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PREFACE

Any plece of reseasrch is a cooperative endeavor, and
a dissertation, being sn institutional product, 1s particu-
larly so, The thinking end the leobor involved are only
fractionally the authcor's own,

The chlef sources of the concepts underlying this
study will appear as direct references in the main body of
the work., In addition, thanks are due Dr, William Hays snd
Dr. Keith Smith of the Psychology Department who spent many
hours gulding my thinking sbout methods of enalysis, Dr,
Smith drew my attention to the linear hypothesis set forth
in Appendix IV,

The data for the classroom experlment reported in
Chapter III were gathered through the cooperation and inter-
est of Dr, Wilbert McKeachie and the essistance of the class-
room teachers: Messrs, Carrler, Diem, Fliege, Uhr, and Mrs,
Carol Slater, An earlier explorstory study among zoology
students was carried out through the kindness of Dr, Marston
Bates, Dr, Slobodkin and Dr, Twente,

I wish to convey my gratitude to the staff of the
Michigan Group Study Project for making portions of their
data concerning the men's residence (Chapter IV) available
to me, I am especlelly indebted to Dr. Joseph McGrath and
Dr, Harry Burdick,

The members of my doctoral committee have been
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I cannot omit mention of amy gratitude to the sub-
Jects themselves, Soclel sclentists in a world where
people refused to be looked at, questloned, and involved

in experimentsl studies would leern little,
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Chapter I: The Central Thesis

CHAPTER I
THE CENTRAL THESIS

It has long been commonly observed that the meaning
of any spoken phrase or any gesture depends upon the cultural
expectations within vhich it is embedded, The mesning
further depends upon the demands of the particular situation
wvhich are perceived by the communicators, Finally, the
meaning of a communication 1s affected by the role in which
the communicator is seen to be acting, and the expectations
put upon such a role, Whatever the denotation of the com-
munication, the response of the hearer is a response to con-
notations and inferred relationships as well ss to matters
explicitly symbolized in the speaker's utterance,

Another way to say this 1s that the stimull comprised
by a communication impinge upon a set of potential responses
belonging to the listener, Out of 2ll responsive acts possi-
ble to humsn beings, only & portion will have any appreciable
likelihood of occurring in s given situation, Among those
vith reasonable probability, some will be more probable be-
cause they are typlcal of tne individual in any situation,
some will be wmore probable in response to certain situations
defined by the culture, some will be brought to the surface
in regponse to particular individusls and roles, and some
will occur 1n association with the specific content of the

message which the individuasl receives, The set of potential

1
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responses of the hearer, being a limited selection of all
human acts, and being organized by a hierarchy of probabili-
ties, must mediate every communicative process by presenting
a framework, or mechanism, within which any communicated
message must find its effect. It 1is thils framework of po-
tentialities upon which are engraved expectations of culture
and role and the demands of the situstion. In the terms of
this framework any communication finds 1ts resultant,
Clearly, an act of communication 1s itself a response,
The possibilities of response are the possiblilities of com-
munication, The transmitter as well as the receiver of com-
munication acts within a limiting framework, The cognltlons
of the speaker determine both what he shall say in a given
situation and what he shall omlt to say, just as the cog-
nitions of the listener specify what the speaker needs to
say and what he need not say. Thus the total process may be
conceived as an interaction between cognitive flelds, where
the stimuli which impinge upon each field bring about slter-
stions of response not only to the stimull explicit in the
situation, but also to stimull which are carried lmpliclitly
in the fleld; and where, further, the response which we see
as communication arises not only from the stimuli offered by
the other communicator, but also from the many stimull im-
plicitly associated in the cognitive field of the speaker,
and from the hierarchy of potentlial responses which organize

them ,
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It follows from this view that communication cannot
fruitfully be conceived as a sequence in which self-contained
packets of information are exchanged., It is not a process
in which one person merely adds to the belongings of another
by "giving" him informstion., It is rather a kind of guessing
game, Each person carries with him his cognitive field as a
map of the world, He responds not to the world, but to the
map, When he receives the stimulus of a communication, the
meaning it has 1s the way 1t can be fitted into the map.
When the communication flts resdily, one's confidence in his
map of the world 1s increased, When an appropriate place
for the "meaning" of the communication cannot be found one
elther alters to map to suit, or concludes that the message
got garbled somehovw in transit, We usually, I presume, fit
new pieces into our maps with a certain tentstiveness,
vaiting for further pleces of the puzzle to confirm our Jjudg-
ment ,

Obviously, if we cen trust this metaphor, s communi-
cation can be fitted into the recliplent's map more readily
and confidently if it has been produced from a msap which 1is
constructed like his own, This is a matter, let me empha-
size, of the mapping of potential responses in genersl, and
infers nothing about the emotional description of the re-
sponses, One can empathize (mep easily into his own cogni-
tive field) when another spits out the worm from a bite of

apple, as well when the other receives the grand prize from

3
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& radio program, Furthermore, one's mapping of a communi-
cated situation may sgree very well with the other's
mapping even though the preferences of the two persons in-
volved are widely discrepant., When person A communicates
wvith B by pointing a pistol at his stomach and asking for
his wallet, there 1s likely to be high agreement as to the
structure of the situation and 1its implications, even though
there is very low sgreement about the desirability of the
situation, Whatever the possible effects of s communication,
then, we might entertain the notion that these effects will
take place more readily when the cognitive maps of the com-
municators sre similar in structure, The effects of com-
munication may take place more quickly where cognitive fields
ere similar, or sn effect may occur after a briefer message,
or the responses may be more regular and less random, To
specify the observable characteristics of behavior which
would be altered in degree or kind when communication be-
tween simllar cognitive fields 1is studied in contrast to
that between dissimllar fields will, of course, require a
careful selectlion of concepts and the adoptidn of operation-
al procedures.

This, then, 1s the thesis of this dissertation in

1ts most general expression: that simllerity of structure

between two cognitive flelds increases the efficacy of com-

municatlon between them,

Many interesting researches have been performed, and
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comments made, which bear upon this thesis, Gregory Bateson
(1), in connection with his concept of "deutero-learning,"
has pointed out how frameworks for learning affect the indi-
vidusl's ordering of events and values, Numerous students
of culture, among whom Kardiner (13) makes the point with
especial clarity, have emphas;zéd the limitations put upon
responses by cogﬁitive and perceptual habits prevailing in a
society, Some persons have noted the facilitations and
hindrances in responding to the world which are offered by
the structure of language, notably Korzybski (15) and Whorf
(22). The manner in which the momentary cognitive field
which 1s brought to the situation affects the "meaning" of
stimuli in the situation has been ingeniously illuminated by
N. R. F. Maier (1l7), who used the term "direction" to de-
scribe the organizing function of pre-existing cognitions,
Similarity of potentlal response has been described at length
in behavioristic terms by G, H, Mead (18). His concept of
"taking the role of the other" is for me the most intuitively
appealing way of visualizing the process with which the
present thesis 1s concerned. The manner 1& which the pre-
dispositions of the receiver of communication filter the ef-
fects of acts of leadership hss been cleverly investigated
by Merei (19). This entire idea of mediation between stimu-
lus and response by structures which carry in themselves the
implications of previous stimuli and responses has been ex-

pressed in a wholly different conceptusal context, with

5
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inspiring insights, by D, O. Hebb (11).

One could go on at length pointing out parallels be-
tween the present thesis and the thinking of other people,
In 1ts general form, my thesis 1s no doubt as old as com-
municaetion, The contribution of this dissertation to the
problems of communication lies not in the general terms of
the problem chosen for study, but rather in the forms by
means of which quantification has been applied to similarity
of cognitive structure, I have tried to investigate the ef-
fects of similarity not by choosing some namable dimension
of similarity which might discriminste between random and
regular communicative effects, but have 1instead sought to
provide s form of describing cognitive structure such that
similarity may be invariant over content, In the present
study, the particuler index which furnishes operations for
assessing similarity of cognitive structure 1is one (out of a
number which might be derived from the basic concepts) which
I have labeled "co-linearity" and which will be explicated
in the next chapter,

The theoretical framework supporting this investi-
gation of the mediation of communication is a deliberately
imitstive attempt to put into more formel terms Newcomb's
(21) theory of communicative acts, The formal concepts used
are in turn the result of an extensive raid upon the ideas
of C, H, Coombs, pasrticularly the monograph by Coombs and

Keo (6)., In putting together the theory, I was strongly
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conscious of the admonitions of Wilder (23) as to axiomatic
method, of Coombs, Raiffa, & Thrall (7) as to the relations
between theory and the world, of Estes (8) as to "data
langusage, and of Woodger (24) as to forms of expression,
Any or all of these people may of course have difficulty in
ldentifying their ideas in these pages, If so, it is my
fault, not theirs,

The next chapter will present the theory in verbally
descriptive form, as well as the hypotheses of the empirical
study with their derivations, A presentation of the theory
in more rigorous detall, but highly condensed and put largely
into symbols, will be found in Appendix I. An account of the
two parts of the empirical study, and their results, will
follow in Chapters III and IV.
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CHAPTER II
THEORY AND HYPOTHESES

The first parts of this chapter will present the con-
cepts and general form of the theory, The last part will
present the hypotheses, Rigor will not be attempted in this
chapter, Here the conéepts and the relations between them
which are of chief interest in the present investigation will
be set forth in a descriptive and intuitive manner, The pre-
cise statements on which this description rests are exibited
as Apprendix I, where the model is developed largely in
symbolic form. In the text of this chapter, references to
Appendix I will appear in psrentheses, indicating the perti-
nent axiom (Ax,), definition (Dfn.), psychological postulate
(Psych, Post.), or theorem (Th.).

