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3

Decision Process Mod els of Peer Nuninations

Introduction

In a coirprehensive review of the literature on peer ncxninations,

Lewin and Zwariy (1976) concluded that “peer rat ings have been ~ piri-

cally shci~n to have high validity in the prediction of diverse future

performance criteria” (p. 423) . They noted a lack of theory in this

area , and that there was a need far an explanation of the actual peer

rating process. It is the objective of this research to develop an

information processing theory of the judgenental process in which

individuals engage while rating their peers . Follc~dng the research

paradigs proposed by Lewin and Zwany (1976) , empirica l descriptive!

predictive nodels of the peer nanination process are derived, using a

class of anpirical decision process xw~dels of the thoug ht process

people engage in while rating each other. Utilizing protocol tracing

irethods , decision process models are constructed on hcw individuals

rate their peers on seven widely used sociaretric questions: (1) Who

would you go to for help on a tough prcblem?; (2) Who is pulling nost

for the group?; (3) Who was best at handling people?; (4) Who has the

nost ability to think critically and anlaytically?; (5) With whan can

you work best?; (6) Who shcMs the greatest independence of thought?;

and (7) Who has the best overall leadership qualities?

The research reported in this paper represents an initial attenpt

to identify and test the predictive validity of these decision process

itcz~e1s. It should be noted that ~~o separate but identical studies

were ccnducted. Sttx~’ 3. utilized Duke University students and Study 2

utilized Naval officers who were students at the Nava l Postgraduate

School in Monterey. This paper will only report the results fran Study 1.

- -



Protocol Tracing and Info rmation Processing Mode is

Part of the difficulty in developing a model of decisiai process

behavior cai~s f ran the enpiric aJ. procedures often enployed. In pre-

vious research on decision behavior , subjects are viewed as a “black

box.” In othexwords, focus has been directed toward the end product

of the decision process and not on the actual process of how the

subject reached the decision. What information is being processed in

the subject ’ s mind?

Slovic and Lichtenstein (1971) , in their review of the literature

dealing with the n~de11ing of hirnan decision making, concluded that:

“The evidence to date se~ re to indicate that subjects are process ing

information in ways fund aneritally different... ( fran those of the tradi-

tional regression and Bayesian approaches] . . . .we will have to develop

new nodels and different methods of experimentation.” (p. 729) They

suggest that a prcznising strategy for the develo~xnent of a theory of

human judgement, is the technique of cognitive pro cess modelling.

The theory and enpirical research on information processing can

be traced to the work by Newell , Shaw and Sinon (1957) . Their theory

is built on the pr~nise that such processes as thought , verbal behavior , -

and prc blem solving behaviors are perforned as sequential information

processing steps. These “elare ntary processes ” consist of such opera-

tions as: storing information in familiar symbols or “chunks ” , re-

trieving it , noving it , generating transfor med data , caLparing two

symbols for equality, and associati ng two symbols. In othe~~ords -

these elcnEntary processes are siriple logic manipulations of data .
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The basis of cognitive process rrodelling thoory is that individuals

solve a problem by firs t developing a prcblein space -— a psychological

representation of the tast environment. Intelligence, the information

available to an individual fran his rrenory , and the objective task

environment determine the problem space. Next, the space is searched

for a solution by means of a program. In otherwords, the individual

will operate upon his information until he achieves his goal. The

fundamental limitation on this solution process is the ability of the

individual to store data in a dynamic (quickly alterable) n~~rory .

Newell and Sixton (1972) conclude that individuals cannot store sore

than five to seven symbols in a dynamic Trenory; therefore, one expects

to find no sore than five to seven dimensions to a prcblem which will

be considered , no matter what its ccnplexity. Actually, individuals

usually consider fewer than five aspects of a prcb lan. Newell et.al.

(1972) contend that abstractions fran “reality” characteristically

involve perhaps only two symbolic representations at any given time.

Cognitive process prograns are constructed f ran information

elicited by a subj ect while performing a task. Ore method of collect-

ing this information is by obtaining a verbal self-report f ran the sub-

ject as he solves a problem. This record of the subject ’s reported

tbought process is known as a protocol. The value of this method of

obtaining the decision process behavior , has been noted by Sinu~i (1976) : 

[a] technique... .used to increase the density of observations of

the information-processing system stream (is] recording think-aloud pro-

tocols of the pr oblem solver ’s verbalizations during his activit y. ” (p.28)

Similar ly Payno (1976) , in an analys of the various nxxlels of decision

making, coirluded that asking subjects to “think aloud ” while mak ing
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their decisions , provides valuable insights into the information

processing strategies which led a subject to make a particular

choice. Newell (1966) has developed a methodology for the analysis

of protocol s based upon content ana lysis. h is procedure allows for

the discovery of the pattern s of thought which undcrlie behavior.

Protocol tracing techniques were successfully applied on an

explorato ry basis by Akula (1969) to develop cognitive process nodels

of the peer rating pro cess. He concluded: 

“ there was a significant tendency for
the ( subj ects] to use only a few standards in
reaching peer ratin g evaluati ons . .. .. . There-
fore , these results suggest that the selections
made by peer rating protocols - tend to involve
only one or two key c1i~ronsions which are quite
cczmon to the protocol respondents. The proto-
col methodol ogy facilitat ed the identification
of behavior al dimensions affecting the peer
rating process. This sour ce of a~ipirical in-
formation provided the basis for formulat ing
conceptual frameworks (mxlcls) of these dirrcn-
sions in a sequential relatio nship . ” (p. 72—73 ) .

Since the judgemental process of peer evaluations can be viewed

as a special case of problem solving behavior , then the next steps

involve identifying the problem space (perception of the task environ-

nent) , and the program uzed to search the space for a solution (the

cognitive processes which result in the actual peer ratings). Problem

spaces and programs arc isolated fran protocols and interviews with

“performing” subjects. Once the program is isolated, the emiprical—

level theory has bean developed.

There fore , the strategy used in this study was to derive descrip-

tive/pr edictive models of the peer ncinination process using protocol

tracing techniques. In otherwords, this approach involves developing

decision process theories fran an ana lysis of the data — verbal 



r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

- — --- - 
~~ —w - --- --

—7-.

self—reporj s of subjects ’ thought processes while engaged in ma)d~ng

oeer jU&JeilI2fltS .

ME’rI3DD

• Overview

The procedure in these studies was adapted fran Akula (1969) .

The experimental environment simulated managerial decision making.

It was chosen because the pr edictiveness of peer evaluations....

“depends in part upon how closely the rated activities simulate

real— life leadership situations . ” (Roadman , 1964 , p. 211) . The

socianetric instrirnent used in this research was conposed of seven

items that Hollander (1965) , Weitz (1958) , and Roadman (1964) found

to be valid predictors of future perfor mance.

~~o studies were conducted: the firs t with Duke University

students as subjects , the second with officers at the Naval Post-

greduate School in Monterey. Subjects were meirbers of seven-person

teams participating in a management siim.ilation. They were to assume

the role of management consultants hired by a hypothetical canpany.

After reviewing the present state of the ccxipany , they were to analy ze

its problems and arrive at initial reccxrnendations to be made to top

managanent . In order to make sure that no person was predesignated

as the group leader , it was arranged for them to convene in the

absence of the project team leader. Ten such teams were run in each

study.

