢ .001 pg .01
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different at the .0l level. Table 9 presents mean values for individual
and group products in the analyses in which comparisons were performed.
Sets of means which led to significant comparisons are .ndicated by an

asterisk,

consideration of Individual-Individual Ss

The present experiment included 40 Ss who performed for two
hours in the Individual condition, rather than for one hour as individuals
and one hour as groups., Thesa Ss wers incorporated into the study as a
means of invastigating the cons.stency of individual performance over a
two-hour span; if individual output itsalf changes significantly and
unpredictably during that period, the prediction of group performancs
from individual performance over the same time span would seem difficult,

Two types of analysis were conducted to invaestigats this question.

Comparison of I-1 Ss with G-I and I-G Ss: A two-way analysis
of variance dessign was ugéd to compare I-I Ss with those who worked
uncer both Individual and Group conditions., Subject population
(I1-G or G-I versus I-I) and task order (first versus second, or third
versus fourth) are the two factors in the design, which includss
repeated measuras on the second factor, Since the I-I Ss worked on
problem-solving tasks, the comparable I-G and G-I Ss are those assignad
to tha same task type. Only their individual data are included in the
analysis since the I-I 3s did not work in the Group condition,

For the first two tasks completed by the I-I Ss, the appropriate

cemarison data are those from the I-G Ss, who worked on the first two

tasks as individuals. Similarly, the third and fourth tasks for the I-I

S are compared with the individual data for G-1 Ss, who completed the

third and fourth tasxs as individuals., Two senarate but comparable sets
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Table 9

Mean Values of Individual and Group Products
for Analyses with Significant Interaction of
Condition Sequence and Task Order

Dimension and Typse Mean Mean
of Individual Data Individual Scores Group Scores

Action Orientation:

Minimum Individual Scoreg 3,02 3.42

Maximum Individual Score 3.81 3.42
Length:

Maximum Individual Score? 5.31 2.84

Average Individual Score® 4,26 2.84
Originality:

Minimum Individual Score 2.31 2.63

Maximum Individual Score? 3,82 2,63

Average Individual Score 2,93 2.63
Outlook:

Minimum Individual Score 3.52 4,15

Maximum Individual Scors 4,82 4,15

Quality of Presentation:

Maximum Individual Score 5.14 3.71

Average Inoividual Score® 4,49 3,71
Adequacy:

Minimum Individual Score 3.43 4,10

Maximum Individual Score® 5,57 4,10

Average Individual Score 4,54 4,10
Creativity:

Minimum Individual Score 2.24 2.62

Maximum Individual Score® 4,68 2,62

Average Individual Scors® 3.43 2.62

. - . b

Time to Solution: )
Minimum Individual Score? 8.63 12,50
Average Individual Score? 10,67 12.50

2Cases in which comparison is significant o p< .0l.

bThe figures for this dimension repressent number of minutes.
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of nine analyses of variance (one for each depesndent variable) were
thecefore performed, as illustrated in Figure 3.

Table 10 summarize: results of the 18 analyses of variance which
pertain to the comparability of tha two subject populations (I-I and I-G/G-I).
The table presents mean valuss for both subject groups on the nine dapendent
variables, along with valuss of F and significance levels for the main
ef facts of subject population.

Products of I-I Ss do not diffar significently from those of Ss
in the main design on the dimensions of Action Orientation, Length,
Originality, Quali:y of Prasentation, or Creativity. Howsver, on four
dimensions the two subject populations do show mean differances which
are significant at the .0l level or less. In thres of these four cases
(Outlook, Issue Involvement, and Adequacy) a significant difference occurs
in both analysis I and analysis II; since the two analyses may be inter-
pretad as replications of sach other~, this is a strong indication that
the obtainec differences are not mersly chance results, but in fact
represant actual differesnces betwesn products of the two groups of Ss,

On these dimensions, then, conclusions based on data from the I-I Ss have
limited population generalizability,

The main effacts of task ordsr in the 18 analyses ars summarized
in Table 11, which presants mean dependent variable scores, values of F,
and levels of significance for thess values.

Ir oniy four of the 18 analyses is there a significant effect
of task ordsr. Im all four cases, significant differences occur between
the first and second tasks; 3s take more time and write longer products
of better quality and greater creativity on thair first task than on
their second, Thers are ro significant diffarences betwesn the third and

fourth tasks,
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G

ANALYSIS I:

I-T Ss I-G Ss

Task 1 N = 40 N = 48

Task 2 N = 40 N = 438
ANALYSIS II:

I-1 Ss G-1 Ss

Task 3 N = 40 N = 48

Task 4 N = 40 N = 48

Figure 3. Design for Analysis of Variance of the
Effects of Subject Population and Task
Order on Nine Dependent Variablss,
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fable 10

Mgan Values of Nine Dependent Variablas
for Two Jubject Populations, ard Corresponding F Values

I-I Mean I-G or G-I Mean
Variable N=40 N=48 Value of F

Action Orientation I 5,82 5.66 2,39
Actiorn Oriantation Il 5,R7 5,80 .11
Langth I 4,11 4,27 .45
Length I1 3.33 3.51 .57
Originality I 2.24 2,28 .12
Originality 11 2.26 2.19 .20
Outlook I 4,11 4,45 9,93*
Outlook II 4,15 4,44 10,.86%*
Quality of Presentation I 4,69 4,84 1,10
Quality of Presentation I! 4,35 4,52 1,18
Issue Involvement I 4,30 3.46 23,09%*
Issus Involvement II 3.81 3.16 G,79%
Adeguacy 1 5.16 4,62 9,87%
Adequacy II 5,06 4 47 12,46*
Creativicy I 3.06 3.04 .02
Creativity II 2,83 2.76 11
Time to Solution I° 3,61 9,71 .05
Time to Solution II 6,97 B8.68 10.37+

Note.--Analysis I uses Jata frw the first and second tasks, whilis
Analysis Il considers the third ana fourth tasks,

o : .
Pmqans for this variable are given in minutus,

1

'pé .01

**ne 001
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Table 11

Means of Nine Dependent Variables

as a Function of Task Order, and Correspcnding F Valuss

(I-1 and 1-G/G-1 Subjascts, N = 88)

Mean, First

Mean, Second

Variable (Third) Task  (Fourth) Task F
Action Orisntation

l vs, 2 5.74 5.72 .04

3 vs, 4 5.76 5,91 2.34
Length

1 vs, 2 4,51 3.89 6,60%*

3 vs, 4 3.31 3.54 1.00
Originality

1l vs, 2 2,33 2,20 .64

3 vs., 4 2.12 2,35 2,33
Outlook

lvse, 2 4,25 4,35 1,10

3 vs, 4 4,35 4,27 .78
Quality of Presentation

1 vs., 2 4,89 4,65 4,83%

3 vs. 4 4,39 4,49 .67
Issue Involvaemant

l vs, 2 3,97 3.72 1,96

3 vs, 4 3.43 3.48 .08
Adeguacy

1l vs, 2 4,80 4,93 .33

3 vs. 4 4,68 4,79 .34
Creativity

1 vs, 2 3.25 2.85 4,53%

3 vs, 4 2.63 2.96 3,05
Time (in minutes)

1 vs, 2 10,56 8.78 8,99%*

3 vs, 4 7.91 7.88 .00

*o¢ .35

**ne 025
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In no case was thers a significant interaction bestwee- sub ject

populatien and task order.

Temporal trends for I-I Ss: R sat of nire one-way anaiys.. of

variance with reueated measures was perforued on data from the I-I Ss to
determine the consistency of individual performance cver 2 two-hour period.
Table 12 gives mean values of the nins depaendant variapies for four task
positicns, along with values of f and their significance levels.

Tnree variables show significant variation zs a function of task
position: Llength of the product, its duality of Jresentation, and its
Time tc Solution, Length and duality show a decrease from the first to
the second, a smaller decrea - to the third, and then an incraase on the
fourth task., Time to Solution .aocws a2 censistent decrease for successive
tasks.