The Response S3pace

Stimulus relations, -- The individual lives surrounded

by stimuli, Of the myriad objects in his environment, some
press in more importantly than others, The several character-
istics of these envirommental stimuli provide respects in
vhich they may be compared and ordered, In orienting himself
to his environment, the individual must "plece" himself in
regard to the stimuli, and the stimuli in regard to each
other, We postulate a "space" in which every stimulus has s

"location" (Ax. 3(a)).
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Order,-- Any set of stimull is at any given moment
ordered for the individual in sowme respect. Perhaps he pre-
fers one thing to another, Or he accepts some things and
rejects others, He clessifies, labels, compares, evaluates,
Thus the space in which stimuli are located, and within
vhich responses are defined, must provide for ordering. Ve
postulate a space spanned by simply ordered sets of "primi-
tive" elements (Ax. 1), Each simply ordered set will be
called an "attribute" or "dimension", To what observables,
if any, these "primitive" orderings may correspond, we do
not know, We postulate these orders in order to establish
a space (Dfn. 1) in which "positions" of stimull and indi-
viduals may be described,

The search for observable, or at least descriptively
conceivable, primitive attributes has, of course, occupled
many soclal sclentists, Lists of instincts, basic motives,
and computed factors have appeared regularly in the litera-
ture, The ldentification of such primitive attributes is,
however, of no concern to the present study,

Nevertheless, the postulation of these orders ensbles
us to "place" any point in the space, such as might corre-
spond to a stimulus, by essigning it an n-tuple in which
each component is an element from one of these simple orders,
The parallel concept 1s the Cartesian space of ordinary
solid geometry, spanned by the orders of the real numbers.

This perallel will not be emphasized here, however, because
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the Cartesian space containas many restrictions which are not
put upon the space presently being postulated,

The individual's position.-- We can now think of an

individusl's preference for stimulusl, over stimulus, as an
instance where the individual 18 "closer" to stimulus, than

to stimulus We can descrlbe the individusl's acceptsance of

5
an object as the case where he is "close enough,” and re-
Jection as the case where he is not "close enough"., To
choose an example, an individual's cholce of ice cream over
spinach might be described by saying that in regaerd to taste,
ice cream 1s closer than spinach to the point representing
the individual on that attribute, It is important to note
that the point corresponding to the individusl does not in-

dicate how tasty the individual may be, but rather it repre-

sents the point on the taste attribute from which is deter-
mined the individual's response to the two stimulli, In
order to keep thls distinction clear, Coombs (e.g., in %)
uses the special label "idesl" to refer to the point 1in the
space which corresponds to the individual., Aternatively, he
sometimes speaks of the individuel's "standpoint", a term
vhich I shall adopt here,

In brief, we can locate the 1ndividual as well as the
stimull in the space (Ax. 3(b)).

Responses .-- Using this model, we view responses as
indicators of order relations among the individual's stand-

roint and the stimulus-points in the postulated space. We
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follow Coombs’ "quadrants" (4) in classifying responses (AX.
8 and Psych. Post., 1). It may suffice for present purposes
to say that two of these types (Ax., 4% and 6) are defined by

means of a neighborhood concept and are coordinated to ob-

11

servable responses such as acceptance or rejection, including

or excluding, etc, The other two (Ax.7) esre defined by the
use of a "greater than" distance concept, and coordinated to
such observables as preference orders, closer to one than
another, more simllar in some respect to this than to that,
etc. Numerous analysis methods have been worked out in con-
nection with the various quadrants (e.g. 3, 4, 5).

Relevant attributes.,-- Although the individual is

constantly responding to stimuli as long a8 body and soul
are together, he 1s not always responding in the same re-
spects, or in regard to the same ordering criteria, even in
situations where the ssme stimull recur, Some attributes,
in short, are relevant to some situations, and others to
other situstions, The mailbox may be an important goal when
one's errand is to mail a letter, and mey go umnnoticed 1if
the errand is to purchase a cabbage, We therefore postulate
that a reduced set of attributes underlies the responses of
any given moment (Ax, 2).

In complex situations, many attributes may be rele-
vant to the stimull in the situation.. In such a case, the
ordering of stimull may not be simple, The primitive at-

tributesmeasuring the stimuli may call for a preference for
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A over B in one respect, but for B over A in another., Not
only the relative plescement of the stimulus-points in the
space, but slso the particular attributes relevent at a
given moment may therefore determine the order smong them
observed in (or deduced from) the individual's responses,
Not only can we conclude from observed responses that some
attribute underlies a response (Ax. 5), but we can, through
certain date-collection methods, ascertein also whether more
thean one attribute mediates a group of responses, end esti-
mate how many attributes sre required to furnish the best
explanation,

A few 1llustrations at this point may make the con-
cept easler to handle, For example, many attributes cer-
rying the meaning of a communication go unspoken as e mgt-
ter of course., This 1s emphsassized when an attribute previ-
ously unmentioned must be msde explicit. The new wife may
complain, "But I thought you would like the shirt. The last
two I bought for you had this kind of collar!" And the
husband replies, "The coller has nothing to do with 1it, It's
the color, I Jjust don't see myself wesaring a pink shirt to
the office."

Much communication mekes implicit attributes clearer
by making order explicit:

"The most important thing to remember is..."

"The first thing to check is,.."

"Look both ways before crossing the street, "
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"Don't fire until you see the whites of their eyes.”

And distinctions ere often made in regard to the
evaluation of a quantity by proffering an explicit de-
scription of an attribute:

"Well, it may have been good enough for your mother,

but 1t's not good enough for me."

"Wwe do it because this is a child-centered, not a

subject-centered, school.,"

"I agree he can, but the question is, will he?"

Multidimensional space and "learned" attributes, --

Responses may take place which are mediated by meny attrilbutes
simultaneously, If, in such an instance, judgment on the
basis of one attribute would bring a preference for A over B,
but for B over A on the basis of still another, two courses
are open: (a) the individual may refrsin from committing him-
self to a decision, declaring the two stimuli to be "incompa-
rable"; or (b) he may give more weight to one of the at-
tributes, enabling a decision to be made by "composing"” in
this way the orders of the stimuli on the various relevant
attributes, The adoption of some way of combining the orders
given by each of a number of attributes 1lnto one order, that
is, the adoption of some "composition function" (6), enables
the individual to respond unidimensionally in what may be
"primitively" a multidimensional space,

There i1s ample evidence that the composition of a
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multidimensionsl set of stimull into a unidimensicnal set 1is
a coumon response process, We learn in the course of social-
ization to construct such "learned attributes" as honesty,
valor, abilities of various sort, and the like, It may well
be that every adjective in the dictionary is e name for a
learned attribute, since these adjectives label respects in
which objects may be simply ordered.

To 1llustrate, the technical knowledge of a number of
candidates for a Job, thelr punctuslity, their expectations
of salery, and thelr attitudes toward Russia must all be com-
posed somehow into an order which will enable one candldate
to be hired and another rejected, Similsrly, the order in
wvhich a‘young”man rings up prospective "dates" on the tele-
phone 1s somehow compounded of his ratings of them on nume-
rous attributes,

We now see that observed responses masy reflect not
only orders among the stimull, and the relevance of at-
tributes at a given moment, but also the hierarchy of st-
tribute weighting which may occur in multidimensional re-

sponse situations,

Orientations,-- Under repeated exposures to a stimu-

lus or set of stimuli, some regularity may be observed in &
subject's responses, In such s case we say that he exhibits
g particular "attitude" or "orientstion" toward the stimulus,

For the sske of generality, we can go further and assert
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that some sort of orientstion exists toward the stimulus at
the moment of response, regardless of how much regularity
we may observe over time, Here, we define an orientation
toward stimulus A(Dfn. 9) as the set of all potentisl re-
sponses defined by means of the point representing stimulus
A in the response space, Clearly, the membership of this
set of potential responses will depend on the attributes
relevant, which in turn depend on the situation, the indl-
vidual, and the stimulus itself,

Looking at an orientation in this way, it is obvious
that we cannot consider any set of observed responses to be
coterminous with the orientation in its theoretical sense,
On the contrary, any observed set of responses to an object
must constitute & semple of all potentlial responses to the
objJject. The data of observation in this wsy provide us with
an estimate of the membership of the set of responses which
are potentlal at a given moment,

We may wish to characterize an orientation, or dis-
tingulish between 2 number of them, by means of some sta-
tistic, Three statistics for such a use seem to follow
easily from the theoretical definition of en orientation
used here, Interestingly enough, these three ways of
characterizing collections of responses have received
little attention in the literature as ways of character-
izing orientations or attitudes, slthough they have re-

celved much attention as difficulties in the way of



16

Cognitive Facilitation of Communication Effects: An Empirical Study Philip ]. Runkel (1956)

conceptualizing orientations or analyzing data.