- —~- — —- - ~~~~~~~~~~~~~~~~~~~~~~~~ -~ ----- —~~~ 
- . -— p_t ~~~~

___
~~ 
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Each simulation ra~uired approximately 2 1/2 consecutive hours

to conpiete . A total of six phases ccitprised the entire procedure:

(1) subjects received an orientation; (2) case material about the

hypothetical caipany was read individually by each student ; (3) the

case was jointly discussed and analyzed by the group to arrive at

preliminary reconmendations (this phase was videotaped ) ; (4) subjects

viewed themselves on videotap e; (5) the seven item peer evaluation

forms were catpleted; and (6) protocols were obtained for each of

the seven questions in both studies .

The procedures in the two studies were identical. In addition ,

all subjects in Study 2 were administered var ious personality tests .

The tests administered included the Edwards Personali ty Preference

Schedule, the Californi a Psychological Inventory , the Least -preferred

Co-worker Score , a test for Machiavellianism , and the California F-

test for authoritarianism. At this time the analysis for Study 2

has not yet been conpieted . Therefor e, only the results for Study 1

will be presented in this paper .

Subjects. All subjects in Study 1 were surmer school students

at Duke University . The 65 participants were all of college age and

were paid volunteers. The sex mix was not controlled resulting in a

randan distribution of males and females for each of the test teams.

Full attendance was assured by over-scheduling each test session by

one or two persons . If eight persons showed up for the testing, one

nent er was assigned to be the proj ect team leader who was subsojuently

excused after the individual reading of the case. Despit? these extra

efforts, orv~ group was short one subject and another was short two

subjects.

-

~
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Prior aozjuaintanceship was minimized as much as possible. However,

on occasion two friends did participate in the sane group. Before the

start of each test session an indication of prior acx~uaintanceship

ar id/or fri endships was obtained.

Stimuli. The stimuli was a peer evaluation questionnaire.

It consisted of seven items selected fran those that Hollabder (1965) ,

Weitz (1958) , ar id Roadmari (1964) , found to be valid predictors of

managerial success. The questions were as follows: -

1. Who would you prefer to go to for help on a tough

problem? (Weitz)

2. Who is pulling nost for the group?- (Weitz )

3. Who is best at handling pecple? (Weitz)

4. Who has the most ability to think critical ly arid

analyticaJ.ly? (Roadman)

5. With whom can you work best? (Weitz)

6. Who shows the greatest independence of thought? (Roadman)

7. Who has the best overall leadership qualities ? (Roadman)

Subjects were asked to exclude themselves and rank the nenbers in

their group fran f irst to last on each of the questions .

Although the set of questions in the peer rat ing instrtrnent consist~x

of seven items, each questionnaire booklet contained• only six of the sev~~

socionetric measures, with one question systematically anitted fran each

booklet. The procedu re was constructed in such a way that the subject

would have an unfamiliar question for which to give a protocol. In order

to achieve an equal nurrber of protocols for all seven measures , the anitted

questi on alternated in each book let .

-- — —~~~--~~~~~ --“ -~~~~ -- -.- - - - - ---~—--~~~~
-

~
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Procedure. ( Phase One) Subjects were seated in a semi-circ le facing

the videotape camera. Recent research ir ”4 .cates that this physical arrange-

trent is not detrimental to group behaviors (Lonetto , 1973) . Subjec ts were

told that they were involved in an exercise examining how a group approache s

an unstructured probl em situation . They were told what the entire process

would involve , briefly describing each phase of the exercise , and that

their group discussions would be videotaped . It was stressed that the

resear chers were not interested in anything about them as individuals.

Each particip ant wore a name tag bearing only his or her first name to in-

sur e anonymity. They were also asked to make an effort to match the names -

with the faces of the other members in the group to facilitate later recall .

(Phase ¶r~o) Case material was distributed along with a pencil

and writing pad for note taking, if desired . ~pprox imate1y 20 minutes

was allowed for reviewing the case .

(Phase Three ) Instructions for this phase of the experiment were

re-read . Subjects were told they were now to convene as a project

staff meeting to prepare prel iminary reca rne ndations . They were

also meeting in the surprise absence of the project team leader who

was called away on urgent business. If an eighth team member was 
-

present, he was excused at this time as the leader. The videota pe

was started and discussion was stopped after 30 minutes .

(Phase Four) The videotape of the group discussion was replayed

for the purpose of letting the subjects see how they functioned as a

group and to refresh their men~ ries as to what was said . Interest in

the replay was usually lost within 15 minutes, wherein the next phase

was begun . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A
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(Phase Five ) The peer evaluation instrument was distributed. Sub-

jects were asked to disperse around the ro~ra in order to fill out the

questionnaires in greater privacy.

(Phase Six) After the questionnaire was completed , each subject

was taken into a sep~ira te office to be interviewed privately . At the

start of the interview, permission was obtained for recording the

session arid the subject was told that he could listen to the tape at

the conclusion of the interview if he desired . The recorder was then

started to get the subject comfortable with a tape recorder before the

actual question was asked. He was then told that the researchers ’ main -

interest was in the thought process involved in making a decision. The

subject would be asked to think aloud, to verbalize his thoughts, as

he answered a question similar to the ones in the questionnaire. He

was to say whatever came into his mind, however silly, impolite , irre—

levant, fragmentary or uriirrportant. And whenever he should fall silent

for more than a irarent he would be asked “to please talk. . ..“

Next a practice question was tried to give the subject an idea

of what it was like to verbaliz e his or her thoughts. The question

used was a simple crypt arith rr etic problem. Subjects were to solve ,

by thinking out aloud , the values of the letters 13, 0, and J , given

the value of the letter E and the numera l value of the sum:

B O B

+ J O E

6 2 7  E = 3

After the subject solved the trial problem aloud , it was revi ewed,

pointing out the entire thoug ht process , e.g. “You said , or should have

- said, ‘since E equals 3 , ar id this is a probl em in addi tion , then 7 minus

-— —— — - - - .~~~~~ ~~~~~~~ -
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3 equals 4 , therefore , B equals 4 because 4 plus 3 equals 7 , ’ etc. What

the researc}~crs are af ter is a state~~�nt of the entire chain of thoughts.”

Next the relevant experirental sociaretric question was presented.

The subject was told to think back of the group interaction , and again ,

excluding himself , to rank the merrbers in his group fran first to last

r~ rerrbe ring to verbalize everything that he is thinking. The question

was then read to the subject and also presented on a 7” x 9” index

card placed before him for reference . In addition, the seating arrange-

ment of the group was macre available to the subject to help him recall

who was who.

During the subjects verbal report , the interviewer would write

down what appeared to be nonoperational stat~ rents and cede words

for ca~~lete thought process stri ngs which the subject would verbalize

in his evaluations. Examples are the use of cede words such as

“intelligent” , “ friendly” , etc . The operational meanings of these

words or phrases were then explored with the subject.

At the conclusion of the interview, when the subject had no more

thoughts, all questions or carirents that he might have concerning the

experiment were answered; and he was allowed to listen to his recording.

Subjects were informed that the results of their peer evaluations (i.e.

how they were perceived by their group members) would be avai lable upon

re st. Only aggregate ranks were reported to maintpin anonymity.

For san-pies of all instructional materials , the case , and

questionnaires see Technical Report No. 2. 