Significant effects of task position o~ the variables of iength,
Quality of Presentation, and Time wers found i1 the comparison of I-I
3s with other problem-solving 3s, as well as in the analysis pressntly
Jnder discussion., This is hardly surprising, since the former analysis
inzludes all data treated by the latter., However, tha effacts of hLask
order in the I-I versus I-3/3-1 analysis were significant only for the
first varsus second tasks; differancass in thesa variables from the third
to the fourth task were not statistically significant, This would suggest
that some sort of warm-up effect may occur at least for problem-solving
tasks at the baginning of ths experimental session, on tha variables of
Length, Quality of Fresentation, and Time to Solution,

3. Prediction of Sroup Output Characteristics
from Individual Product Data
The central purpose of this study was to investigate the relation-

ships between cartain characteristics of individual output and measures of




Table 12

Yean Vzluas sf Nine Dapendent Variabiaes
for Four Task Jositions, and Corresoonding Valuas of F
‘I-1 Subjects. N = 43)

Variables Task 1 Task 2 Task 3 Task 4 F
Action Jrientation 5.75 5.88 5.74 6.00 1,05
% Leagth 4,62 3.60 3.19 3.47 7.50%
| Originality 2.32 2.15 2.15 2.23 .21
| ) Outlook a.09 110 4.20 4.10 .23
Juality of Prasentation 4,89 4.8 4,30 4,39 5.16*
Issue Involvemsnt 4,55 4,04 3.78 3.84 2.61
Adaquacy 4,98 5.34 4,33 5.19 1,03
Creativity 3.33 2,75 2.58 2,98 2,39
Time to Solution? 10.63 8.60 7.10 6.84 10.67*

8yaluee for this variabie are given in mirutes,

*p <, 01




56
those characteristics of products when the same individuals ere working
as groups. The following sections will report rasults concerning these
relstionships.

The strategy for this analysis has besn to combine individual
deta according to thrae of the models (conjunctive, disjunctive, and
compsnsatory) which Steiner (1956) describes and to correlats thase
combinations with groups' scores. w#hen tha score of the graup member
with the lowest (minimum) score is highly correlated with group output,
the ccnjunctive mcdsl is appropriata. «hen the scors of the member
with the highest (maximum) individual score correlates with group
pezformance, then the disjunctive model is appl;es}g; High corrslations
batwesn the average individual score and thes group score would lend
support to the compensatory model (or to the adoitive model, which is
indistinguishable from thes compsnsatory model within this study design
sinca all groups were 4-man oroups).

Each S completed two tasks as an individual and two as part
of a group. Oata from task one and task two in each session wers used,
both separately and in combination, In the interest of brsvity and clarity,
this section will consider only corrslations based on scorss from tasks
ons and two combined, since these scores ars liksly to be more stabls

than scorss on singla tasks.

Prediction for All Task Types Combined

Table 13 reports correlations between individual msasurss and
corresponding grcup measurss, based on all 72 groups in the design.
Correlations ara presented for each of nine dependsnt variables,
using sach of thres models to combine individual scores, That is, the
lowest score of a group member on both individual tasks is paired with

the lower of ths scores obtained by his group on its two tasks; thess
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Table 13

Values of r for Thrae Models
far Prediction of Dimensions of Group Products
from Individual Scores on the Same Dimensions
‘A1l Task Types Combinad, N = 72)

dinimum Naximum Average

fodal® Mode1® fodel®
Action Jrientat.on .94xx .g2ue L96%*
rength -.02 .19 .J7
Originality -.79 oL La4nn
Jut) ~ok A1 .13 .28+
Quality of Presentation 23 .04 .15
Issu3z Involvement B4 6T LBl
Adequacy -.25 -.02 -,06
Creativity -.35 .22 .13
Time to Solution .58** L34 LO7xx

3Correlations betwsen the lowest of the eight scores on
both individual tasks, and the lowsr of the two group scores.

BCorrelations betwsen the highaest of the sight scoraes on
both individual tasks, and the higher of the two group scores.

Clorrelations betwesn the averaga of the eight scores on
both individual tasks, and the avecage of the two group scores.

Lp<.05

*#n ¢ 01
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two values are then currelated over all grouos. [n a similar fashion, 1
the maximum score on either individual task is correlated with the highar
of the group's two scores, =znd the avsrage score of all individuals in a !
grcup is correlated with the average score for both of that group's tatks, !
These three correlations correspond to the conjunctive, disjunctive, and |
compensatory models, respectivaly.

From inspection of the table it is clear that certain dimansions
can be predictad well using more than one mcdel, while other dimensions
are virtually uapredictoble using any of the modeis considered. There
are very significant correlations (.94, .92, and .96) for Action Orientaticn
for the minimum, maximum, and average modeis, respsctively. All three
models also show significant correlations for Issue Involvement (.84,
.67, and .81) and for Time (.58, .34, and .57), and beth the maximum and
avarage models show significant correlations For Originality (.51 and
.44). On the other hand, niwne of the models predicts significantly for
the dimensions of Length, Adequacy, or Creativity. Only one model pra-
dicts significantly for Outlook (averagas model, r = ,28) and for Quality
of Prasantation (minimum model, r = ,23), and thasse correlations, though
marginally significant (p< .05) ars considsrably lower than those

reported for Action Orientation, Issua Involvement, Time, and Originality.

Prediction within Task Typss

Since previous rasearch (Hackman, 1965a, 1966) and results already
cited from the prasent study indicate that considerabls variability on pro-
duct dimensions can be attributed to task type, prediction of group from
individual scores was also attempted within each task type separately.
Table 14 presents zero-order correlations for the three models on each
of the nine dapsndent variables, by task type. That table also presents

a multiple correlation for esach dimension and each type, indicating the

nredictability of group task two from tr: ‘:econd individual task,
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Table 14

Values of r and R
for Four Models for the Pradiction of Dimensions
of Group Products from Individual Scores
on the Same Dimsnsions
(Separately for Each Task Type, N = 24)

Minimum Model® maximumb Avaragec

Multiple
Linear Regress

(
ion

Action Orisptation

Producticn -.29 -.12 .03

Discussion -.56%#* -.32 -~ 47"

Problem-5o0lving L43% -.11 .10
Length

Production -.14 -.08 ~.12

Discussion -,17 .20 .08

Problem-5olving .09 .28 .29
Originality

Production -, 74%% -.00 -, Dl %

Discussion JO2n% -.10 12

Problam-Solving -, 42% A1 ~.26
OQutlook

Production -.11 .04 .22

Discussion ~.24 .08 -.38

Problem-Solving .27 -, A4T7* -.13
Quality of Presentation

Production -.19 -.36 -, 39

Discussion 50* .22 L45*

Problem-Solving ~.04 .06 -,07
Issue Involvement

Producticn 16 ~-.37 -,38

Discussion -.38 -,31 =, 56%*

Problem=Solving .19 -, A3* -.33
Adequacy

Production -.27 -.19 - 33

Discussion .07 .03 ~,04

Problem-Solving .04 -.08 .14

A7
.36
LGOx®

.47
.42
.30

.49
.34
.58

.60
.04%
.35

.69**
L 70%*
JT2%%

'63**
L54%
LO1%
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Table l4--Continued

‘ Multiple
Minimum Model® Maximum® Avaragec Linear Regression
Creativity
Production ~.05 -, 16 -,15 .66%
Discussion .11 A7 .25 .55
Problem-Solving .00 .37 .21 .38
Time to Solution
Prouuction .30 17 .36 LB67*
Discussion JB2%* .48* LB5 %% B6E*
Problem-Solving .32 .25 .32 .57

3Correlations between the lowsst of the sight scorses on both individual
tasks, and tha lower of the two group scores.

bCorrelations betwean the highest of the eight scores on both individual
tasks, and the higher of the two group scores.

CCorrelations between the avarage of tha eight scores on both individual
tasks, and the average of the two group scorss.

dﬂbltipla correlations of four individual scores ranksd in order of
decreasing size, and the group score, Pradiction is from the second
individual task to the sacond group task.

*ng .05

**pe 01
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Zgro~order correlatiorg: The pattern of zaro-order correlations
for the three basic modsls appsars quite differant when task types are
ssparated than when they are combined as in Table 13, Ffor example,
all three models predict Action Orientation for all task types combined,
Within task type, howsver, only the minimum model predicts Action Orien-
tation significantly for problem-solving tasks (,43), Discussion tasks
are predictable, but with a negative relation, using thke minimum (-,56)
or averags (~,47) models, while no model shows a significant r for
production tasks,.

On the dimension of Originality the ma#imum model, which
correlated significantly for combined task typas, doss not do so within
any task type. The average model shows a significant relationship
on Jriginality only for production tasks, and that is in a negative
direction (-,51). Finally, although the minimum model does not predict
significantly on Originality for combined task types, it shows strong
relationships within each task typs although two of the ccrrelations
are in a negative direction., For production, discussion, and problem-
solving tasks, the correlations are -.74, .52, and -,42, respasctively.