First, an orientation may be characterized by the
absolute number of responses (to the stimulus being con-
sidered) which 1t contains, Second, it may be character-
ized by the dimensionslity required to mediate these re-
sponses, A third way to characterize an orientation would
be to examine the attributes which mediste responses to
stimuli which are asssociated in the subject's cognitive
field with the stimulus the orientation toward which is
being consldered, To make this idea less involved, consider
the stimulus A and the subject's orientation toward it. Two
of the potential responses making up the orientation may be
a preference for A over B and s preference for C over A, It
seems meaningful to say that we would have further infor-
mation about what A means to the subject if we presented him
with stimuli B and C, to discover whether he would (a) pre-
fer B over C, (b) prefer C over B, or (c) make no observable
response to either, A way of characterizing the orientation
toward A, then, would be to examine the orientations toward
stimull assoclated with A, and determine the extent to which
common attributes are relevant in the various orientations
1ﬁvolv1ng these stimull, We might use a phrase like "densely
articulated" when a few attributes mediate the responses
making up many orientatlions, This characterization of an
orientation seems to partake somewhat of each of the charac-

teristics of strength end specificity proposed by Krech and
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Crutchfield (16).

Just as any observed set of data must represent =
sample of the potentisl responses constituting the orien-
tation, so likewise the attributes mediating the observed
set of responses may be considered a sample of the attri-
butes which might underlle responses to the same stimuli at
other moments, The reliability of this sampling of attri-
butes depends not only upon how "well mixed" the responses
gathered at one wmoment may be, but also upon the constancy
of the set of relevant attributes over time,

It is by means of such samplings, or estimates, of re-
sponse sets and attribute sets that cognitive flelds may be
described, One way to state the purpose of the present in-
vestigation is to say that it seeks to compare the inter-
action of two cognitive fields in regard to responses with
thelr similarity of structure in regard to relevant attri-

butes,

Unfolding.-- Judgments of objects in regard to one
attribute may result in a different preference order from
that given by judgments in regard to another asttribute, The
converse 1s also true: responses yielding a given simple
order among the stimull preclude the possibility that
certain attributes may be underlying the responses. 1In
order to meke thils clear, let us examine a simple illus-
tration,

We shall consider preferences smong five women,
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Table 1 shows, by the placement of the name of each, her

veight and her income,

TABLE 1
HYPOTHETICAL CRDERS OF FIVE WOMEN ON TWO ATTRIBUTES

T —_—
e

Income Welight in Pounds

in
Dollars 100 120 140 160 180

100,000 Cluny
20,000 Clare
6,000 Cissy
3,000 Cora

1,000 Carol

Suppose that person A bases his preferences among
the five women of Table 1 chiefly upon their weights., He
might most prefer a woman welghing 120 pounds, next 100
pounds, and then, 140, 160, and 180, Asked to order the
women from most preferred to least, he would give: Cluny,
Clara, Cissy, Carol, Corsa,

But suppose that person B judges the women by their
income, He might prefer the richest woman, or he might not,
He might prefer the poorest, so that she could he kept in
her place., Or he might most prefer one with a moderate in-
come, The important point to note 1ls this: no matter what
his "ideal" on the income scale, he could not give the pre-

ference order given by person A, If he most preferred the
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woman's income to be less than Claras's he could not, as did
A, prefer Cluny to Clara, And 1f he preferred an income
larger than Clarsa's, he could not prefer Carol to Cora, The
point here is that knowledge of the preference order of a
subject rules out certaln attributes as underlying his re-
sponses, In carrying out research, we may not know how to
describe the sttributes underlying a cognitive structure, as
ve do in this convenient example, Nevertheless, techniques
are avallable for comparing the observed responses of two
persons in regard to possible simllarities of underlying
orders, even where the underlying orders are not isolable,
One such technique is that developed for use in the present
investigation, about which more will be saild later,
To emphasize this point, consider e third subject C,
Suppose he gives the preference order: Cissy, Carol, Cora,
Cluny, Clara, Looking at the responses of these three sub-
jects (and knowing that just these two attributes underlay
the responses of the three), we could make the following
statements:
1, Person C could be responding on the same sttri-
bute as A,
2. Person B could not be responding on the same
sttribute as A,
3. B could not be responding on the same attribute
as C,

In anticipation of later discussion, we mention here
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that responses related like those of persons A and C will
be termed co-linear, Where the responses by which the com-
parison is made are understood from context, we say merely
that A 1s co-linear with C, Correspondingly, A and B are

non-co-linesr, as are B and C,

This illustration has been purposely simplified to
emphasize principles, 1In research, comparisons between
persons are couplicated by the fact that we have only re-
sponses to work from, and do not know what orders may under-
lie the response spaces of the several indlvidusls, How-
ever, solutions to this problem are available, These com-
plexities are considered by Bennett (2), Hays (10), Milhol-
land (20), and Coombs snd Kao (6).

Returning to the illustration, suppose that the
veights shown in Table 1 were printed on a ribbon in the
same order they appear in Table 1, If the figures were ap-
propriately spaced on the ribbon, we could pick up the
ribbon pinched between two fingers at the "120" figure; then,
looking down at the ribbon as it dangled from our fingers,
ve would see the weights in the same order as that preferred
by person A, Likewise, i1f we folded the ribbon at "1l40", we
would find the weights falling in the order preferred by
person C, Conversely, the orders of both A and C would "un-
fold" into the order shown in Table 1, Because of this de-
scriptive geometric parallel, an analysls of rank order re-

sponses to dlscover whether they may be underlain by the
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same attribute is called the "unfolding technique" (4,5).

Co-linearity.-- The unfolding technique provides a
way of constructing an index of similarity of response
spaces, or if you will, of cognitive astructure, Indeed, a
number of such Indices might be constructed, I have termed
the index developed for the present investigation "co-line-
arity". It depends for its use on obtalning rank order re-
sponses from the subjects, If the subjJect declines to gilve
a trensitive order to the stimuli, the index cannot be ap-
plied, A further qualificstion is important; the experi-
menter cennot circumvent a subject's reluctance toc give a
transitive order by forcing him to do sc, and expect the co-
lineerity index to mirror the response space, The method of
data collection must allow the subject to indicate to the
experimenter whether he perceives the stimull to lie in a
simple order.

The co-linearity index compares two simple orders
to see whether they will "unfold" into a common underlying
order, A table for making this comparison for any set of
five stimuli appears as Appendix II,

As we have seen in the section of this chapter on
multidimensional space and learned attributes, an individusl
may put a simple order on stimull positioned in s space
vhich is primitively multidimensional, Such a simple order
depends upon (a) the attributes relevant at the time of the

response, (b) the composition function by means of which the

21
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individuel weights or orgsnizes the attributes so as to yleld
the simple order smong the stimuli, and (c) the spatial re-
lations among the stimulus-points and the individual's
standpoint in the space,.

The simple order of stimuli, if the individual gives
a simple order, does not describe the entire space, But it
serves as an index of the attribute-structure of the space
because of the fact that a given set of relevant attributes,

combined in a given way, will not yield all posslble orders

among the stimuli, This fact was 1llustrated in the para-

graph on unfolding.

The simple order given by an individual tells us
little about the response-space of an individual, It gives
us no indication of what his responses need to be to stimuli
not included in the rank order, But since the order depends
on the underlying structure of the response-space, compari-
sons mey be made between individuals, If two individuals
give co-linear rank orders, there are similsrities in the
way they compose the attributes mediating their responses to
the stimuli sbout them, Speaking more precisely, 1f two
individuals glve non-co-linear responses, it is then ilmpossi-
ble for one indlvidual to glve certain of the responses
given by the other, as long as the cognitive fields ylelding
the two rank orders remain unchanged,

I wish to emphasize once more that the co-linearity

index is only one of the indices of cognitive structure
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which might be constructed from the concepts of the thecry,
It has the edvantages of requiring very few responses from
the subject and of being easily computed, It has the dis-
advantages of being lnapplicable unless the subject ylelds

a reliasble simple order and of giving a very limited amount
of information about cognitive structure, It was chosen

for this research for reascns of economy, By the tims the
theory was elaborated to the degree exhibited in Appendix

I, 1t was felt that empirical tests should be carried out to
check the implications of the structure so far developed.