- _
~~ -- -~~~- - rn - - ~~~~~~~~~- _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ - - -- -- -~~~~~~~~~~~ ~~ -~~~~ — .--
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RESULTS -

Protocol Analysis

A complete transcript of the verbal reports given by each subject

was made. Using the procedure suggested by Newell and Sinon (1972) ,

the protocols were broken up into shect phrases each representing the

subjects’ assessment of how he was ranking a person a particular way.

Newell and Sinon (1972) have shown that breaking verbal protocols into

smell phrases “goes a long way towards isolating a series of unaithiguious 
-

‘measurerents’ of what information the subject had at particular times”

(p. 166) .

Once the protocols were broken down into short phrases they were

then analyzed for operational and nonoperational information processing

descriptors of the subject’ s thought process. Operationa l descri ptors

refer to stat€~rent s about behavior which are tangible, observable and

measurable. For example, the statement “agreed with ire” is defined as

operationa l because it connotes a specific agreement , which can be

reliably scored . It is also possible to signify agre ement with a non-

verbal corrinunication which can also be reliably scored (e.g. head nodding) .

However , the statement “he see~~~ personable ” is considered to be a non-

operational verba l description . It does not suggest any specific be—

haviors which the person being described , engaged in , that make him

“personable .”

Group Videotape Content Analysis

Fran the analyse-c of the pro tocol s, various content categories were

identified , (e.g. gives direction, surrmarizes, asks questions , etc.)

-- -— -.- - ~~~~~~~~~~~—---— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — — -  
—~~~ - -  - - A
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These categories —— suqgested by the protocols as bein9 the chunks of

information used by an individual in making decisions -- were then uzed

as the basis for anal yzing and scoring the content of the videotaped

group interactions. Initially, only verbal carniunications were content

analyzed and scored . It became evident , however , that subjects were

also processing a variety of nonverbal cues for which no operational

definitions were available . Subjects for example evaluated the extent

to which other group men-hers were “listening ” , seen~~i “open and relaxed”

and so forth. A study of the nonverbal litera ture (Knapp 1972; I~ brabian

- 1972) indicated that the nonverbal behavior (e.g. listening , dcininance,

irr~~ 1iacy, etc.) could be reliably scored and thereby significantly

increase the subset of information being processed by the subjects .

Searching the record of the verbal transactions for these content

categories in each group videotape involve-i three tine consuming steps :

1) A seguential list of the order of speakers was n~~1e

by two observers who independently recorded this infor-

mation, after which the two lists were cross checked

and reconciled .

2) The audio was transcribed . This time consuming step

greatly facilitated the ana]ysis of the verbal trans—

actions. C~~~ a transcription was made of each video—

tape , each verbal carm~nt ~~s analy-zed and scored as

to which content category it belonged . For exanple,

the statai~nt “Yes I agree, and what you said could -

also apply to Marketing because  

~~~~~~~~~~~~~~~~~~~~~~~ A
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would be scored as an agree-rent , arid as building

on a previous statement.

3) The videotape was score-i for nonverbal calTrninica-

tions, (e.g. headnedding, listening, eye contact ,

etc.).  As was suggested by Heirrenn arid Heimanri

(1972) , the videotape was viewed “with and with-

out sound for concentration on the nonverbal 
-

expressions that direct observation diffuses”

(p. 80). Again, two observers scored these cate-

gories independently. *

Fran this record of the cairnunicatioris, each individuals ’ contri-

butions were extracted and suirrred . In otherwords, for each subject

a record was made of the nuither of times he agreed , disagreed, expressed

an opinion , etc . This data was then used as inputs to the peer ranking

models for predicting -how a subject would be rated on each sociometric

by the group. 
-

Decision Process !‘~bde1s

No a priori nodels of the subjects decision behavior wale ~~~~~la~~~

in this research. The protocol tracing methodolcxjy is intended to pro-

vide a process description of the information processing strategIes

enp’ ~yei by subjects while evaluating their peers.

It was expected that a content analysis of the descriptors (-opera-

tional and nonoperational), obtained fran the deccxipositia~ of each

* The median interrater agree-~ nt~ was .98 with a range of .96-4 3 to .9~B3

-~~~ -— - - ~~-. - ~~ -- - - - - - - -  - —~~~~~~ - —~~~~~ - - - :  - 
— ---~~ -- -4
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protocol , would identify a few key dinensions which subjects con-

sidered in evaluating their peers . Based on prior research and a

review of the literature (Lewin and Zwany 1976) it was expected that

these dirrensions would be sithat iona fly carrrcn for a particular socio-

metric question. In other words , a carm~n core of criteria use-i by

subjects to evaluate their peers on a particular sociom2trid question

for the Duke subjects was expected to be found . The models which

were developed arid the initial results of the an a~’sis are considered t
I

to be the sirrplest and most naive. -

Since an examination of the protocols yielded only information

categories considered by subjects without providing any indications

as to priority levels of the infonretion, a sinpie unweighted addi—

- - tive irKxlel was hypothesized for each scciaretric question. The basic

nxxlel for each question considered only the car~ron primary factors

which app eared in each protocol. For example for sociaretri c question

#5 , “With whan can you work best?” , the single primary factor was:

Mutual Influence - the existence of give and

take in the interaction between two or mere group

nerrbers with no individua l inposing his ideas or

trying to daninate the interchange. 
-

Fran the extracted descriptor phrases in the protocols , several

recurring themes were gleaned . A frequency ana lysis of these phrases

suggested the following pr imary factors : (1) a Mutual Influencing ex-

change (MI ) , (2) having the ability to Listen (L) , (3) the Quantity of

Verbal Cczrminication (QVC) , (4) engaging in a Social-Direc tive role (SD)

and (5) Categorizing and Surirnarizi.ng information (C/S) . The primary fac-

tors which were e-~plc~’od in the basic unweightcd additive ircd els for

-~~~ —-— —— a- ~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ - . - —~~~~~~~~~~ - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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each sociaretric question are sumiiarized in Table 1. The frequency with

which these factors occure-1 in the protocols for the particular socio-

metric is also presented .

Table 1. Sunmnary of Key Parameters for each Socianetric Question

Frequency Stated
Sociczietric Primary Factors in Protocols

1. Who would you go to for help MI 32%
on a tough problem? L 32%

2. Who is pulling mest for the SD 27% -

group? L 27%
QVC 24%

3. Who is best at handling people? SD 42%
ML 31%

4. Who has the most ability to think QVC 33%
critically and analytically? C/S 33%

5. With whom can you work best? MI 60%

6. Who has the greatest independence No clear
of thought? indication

7. Who shais the best overall SD 48%
leadership qualities? MI 32%
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In the following section excrpts from the protocol s are presented.

These descriptor phrases aid in the understanding of the meaning of the

primary l araneters . For a sample of a car~ lete protocol transcript

see Technical Report No. 2.

The Mutual Influence_factor is identified by the existence

of three behaviors: (1) a give and take exchange, (2) having the

abili ty to listen , and (3) not being overly do~ natic or aggressive

in your views. A give and take exchange is represented, for example,

by the following underlined descriptors:

Si: I feel like if I have sareone who’s
confident of what we can - do within
reasonable limitations,

then I feel like I can take this
information to this person

and he can digest it 
-

and because of his relationship with
other people he can expound a bit
mere intelligent,~~ and a bit mere
convincingly on n’~ ideas.

There is a give and take between us.

S2: She ~9~eed with me
and thought the sane things I thought,

but we both contributed equa1~y .

S3: He doesn’t j~~~ agree with you all the
time.

We were j~ intly finding solutions.

S5: I agree with what she said , but
- 
I could persuade her to my way
of thinking saieth~~s if we disagreed .

The descriptors in a give and take exchange include those which indicate

agre~ nent , disaçjreement and building on anothers idea . 

- - - - - -~~~— ~~~~~~~~~ - —-~~ -- - S - —
~~~~~~~~~~~~~
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The listening aspect of the mutual influencing iirocess is evident

in the following descriptors :

S1: He responds to what people sajr
and draws my thouç hts into the group.