The Outlook dimension can be significantly predicted with the
maximum model only for problem-solving tasks (-,47), This model doss
not show a significant relationship on this dimension for cumbined task
types,

The significant corralation found fcr the minimum model on
Quality of Presentation for combined task types persists only for dis-
cussion tasks (.50) when the types are separated. The average modsl,
though not predictive for combined task types, bscomas so (.45)
for discussion tasks. Thus, two models (minimum and average) signifi-

cantly predict Quality of Presentation on discussion tasks,
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Although all thrse models predict significantiy the Issus
Involvament of group products for the combined sample, when data are
separated by task type only one model predicts sach of two types., For
problem-solving tasks the maximum model shows a correlation of -,43,
while the average model predicts Issue Involvesment for discussion tasks
(-.56).
| Finally, the dimension of Time shows consistent predictability
only for discussion tasks; all three modals show statistically significant
relationships (.62, .48, .65) for this task type. For the combinsd sample,
all models predict as well.

No significant reslationships occur on the Zimensions of length,

Adequacy, or Creativity For any task type, using any model.

Myltiple correlations: The multiple correlations prasen*ed in
Table 14 are not directl- comparable to the correlations for ths thres
basic models, since they rslate anly group performance on ths sacond
task to individual performance on the second task. Still, the cor.slations
presented give ‘an indication of the maximum degree of predictability to
be expected using these data.

On the dimension or Action Orientation, only problem-solving
tasks can be successfully predicted with the linear resgression model
(R = .69), Once again, Langth shows no significant correlations for
any task type; the multiple regression modal produces no significant
correlations on either Originality or UOutlook,

The Quality of Presentation of discussion tasks can bs predicted
with th; regression model, as indicatad by an R value of .64, For tasks
of any type, Issus Involvement is predictable as well (R = ,69, ,70, and

-72)0
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Only the multiple rsgression mocdel has any success in the
prediction of the task-dapandent dimensions of Adequacy and Creativity,
Production (R = ,63), discussion (R = ,64), and problem-sclving (R = ,61)
tasks show significant multiples correlations for Adequacy; Creativity
is predictable only for production tasks (R = ,66).

Finally, multiple correlations on Time to Solutinn reach statis-
tical significance for tasks of both production and discugsion types
(R = .67, .66).

Table 15 presents a summary of the models which predict sach of
the nine dependent variables, for each task typa and for the thrse task

types combined,

Tha Concepts of Motivation and Coordination

As noted in Chapter I, there has not been adsquate investigation
of Steiner's (1936) concepts of motivation and coordination as factors
in the prediction of actual productivity from potential pcoductivity.

One secondary purposa of this study was to explors those concepts.,

Cartain conceptual anc mathodealogical problems arose in aexploration
of the motivation and coordination concepts., One problem had tc do with
how the concepts could best be operationulized. Sihould msasures of
motivation and coordination be taken on the group or on the individual
mamber? (f tha latter, then should such mesasures be taksn for the indivi-
dusl while operuting in a group, or for the i dividusl while performing
alone? The concept of coordination connotaes, if nct requires, a group
level definition, whoveas the concept of motivation suggests an individual
level corstruct., Furthermore, Steiner suggests that "motivation dacrement"
refors to the diffarence between a hypothetical condition when the
incividual is optimally motivated and the condition under which the group

parfermance mgasure is to be obtained. But there is no compelling raason




Table 15

Suasary nf B:dsls which Predict

Kine Group Scores (p <.B%) for Three Task Types,

and for All Task Types Combined

Ac. Omn. Length Orig. ut. Q.P. 1.1 Ad., Cr. Time

Production:

Riniaum b ¢

Maxisum

Aversge X

Multiple R X X X X
Discussion:

Pinisua X X X X

%a:iaum X

Average X X X X

Multiple R X X X X
Preblea-Solving:

Minisum X X

Maximus X X

Avarage

Myitiple R X X X
All Task Tynes:

dinisum X X ) 4 X

Faxisua X X X X

Average X X X X X
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5
to assume thaz performance in tha indisidual condition of this study
is a gooa estimate of that hypotnstical conzition of optisal sotivetion,
Indeed, there is considerable eavidence (sae, for exasple, Davis, in oress;
Zajonc, 1965) that at least for performance of well-learned responsas
{snich the Haciean tasks orohably elicit), the “alona™ condition is iess
likely to 1nvolve optimsl motivatior (or 2rousal) than the Group condition
of this study. 50, in the presant stugy dasign, both the Indivicual
congition, from which the "gpredictor™ sources or praduct dimensions are
taken, an? ire srou2 conditicn, from =xhich the "sritarion®™ sources or
oraduct Zinensians are tzkan, represent conditions of decrezent (fro=
a hypotheticel gptimua) in sotivation, and perhaps similarly in coor-
dination. It asould not, therefore, De reasonabie toa expect actual group
performence . as . asured on Jroup oreducts} to egual potential grous
perforrance {as preédisted from irdividual products) ainus some measuras
uf coorgiration and wotivation derived from either the Individual or
Grovs sessions. Jitrout further clarificetion of the hypothstical optimum
sta’s of astivation and cooraination, and soze 2gans t3 assess that stats
for tha individual, the concepts af motiva.io~ and coordination in the
steiner aodels acpear 1o Se untastable.

Xevertheless, as notag in Thanter II, certain measures iatended
to represent ccorgdination and motivation =mere obtainas in this study,
In accorgance witr the approach of the overall ressarch preject of
mhich this study was a part. a multi-method approach was used in
nmeasurgment of these two traits (activation and coordination). The
battery of measurss included:

a. Self-ratings, obtained from each 5 on questiannaire items
designed to test motivation and coordination and administered after

completion of each task,
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b. Pear-ratings, obtained by summing responses of tha othar
group meatec-s about tha 3 on the same items of the same questionnairs.

c. ‘Jhssrver-ratings, obtained from the cbserver's responses
about each 5 on the same questionnaire items.

d., Audio time sample msasures of coordination and motivation
for the qroup, obtained from a taps rscording of group vonversation
Juring task performance (as discussed in Chapisr I1I),

. A photographic time sample measure of motivation, for aach
S, obtainad from a time sample of photographs of each group during task
performanca,

f. Event recording or objective records of the behavior of
sach S during the individual session.

Myltitrait-multimethod matrices (Camobell and Fisks, 1959) for
S and observaer ratinas as methods, and motivation and coordination as
traits, are given in Tablas 16 and 17. The first table represents ratings
of groups during the Group session; the second nartains to ratings of
individuals callacted during the Inuividual session,

It is apparent that convergent validity of both traits (i.e.,
correlation bastween differant measures cf the same treit) is weak,
relative to the method variance (i.e., correlation betweesn ths two
traits measurad by a single method). Furthermore, the separate items
used to measurs mctiva*ion and cnordination fail to show acceptable
"convergent and discriminant validity." A single item was used to
measurs coordination of ingividuals, Two items were included to tap
motivation; one was intended to index arousal or activity levsl, while
the second asked for a rating of the S's intersst in the group's activity,
Results indicatsd that each of the motivation items correlated with the
coordination ratings almost as highly (r = .50, .62) as they correlated

with each other (r = .68),
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Table 16

Multitrait-Multimethod Matrix
for Subject and Observer Ratings
of Group Motivation and Coordination

Mathod 1 Method 2
Sub ject Ratings Observer Ratings
Motivation Coordination Motivation Coordination

Subject Ratings v

Motivation 1,00 1

Coordination .73 1,00
Observer Ratings

Motivation .27 .33 1,00

Coordination .24 .50 .47 1.00

Note.--Data were collectsed during group saession,

Table 17

Multitrait-Multimithod Matrix
for Self .&: Peer and Observer Ratings
of Indiviwual Motivation and Coordination

fathod 12 Method 2
Self :&: Pesr Ratings Observer Ratings
Mativation Coordination Motivation Coordination

Sglf & Pear
Ratings . 1, 1)

Motivation 1.00

Coordination .58 1.00
Observer Ratings

Motivation .22 .21 1.00

Coordination .24 .23 .66 1.00

Notg,--Data were collected during the irdiviuual session,

8Method 1 represents the sum of ratings of an individual by
himself and three other Ss.
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From these results, it is evident that the rating data do not
provida msasures of motivation or coordination which have adequate
convergent and discriminant validity to warrant their use as indices
in the Stsiner prediction models.