It seemed good strategy to choose as simple indices as possi-

ble for g first test of the theory,

Changes Over Time

As stated earlier, one of the purposes of develop-
ing the theory 1in its present form was that of achleving
statements about alterations of orientations such as those
made by Newcomb's theory of communicative acts by using the
concepts of the response space, Without having made an ex-
haustive analysis by symbolic manipulation, 1t seems proba-
ble that propositions very similar to Newcomb's, concerning
the orientation-relations among two persons A and B, and
some obJject In the environment X, can be derived from the
concepts already presented and two further postulates,

These two postulates are (1) that classificatory responses,
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vhen mediated by only one attribute, partition the stimulil
into equivalence classes (Ax, 11), and (2) that responses

are more probable which minimize the dimensionality of the
response space (Psych. Post 4 and 5), These two postulates

will now be considered in greater detail,

A-B-X responses in one dimension,-- Many responses

are of the "yes-no" type, or the type which Coombs (e, g.,
4) calls "irrelative", These include responses of ac-
ceptance or rejection, of good enough or not good enough, or
rating a person tall or not tall, and the like, When we de-k
signate one alternative in each case as the positive direction
of response, we say formelly that a positive response to the
stimulus indicates that the point representing the stimulus
is "within the epsilon-neighborhood" (Ax. 4 and 6) of the
standpoint of the individual, We postulate that for a uni-
dimensionzsl response space, the relation "within the epsilon-
neighborhood of" is an equivalence relation (Ax. 1l1). That
1s, responses of this kind divide the stimuli into mutually
exclusive classes, as long as the responses are mediated by
a single attribute,

The case of the A-B.X system is one in which the
individual A is presented with two stifiuli: another person
B and some environmental object X, We derive from the fore-
going concepts and statements that when A responds irrela-

tively to B and X in one dimension, the following patterns
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of response are possible (Th, 2):
l, A responds positively to B and to X, and per-
celves B as responding positively to X,
2. A responds positively to B, negatively to X,
and percelves B as responding negatively to X,
3. A reaponds negatively to B and positively to
X, and perceives B as responding negatively to X,
4, A responds negatively to B and negatively to
X, and percelves B as responding positively to X,
5. A responds negatively to B and negatively to
X, and percelves B as responding negatively to X,
Given the same antecedent conditions, the following
patterns sre implied to be impossible (Th. 2):
6. A responds positively to B and positively to
X, and perceives B as responding negstively to X,
7. A responds positively to B and negatively to
X, and perceives B as responding positively to X,
8. A responds negatively to B and positively to
X, and perceives B as responding positively to X.l
This derivation, let it be repeated, applies strict-
ly to unidimensional responses, The theory does not deny

that pattern No, 8, for exsmple, can be observed if A

1It will be seen that these patterns do not fall into
classes which correspond to Heider's (12) balsnced and un-
balanced categories, It is difficult to meke any further
comparison, however, since an explicit consideration of
dimensionality 1s not a part of Helder's exposition,.
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responds negatively to B and positively to X in one re-
spect, and percelves B as responding positively to X in

another respect, In combination with the postulate con-

cerning minimal dimensionaiity, these derivations about
A-B-X patterns enable us to make predictlions concerning

changes in orientations over time,.

Equilibrium trends.-- We postulate (Psych, Post,

4 and 5) that responses are more probable which minimize
the dimensionality required for the response space, Now,
if patterns 6, 7, or 8 of the previous section are observed,
ve must by the postulate of the previous section conclude
that we are observing responses mediated by at least two
attributes; and further, that responses will be more proba-
ble which ensble the stimull to be responded to in regard
to one attribute only. Responses which repest patterns 6,
7, and 8, in other words, will be less probable, Or to
put it another way, patterns 6, 7, and 8 will tend to give
vay, over time, to patterns 1l through 5,

In regard to the situstions which occcur in dally
life, it seems reasonable to suppose that every few A-B-X
situations are unidimensional, regardless of the observed
pattern. Consider, for example, the situation of persons
who share living quarters, A's orientation towerd B may be
negative in regard to B's snoring, but positive in regard

to the fact that B helps pay the rent, Furthermore, A and
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B will usually figure in more than one A-B-X system, 1ln thst
many X's will occur in the environment toward which orien-
tations are demanded. These various objects of orilentation
may require different attributes of response,

An important object of orientation in the cognitive
field of every individual is the self (Dfn, 13, Psych, Post,
3, Ax, 10), Consider the case where A's orientation toward
B is positive, but he perceives that B's orientation toward
himself is negative, If we assume that A responds positively
to himself on at least one attribute, we then have pattern 6:

A responds positively to B and positively to his

self, and perceives B as responding negatively to

his self,
This pattern, as mentioned above, we expect will alter over
time, If the slterations result in changes in A's orienta-
tion toward B, the equilibrium trends of other A-B-X systems
in A's cognitive field may be altered, This 1s likely to be
particularly true if A's orientation toward B is highly
generalized or highly multidimensional, as 1 presume to be
the case when an orientation exists of the type which we
call "liking". The point here is that the interrelations of
A-B-self systems and A-B-X systems require that both be
entered into the computations when deriving predictions
about changes over time,

So far we have limited our attention to the A-B-X
systems existing in the cognitive field of one individual,
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let us now consider the interaction of the fields of two
individuals, In general, we shall assume that communl-
cation between individuals results in each individual re-
ceiving information about the potential responses of the
other person, To put it another way, communication brings
about & more sccurate perception of the orilentastions of the
other person, If B dislikes A, and they contlinue to com-
municate, A will eventuslly perceive that B dislikes him, if
he does not at the outset, We grant that accuracy of per-
ception does not necessarily increase with extended com-
munication in abnormal cases, But the assumption seems ap-
propriate for the normal situstion, and we adopt the as-
sumption for the purposes of the present investigation,
Given frequent communication between A and B, given
"enforced" assoclation between A and B such as living to-
gether 1n the same house, and adding the A-B-X system where
X 1is the self to any other A-B-X system being considered,
it can be shown that each pattern 3, 4, and 5 implies some
A-B-X system, elther that including the X being studied or
that including the self, which has one of the patterns 6, 7,
or 8, Therefore, under the conditions stated (high com-
munication and enforced assoclation), any patterns observed
except Nos. 1 and 2 will 1mply changes over time in at
least one of the constituent orientations, Patterns 1 and

2, therefore, may be called conditions of equllibrium, This

is not to imply that pstterns 1 and 2 never alter, They
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mey do so as s product of responses to subsequent stimull,
The point 1s that the theoreticel conditions implied by the
observation of the other patterns do themselves imply that
subsequent responses different from those observed at the
moment will increase in probabllity; these implications are
not present when patterns 1 and 2 are observed,

We shall speak of patterns 1 and 2 as stable A-B-X
systems, and the others as strained. Note that where the
speclal conditions of communication and continuing associ-
ation are not present, we should apply the term "strained"
only to patterns 6, 7, and 8. In general, however, we shall
be discussing A-B-X systems under the conditlions of communi-
cation and continuing essociation so commonly found in dally
life, and we shall use the terms stable and strained in that
context. When we wish to return to consideration of the
isolated individusl field, special mention will be made of

the fact.,

Objective systems,-- The terms of this theory are

in the beginning terms which are associated with the indi-
vidual, A response of person A, however, may be observed

to be a stimulus for person B, Interaction between indi-
viduals 1s accordingly conceived as interaction between sets
of potential responses, or cognitive fields, Examinstion of
the detalled structure of cognitive flelds 1s arduous, how-
ever, and it would be convenient for many problems of inter-

est to the social psychologist if comparisons between
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individuals could be made with a minimum of attention to a
detalled analysis of individual response spaces, A problem
such as the one investigated here concerning the conditions
controlling the effectiveness of communication, is one in
which research would be facilitated by derivations from the
theory which would enable propositions to be made directly
in terms of the observable responses of‘the two individuals
communicating,

These two levels of snalysis may be considered as
two tactics: the one predicting behavior in terms of the
"mechanism" of the individusl response space, the other in
terms of patterns of responses observable in the interaction
of two individusls. Newcomb? makes this distinction by
speaking of phenomenal A-B-X systems and of objective A-B-X

systems, In most of the foregoling discussion we have de-
scribed A-B-X systems embedded in the cognitive structure
of the individual, This 1s the phenomenal system, The ob-
Jective system, however, will be more useful in selecting
variables in terms of which to express testable hypotheses
bearing upon the present thesis, We may observe orienta-
tions on the part of person A toward B and toward X, Like-
wise the orlentations of person B toward A and X may be ob-
served, This assortment of orientations, observed by the

experimenter, we shall term the objective systeum,

2Personal communication,
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In order to describe certain patterns among the orien-
tations of the obJective system, and at the same time to re-
duce the total number of possible patterns to a number con-
venient for study, we shall introduce two new terms: at-
traction and agreement,