S2: He both listened and spo~ze.

S3: She was interested in keepinq up all
the tine, she ~idn ’ tj _ust sit back,
and gave feedback.

S4: I could work with Laura best because
she’s willing to listen to you

and I don’t think she ’d daninate or
restrict me f ran adding my side.

I feel like both of us could contribute
together and it woulc1n’ t be a one-sided
contribution.

It is logical that in order to have give and take , each person

involved in the discourse must equally be a listener as well as a

contributor to the discussion. Poor listening abilities also charac-

terizes the dogmatic-aggressive individual. Following Rokeach’ s

(1954) def ini tion of do~~atism, the dogmatic person can be described

as closed-minded , rigid , and intolerant of other ’s opinions , especially

when they differ fran his own beliefs. This quality was evident non- -

verbally through such cues as rigid bcxly posture , crossed arms ,

leaning backward outside of the group, etc . These persons were

perceiv ed as being cold , aloof , and not open to persuation . Dog-

matism and aggression was described in the protocols by such verb al

descriptors as:

S1: He interru pts

S7: I1~ was overly aggressive and

- 
. dcininated the conversation.

_ _ _
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S3: lie felt like hi~ ideas ware the
right ones.

and he wasn ’t open_t o r ~~ cir~ nt.

S4: I felt like he would_corn down
hand on sar~ ones rteqat ve op nions,
and he wouldn ’t be tactful when he
disagreed.

S 5
: no sniles and is friendly , gives

everyone a chance, and do~sn’ t inte rrupt.
S 

6~ 
She was receptive to other p:~oples’
opinions and is willing to interjec t
her own ideas .

S 
7
: He was too agqressive and thought things

had to be done his way.

I think when you encounter sareone who
thinks along those lines

there ’s conflict already

instead of it being a ca~~liirenta~ i p ~-
cess towards solving problens

it becanes mere of a conflictive type
of thing

because you have to overcome the roadblocks
th€y have set up in their a-in minds.

This rigid , aggressive and dogmatic quality was prirrarily scored through

the nonverbal cues by two independent observers , it was then added to a

count of verba l stat~n~nts of disagreement , agrec~n~nt , and building ex-

pressed by a subject to obtain the final Mutual Influence score.

This factor was found to be of primary irrportance in the socio-

metric “Wi th whom can you work best?” . The existence of give and take,

- ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ --~~- ~~ ~~~~~~~~~~~~~~~~~
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listening , and the absence of dogmatic-ay~rcssive behavior are all cnn-

bined in the decision of the peer ranking on this question . Mutual

Influence was also found to be important in the protocols on “Whom

would you go to for help on a tough problem?” , “Who is best at handling

people?” , and “Who shows the best overall leadership qualities?”

Curiously enough, however, the components of give and take and

listening were represented, but little mention was made that the

restrictive nature of the dogmatic-aggressive individual was us-

desirable on these three sociaretrics.

The factor of Listening was apparent in both the verbal and non-

verbal can’nunications . It is revealed verbally , for exaWle, in the

following exerpts from the protocols:

Si: She listened and spoke .

He agreed with me

and I felt like he valued what I said.

53 : He didn ’t interrupt w h n  sareone else

was talking.

All of these descriptors indicate that someone is listening to what is

being said. Nonverbal cues include eye contact , head

jxx]ding , leaning forward toward the speaker, etc . Listening was scored

by two independent observers who watched the videotapes without the

sound (Ile imann and Heimann 1972) in order to focus solely on the non-

verbal cues. The Listening factor was found to be particularly inpor—

tent in the socicn~ trics “Whom would you go to for he lp on a tough prob -

1cm?” , and “Who is best at handling people?”

- - - —_  - -~~~~- -  - -  ~~~-- - - -~~~~~—~~ _~~~~~~~~-- -- _ _~~~~~ — _ -~~~~~
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The factor of Categorizing or Simn~r±zinq is cxe~~lified by the

fol lazing descriptors : -

S1: lie was able to follow the convers ation
and £~~ u with an a~prc~ riate obs~r—
vati.

S2 : He crystalizecl the group thought to
sumairize.

S3 : He was organized in the way he was
thinking about things

He could focus on one thing and move to
the next

S4: I would say sarething

and she seemed able to draw it together

If people made genera l sta tements, she
would not only initiate stuff , but
categorize it;

like I’d cane out with generalizations
and she’d catecorize it and put it sort
of into a pocket.

S5: He was able to look at both sides of the
situation and reach a conclusion.

Each time a subject made a stat~~ent which tied two ideas together ,

review what had already been said , etc., it was scored as a Cata gori—

zing/S znma rizing behavior . This factor was pr imar ily found in the

socia~~tric “Who has the most ability to think critically and ana lyti-

cally?”

The factOr of the Quani~y of Verbal Ca~ iunication (QYC) is revealed

in the protocols by such descriptors as:

S1: He talk ed the most

S2 : John was most verbal

S3 : She had the n~x t  ideas, she contributed
the nost.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~—~~~~~~~~~ - -
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This factor ~-n- scored fr om a count of the number of utterances made

by each subject. A finer classification of the Quantity of Verbal Can-

nrunication ~ias nude using the nurrb~r of opinions stated by an individual

as a subset. This measure of verbal participatia~ proved to be a more

significant measure and therefore, was used w c~’er “ talkative”

appeared frequently in the protoco~~ on a po~~icu1ar soci~~~tric.

This factor was found to be iiport ant in making the peer rankings on

the sociar~ trics “Who is pulling most for the group?” and “Who has the

most ability to think critically aid anal ytically?”

The Social-Dir ective factor is characterized by an individual

who (1) organizes and gives direction to the group and (2) accarplishes

this in a socially aecepta ble manner. In othen-zords , a person ranking

high on this dimension not only structures the problem solving process

of the group but he or she also involves other group members . This

includes, listening, drawing others out , and not imposing one’s will.

These behaviors are illustrated in the fol lowing descriptors:

Sf He takes leadership by directing
the flow of thoughts with his own

S2 : He started the whole discussion off
and got thin gs going at the beginning.

When the conversation died down, he
waild ask [f anyone else had any ideas.

He would try to get response from
other people.

S3 : He would ~~~~~~~~~~~~ on track when
the conversation drifted .

He gave the group structure, told us
when to move on, assigned someone to
take notes, asked questions of the group
and of people who weren’t talking to draw
them out.

--- - - -
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He ~~~ es his i deas over in a
pleasant ~~~~~~~ and when he spoke
we listened.

S5: He tcok initiative to start off ; -
the whole thing.

— S6 : He sat up, said what he wanted
to say; Jack has seif-confidcnce .

S7
: She didn ’t just sit back all the

time but she wasn ’t beligeront in
express~ j~ her vie~zs either.