Data from the event records, including audio and photographic
racords, were procured to yield potential indices of motivation and
coordination, Inspaction indicated these measurss shrwed very littls
variation over groups, Hence they did not provide a feasible basis for
use in conjunction with the Steiner prediction models.

it is also possible to view motivation decrement and coordination
decrement, not as concepts which vary from individual to individual or
group to group, but as concepts which reflect the effect of group size,
and do so uniformly for any given size of group, Within tne present
design, then, we might consider the combined motivation-coordination
decrement for four-man groups (versus "l-man groups") to be reflscted
in the differsnce batwesn the mean scores for individuals on a given
product dimension and the mean score for groupe on that same product
dimension, As indicated in Tables 8 and 9, there were significant
differences betwesn average member performance and group psrformence for
five of the nine dependent variables (Length, Issue Involvement, Quality
of Presentation, Creativity, and Tims to Solution). In all cases except
Time to Solution, the differsnce was in the direction of higher average
scores on the dimension for individuals than for groups. This same
direction held, but not significantly, for Adequacy and Originality.
Individuals wrote longer products (in less time); their products wers
more issue involved, had a highar quality of presentation, and were mors

creative,
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If the mean diffarence bstween individual and group product
3scores is considered to be the combined motivation-coordination
"decramant " (or more generally, the "interactive process" decrement )
for four-man versus one-man groups, it is clear that thers were indeed
significant dacrements in Quality of Presentation, Length, Issue Involve-
ment and Creativity, a~* a significant increment in Tima to Completion
(which is, of course, a decremant in "speed")., These results suggest
that, at least for some attribuces of written products, thsre is a
substantial reduction or decrement for four-man groups compared to
single individuals, presumably resulting from the interactive processes
(motivation, coordination, etc.) goirg on within the group. Thess

decrements merit furthar investigation,




CHAPTER V: DISCUSSION

The central purpose of the prasent investigation concarns
the prediction of group parformance characteristics from measurss
taken on individuals. Ssveral other questions, howaver, are of

secondary interest and bear further discussion,
A, Replication of Hackman Method and Findings

The prasent research uses the tasks and product rating method-
ology davelopsd by Hackman (1965a, 1966); his results concerning the
variables iikely to effect product dimension scores wers considersd
when this study was designed. For these reasons, it is of some intersst
to note the degree to which the present study has rsproduced certain of
Hackman's results,

Reliabilities of product ratings in this ressarch are gesnerally
comparable to those rsported by Hackman. Further, as indicated in
Chaptsr III, the rank order of task types on the sight product
dimensions gensrally follows that presented by him, although mean valuss
in the present data are somewhat lowsr than his. The Hackman msans
report.d in Chapter III {Table 4) represent data generated by three-man
groups in response to 108 tasks, 36 of each of three types. In contrast,
this research has used four-man groups and only 12 tasks, four of each

type. Eithar of these variations could be responsible for the deviations

70
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in mean values between the two studies.* The genasral similarity in
the patterns of results, however, indicates that the pressnt research
hes followed the Hackman methodology sufficiently to warrant some

generalization from his results to this data,
B, Group versus Individual Performance

Prior ressarch using the Hackman tasks (Hackman, 1965a, 1966;
Kent, 19A7; Morris, 1965) has considered the characteristics of products
of three-man groups. Groups of size two through seven have besn
investigated in unpublished research by Hackman and Vidmar (personel
comnunication), Howaver, when the present study was designed no dJata
had yet been collected on the characteristics of individual porformance
on these tasks. The present research can thus contributa new information
on these tasks as tools in small-group ressarch, since the diffarence
between the performances of individuals and groups may in largs msasurae
reflect the effects of group processss,

Inspettion of the data reported im Chapter III, and illustratad
in Fiqure 4, shows a strikingly consistent result: group products
generally show lowsr scale values on any dimension than go products of
the average individual, whether data are taken from tasks of all three
types, or for each type separatsly.

If Yime to Solution is interpreted as speed (i.e., morg time

equals less speed), this generalization holds with the exception of

*An indication that the depression of mean scores in this ressarch
may be due to the use of a small sample of tasks (with many produ.:s from
each task in a product set) is found in Stapert (1969). His mean pioouct
dimension values for sach task type, obtsined from thrase- and four-man
groups and based on product sets including a small number of products from
each of a large number of tasks, correspond to Hackman's with striking re-
qularity. Since his Ss were a sample of those who participated in ihe
present research, and his products wera rated during the same tine pauriod
and by the same judges as products in this research, thae differances
between the Hackman/Stapert means and those reportad here cannot ba dus
to these factors.
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Outlook on discussian tasks, and the dimension of Action Orientation,

On the latter dimension, group products show means vary similar to those
of the products of the averags individual, Thus, not only the "best
man," but also the average group member, working alona, tends to
generats a product which is longer, more positiva in outlook, more issus
involved, morse original, more creative, and more adequate than products
of the average group. Finally, the averagse member will take less time
to complete the task; even the slowest man in the group will be compse-
titive in speed with the group.

Although the praesent research cannot present empirical
documentation of this point, it may be speculated that mean differences
betwesen the performances of individuals and groups reflect the effects
of group procsss., The problems involved in organizing the efforts of
four individuals toward the successful completion of a group project
may result in a decrement dus to poor coordination. Ffurther, motivation
may decrease from the Individual to the Group condition; or, motivation
in the sens¢ of arousal may increase bsyond the optimum to the degree
that it intserferes with task performance. Thus, motivation, coordination,
or other aspects of group process may have led to ths decramant in
the product dimensions observed in comparing individual to group per-
fo. -ancse.

There ars many reasons why tasks might be assigned to groups
rather than to individuals., The task might be ons which could not be
solved by any of the individuals alone, perhaps because nons possesu@s
a wide encugh variaty of resources or information. The physical
abilities of more than one individual might be demanded, as in moving
a hsavy object, manipulating a ball-and-spiral apparatus, or the liks.

Furtkar, one rationale for participatory dacision-making in

the literaturs of social and organizational psychology seems to be
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that acceptance of decisions may be greater when several people are
implicated in the decision-making process, Indsed, Hoffman (1965) has

suggested that group members' acceptance of a decision, and their

resulting willingness to help in its implementation, may be of greater

significance in some situations than the objective quality of the

decision,

In some cnses the prestige or authority of a particular committes
or group may be necessary to bring about acceptance of solutions or
decisici.c, A course of action which has besn decided by an elected
council or board may result in greater acceptance than the sams course,
determined by a single psrson in authority, The diffusion of res-
ponsibility which may occur in group decision-making may also be an
important factor in "deciding who shall decids.,"

But the data of this study seem to show clearly that, for the
Hackman task types, individuals are likely to gensrate tetter prnducts
than groups, at least in terms of speed, Quality of Presentail.ion,
Originality, Adequacy, and the like. Thus, while assignment of tasks
of these typss to groups may be justifiable on tactical grounds (s.g.,
shared decision-making, diffusion of responsibility), such assignment

is clearly not justified on grounds of parformance sffectivensess,
€. Discussion of the Pradiction Models

By and large, group scores on most of the product dimensions
are feirly predictabls from one cr more of the models, at least for
come task types. This finding is encouraging in view of the relative
lack of success social psychologists have gensrally had in predicting
group measures from characteristics of group members (Mann, 1959;

McGrath and Altman, 1966). As pointed out by Davis (in press), greater
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success has generally beern achisved with the use of individual ability
measures, rather than personality variables, as predictor variables, In
the present case, the predictor variables may be construed as individual
"abilities," and the criteria are in fact the same variables measurad on
the products of groups rather than those of individuals,

However, the pattern of predictions in the results of this
investigation is far from simple; any statement about prediction with
a given modsl must be qualified by task type and by dimension., Analysis
for all task types combined indicates that, for the most part, all of
the models will predict Action Orientation, Originality, Issue Involvemsnt,
and Time, and about equally well. It is interasting that the first three
cf these variables are the dimersions which characterize the problem-
solving, production, and discussion task types, respectively, in the
original Hackman research; the present study also found greatsr differences
among the task types on these dimensions, and on Time, than on other
dimensions which do not so clearliy differentiate the task types., It
appears that the tesk types differ greatly on :hese dimensions, and
these task type differences have the effect of betwesn-group differances
in the correlations for combined task types. Thus, t-ey can be predicted
very well by any model when all types are combined.