The orientation of A toward B we shall call the at-
traction of A towerd B, If A responds positively to B, we
shall say that A 1s sttracted to B, Correspondingly, if A
responds positively to B and B positively to A, we shall
categorize the objective A-B-X system es attracted, If A
responds negatively to B and B negatively to A, we shall

categorize the system as non-attracted, And if one responds

positively to the other, but the other negatively to the
first, we shall categorize the system as mixed., In brief,
we characterize the objective system by s varisble of at-
traction, and assign to each observed system one of three
categories or '"values": sttracted, mixed, or non-attracted,
Degree of agreement will charecterize the comparison
of the orlentations of A and B toward the object X, If both
A and B respond positively to a stimulus (or group of stimu-
11), or if both respond negatively, we shall say that the
obJective system 1s an sgreeing system, If one responds
positively and the other negatively to a stimulus (or group

of stimuli), we shall call the system disagreeing, Thus, we

assign one of two categories of an agreement variable to the

system: agreeing or disagreeing.
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Given the conditions mentioned earlier of communi-
cation and continuing association, it is possible to ex-
emine the implications for strain and stability in the
phenomenal system of each individual which obtain under
each pattern of the objective system, The results of such

an analysis are presented in Table 2,

TABLE 2

IMPLICATIONS FOR PHENOMENAL SYSTEMS OF
THE VARIOUS OBJECTIVE SYSTEM PATTERNS, UNDER
COMMUNICATION AND CONTINUING ASSOCIATION

Objective Phenomenal Systems of A and B
System Containing Containing
fattern Self Object X
Attracted agreeing Stable Stable
Attracted disagreeing Stable Strained
Mixed agreeing Strained Strained for A
If not Tor B
Mixed disagreeing Strained Strained for A
iIf not for B
Non-attracted agreeing Strained Stable
Non-attracted disagreeing Strained Strained

The predictions displayed in Tsable 2 are derived for
the purpose of establlshing expected conditions for change,
and directions of change, in the orientations of communi-
cating individuals, These expected conditions and directions
will enable us to compare more readily the results of com-

munication between co-linear and non-co-linear palrs of
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persons,

It is important to make clear that the primsry
purpose of the research to be recounted in the next two
chapters was to test the hypothesis that conditions of co-
linearity discriminate smong effects of communicative acts,
The design of the data collection was made with this purpose
foremost., In turn, the hypotheses based on Table 2 were
tested for the purpose of providing a "base line" for as-
sessing the effects of communication when co-linearity con-

ditions are taken into account,

Hypotheses

Two communicative situations are frequent in our
soclety. One 1is the situation where one person is desig-
nated institutionally as the speaker or lesder., The other
is the less formeal situation occurring between pairs of
individuals or within a small group. Both types of situ-
ations were utilized in this investigation,

| Data were collected from members znd teachers of
beginning classes in psychology at the University of Michi-
gan, and also from the members of a cooperative residence
on the same campus, Hypotheses pertaining to the classroom

data will be considered first.

Hypothesis 1.-- Among students who yield reliable

rank orders of attitude items pertinent to the course, those

33
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who from pretest to posttest malntain rank orders co-linear

with that of the instructor will recelve higher grades on

quizzes than those whose rank orders remain non-co-lineesr

with that of the instructor.

Hypothesis 2.-- The difference in quiz grades pre-

dicted by Hypothesis 1 will be at least as pronounced when

only those students are considered whose pretest and posttest

rank orders are co-linear,

Students and teachers in the classes tested were
asked to give their preferences smong flve attitude state-
ments (for which see Appendix III) at the beginning and agsin
at the end of the semester, Grades used were those from
qulzzes which were written and graded by the individual in-
structors, Detalls of procedure will be presented in Chapter
III., The discussion here will be devoted to the connection
of the hypotheses with the theory,.

These hypotheses, like sall the others to be presented,
are phrased directly in terms of observables, The genotypic
formulations which dictate the requirements that the observ-
ables must meet have been presented in the earlier parts of
this chapter, The theoretical statements upon which these
two hypotheses rest will be presented below, and a similar
theoretical discussion will follow the other hypotheses as
they appear.

The specifications for observational operstions
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derived from the theory fall into two types. First 1s the
kind of specification which csn be trsnslated directly into

8 blnary operation., An example 1s the specification of a
transitive rank order, Setting up some procedure for as-
socleting a binasry relation with an individual, such as a
pencll mark on a questionnaire, the experimenter observes
elther A before B or B before A, unequivocally, Where the
theory esserts the relations to be found among rank orders
observed in this manner, the analysls procedures and the per-
misslible conclusions sre plsin,

Second 1s the observational operation which calls
for selecting a certaln range of a continuous (or practical-
ly continuous) variable, An example 1s the specification we
have set up for "high' communication, Perhaps = better de-
signation would hesve been "adequate" communication. The
theory can say only that the number of changed potentisl re-
sponses in a response spsce per unlt of time is monotonical-
ly relsted to frequency of communication per unit of time,
But the shape and slope of the function are, so far as I
know, entirely unknown, The "cutting point" for "high" com-
munication, beyond which the predicted effects requiring
"high" communication may be expected to occur, is not to be
found in the theory,

The establishment of "cutting points" for such vari-
ables as amount of communication is s problem like that of

"empirical constants” 1in the physical sciences. A theory
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may specify that the amount of deformation under stress vill
follow a given function up to the limit of elasticity, and a
different function after that point, The same theory, how-
ever, rarely predicts the limit of elesticity for any given
msterisl. The task for the laboratory worker is to subject
& variety of materlsls to stress under varying conditions of
temperature, age, etc., snd note the "cutting point" for
each, It is my fond hope that someone will some day under-
take the comparsble task for soclal psychology.

In the meantime, one selects a condition of "high"
communication by one's best judgment, The dissadvantage of
using such a variable when one has no knowledge of the criti-
cal points along it, 1s that an empirical outcome contrary
to prediction is ambiguous, On the one hand, the contrary
result msy occur because the theory, in asserting a given re-
lationship, falls to correspond to the resl world, On the
other hand, the relstionship might become observable 1f the
experimenter were to cerry out the work in a further range
of the variable in question, But the use of such variesbles
can rarely be avolded,

Sometimes one compromises with economy by adopting a
veriable of the second type where s variasble of the first
type might have been possible to obtain only by the expendil-
ture of a prohibitive amount of effort in data gathering,
Such a course 1ls adopted only where one's confidence in his

ability to recognize the desired ranges of the variable is
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exceptionally high. Such varisbles occur in this research,
and they will be pointed out,.

The polnts of connection with the theory of Hypo-
theses 1 and 2 will now be set forth, The chief propo-

sitions on which these two hypotheses rest are:

1, The co-linearity index distinguishes
pairs of response spaces (those of student and in-
structor) in which the composition functions may
yield the same "unfolded" orders of the stimuli,
from pairs of response spsces in which the stimull
could not be "unfolded" to give the same rank order,

2. In regard to each individual, the attri-
butes relevant to his response to the attitude items,
and the function by means of which he composes those
attributes, serve to estimate the attributes and
composition functions relevant to stimuli at other
times during the course,

3. In regard to attributes which are rele-
vant both to the student's responses to the teacher
and to the student's responses to the subject-mat-
ter of the course, the student's orientation to the

teacher will be predominantly positive,

The theoretical sources of propositions 1 snd 2 are
set forth by the sectlions in thls chapter on the unfolding

technique and co-linearity., The third proposition is a
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technicel way of saylng that most students will feel that
the "correct" answer to a quiz question is the one the
teacher would give, This assertion about the students is
not & deduction from the theory, but is rather an assumption
made concerning the students which is necessary for the ap-
plication of the theory, It is the kind of Judgment for
reasons of economy which was mentioned in the preceding
discussion of observational procedures, If most students
wvere to feel that what the teacher affirmed should be tsaken
as the criterion for a wrong answer, Hypothesls 1 would have
to predict just the opposite from what it does in regard to
quiz grades. Proposition 3 could, of course, be adopted as
an hypothesis for an empirical study. But since 1t seemed a
very safe guess as to the predominent orientation of the
students, and was incidental to the central purpose of the

investigation, it was taken as given,

4, For a significant number of the students,
the classroom situation is one of & high degree of

communication with the tesacher.