This factor was scored by two independent observers who ranked

each subjec t as either high , medium, or low. * The score caabined

a count of the verbal structuring and consideration behaviors with

special emphasis on nonverbal cues such as those indicating readiness ,

openess, self—conf idence, listening, etc.

Social-Directive descriptors appeared raost frequently in the

protocols on the sociam~tric “Who was pulling most for the group? ” ,

“Who is best at handling people?” , and “Who shows the best overall

leadership qualities?” .

Testing the Mcdeis

The developrent of the irtxlels consisted of two parts: (1) the

information chunks being processed and used in making the decisions

on each sociaretric were identified from the protocols ; aid (2) the

decision rules for carbining this information in order to make predic-

tions as to the aggregate group peer rankings for each group mentor

were identified. For exanple , the pristury factors in the model for

the sociorretric question “Who would you go to for help on. a tough

~~obicm?” are Mutual Influence aid Listening. The decision ru)es

* The median interrater reliability as measur ed by the Spearman 1~ank
Correlation was .981, with a range between .964 and .998.

-
- —~~~~~~~~ - -- — ~~~~~~~— _ _ _ _
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for predicting the 1x~c-r ranking on this questi on would b~ to: C i) rnnk

each group ~x~~x�r according to tho additive score of “agreements,”

“disaqro i-~ents” , and “bui lding” since these factors ccn~--jse the Mutual

Influence oarrr etcr; (ii) rank the group nerrbe rs on the nonverbal

cues in:~iicatJng Listening; and (iii) ca~t>inc the two rni~~~1fl(jS . This

final ranking is then statistically car~ zxred to the actual aggregate

group rankings. The decision rulen for all of the socio~metrics are

as follows:

(1) Who would you prefer to go to for help on a
tough problem?
Primary parameters: Mutual Influence and Listening
Information processing rules:

i - Rank group on Listening (L)
ii — Rank group on Mutual Influence (MI )
iii - C rtbin e the rankings

(2) Who is pulling most for the group?
Primary parameters : Social-Directive , Listening

and Quanti ty of Verbal Camunication
Information processing rules:

i — Rank group on Social—Directive (SD )
ii - Rank group on Quantity of Verbal

CcrilTunication (QVC)
iii - Rank group on Listening (L)
iv — Carbine the rankings

(3) Who is best at handling people?
Primary parameters : Social-Di rective aid Mu tual

Influence
Information processing rules:

i — Rank group on Mutual Influen ce (MI )
ii — Rank group o:i Social—Directive (SD)

iii - Cathine the rankin gs

(4) Who has the rrcst ability to think critically and
analytically?
Primary parameters : Quani ty of Verbal Camiiunication

and Cate qorize/Sumnari ze
Information processing rules :

i — Rank group on Quantity of Verbal Ccmuunication (~VC)
ii — Rank group on Categorize/Suniw~irize (C/S)

iii — Ccnbino the rankings

- —- - - ~~ -- —S—-— ~~~~~~~~~~~ —~~~~~ -—~~~~~~~~~~ - —- ~~~~~~~~~~~~~~~~~~~~ ~~ -- ‘
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(5) With ~han can you work best?
Primary parc~~ter: Mutua l Influence
Infonnation processing rule:

i — Rank group on Mutual. Influence (NI )

(6) Who shows the greatest independence of thought?
Primary parameters : No clea r indicaticn fr om protocols

(7) Who shows th~ best overall leadership qualities?
Primary parameters : Social-Directive and Mutual

Influence
Information processing rules:

i - Rank group on Social—Directive (SD)
ii - Rank group on Mutual Influence (MI )

iii - Carbine the rankings

It is on the basis of such naive information processing rules that

predictionr were made for each group as to their rank order on each

sociorretric question. Tables 2-7 suninarize the results for Stud y 1

for each sociometric questi on . In each case, the Speannan rank correla-

tion coefficient is calculated for each of the information processing

rules .

1~n additional miel is shcwn for the sociometric “Who is pulling

most for the group?” The decision rules are as follows:

Primary parameters: Social—Directive and
Quantity of Verbal Corrmunication

Inf ormation processing rules:
i - Rank group on Social-Directive (SD)

ii - Rank group on Quantity of Verbal Carrnunication (QVC)
V - Cembine the rankings

This new model, omitting the Listening factor , proved to be a more

significant predictor of the group peer ranking for all grouçs except

one , of these, all were significan t at the .05 level with four sic)ü—

ficant at the .01 level.

hp- - — - - a--- - .- —- - —. - - - - - - - -~~~- - - - - -  -
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Table 2. Spearman rank correlation between actual aggregate
peer ranl:inqs and predictions based u~:-:.r~ the £nf or-
mation processing rules .

1. Who would you go to for help on a tough problea~?

N Information -

~~~processing i - ii iii
L NI L + Ml

1 919** .776* 830*
2 

- 
.785* .464 - .669

3 .928** .785* .875*
4 .785* .776* 758*

.625 . 825 975*
7 l. 000** .785* 937**
8 .893** .571 .633

9b .642 .642 . 642
10 .571 .750* 758*

an = 5

b~ = 6

*
2. > .05

**2 . >  .01

~ 

.4
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T~bL- 3. Spe~~, . -
, rank can cJ.a~ij o: i 1 - :  I •-,~:c-:: act~ a] ac~roaate

rx ~~ ~ ~th i~~;~; a: J ~i udict io~ i i~asc~ u~ the infor—
nutia~i ~~c~es~; i L - :  ru les. -

2 . Who is r u i ] i : . ~ ~mt for the group?

If : - ’~: [ ~.icii
N Processing

N }~ les i ii iii iv vGroup ~ ~J) (NC L SD+L+cNC 5~y+( 7-~’

I. .946** .785* ~593** .893** 893**

2 .946** .857* .642 955** .893**

3 . 928** . 857* .821* .883* . 857*

4 .99l** .875* .893 ** .982** 964**

.700 l.000** .625 .800 .900*

7 955** 794* .90 1** . 928** 937**

8 .964** .732* .839* . 803* .839*

9b .728 .071 .3l-~ .271 .457

10 . 812* .866* . 553 .821* .857*

an = 5

bn =  6

*2 > .05

**2 > .01

~~~~~~~~~~~~ ~~~~~~~~~~  

-
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Table 4. Speaxmun rank correlation between actuul aqgregate
peer rankings and ~:-redi cticna basal upon ti ie in for-

- xnation processing ru~es.

3. Whu is best at handling peca le?

Information
.—.~~~~~ Processing i ii iii

— 

Ml SD Ml + SD

Group

1 .883* .750* .883*

2 - .678 .946** 893**

3 .669 937** .776*

4 .848* .919** .893**

.825 .825 l.000**

7 .401 .732* .633

8 .803* .964** .893**

9b .471 .857* .628

10 .s98 .803* .598

a n~~ 5

6

* 2 > .05 
- 

..- -~. .~r~~~~~ - -- - -~~~: _ _ _ _ _ _ _ _ _ _ _ _



Table 5. Spearman rank correlation between actual aggregate
peer raxi1~i nc~s and predictions based upon the infor-
mation processing rules .

4. Who has the most ability to think critically and analytically?

“. Information
‘N~ Processing

‘N~~ Rules

~~oup~~~~~~~~~ QC c/S ( N C + C / S

1 .964** .482 .821*

2 .928** .035 .535

3 .964** .857* .964**

4 .883* .830* .964**

.900* 0 .725

7 .750* .866* .785*

8 .830* — .830*

9b .514 .214 .414

10 .705 — .705

a~~~~~5 -

b n =  6

*

** 2> 01

I

_ _  4— ‘  S * w s . a M~~as... s.PMA.,  ~ .
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Table 6. Spearman rank correlation between actua l aggregate
peer rankings and predictions based upon the inf or—
mation processing rules .