But analysis fcr only the combined task types would have obscured

the more complicated pattern of predictions which appears for the indivi-
dual task types. In all three cases the archetypical dimensions are
predictable for thair respsctive task types, though three of the six
significant correlations are negative rather thar. positive in sign,
Further, tha thres basic models are no longer competitively pradictive
when data are separated by task typse,

Thera are two ways of looking at predictability according to

task types, Ffirst, for all three types, about the sams number of
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dimensions (five oo six ' ore creldiTiasle. An? seroed, in tamus of iNe
total number o7 success‘uyi oreficticns, giscrssion tasxs (thirteen} outdo
thosa uf the proguctica isix} 2nd nroblse-sclving (seven} types. Con-
sideriny only prediciicn from the ihrse besic models, ziscussion tasks
(nine! are stiil betier iran orcgduction {iws) o- orotiea-sclving (four).
There sesas to bes no very sensible 3 priori sxplanation shy products

cf the discussion type shouiz ba msore pregicrable, bult this guestion

marrants furiher investigation.

fonsidaring orediction by Zimension, tne sam»e four wvarizuies
are the cniy ongs anich show so3@ generality i~ preciriion, that is, for
sore than uns task iype. For these simensions {ctisn Jrientaticn,
Originality, issus Involvement, »32 Tima}, &% least im0 task iypes are

sredictable with some ®mcdel; for JIcizinality and Issuve [nvolvement. sll

three types ars. Although thc Adegquacy of three types can Se orezicted,

this can unly be done with the sultiple regression aodel. 3o zgein, it
is the hree archatypical dimensions and Tiwe zhicn can e —eliadly
pradicted for all task types. Jowviousiy ihess are the sy variaties in
the present schaes.

Jverall, cf the three DSasic ajde.s, tha »inizus model sseas
most useful., it is clearly supersior to tre maxizus, shich prozuces
three successful predictions in comparisan =ith the ziniaun aoisl's
saven, The average =aocel -~roduces five cianificant corrslations within
task type. Prediciion from the ainimu» inzividual can be considersed
aore parsimonious then computation of tre grous average for use in
pradiction, 30, in those cases whare U 1 ainisums anc average aodels
predict significantly, and about sajrally aell, tne ainimus mocdel can
be viswed as the model of choice.

The multipls R predictions wsre significant in 1G 2° the 27

casas within task types. 2ut in several of tbesa thare were also
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significant predictions frox one or more of the zero-order corrslations.
Since the mylticle R not only uses more inforastion than do the minimua
or maxisua modsls, byt also generates weights which give the aaxiaum

>
linear pradiction, it is clearly less parsimonious t“an any of the
other oodels. Hence, in the thiee cases whare the aminisum model and
zultinle R bcth predict significantly and about equally weli,
(Ju=lity of Presentation and Tiee for discussion tasks, and Action

Jrientalion for proble=-sol.ing tasks), the minimu - .48l is again to

De consideres the preferred oodel.
D. imniications of Results for Group Process

Overall, the results indicate that certain properties of written
group producls are reiatively predictable from measures of thosa sams
properties in the written products of insividual members of suci. groups
in response to comparable tzsks, Seyond the sheer empirical fact of
better than chance predictability, and aven bayond the indication
that one or another of the combinatorial mocdels seems the modsl of
choice for a particular dimension, the ovsrall pattern of rasults suggests
several gensral prcooositiosns which have to do with the undarlying dynamics
of group intsract:ion,

First, the relative complexity of the results makes it clear
that there is not a single, ubiquitous "group interaction pattern,"
which holds for all groups on all output dimensions on all task typss.
Rather, thsorists must begin to conceptualize, and small group ressarchers
must find ways to mesasure, a whole battery of altermative jroup inter-
action paitsrns, whose applicability depends at least on (a) type of
task and (b} the output dimension of concern. In just what terms that
set of interaction patterns might best be conceptualized remains a

question for suossequant study.
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Beyond this implication of ganaral complexity, however, there
ara some further propositions about tha nature of interaction patterns
which can be derived from study results, One such proposition arises
from the relativaly general predictive success of the "minimum" or
conjunctive model for a range of task types and product dimensions,

With a few specific exceptions, the minimum model is at lsast compstitive
with, and frequently apparently superior to, the maximum model and the
average model., Indeed, in most cases, the minimum model competes
favorably with, though it is far more parsimonious than, the multiplse
correlation model. This general strength of the minimum model for a
number of key product dimensions suggests that the group member who has
the least "amount" of any given task performance characteristic is

the most influential in determining the group's level on that charac-
teristic,

But this influsnce of "minimum member" is not a simplse,
isomorphic one. That is, it is not always the case that "the more tha
least member has of property X the more the group will have of proparty
X." Rather, in certain cases--thosse wiih high but negative correlations--
the more X this "minimum member" has, the less X thers will be 1n the
group product,

So, the rathar straightforward notion of the conjunctive model--
that the group is "only as good as its poorest member"-~is not an
adequate interpretation for all cases whers the minimum member's score
pradicts the group score on the same property., When the minimum modal
predicts, but with a negative corrslation, we need some concept other
than a conjunctive model to account for it, It is as if, for such a
dimension, the group is "only as good on X as its poorest membei is poor

on X,"
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Such a relationship suggests the need for a model which con-

siders group homogensity-heterogeneity on the given attribute, When
the lowsst member of a group on a given charecteristic is very low, then
it is more likely that there is a greater range among group members on
that characteristic., If so, then the negative correlations for the
minimum model may mean that groups whose members are uniformly high on
X (so that the lowest man is high) have group products which ars low on X;
and conversely, groups whose members are hetsrogsneous on X (with at least
the minimum member rolatively low) have group products which are high on X,

Considar what this homogeneity modsl might mean, substantively, for
some of the dimensions on which the minimum model predicts in a negative
direction,

R group whose minimum member was relatively high on Originality
(as for production tasks), would then have been homogeneously high on
Originality; this group would have had less original products than
another whose membars were heterogensous on that charactsristic (i.s.,
whose minimum member was low on Originality). This might result if the
four similar, highly-original members competed with one another with
raspect to "whoss original ideas were bewc," so that their group products
were thereby weakened as to Originality,

Similarly, the negative correlations for the minimum modsl on
Action Orientation (For discussion tasks) may mean that homogeneous
groups whosse members are all high on Action Orientation cannot easily
coma to agreement on a single common plan of action, and thus turn out
"compromise"” products which are relativaly low in Action Orientation,

On the other hand, positive correlations for the minimum model
may reflect group procescas in which inter-membar concurrence and mutual

support, cathar than inter-membar conflict, result from the homageneous-
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high condition; inter-membsr variance or heterogsneity may result in
inability of the group to generate "enough" of ths characteristic. Thus
for the Quality of Presentation dimension (for discussion tasks), for
ecample, groups whose members are uniformly high (which would be reflacted
in both minimum and average individual scores) have group products which
are relatively high in quality, compared to groups whose members are
less uniformly high in Quality of Presentation.

Another aspect of the study results which has inplications for
our understanding of groups has to do with the striking differsnces
in predictability of the modals for different individual task types
and for all task types combined. It is clear that "group process" is
not necessarily the sams for groups engaged in different types of task
activity--sven within a set of three task types which togsther span
only a relatively narrow portion of the total spectrum of group tasks,
Not only do the models predict with quite different levels of corrsle-
tion for different task types, and for al. types combined, but in some
cases different task types show strong correlations which differ in
direction for the same model on the same output dimension, So, not
only do task types yisld differences in levels of various product di-
mensions, as Hackman's earlisr studies with thesa tasks have shoun
(Hackman, 1966) and this study has replicated. Different task types
apoarently also elicit dramatic differences in the group interaction
patterns which lead to various group output dimensions. This is likely
in view of the findings of Morris (1965), who reports interaction
procass diffarences for these three task types,

R number of further questions about group process and performance
are raised but not adequately answered by this study. For exampls, how

general--with respect to tasks, group size, and the group composition,
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for example--and how replicable are the substantial mean differences
batween individual and group products that wete found in the present
study? Pad, if those differsnces are gensral and replicable, what set
of processas within group interaction accounts for them? As arother
sxample, just how dous group member homogeneity-haterogeneity on
various output characteristics operate so as to produce effects which
are in a positive direction for some output dimensions but in a negative
direction for others? These and a "umber of other questions are
amenable to, and sesm to warrant, futurec research zttertion. Such
rassarch should ads appreciasbly to our undsrstanding of groups and how

they operatse.