The Judgmental element in the operation indicated by
proposition 4 has slready been pointed out in the discussion
of the "cutting point" problem, where the communication vari-

eble was used as an 1llustration,

Propositions 3 and 4, taken together, assert the ex-

istence of an A-B-X system, The student (A) is oriented
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toward the teacher (B) and toward the quiz questions (X),
We assume that the student's orientation toward the teacher
is positive in the sense that the teacher 1s accepted as
establishing right and wrong answers to quiz questions, Wwe
assume (es stated in the section on objective systems) that
communication increases the sccuracy of the student's per-
ceptions of the teacher's orientation toward the subject-
matter of the course, The response-spece of the student,
then, contains the following orientations: (1) a positive
orientation toward the tesacher, (2) a perceived orientation
of the teacher toward the course materisls, and (3) an
orientation on the part of the student toward the course
materials,

It was asserted in the section on objective systems
that under conditions of "high" communication and continued
association, A-B-X systems will gravitate toward two par-
ticular patterns of equilibrium, In terms of the classroom
situation, these two patterns are those in which the teacher
and student are attracted (are positively oriented toward
each other in regard to the course materials), and in which
(a) both teacher and student respond positively to stimulil
in the course (e.g., answer "yes" to a quiz item) or, (D)
both teacher and student respond negatively to stimuli in
the course (e.g,, answer "no" to a quiz 1tem),

Now, 1t was pointed out in the sections on unfolding

and co-lineerity that the relevant asttributes and the
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composition function limited the responses which a response
space could yield in regard to any given set of stimuli, It
vas further shown that a response which puts a simple order
on stimulli in a multidimensional space can be used as an
estimate of the relevant attributes of the space and the way
they combine in mediating responses, It follows, then, that
the number of stimull to which both student and teacher can
say "yes" 1s limited by the number of relevant attributes
common to the response spaces of both, and by the degree to
which the composition functions used by both put the saume
genotyplc order on the stimulil,

Therefore, we can assert that teacher and student
can resch the equllibrium condition characterized as at-
tracted and agreeing more quickly where communication takes
place between co-linear response spaces, Agreement in re-
gard to at least some stimuli by non-co-linear persons would
require alterations in one of the sets of relevant attributes-
or in one of the composition functions.

The time intervel over which communication occurs is
held constant at one semester for both co-lineer and non-co-
linear psirs, and we therefore put the hypothesis in terms of
emount of agreement, as measured by qulz grsdes, The foregoing
steps, in brief, lead us to the statement of Hypothesis 1.

In estimating similarity of response spaces by means
of the co-linearity index, it must be recognized that the re-

sponse spaces change over time, For thls reason, Hypothesis
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1 specifiies that co-linearity with the teacher should be
measured at the beginning of the semester and sgain at the
end, and comparisons made only among those pairs which ex-
hibit stabllity over that time period, Hypothesis 2 differs
from Hypothesis 1 only in that a more rigid criterion for
stabllity is required, Not only must the student be ob-
served to be co-linear (or non-co-linear) with the teacher
at both pretest and posttest, but his own rank orders at pre-
test and posttest must be co-linear, This added indicatlon
of the stablility of the composition function should result
in effects which are clearer than those predicted by Hypo-
thesis 1, Or to say it more conservatively, the results
should be at least as clear,

A final assumption is implied in the measurements of

co-linearity which was not mentioned esarlier:

5. Measurements of co-linearity with the
teacher at both pretest and posttest, and these to-
gether with measurement of co-linearity of the
student's own responses at pretest and posttest, will
select pairs of persons (student and teacher) who
remain sufficiently co-linear (or non-co-linear)
duriﬁg the semester that the predicted effects will
be noticeable,

Having indicated the derivation of Hypotheses 1 and

2, 1t will be interesting to consider an interpretation
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suggested by John R, P, French,3 In the early section of
this chapter on order, it was postulated that the ordering
of stimuli by the individusl rests on the fact of order
among primitive elements in the response space, These
primitive orders give the structure within which the indi-
vidual "places" himself, and the "position" which the indi-
viduasl tekes determines the direction of his responses to the
stimulli, In the section on multidimensional space and
"leerned" attributes, we went further to assert that the
individual can construct a simpler organization within the
multidimensional space by the use of a "composition function",
vhich puts a simple order on the stimuli, Although the indi-
vidual's "position" or "ideal" may be nearer, in some sense,
to a particular point in this simple order than to any other
point, still he can order any two of the stimull, regardless
of their "distance" from his ideal,

This simple order given by the composition function,
however, makes certain combinations of responses impossible
as long as the one particular composition function 1s main-
tgained, It was on this implication that the co-linearity
index was built, And it 1s at thls point that French's sug-
gestion draws a distinction,

The composition fﬁnction being estimated by the c¢o-

linearity index has been conceived as typical of the

3

Personal communication,
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individual's weighting of attributes in the classroom situ-
atlion belng investigated. French's suggestion, however, is
that the composition function used by the individual msy
rather be specific to the interaction situation with the
teacher., The point here is that in communication with the
teacher under conditions leading toward equilibrium, the
wveighting of attributes which 1s selected may be the
weighting which 1s perceived by the individual to be the
teacher's weighting,

Now, there is no doubt that we often consciously
"take the role of the other" and try to anticlpate what would
-be hls responses, Yet French's suggestion is more genotypic
than this, It 1s that the adoption of what 1s perceived to
be the composition function of the other is a process which

may be characteristic of the communlication situation, If

this view should lead to better prediction, then the theo-
retical basis for defining a perceived orientation on the
part of the other would have to be re-examined, This view
does not contradict the present theory, but rather points
to a finer analysis of the response space,

An obvious way of testing French's suggestion would
be to 1nstruct the subJects to taske the standpoint of the
other, and then look at the effects of co-linesrity as
indexed by the rank orders given when the subjects were
under these instructions, If the co-linearity effects were

different from, or better than, the effects of co-linearity
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given by the index used in the present investigation, then
the theory would need to be masde more subtle,

The reasonableness of French's suggestion mekes 1t
important to test its implications in future research, Un-
fortunastely, appropriate dats were not avallsble from the
present investigation to make possible 1ts incorporation,

Having discussed Hypotheses 1 gnd 2, we now turn to

a third, also to be tested with the classroom data,

Hypothesis 3.-- Students who are co-linear (or non-

co-linear) with the teacher at both pretest and posttest

will more frequently give pretest and posttest orders which

are co-linear than will students who are co-linear with the

teacher at one test, but non-co-linear at the other,

This hypothesis is s direct check on the postulated
structure of the response space, We can think of the
teacher's rank order zs a standard or mesessuring-stick for
the student's rank order., If the student's rank order,
matched against the teacher's, shows the same condition at
pretest and posttest (either co-linear or non-co-linear),
then we shoul@ expect the co-linearity index to indicate no
change in the composition function of the student from pre-
test to posttest., That 1s, we should expect the index in
this case to indicate the co-linear condition between the
student's pretest and posttest rank orders, Wwe should ex-

pect the converse where the student's rank order =zlters its



Chapter II: Theory and Hypotheses 45

relstion to the teacher's from pretest to posttest, 1In
brief, the compsrison of the student's renk orders with s
"standard" should not be randomly relazted to a comparison
between the student's rank orders themselves, Since the co-
linearity index does not separste mutually exclusive classes,
the hypothesis must be expressed in terms of relative
frequencies,

The method of computing the co-linearity index does
not "force" the result predicted by Hypothesis 3,

The remaining hypotheses are those to be tested with
date from the cooperative residence., As in the case of
Hypotheses 1 znd 2, each of these hypotheses asssumes the
antecedent conditions of high communication and "enforced"

essociation, such as the sharing of residence faclilitles,

Hypothesis 4 -- 1In regard to the direction of

changes in the A-B-X relations from Time 1 to Time 2,

(a) there will be a greater mean change

toward positive attraction smong psairs which are

non-attracted agreeing at Time 1l than smong pairs

which are either attracted agreeing or attracted

dissgreeing at Time 1,

(b) there will be a greater mean change

toward positive agreement among pairs which are at-

tracted disagreeing at Time 1 then smong pairs

which are either attracted asgreeing or non-attracted
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agreelng at Time 1.

Hypothesis 5.-- 1In regard to the direction of

changes in A-B-X relations from Time 1 to Time 2, the changes

described in Hypothesis 4 will be more pronounced among co-

linear pairs than among non-co-linear pairs,

As explesined earlier, Hypothesis 4, as well as Hypo-
thesis 6 below, was advanced so that tests of the co-lineari-
ty effects could be interpreted meaningfully in terms of the
theory. While Hyrotheses 1 and 2 rest upon the prediction
of the trend toward the equllibrium condition of the attract-
ed and egreeing A-B-X system, the predictions of Hypotheses
4 end 6 are more detailed,

Hypothesis 4 1s based upon the predictions implied
by Tsble 2, Table 2 in turn was constructed by exsmining the
four simultaneously existing phenomenal A-B-X systems under
each of the patterns of the objective system, The four
phenomenal systems sre respectively composed of (a) the
orientations of A toward B and some object X, (b) the orien-
tations of A towsrd himself and B, (c) those of B toward A
end X, and (d) those of B toward himself and A, The finst’iﬂ*va
column of Table 2 shows thst we trace certein strains in ob-
Jective systems to the phenomensl systems 1lnvolving the self,
Alteretions leading towsrd equilibrium in the phenomenal
systems involving the self can be brought about by changing

the orientation towsrd the self, that toward the other, or
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that perceived as held by the other toward the self, Since
none of these involve the object X, predictions in regard to
streins indicated in the *i;%%gcolumn of Table 2 were limit-
ed to predictions of change in the attraction variable, The
predictions mede in regard to these strains are those of
Hypothesis U(a).