5. With whom can you work best?

\~ Information
N Processing
~N~~~RuJ e

Group N r~11

1 .982**

2 .821*

3 857*

4 . 839*

.925*

7 .723*

8 .607

9b .814

10 . 741*

a n = 5

b n = 6

> .05

**E > .01

- - —--~~~~~~— - - -~~~ . ,— ~~~~~~~~~~ — -  -- —— — -
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Table 7 . Spearraan rank correlation between actual aggregate
peer rankings and pr edictions based upon the. infor—
motion processing rules.

7 Who shows the best overall leadership qualities?

‘
~~~~~~ Information

-‘.~~~ Processing
Rules 

~~i.
Group SD Ml SD & Ml

1 
- 

.857* .928** .928**

2 .946** .571 . 857*

3 .928** . 678 •75Q *

4 973** 
- 

.~919** .928**

.200 .900* .675

7 .776* .580 794*

S .946** .875* .928**

9b . 800 . 557 . 742

10 .910** .776* .776*

a 
~~~

b~~~... 6

* > .05

** p > . 0].

II.... ~~~~~~~~~~~~ ~~~~~~~~~-
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Overall , the pr edict ive rx,~er of the models, developed from the

protocol analysis , is high. It appears, hc~ ever , that e~ua1ly good

or better predictions are obtained using siapler mxlels than those

derived fran the protocols ana lysis. This is true for all socio—

matrics except “With whom can you work best?” For exan~ le , the model

based on the Listening rule by itself appears to be better for the

socianetric “Who would you go to for help on a tough problom?” Using

the criteria that the higher the Spearman ~~ values the better the rank

correlations, six of the nine groups bad higher ~~ values using this

sinpier model over the previous one which was carposed of the Listen-

ing and Mutual Influence factors. As was mantioned, for “Who was

pulling most for the group?” the sinpler model carbin ing the factors

of Social-Directive and Quantity of Verbal Cau~anicatiai had eight

higher ~~ values than the mdel derived from the protocols which in-

cloded these two factors in addlition to the Listening paramater. For

the sociar~trics “Who is best at handling people?” and “Who sI~~~s the

best overall leadership qu ti , the model based on the Social—

Directive factor by itself appears to be stati stically better than

the model based on the Social-Directive arid Mutual Influence factors

together , with seven and six of the nine groupe having higher ~~

values respect ively. Finally , the model using the Quan tity of Verbal

Caririu nication ru le only, appears to have better predictive validity

on “Who has the ability to think most -critically and analytically? ”

with four higher 
~~ 

values than the protocol analysis model which ccn-

sisted of the Quan tity of Verba l Ca~iiunicatiai and Categorizing /

S~nnar izing paramaters.

-- - - - --~~~~~~~~~~~~
— 
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The Spearman rank correlation is a ycod indlicator of a ri~x1el ‘s

predictive po~~r for a particular group, however, it is not sensitive

enough for making a selection between the models for - a sociai~~tric

over all groups in general. This is due to that fact that the

is caluculated for each individual group and thus the r~x1e1s axe

not evaluated over all of the groups in the aggregate. One method

to determine which r~-odels are best over all groups is to perform a

catparative frequency analysis of the deviations of the various

models from the actual aggregate peer rankings. In otherwords , using

the same data , the fr ~~uency for which there was a perfect match

between a male]. and the actual aggregate peer ranks , where the -

rrcdel prediction was off by one adjacent rank, off by two ranks,

etc. , is calculated . Table 8 illustrates this procedure .

Tab le 8. Exairple of a perfect correlation of the rcxlel
for a socianetric with the actua l peer rankings .

I’~bdel Predictions

1. 2 3 4 5 1 6  7

I 

1.00 

1.00 

1.00 

1.00

1. 00

. 7 ~. - 
1.00~~ 

--- 



In thi s exanplo , where there are ones along the diagonal , the

model predictions are perfectly cor relat ed with the actual peer

rankings , there are no deviations . Thi s, of course , is the icleel

model . In each case, the closer a node]. is to looking like this

table the better it is. Hence , in selecting which node]. is best

over all groups on a particular sociometric one would choose that

ziodel which minimizes the overall deviati ons.

As yet , this method of analyses has not been conpleted. Further

results will be reported in a future technical report .

DISCUSSION

The results to-date can be viewed as strongly supportive of the

experimental approach taken in this research . The naive additive

nrdels seem to capture the essential information which is being pro-

cessed by the subjects ; and they are basical ly supportive of the

human problem solving theory proposed by Newell and Simon (1972) .

The effectiveness and simplicity of these um.ieighted cognitive pro-

cessing models -- with regards to the few ar id cperatio nally defined

decision rules which repres ent the information being processed by

the subjects — are encouraging with regards to their potential irn—

plications for decision process modelling research on managerial

selection arid asses9nent , managare nt developre nt , and organi zational

design . 
-

Surprisingly , it appears that even sirrpler models exist which

pr edict the peer rating crite ria than those derived fran the protocol

analysis ; particularly in those instance s where nonverbal ccmminication
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is a primary fac tor . For all of the sociczrctrics, e :cep t for the

questio~ conceminq critical and ana1yti~~ a thinking, the processing

of nonverbal cues was a cruci al ca~ponent in forming a ju dgen~nt.

For exanpie, the primary parameter, as indicated by the pro tocols ,

for the socianetric 9’~ith whom can you w~rk best?” is Mutual Influence .

This factor carbin es infor ira tion obtaine d fran (1) verbal - ca~~unications

(i.e. those intera ctions which connote give and take: agreements,

disagree ments , and building) ; and (2 ) nonverbal ccitrnunications

(i.e. dogmatic—aggressive cha racteristics : rig id body posture ,

poor eye-contact , no head nodding, etc .) .  Table 9 shows the

scores for the Mutual Inf luence factor , first ccziiputed using the

verbal give and take carrnunications only , second is the same score

with the nonverbal dogr atic-aggr essive behaviors added . It is clear

from the increase in the significance of the values,when the

nonverbal camiunications are considered in the Mutual Influence score ,

that it is an important variable . Using a two—tailed t Test the two

series of values are significantly different at the .01 level.

Table 9. Spearman rank correlations for the predictions of a
model with and withou t nonverbal cc~m unications considered .

5. With whom can you work best? M~de1: Mutua l Influence

Group Verba l (give & take ) Verba l & Nonverba l (dogrratic &
____________ 

aggressive)
1 .929** - .982**
2 . 429 .821*
3 . 857* .857*
4 .839* .839*
6~ .075 .925*
7 .384 .723*
8 . 607 

- 
- . 607

9b .243 .814
10 .489 

- 74].*

a b * 
- 

**n = 6  ~~~> , 05 ~ - > , 01 
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A j ’n&~ible C2 - :~)1~~fl~~tiOfl for the do.n-1i~i~nce of nr-p- .ierbal infori .-i--

tior in those I P mi dc~ls I:~~iy be obta~ncd fran a i ur t J - r  exanii r~ tion ot

the group situation itself. In such a group discun~ o~ ~dth six other

individuals to ii~~en to , intc ract with, a~c3 jud ge , it is i~ossible

that there may be an infonmtt icn over] om3. For exa1~-1e, in ord~r

for a person to rank the six other members of his group on the socia—

metric ~With whom can you work best?” he would first have to make a

jix1gen~xit on the give and take exchanges: i.e. how many times each

member agreed, disagreed and built on his ideas. Next, he would

have to recall the various nonverbal cues elicited by each rnerrber

indicating dogmatism , aggression and listening; add this to his

count of give and take exchanges; arid finally arrive upon a ranking

for all six members.