Sl M
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APPENDIX

Analysis of Variance for

ACTION ORIENTATION--MINIMUM ’
S of Sum of Maan
ource Squares Square F
Task type 2,66 608.78 404,39 1305, 80##+
Condition Sequsnce 1,66 .02 .02 .08
Task Typs x
Condition Saquence 2,66 .42 .21 .94
Task Order 3,196 1.25 .42 1,16
Task Type x
Task Order 65,198 1,44 .24 . .67
Condition Sequence x
Task Order 3,198 11,95 3,98 11,08%%#
Task Type x
Condition S5Seguence
x Task Order 6,198 2.69 .45 1,25
*ne .05
**p( .Ol
**4n¢ ,001

Mazyinal Means

TASK TYPRE
Production 1.60
Discussion 2,53
Problem-Solving 5,53

CONDITION SEQUENCE

Individual to Group 3.2l
Group to Individual 3.23

TASK ORDER
First 3,30
Second 3.14
Third 3,17

Fourth 3.27
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Analysis of Variance for
ACTION ORIENTATION-~MAXIMUNM

Sum of Mean
Sourcs df Squares Squars F
Task Type 2,66 856,53 428,27 1999,94%#x
Condition Seguence 1,66 .05 .05 .23
Task Typas x
Condition Sequancs 2,66 .46 .23 1.08
Task Order 3,198 .88 .29 .BS
Task Type x
Task Order 6,198 1.63 .27 .79
‘ Condition Ssquence x
’ Task Order 3,198 10,89 3.63 10,54%#%
i . Task Type x
; Condition Sequence
x Task Opder 6,198 1,63 .27 .79
*n<,05
**p( .Ol
**xne 001
Marginal Means
TASK TYPE
Production 1,88
Discussion 2.99
Problem-Solving 5.97

CONDITION SEQUENCE

Individual to Group 3.60
Group to Individual 3.63

TASK ORDER
First 3,66
Second 3,56
Third 3,56

Fourth 3.68
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Analysis of Variance for
ACTION ORIENTATION--AVERAGE

Sum of Mean
Source df Squares Square F
Task Type 2,66 851,02 425,51  244),77%k+
Condition Sequence 1,66 .03 .03 .18
Task Type x
Condition Segquence 2,66 .30 .15 .86
Task Order 3,198 L. 99 .32 1.01
Task Type x
Task Order 6,198 1.11 .18 .59
Condition Sequence x
Task Order 3,198 .34 .11 .36
Task Typs x
Conagition Sequance
x Task Ordex 6,198 1,32 .22 .10
*n< ,05
**p < ’Ol
***p < .001
Marginal Means
TASK TYPE
Production 1.72
Discussion 2,75
Praoblem-Solving 5.77

CONDITION SEQUENCE

Individual to Group 3,40
Group to Individual 3,42

TASK ORDER
First 3,48
Second 3.35
Third 3,37

Fourth 3.46




Analysis of Veriancs for
CENG TH--NINI R

Source af Sus of san F
Squares Sqare
Task Type 2.56 33.4C 21.70 9.7 o0
Condition >equencs 1,56 .73 .79 35
Task Type x
Condition >squencs 2,66 3.55 1.77 .19
Task Order 3,198 1.34 .45 .27
Task Tyos x
Task Jrder 5,158 9.57 1.658 .98
Condition Sequencs x
Task Ocdar 3,138 12.@3 4.0 2.40
Task Tyos x
Condition Sequence
x Task 2rdsr 5,158 23.23 3.88 2.32*

wn<c 05
*#n¢ G

seapc 001

TASK TYPE

Proguction
Discussion
Praobles.-3elving

CONDITION 3£3JUERCE

Indivicgual to Group
Group to Individual

TASK ORDER

First
Sacond
Third
fourth

¥arginal Aeans

[N N &)
»
1o W
hoowm




Analysis of Variance for

89

LENGTH--MAX] UM
- Sum of Mean
ource df Squares Square F
Task Type 2,66 24,93 12.46 5,994«
Condition Sequencs 1,66 4,07 4,07 1,95
Task Type x
Condition Sequsnce 2,66 4,49 2.25 1.08
Task Jroder 3,198 5.32 1,77 1.07
Task Type x
Task Order 5,198 4,01 .67 .40
Candition Sequence x
Task Crder 3,198 444 .15 148,05 89, 477%%s
Task Type x
Condition Saquence
x Tasi: Order 6,198 34,94 5.82 3.52%»
*<.02
l.p( .01
=280 < 001
Jarginal feans
TASK Tyag
Production 4,32
Discussion 4,25
Sroblea-52lving 3,66
CONDITION SCJQUENCE
Individual to Sroup 4.20
Sroup to Individual 3.96
TASK JRSER
First 4,13
Second 4.27
Thirc 3.53
Fourth 3,97
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Analysis of Variance for
LENGTH-~AVERAGE

Sum of Mean
Source df Squares Squarse F
Task Type 2,66 32,98 16.49 () S
Condition Sequence 1,66 2,07 2,07 .99
Task Type x
Condition Sequence 2,66 3,69 1.85 .89
Task Order 3,198 2,55 .85 .54
Task Type x
Task Order 6,198 7.68 1.28 . 482
Condition Sequence x
Task Order 3,198 147,75 49,25 31,47%%x
Task Types x
Condition Sequence
x Task Order 6,198 28,72 4,79 3,06%*
*n¢ .05
**p< .01
**%p ¢ ,001
Marginal Means
TASK TYPE
Production J.83
Discussion 3.74
Problem-Solving 3.07

CONDITION SEGUENCE

Individual to Group 3.63
Group to Individual 3.46

TASK ORLER
First .61
Second 3,67
Third 3,45

Fourth 3.47

e g e B
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Analysis of Variance for

ORIGINALITY=--MINIMUM
Sum of Mean
Source df Squares Square F
Task Type 2,66 147,49 73.74 177,.15%%#
Condition Sequence 1,66 1.66 1.66 4,00%
Task Typa x
Condition Sequence 2,66 1.13 .56 1,33
Task Ordser 3,.98 1,90 .63 .67
Task Type x
Task Ordsr 6,198 1.65 .27 .29
Condition Sequence x
Task Order 3,198 7.48 2,49 2,63*
Tack Type x
Condition Seguencs
x Task Ordar 6,198 5.38 .90 .95
*ne .05
**ne 01
*r4n < 001
Marginal Means
TASK TYPE
Production 3.48
Discussion 2.05
Problem-Solving 1.88
CONDITION SEQUENCE
Individual to Group 2,54
Group to Individual 2.39
TASK ORDER
First 2,46
Second 2.36
Third 2.47
Fourth 2.59
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Analysis of Variance for
ORIGINALITY~-MAXIMUM

Sum of Mean

Source af Squares Squars F
Task Type 2,66 200.85 100,43 106.69#x+
Condition Sequance 1,66 5.84 5.84 6.20%

Task Type x
Conditicn Sequence 2,66 3.26 1,63 1,73
Task Order 3,198 1,37 4,56 .36
Task Type x
Task Order 6,198 4,78 .80 .83
Condition Sequence x
Task Order 3,198 102.66 34,22 27,16%%%
Task Type x
Condition Sequence
x Task Order 6,198 6,35 1,06 .B4
*pg .05
#*p < . Dl
***p( R 001
Marginal NMeans
TASK TYRC
Production 4,38
Discussion 2,83
Problem-Solving 2.45

CONDITION SEQUENCE

Individual tn Group 3,36
Group to Individual 3,08

TASK ORDER
First 3.22
Second 3.24
Third 3.12
Fourth 3.31
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Anglysis of Variance for

ORIGINAL]I TY--AVERAGE
. Suz of Mean .
Sourcs df Squaces Square
Task Typs 2,65 176.08 88.04 160, 33%s»
Condition Sequence i,66 2.49 2.49 5.09+
Task Type x
Cendition Sequence 2,68 1.30 .75 1.54
Task Order 3,198 1.29 .43 .42
Task Type x
Task Order 6,198 2.37 .39 .38
Cundition Ssquence x
Tesk Order 3,198 9.64 3.21 3.12+
Task Type x
Condition 3equencs
x Task Order €,196 2.68 .45 .43
*< .08
'l’.p( ‘01
*a8n < 001
Yargzinal Yeans
TASK TYPE
Preduction 3.91
Discussion 2.37
Problem-50lving 2.15

CONDITIOM SEQUENCE

Individual to Group 2.90

‘ Group to Individual 2.71
TASK ORDER

First 2,79

Sgcond 2.74

Thira 2.78

Fourth 2.92
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Ainalysis of Varience for
OUTLOOK--MINIMUM