No prediction was made 1In regard to direction of
meaen change in the systems in the category of mixed at-
traction, Strain in these systems can be reduced with equal
likellhood by changes which end in both persons having an at-
tracted orlentation towerd the other, or by changes which
end in both belng non-attracted towerd the other, Since
changes 1n one directlon or the other are implied, however,
predictions were made in regard to varience, as will be seen
in the discussion following Hypotheses 6 snd 7.

Nelther was sny prediction made in regard to di-
rection of mean chenge In the systems of the non-attracted
disagreeing category., The phenomenal systems implied by
this category of objective system are strained only when the
condition of continuing association obtains., If the indi-
viduels ere '"free" to discontinue thelr sssoclation, the
non-gttracted disagreeing category of objective system im-
plies onlngtable phenomenal systems, This point was dis-
cussed under the earllier section on equilibrium trends,

Now, one wey in which an individusl may "dissociate"

himself from ancther 1ls to percelve the attributes underlying
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the responses of the other to be different from the attrl-
butes underlying his own, That 1s, the attributes relevant
to the responses he percelves on the part of the other to-
vard himself and the object X are not the attributes rele-
vant to his own orlentations toward himself and the object
X. When A-B-X systems do not have relevant attributes in
common, they are not in the same space, and one system holds
no implications of strain for the other,

It is clear that changes in the cognitive field
which make some orientations "irrelevant" to others (in the
sense of the preceding parsgraph) offer a means of reducing
strain in the phenomensl system, Now, a pecullar feature of
the non-sttracted disagreeing category of objective system
is that it impllies strains both in the A-B-self phenomenal
system and the A-B-X phenomenal system for both individuslsg.
In other words, no single change in orientation willl serve
to produce a stable stste, for either person, The impli-
cation 1s obvious that changes bringing about "irrelevance"
smong orientations are particularly probable among objective
systems of the non-attracted disagreeing category which are
subject to "enforced" association,

Although we have traced to this point the implication
that change in the orientations constituting non-attracted
disagreeing systems may be reduced or obviated by the "ir-
relevance" process, and have indicated the implication that

this process 1s more probable in the non-attracted disagreeing
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category then in other categories, we nevertheless heve no
way of knowing how probable it is, nor can we know the
degree of 1ts effect on other changes, For these reasons,
Hypothesis 4 wakes no prediction involving the non-attracted
disagreelng category, ,,)

Hypothesis 4(b) can be read from the seé%ﬁﬁ”column
of Table 2, The strains indicated In this column are those
occurring in the phenomenal systems which contaln the object
X. It is by means of the responses to the object X that the
agreement variable is computed. We therefore use the impli-
cations of strain and stability indicated in the second»<§\aLQ
column of Table 2 to make predictlions about mean changes in
agreemnent,

Hypothesis 4(b) omits the same categories from pre-
diction as does Hypothesis 4(2). An inspection of Table 2
will suggest the lines of reasoning, similer to those just
presented, which led to the corresponding omission of these
categorles from Hypothesis 4(b).

The srgument for Hypothesls 5 1is almost identical
with that given in the discussion of Hypotheses 1 and 2, and
it will not be repeated here, It may be well to smphasize
once agaln, however, that Hypothesis 5 1s the one which is
directly connected to the thesis of thls dissertation. The
relation between Hypothesis 5 and Hypothesis 4 might be ex-

pressed as follows, Where changes in orientstions occur as

& result of communication (e.g., as indlicsted in Hypothesis
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4), the changes will be more pronounced for co-linear com-

municating pairs and less pronounced for non-co-linear pairs

(Hypothesis 5),

The reader's indulgence is sought for offering him
three pages of explanation for a subsidiary hypothesis and
one sentence explaining a central hypothesis, Actually, of
course, the entire present chapter has led forward to both
of these hypotheses, And the explanation of the omitted
categories in the predictions seemed the more courteous
alternative to leaving the occaslonal reader who might be
puzzled by these omissions with no means of satisfylng his

curlosity.

Hypothesis 6.-- In regard to the varlability of

changes in the A-B-X relations from Time 1 to Time 2,

(a) the variance of changes in attraction

will be greater among pairs in each of the Tiwme 1

categories mixed agreeing, mixed disagreeing, non-

attracted agreeing, and non-attracted disagreeing

than in either of the Time 1 categories attracted

agreeing or attrascted disagreeing;

(b) the variance in change in agreement will

be greater among psirs in either of the Time 1 cate-

gories attracted disagreeing or non-attracted dis-

agreeing than in either of the Time 1 categories at-

tracted agreeing or non-attracted sgreeing,
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Hypothesis 7.-- In regard to the variability of

changes in A-B-X relations from Time 1 to Time 2, the com-

parisons described in Hypothesis é will be more pronounced

among co-linear pairs than smong non-co-linear pairs,

In the section on objective systems, 1t was asserted
that certain patterns, called "strained”" would be subject to
alterations within their constituent orientations because of
the postulated nature of the response space in which the
systems are embedded, Other systems, called "stable", would
not be subject to these intrinsic "strains"., The deduction
wvas made that strained systems would tend to move toward
stable states, Under properly controlled conditions, there-
fore, we should expect a collection of A-B-X systems to con-
tein a larger fraction of stable systems at the end of a
period of communication than at the beginning.

However, there are a number of factors which compli-
cate an attempt to observe directly this trend toward stable
systems, First, there are extrinsic influences, Changes
within A_B-X systewms being observed are continually being
affected by responses to stimuli which are members of other
A-B-X systems, but which "overlap" with those being studied,
This 1s one reason why the trend toward stability may never
reach stability. A parallel is the ping-pong ball bouncing
on a jet of alr, It is continuously responding to the ef-

fects of gravity, but 1t never comes to rest on the floor,
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Furthermore, end this 1s the part of the parallel most perti-
nent to the present discussion, the ping-pong ball shows con-
slderable variebility in its changes of position as a result
of 1ts responses to gravity and the alr jet.

Second, there ere a number of alterations in a
strained system which may yleld immediate stability in the
phenomenal system, While one stebility-giving change might
result in higher attraction or agreement in the obJective
system, another might result in lower attraction or agree-
ment. Therefore, while a mean trend may be observed toward
stable patterns, there will be consliderable variebility
among objective A-B-X systems in regard to the amount and
direction of change observed at any given moment .

To put this point in the metaphor used in Chapter 1,
the game of making a map of the world by means of guesses
based on bits of communication gradusally results in a more
accurate map, but a great many wrong guesses and erasures
occur in the process,

The greater variability will,of course, be expected
in those categories of objective systems where strain is im-
plied. The predictions of Hypothesis 6 may therefore be
read directly from Table 2.

Here again, en omlssion will be noticed, The entries
in the second column of Table 2 opposite the mixed categories
of attraction indicate that strain is implied in these cases

for the phenomenal system of only one individual, This fact
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makes uncertain the degree of "strasin”" being dealt with in
the objective system, end therefore no prediction was msde
in regard to variability of agreement changes involving the
"mixed" categories, Aside from this omission, Hypothesis
6(a) predicts that the varisnce in change of attraction will
be greater for one objective system than another if the first
1s indicated as strained in the first column of Table 2 and
the second 1s indlcated in the same column as stable., Hypo-
thesis 6(b) makes the corresponding predictions in regard to
the variable of agreement, as 1indicated by the second column
of Table 2,

Hypothesls 7 is another expression of the general
principle that the co-linear condition mskes communication
more effective, When A communicates with B, and B's pheno-
menal system containing A 1s strained, the repertoire of

possible responses svallable to B which sre the same as those
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of A is larger if B 1s co-linear with A, 1In brief, the model
argues that a greater variety of changes 1is possible between
co-linear persons than between non-co-linear persons, There-
fore the variance cf changes for co-linear pairs will be
greater than for non-co-1llnear pairs, This effect of co-
linearity 1s predicted by Hypothesis 7 to aggravate the dif-
ferences between changes within the strained and stable

systems which are predicted by Hypothesis 6,

Hypothesis 8.-- Within each Time 1 category, the
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variance of chsnges in both attraction and egreement will be

greater among co-linear peirs than among non-co-linear pairs,

The derivation of Hypothesis 8 is similar to that
Just given for Hypothesis 7, Hypothesis 8 tests the greater
effectiveness of communication within co-linear pairs than
within non-co-linear, without regard to direction of change.
The hypothesis is stated for each category of obJective
system separately, because while the chief intent of the
hypothesis is to compare the sumount of change within the two
co-linearity conditions, 1t 1s also desirable to test the
hypothesis 1n a way which would uncover any dependence of
the hypothesis on the category of obJective system being ex-
amined,