Therefore , it seei~~ lik ely that, in such an information rich

environ ment , a subject makes an attribution on how a person would

rank on these sociare tr ics using nonverba l information as a surrogate

for processing a detailed account of all the verbal transactions. It

is possible that persons form opinions of their peers early in the

cariTlu nication and rely thereafter more heavi ly on the nonverba l

rather than the verbal informa tion. Prior research has shown (Lc~’in ,

Dubno , Z½kula (1971) ; Hollander , 1956 a , 1957 , 1965) that valid and

reliable peer evaluations arc obtainable in relatively brief inter—

action times . This is an interestin g research question which may

be easily ans~~rcd fra u our videotaped record of the group interactions .

Another interesting finding is the camonality of the underlying

r~x1els for the sociczr etrics . There appears to be no separ ate descrip-

tors I ra n each subject for each group , instead a consistent cau~non
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~vL of descriptors c~m:nje for each c~~-~~ tric , c-nc--:-pt for the question

“lth o sIla s th :- tcst in i  ~andencc- of tha~:~~t? , ~- . -~re no c:~i~cn sat

of deccriptor~;, ‘~- - i c h  c-au~~I be scor -i , uc-re i~ c~nt~ Th ea .  This finding

lends suppert Sac the :,anirxi of davcle;~ nc sita :c-:al pr cxnxcs dos-

crit:W o~s for how peoule atJ:rihuto b~h~ -~cral c arc.cteristics to others .

Our resoa c:i f~nddr~s have a diroc~: bearing on the literature

describing the c- :t r~ant lenJor of a gronn as that member who talks

most frequently , in: 1~~n-±~~t of the content of his verbalizations

(Bass , 1949; Norflc-a t , 194 8; Bales , 1933; Borgotta arid Dales, 1956;

Kiroh, Loziahl and Haire, 1959; Riecken, 1958; Regula and Julian , 1973) .

Due to the fact that no study had shown that the quality of a person’s

contributions rrodifies the leadership ratings he receives (cf . (Riecken ,

1958; Bavelas , Ha storf , Gr oss , and Kite, 1965; Rogula and Julian , 1973) )

and that other research findings (e.g. Stogdell , 1948; Julian, hollander ,

and Regula, 1969) indicate that perceived and actual ca~petence (pre-

surnably related to the quality of ccnrr-unicatioi-i) are important deter-

minants of leade rship, Sorrentino and I3outi llier (1975) set up a study

to investigate the relation thi p between quan tity and quality of verba l

interaction on the leadership process . The two variables were systemati-

cally varied in an unambiguous group situation (e.g. High Quantity -

1~~-i Quantity, etc.) .  Their results indicate that while quality of

verbal interaction was found to pr edict perceived differences on such

variables as competence, influence , and & ntributicn to the group ’ s

goal , only quanity of verbal cairn unication pr edicted perceived

di f ference s in leadership abili ty.

Our data lends itself for the direct testing of Sorrentino and

Boutil lier (1975) results . h aving the conpiete record of the verbal

-~ —— -— p
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trans:ieti co s — the nuolx~r of wards spc n , tin e leng th of verbali-

zations , the contoot arid order of cauiiunications -— enabled us to

test the relaticncicir- between the quantity of verbal camunications

and t~-:~ 1: irie~ on all scxoicactrics. Su:cifically, we m~asuoc~ the

quantity of verba l interact ion by the nuther of utterances and by

the number of opihiono stated. Neither of these measures were sig-

nificant in predicting the peer ranking criterion for all sociorietrics

except one —— “Who has the most abili ty to think critically arid

ana lyt ically?” In addition , the quantity of verbal ccirnu nication

was indicated as one of the two primary parameters for the rtxxlel of

the socicAnetric “Who is pulling most for the group? ” . Of particular

interest is the relatio nship between the quantity of vorbal coreron i—

cation and the peer rankings for the question ‘ Who shows the best

overall leadership qua1~ties?” No correlation was found beti~een the

rankin g based on the quanity of verbal conmunication and the actual

peer rankings for this question . This is not surprising, however ,

since quanity was not heavi ly expressed in the protocols as being an

important leadership quali ty.

In , ~ e may conclude that the findings from our study con-

trac lict the earlier findings that the quantity spoken is more critica l

than the quality of interactions when it canes to attributing leader-

ship. The fac t that we found that the ntmibe r of opinion s expressed

had overall higher ~~ values than thcse obtained from a straight word

count, in inscif , indicates that subjects were making some judganent

on the content of the cccmrunications.

Ri ed:on (1958) r epor ts evidence that unless a group neirber has a

high participation rate in the early stages of the group discussion ,

-- -- -~~~~ -- - -  - -—-~~~ ~ - •- -
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other n~en hers will not attend to him c- -:c -n if ho e c A : K - ~~ up wi th an

“c -lant sOlutj cfl ” to the c rone ’s tacIt . In t ’C) of c-ar qron.is this

noti on was not supported. In both cao-o  a mather -~- -ith a conoidL~rab1y

lo: overall rat e of participation ;-.-ao ranked high en leadershi p abilities

be:~ uioe of his opinions or 2-~c~osJo ns late in the discussion cencoru —

ing the group ’s task.

The findlinçs of this study may also have irivlieations to another

large bady of research on leader behavior . Specifically , the Z—lutual

Influence factor has not been given explicit recognition in the

Consideration and Initiating Structure literature. Hollarider (1976)

has also noted the importance of a similar factor in the leadership

process when he refers to a “transactional” social exchange. This

“has to do with the leader-follower relationship in the aggregate ,

including the followers perceptions and expectations, the availabili ty

of two-way influence, and exchange of rewards” (1976 p.i) . Our findings

not only indicate that a mutual influencing exchange is a vital catpo-

nent in one-to-one relationships, but that it is also inportant for

a lender to have this type of exchange with the majori ty of the group

members. This is consistent with Leavitt’s (1951) findings on effec—

tive cairnunication networks . His results indicated that the ~heel

network pr educ~~ the best organized and fastest parfonnance. This

is the most centra].izal of leavitt ’s (1951) four network s, where cne

person -- who usua lly beccmes the leader -- is the focus of cairnents

from each nether of the group.

Further , our results sugqcst other activities which are not

specified in the Initiating Structure cliniension of leadership. We

found two leadci~;hip qualities ~thich he lp struc ture the decision~-
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making grceo: the abi lity to provide cUic ~ t:i oj i and the v~-:~r to facilitate

prob1co~ 501.vinLj . The descriptors ~-dich idenl 1 f i c J the c juJ i  ty of giving

dirccti on includ e “init ietting and or- -e:i.ic~inq the discussion ,” “ soliciting

ideas fran other participants” and ‘ hocp~ eg t Ji- - discussion on track.”