Sum of Mean
Source of Squares Square F
Task Type 2,66 19,50 9,75 22,33%nn
Condition Sequence 1,5F 2.49 2.49 5.72%
Task Type x
Condition Sequence 2,66 .17 .08 .19
Tzsk Order 3,198 .22 .07 .16
Task Type x
Task urder 6,198 .91 .15 .33
Condition Segquence x
Task Order 3,198 28.16 9,39 20,22%%x
Task Type x
Condition Sequence
x Task Order 65,198 6.69 1,11 2.40*
*ng .05
sane 01
*s8n,. 001
Yarginal feans
TASK TYPE
Productinn 3,50
Discussion 3.87
Problsm-Solving 4,13

CONDITION SEGUENCE

Individuai to Group 3.74
Group to Individual 3.93

TASK ORDER
first 3.87
Second 3.81
Third 3.85

fourth 3.80




Analysis of Variance for
OUTLOOK=--MAXIMUM

e — e n————
e m— p——

Sum of Maan

Source df Squares Square F
Task Typs 2,66 21,22 10,61 34,6944+
Condition Sequencs 1,66 .50 .50 1,63

1
Task Type x
Condition Sequence 2,66 .39 .20 .64
Task Order 3,198 1,29 .43 1,28
Task Type x
Task Ordsr 6,198 .89 .15 .44
Condition Sequence x
Task Order 3,198 32.81 10,93 32,52%%%
Task Type x
Condition Seguence
x Task Order 6,198 .94 .16 .47
*ne .05
**p< °Ul
w%%pg 001
Marginal Means
TASK TYPE
Production 4,12
Discussion 4,77
Problem=5Solving 4,57

CONDITION SEQUENCE

Individual to CGroup 4,44
3

Group to Individual 4,52
TASK ORDER

First 4,51

Sacond 4.58

Third 4,46

Fourth 4,39
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Analysis of Variance for
OUTLOOK-~AVERAGE

i e
F

Source df Sum of Mean
Squares Square
Task Type 2,66 21,08 10,53 39,76+
Condition Sequence 1,66 .75 .75 2,84
Task Type x
Condition Sequence 2,66 .29 .13 .48
Task Order 3,198 .89 .30 1,04
Task Type x
Tacsk Order 6,198 1,15 .19 .68
Concdition Ssquence x
Task Order 3,198 .24 .08 .28
Task Type x
Condition Sequence
x Task Order 6,198 .74 .12 .43
*p< .05
*40 ¢ .01
***p< .001
Margiral Means
TASK TYPE
Production 3.79
Discussion 4,36
Problem-Solving 4,36

CONDITION SEQUENCE

Individual to Group 4,12
Group to Individual 4,22

TASK ORDER

Firat 4,22
Second 4,23
Third 4,16
Fourth 4,09
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Analysis of Variance for
QUALITY OF PRESENTATION--MINIMUM

Sum of Mean
Source daf Squares Square F
Task Type 2,66 34,85 17.42 12,10%%#
Condition Sequence 1,66 .69 .69 .48
Task Type x
Condition Sequence 2,66 .62 31 W22
Task Order 3,198 .20 .68 .82
Task Type x
Task Order 6,198 4,85 .81 .97
Cordition Sequenca x
Task Order 3,198 5.04 1,68 2,02
Task Type x
Condition Sequence
x Task Order 6,13€ 7.08 1,18 1,42

ﬂicqﬂs
**p( R Ul

*#¥pg¢ 001

TASK TYPE

Production
Discussion
Problem~Solving

CONDITION SEQUENCE

Individual to Group
Group to Individual

TASK ORDER

First
Sacond
Thied
Fourth

Marginal Means
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Analysis of Variance for
QUALITY OF PRESENTATION--MAXIMUM

e r————ET—T

——

Sum of

Source df Squares Square F
Task Type 2,66 34,82 17.41 17,44%4%
Condition Sequence 1,66 .26 .26 .26

Task Type x
Condition Sequence 2,66 .15 .07 .07
Task Order 3,198 3.68 1,23 1,34

Task Type x

Task Ordsr 6,198 3.54 .59 .65
Condition Sequsnce x

Task Order 3,198 163.03 54,34 59,52%%x
Task Typs x

Condition Sequence

x Task Order 6,198 7.69 1.28 1,40

*n < ,05
**p< .01
***p< .001
Marginal Means
TASK TYPE
Production 4,00
Discussion 4,85
Problem-Solving 4,48
CONDITION SEQUENCE
Individual to Group 4,42
Group to Individual 4,48
TASK ORDER
First 4,48
Second 4,60
Third 4,28
Fourth 4,43
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Analysis of Variance for
QUALITY OF PRESENTATION--AVERAGE

—
o r—

Sum of Mean ¢
Source df Squares Square
Task Type 2,65 33,22 16,61 15,13#%%
Condition Saqusncae 1,66 .92 .52 .48
Task Type x
Condition Sequance 2,66 .10 .05 .04
Task Order 3,198 3,00 1.00 1,21
Task Type x
Task Order 6,198 3.71 .62 .75
Condition Sequence x
Task Order 3,198 47,37 15,79 19,06%%x
Task Typas x
Condition Sequence
x Task Order 6,198 6,21 1,03 1.25
*1e 05
#%nc 0L
**ene 001
Marginal Means
TASK TYPE
Production 3,57
Discussion 4,50
Problem=-Solving 4,11

CONDITION SEQUENCE

Individual to Group 4,05
Group to Individual 4,14

TASK ORDER
First 4,09
Second 4,25
Third 3,96

Fourth 4,07




analysis of darimnce for
I35 INVAGERINT-~RINIMGA

- . >m of s _
- - 14
acurce g queres Sysere
Task Type Z.38 433 3§ 2882 S35 .81 00
Zonditiox Segquance i,58 » tu .13 25
Tasx Type x
Zongdition Sequencze 2,385 .58 &3 1.22
Task Jdrder 3,132 L2327 ] .13
Tas* Tyne x
Tasx Jdrdsr 3,155 2.k i 33 28
Zondition Segurence x
Task drosr 3,198 138 35 -
Task Twoa x
Jondition Saguence
x Tasi Jrder 3,138 3-8 .37 .81

a

*ng .
**ag .01

s« 001

Yarginail Teans

TASK TY3g

Fraduction 1,33

Oiscyssion 3.7

Problen-3slvirg 2.43
CONDITION SZlutuct

Indiviaual t2 Srouz 2.38

srcup to Incividual 2.33
TA5K GRDER

first Z.33

second 2.53

Third z.51

Fourth 2.87
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Analysis of variance for
ISUE INMVOLVEMERT --JAX]I MR

Zource gf -S‘- of < F
Squares Square

3 272.96 670,54+

-)

%

Tasik Type 545,

.35 .35 .11

#

xaZition Seguencw

Task Tyre x
Conzition Seguence 2,55 .25 .13 .32

Tasx Jroer 3,138 i.s .35 .47

Tasi !'yﬁ. x e
Teek Jrer &,158 1.10 .18 .25

“ondition Seguance x
Tes« Jrcer 3,138 113.85 37.95 51.08%%+

izsk Tyoe >
arzition leguence
x Task Jroer £.158 14,33 2.42 3.26%

ferzinal Ymans

- . s ==
=TI TIIoM P 44
. T = s
Xscussic 3.3C
e N . 373:
2roolen-iciving 3,12

CASITIN STLENE

Imzivizuel i3 Irown 3.4z

3rous *o Incivimsal 3.€5
T4 33XR

Firss 3.31

>acon: 3.54

Tnigs 3.33

Fourss 3.43
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Analysis of Varlance for
ISSUE INVOLVEMENT--AVERAGE

—

Sum of

Mean

c
~aurce df Squares Square F
Task Type 2,66 528.30 264,15 780, 87%+x
Condition Sequance 1,66 .05 .05 .15
Task Type x
Condition Sequence 2,66 .40 .20 .60
Task Order 3,198 .31 .10 .15
Task Type x
Task Order 5,198 1,40 .23 .34
Condition Sequence x
Task Orager 3,198 33.8¢ 11,29 16,31 %xs
Task Type x
Condition Sequence
x Task Order 6,196 8.95 1.49 2.16*

*p< .03
"p( . 01

Txine 001

TASK TYPE

Proguction
Disciission
Problem-3Solving

CONDITION SESUENCE

I~divicual to Group
aroup to Individual

TASK JRDER

First
Sacand
Third
fourth

farginal feans
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Analysis of Variance for

ADEQUACY~~MINIMUM
Sum of Maan F
Source df 3quares Square
Task Type 2,66 11,05 5.52 3.78%
Condition Sequence 1,66 . .03 .03 .02
Task Typa x
Condition Sequence 2,66 1.00 .50 .34
Task Order 3,198 3,68 1,23 .82
Task Type x
Task Order 6,198 4,59 .17 .51
Condition Sequence x
Task Order 3,198 33,46 11,15 7. 4T%%
Task Typs x
Condition Sequence
x Task Order 6,198 15,22 2.54 1.70
*ne .05
*x0 ¢ .01
*xxp o 001
Marginal Means
TASK TYPE
Production 3.91
Discussion 3.49
Problem-5Solving 3.89

CONDITION SEQUENCE

Individual to Group 3,77
Group to Individual 3.75

TASK ORDER
First 3.59
Second 3.81
Third 3.75
fourth 3,90
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Analysis of Variance for
ADEQUACYw=MAXIMUM

Source df Sum of Mean F
2 fquares Squars
Task Type 2,66 13.6% 6.52 6.19%+
Condition Sequence 1,66 ..16 .19 .18
Task Typs x
Condition Sequence 2,66 .84 .42 .40
Task Order 3,198 2.97 .99 .81
Task Type x
Task Order 6,198 4,62 .77 .63
Condition Sequence x
Task Order 3,198 155,42 51.81 42,61 %%+
Task Typs x
Condition Sequence
x Task Order 6,198 11.89 1,98 1.63
*n¢ 05
*n ¢ .01
*x¥p ¢ .001
Marginal Means
TASK TYPE
Production 5.06
Discussion 4,55
Problem-Solving 4,88

CONDITION SEQUENCE

Individual to Group 4,86
Croup to Individual 4,31

TASK ORDER
First 4,63
Sacond 4,23
Thixd 4,79
Fourth 4,97




Analysis of Variance for
ADEQUACY--AVERAGE

- af Sum of oo F
Jousce Squares Square
Task Type 2.65 12.17 6.59 6.27%¢
Condition Saquence 1.66 &.27 .41 .39
Tasx Typa x
Condition Sequence 2,66 .83 .42 .40
Task Order 3,198 1.65 .52 .5
Task Typa x
Task Ordsr 6,198 4. 52 .73 .62
Condition Sequence x
Task Order 3,198 15.02 5.0 4 13
Task Type x
Condition 3Sequence
x Task Crdar 6,198 12.05 2.01 1.66

e .05
*%n¢ .01

txep e (001

TASK TYPL

Preduction
Discussion
Problea-3elving

CONDITION St JUENCE

Individual to Group
Group to Individual

TASK ORDER

First
Second
Third
Fourth

Yarjinal Means

[ 0 - -
e »

& M N

nR O O




Analysis of Variance for

CREATIVITY--MINIMUM
. Sum of Mean
Sturce af Squeres <quare F
Task Type 2,66 32.68 16,34 11, 1) %%»
Conditior Sequence 1,66 1.44 1.44 .98
Task Type x
Lendition Sequence 2,66 31 .16 .11
Task Order 3,198 2.63 .88 .83
Task Typa x
Task Order 6,198 11.13 18.65 1.76
Condition Sequence x
Task Order 3,198 10.54 J3.51 3.31+
Task Type x
Condition Sequence
x Task Orde: 6,198 42.60 7.10 6.69%#%x

*p5 ¢ .05
e 01

}l{p < . 001

TASK TYPE
Production

Discussion
Problen-5alving

CONDITION SEQUE'CE

indivicdual to Sroun
sroup to Individual

TASK ORDER

First
Sacond
Third
fourth

farginal Means

.64
.59
.35

=N

2.37
2.50
2.3C
2,54
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Analysis of Variance for
CREAYIVITY--MAXIMUM

Sum of Mean
Source df Squaras Square F
Task Type 2,66 47,36 23,68 14,61 wxs
Condition Sequence 1,66 3,63 3.63 2,24
Task Type x
Condition Sequence 2,66 3.16 1,58 .98
Task Order 3,194 7.02 2,34 1.86
Task Type x
Tack Qrder 6,198 4,07 .68 .54
Condition Saquence x
Task Order 3,198 308,25 102,75 Bl,75% %
Task Typs x
Condition Sequencs
x Task Ordsr 65,198 15,33 2.56 2,03
*n< .05
*¥p< 01
*x¥p < ,001
Marginal Means
TASK TYPE
Production 4,11
Discussion 3.69
Problem-Solviag 3,13

CONDITION SEQUENCE

Individual to Group 3,76
Group to Individual 3.53

TASK ORDER
First 3.66
Second 3,73
Third 3,39

Fourth 3.80
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Analysis of Variance for

CREATIVITY-~AVERAGE
e e —— ]
Sum of Mean
Source df Squares Square F
Task Typse 2,66 39,99 20,00 14, 55%%+
Condition Sequence 1,66 1,78 1.78 1,30
Task Typs x
Condition Sequence 2,66 1,31 .66 .48
Task Order 3,198 4,09 1,36 1,24
Task Type x
Tagk Order 6,198 6.67 1,11 1,01
Condition Sequence x
T sk Order 3,198 48.60 16,20 14,78%»+
Task Type x
Condition Segquencs
x Task Order 6,198 26,56 4,43 4,04%%x
*n < .05
*p o .01
***p( ‘001
Marginal Means
TASK TYPE
Production 3.36
Discussion 3.20
Problem-Solving 2,50

CONDITION SEQUENCE

Individual to Group 3,10
Group to Individual 2,94

TASK ORDER
First 2,99
Second 3,09

Third 2.84
Fourth 3.16
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Analysis of Variance for
TIME--MINIMUM

e e e e e —ntm o oo et et eyt
e M e e e —————— )

Sum of Mean

Source df Squares Square F
Task Type 2,66 340.61 170.30 9,80
Condition Sequence 1,66 .68 .68 .04

Task Type x
Condition Sequence 2,66 26.37 13.18 .76
Task Order 3,198 62,26 20,75 2,48
Task Typs x
Task Order 6,198 12,59 2,10 .25
Condition Sequence x
Task Order 3,198 1090.37 363.46 43 ,35%%#
Task Typs x
Contdition Sequencs
x Task Order 6,198 11.95 .99 .24
*n ¢ .05
**n ¢ .01
*#%p o 001
Marginal Maans
TASK TYPE
Production 11,51
Discussion 11,15
Problem-Solving 9,04

CONDITION SEQUENCE

Individual to Group 10,52
Group to Individual 10,51

TASK ORDER
First 11,31
Sacond 10,61
Third 1C,24

Fourth 10,11

e o A .
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Analysis of Variance for

TIME-<~MAXIMUM
. Sum of Mean
Source cf Squares Square F
Task Type 2,66 356,94 178,47 14, 06%%+
Condition Sequence 1,66 .31 a1 .02
Task Typs x
Condition Sequence 2,66 25.17 12,586 .99
Task Order 3,198 56.59 18,86 2.68%
Task Type x
Task Order 6,198 8.64 1,44 .20
Condition Sequsenca x
Task Order 3,198 2.77 1,26 .18
Task Type x
Condition Sequence
x Task Order 6,198 9.01 1,50 .21
*ne .05
**pe Ol
*+%p ¢ 001
Marginal Means
TASK TYPE
Production 13.52
Disgcussion 13.11
PFroblem-Solving 10,98

CONDITION SEQUENCE

Individual to Group 12,50
Group to Individuai ).2.57

TASK OROER
First 13,19
Second 12,70
Third 12,10

Fourth 12,16
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Analysis of Variance for

TIME--AVERAGE

rmam——

e ———————— ey e e e
e e ——

e e bt

Source df Sum of Mean F
Squares Sauare
fask Type 2,66 356.03 176,01 12,63 %%+
Condition Ser':ence 1,68 1.09 1.09 .08
Task Type x
Condition Sequence 2,66 34.54 17,27 1.23
Task Order 3,198 54,43 18,14 2.57
Task Type x
Task Order 6,198 12,63 2,11 .30
Condition Sequencs x
Task Grdsr 3,198 247,53 82,51 11,69 %+
Task Type x
Condition Sequence
x Task Order 6,198 5,396 1.16 .16

*n < .05
*%p ¢ 01

*x#p < 001

TASK TYPE

Production
Discussion
Problem-Solving

CONDITION SEQUENCE

Individual to Group
Group to Individual

TASK ORODER

First
Second
Third
Fourth

Marginal iMeans

12,52
12,22

.10.02

11,53
11.65

12,27
11,67
11.21
11,20
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