The descriptors of “categorizing and surrrur iz Lncj ” and “haJi nj a co:~pro—

hensive view of the problem” , etc., proved to be indicative o~ the

ability to facilitate prublem solving by giving perspective and guide—

lines to the discussion . In addition , as was indicated in the protocol

analyses, to be n-cst effective a leader must be able to perform these

direct ive behaviors in a socially acceptable rnanxier. This means

listening and being considerate of others ’ opinions as well as giving

structure to the group .

Although cai~plementary to the literature , the results of this re—

search noignantly reveal the need for further investigatio n into leade r-

ship attribution theorj .

~

-

~

- --- - — - -
-~ — -- — - —~~~~~~ —~~~.—— -- A



r - - - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~ -- ________

r

1~ku1a, W .G. interaction and role congruency in the eo-cr rating
procen. - — An empirica l stuuy . Doctor al disecrtatic-:~, Ne~z Yor~i
Univ c-~~ ty, 1969 .

Bales , r~.F. The equilibritei~ pr oblem in small gr cu~c.. In T.F1.
Poisons , ILl. Ba les , & E.A . Shuls (Eds.) Werkine p:r~er in the
theory of action . Giencoe , Il l . :  The Free Pr ess , - 1E)53 . Pp. 111—
161.

Bass, Bd-1. An analysis of the leaderless group discussion. Journal
ofJ~~~~icd Ps~~~ o~~~~ , 1949 , 33 , 527—533.

Bavelas, A ., Hastorf, A.H. Gross, A., & Kite , W. E~’periments onthe Alter ation of group structure, Journal of Exoerlicental and Social
P~ytholoqy, 1965 , 1, 55—70. - -

Borgatta , E.F . & Ba les , R.F. Sociare trie status patterns and
characteristics of interacti on. Journal of Social P~~tholp,~~ 1956 ,
43 , 289—2 97.

Heiniann , ILA. and ileimann H. M . In David C. Socar (Ed.) Nonverbal
Con~unicnticn. Beverly Hills : Sage ~~blicatio ns . 1972, 67—84.

Holland or , ILP . Cohi~itions Affecting the Nilitary Utilization of
Peer Ritings The Ne~~ort Study . I . Reliability. ONR Technical
Report , 1956 a.

Hoflander , E .P . The Reliabil ity of Peer Nominations Under Variou s
Conditions of Administration. Journal of APplied Psychology,
1957 , 41 , 83—90.

Hollander , E .P. Validity of peer nominat ions in predicting a distant
perfor mance cr iterion , Jou rn al cf~~ lic P~~cholcey, 1965, 49 ,
434— 438 .

Hollande r , E.P . Leadership and Social Exchange Process. a-~ Technical
Report No. 2 Contract N0014—76-C—0754 , 1976.

J ulian , J .W. , Hollandcir , E.P ., & Regu la , C.R. ~~dorse.-re~t of the
group spckesmen as a function of his source of authori ty, ccnpe-
tence, and success. Journal of Pers onelitv and Social Psycholcx,~~1969 , 11, 42— 49 .

Rnzipp , N.L . Nonverbal Cc~ntiunicati on in Hunan lnteracticz-.~ Holt ,
Rinehart arid ~;i1son , Inc.: NY 1972 , 182—205.

Krisch, 3.1’., T~ dah1, T N . , & Haire, Ii. Sane factors in the selection
of lc.-iders by i~i-hors of small groups. Journal of Nnnorxna l
and Social PSyChO1O~ yP 1959 , 58, 406—4 08. 

~~~~~~~~~~~~~~~~~~ 



Le~vitt ,  H.J. Sonu Eflects of Certain Car~cunJcation Patterns on
Grc~ip I~orfon:~...nce , 3o~rna1 of Al on~nl an ~cci ci l’s’~-e~ o] ,-~~~~~ .

1951, 46 ~~—5O . -

Lewi n , A .Y . , Dubno , P . ,  Akula , W .G. Face to Face Interaction in
the Peer— :~iru~t ian Procees. Journa l of
1971, 55(s), 495—49 7. -

Lc~~in , A.? . and 7~wany, A. Peer Nc~ninations: A !bdel , Literature
Critique and a Paraclic;n for Research . Perscnr~elj~~~choi~~~ , 1976 ,
29 , 42 3—447.

Lewin, A .Y. Decision Pr ocess Ma3 els of Peer :;c:iin-ations . ONR
Technical Pc~:xert ~2 . Contrac t N0 0 14—76 —C — 007 , 1977.

Lonetto, R . ,  “The effects of external and internal carpetition on
the interacti onal proc ocs behaviors and outputs of three-n~_cter
probl an solving groups ” Unpublished Dissertation, Ne~ York
University, 1973.

Mehrabian, A. Nonverbal Cc!municotion . Aldine . Athe rton :
Chicago , 1972 , 191—198.

N~~e11, A. On the analysis of h~ran problem solving protocols .
Paper presented to the International Sv posiue On athEoritica l
and Caiputationa 1~~nde1s in the Social Sciences, Rare , 1566 .

Newell , A. ,  Shaw , J.C , and Simon, H .A. Proble m solving in hirnans
and comouters , Carneg ie Techn ical, 1957 , 21, 34-38 .

Newell, A . ,  and Sinon , H.A. }k~~an Problem Solving. Englewoad
Cliffs , N.J.: Prentice—Hall, 1972.

Norfleet , B. Interpersonal relations and group pro ductivity .
Journa l of Social I ssues, 1948 , 4 , 66— 69.

Payne, J .W . Task Conpiexity and Contingent Processing in Decision
Making: An Information Search and Protocol Analysis. Organizational
Behavior and Human Performance 1976 , 16 , 366—367.

Regula , R .C . ,  & Ju lian , J .~~. The inpact of quality and f requency
of task contr ibutions on perceived ability . J ournal of Social
Psycho loq1, 1973 , 89 , 115— 122. Techn ical Reuort No. 6 , 1967 ,
State ~hiivcrsity of New York at Buffalo, Contract Nonr . 4679 ,
Office of Nava l Research .

Riecken, H. W. The effect of talkativeness on abilit y to influence
group solutions to pr oblcnE . Sociaretry, 1958 , 21, 309—321 .

Roadman , I J . E .  An industrial use of peer ra tings. Journal of Applied
Psycholojy, 1964 , 48 , 211—214 .

Rokeach , 1-1. The Nature and Meaning of Dcxjnutinm. Psycholoqical
Review, 1954 , 61, 194—204.



r~ w~-~— -

~~~~~~~~~

-

~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Simon, H .A . Information Processi nq Theory o: i~i~n Prcblem Solving
C. I .P . Working Paper No . 324. Carnegie—I1elion Un.iversity, 1976.

Slovic , P . ,  and Lichtenstein , S. Conparison of Bayesian and regr ession
a~~roaches to the stu dy of information pro cessing in j~~~ c~r~:it.
Orqnnizati onal Behavior and H~zaan Performance, 1971 , 6 , 649— 744.

Stoqdill , 1~.M. Pers onal factors assoc iated w i th  leadership: A
survey of the lite rature . Journa i of~~~yc1 io1o~-ry~, 1948 , 25 , 35—71.

Weitz , J . Selecting supervisors with peer ratin~j s. Personne l Psychol oq~ ,
1958 , 11, 25— 35. -

- ~~ ~~~~~ i f  ~~~~~ . — -—- ~~~~~~~~~~~~~~~