Chapter III consists of a report on the tests of
Hypotheses 1, 2, end 3, Chapter IV reports on the tests of
Hypotheses 4 through 8.
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CHAPTER III
THE CLASSROOM EXPERIMENT

This chapter presents the conduct and results of the
tests of Hypotheses 1, 2, and 3, which were set forth in
Chapter II. In the first twc hypotheses co-linearity between
teecher and student as a communicating pair is related to the
effect of communication in bringing about asgreement as
measured by the student's success in giving "correct" answers
to quiz grades, The tolird hypothesis deals with expected re-
lgtions smong co-linearity patterns., In describing the tests
of these hypotheses, it will first be sppropriate to explain
the construction of the variables and the methods of gather-

Ing the data for them,

rrocedures

The co-linesrity Iindex.-- As 1s evident from the

theoretical discussion of co-linearity in Chapter II, an in-
dex of co-linearity requires the observation of responses to
a number of stimull, Further, these responses must provide
déta from which a rank order casn be inferred, For ressons
which will arpesr later, the Methcd of Rank order was not
used in gathering these data, The method used was the Method
of Triads (4, p. 502),
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Students in the introductory course in gsychology
at the University of Michigan were presented with ['ive state-
ments which could be seen as related to the content of the
course, but which were nct assertions of the kind which
would be made as a part of the material to be learned in
the course. The five statements used appear in Appendix III,
The statements were presented in groups of three, all ten of
the possible combinations being used, The subject was in-
structed to mark, in each trisd, the stetement with which he
most agreed and the ststement with which he least sgreed,
Dats were collected in this way from the classes of five
teachers during the first week of the semester, and the
identical procedure was repeated during the last week but
one of the semester, The seme questionnaire given to the
students was also given to each of the five teachers,

The response of the subject to the flve stimulus-
statements, if 1t yvielded e transitive order among the stimu-
11, could fell into any of 120 rank orders, The theory
postulates that the rank crder which results depends upon
the way In which the subject composes tne attributes span-
ning the reazponse space in which the stimull lie,

The attributes underlying the responses of the subject
to the stimulus-stastements are taken as an estimate, how-

ever rough, of the attributes underlying his responses to the
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subject-matter of the course, To the end that attributes
characterizing the subject's responses to the communicative
situations of the course should be sampled, certain pre-
cautions were taken, The questionnaires were presented in
the classroom situation, a few "psychological" words were
used in the statements, and data were gathered at two times
during the course, On the other hand, since it was desired
to sample attributes more characteristic of the indlividual
than of specific situstions, the statements avolded any
particular toplcs or principles of the course content,

The use of the co-linearity index reduces the number
of individuals who can be studied to those whose responses
will yield a reliable simple order among the stimuli, BSince
the hypotheses require on the part of the student the per-
sistence of a composition function during the course which
is either co-linear or non-co-linear with that of the
teacher, 1t 1s necessary to ellminate from consideration
those subjects whose responses give evidence of changeabili-
ty, as well as those students whose responses fall to yleld
a slmple order, This necessity of course restricts certain
of the conclusions to interaction situations where the indi-
viduals respond with composition functions which yleld a
simple order among the stimull, but it does not restrict the
conclusions to individuals of low changeabllity, since vacil-
lation is relative to the time period being studied, I

chose a long time period in order to maeximize differences,

57



58

Cognitive Facilitation of Communication Effects: An Empirical Study Philip ]. Runkel (1956)

at the expense of a high attrition rate among the subjects
for whom the co-linearlty index could be computed.

The selection of subjects for whom co-linearity with
the teacher was computed went through the following stages:

(1) Out of seven classes in introductory psychology
(taught by five teachers), some students responded only to
the pretest or only to the posttest, The number responding
to both administrations of the questionnaire was 145,

(2) Of 145 subjects responding at both pretest and
posttest, 15 gave responses at one time or the other which
were intransitive, indicating that they were "unwilling" to
compose the stimull into & simple order, This left 130,

(3) The 13C transitive subjects gave responses which
contained varying degrees of inconsistency. The Method of
Trisds presents each palr of stimuli to the subject three
times when five stimuli are used, It is therefore possible
for the subject to express a preference for stimulus A over
stimulus B at one moment and for B over A at a later moment,
If a subject 1s highly inconsistent, there i1s some ponderable
possibllity that the weight of his responses would have yleld-

ed an intransitive relation among the stimuli, had he re-

sponded a moment later than he did, In this sense, incon-
sistency mey be interpreted as "uncertainty” on the part of
the subject about putting a simple order on the stimuli, An
arbitrary criterion was established at 70% of the pasired com-

parisons, Subjects who gave inconsistencies in 30% or more



Chapter I1I: The Classroom Experiment 59

of the pairs of stimuli were dropped from consideration.
This removed 54 subjects, leaving 76. All five teachers
gave transitive responses containing at least 80% consisten-
cy.

(4) Hypothesis 1 makes explicit the next step in
selection. Once the co-linearity index is applied to two
rank orders, it provides 1n 1itself evidence for change of
viewpoint between the two responses. (In this chapter and
the next, I shall frequently use the more comfortable term
"viewpoint" as a synonym for "composition function".,) Sub-
Jects whose pretest responses were co-lineasr with the teacher's,
but whose posttest responses were non-co-linear, or conversely,
would have been exposed to one condition and then to the other
in some unknown proportion, and could not reliably be used to
test the hypothesis. Using only those subjects who were co-
linear with the teacher at both pretest and posttest, or non-
co-linear at both, reduced the number of subjects by 34 of the
76, leaving 42, At this level of "purity", so to speak, I
Judged that the co-linearity index should be effective enough
to seperate sheep from goats,

(5) Hypothesis 2 specifies a further step in selection.
If the co-linearity index is applied to the subject's own two
responses, one at pretest and one at posttest, non-co-llnearity
"pre-to-post" would imply that the subject has changed his
viewpoint in the interim, even though the viewpolnts at both

times are co-linear (or non-co-linear) with that of the teacher.
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Of the 42 students used in testing Hypothesis 1, six gave
non-co-linear pre-to-post responses, leaving 36 subjects in

the test of Hypothesis 2,

Quiz grade z-scores.-- Co-linearity, then,applied

in the manner described, is the independent variable for
Hypotheses 1 and 2, The dependent variable is the mean grade
made by the subject on qulzzes written and graded by his
teacher, Within each of the seven classes, each quiz was
given equal weight in the total score, In order to compare
quiz grades across classes, z-scores were then computed for
each class, The z-scores were used a3 data 1in all further

computations,

Results for Hypothesis 1

Hypothesis 1 stated that asmong students who yield re-
liable rank orders of attitude items pertinent to the course,
those who from pretest to posttest maintain rank orders co-
linear with that of the I1nstructor will receive higher grades
on quizzes than those whose rank orders remain non-co-linear
with that of the instructor,

Dividing the 42 subjects used to test Hypothesis 1
into those co-linear with the instructor at both pretest and
posttest (21 subjects) and those non-co-linear with the in-
structor at both tests (also 21 subjects), and applying the

t-test (two tails) to the two arrays of quiz scores, a
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significance level of .07 is reached, in the proper di-
rection.4 Kendall's (14, p. 310) Q-statistic resches a
critical value of only 1.77.

Although this result would make acceptance of this
hypothesis dubious by itself, it will be seen that this re-
sult is entirely consistent with the results of the test of
Hypothesis 2, which reaches traditionally acceptable levels

of significance,

Results for Hypothesis 2

Hypotheslis 2 stated that the difference in quiz
grades predicted by Hypothesis 1 will be at least as pro-
nounced when only those students are considered whose pre-
test and posttest rank orders sre co-linear,

In the test of Hypothesis 2, there were 17 subjects
in the group co-linear with the instructor and 19 in the non-
co-linear group, The t-test applied to the quiz scores of
these two groups yilelds a significance level beyond .03,
Kendall's Q gives a critical ratio of 3. 44,

It should be pointed out that the t-test is not en-
tirely approprieste for testing these hypotheses. When the

co-linearity index gives a value of non-co-linear, it may

qln the interests of being conservative, all probability

figures in this dissertation derived from Student's t-dis-
tribution, from the Tchebycheff inequality, or from the chi-
square distribution will be two-tailed probabilities, un-
less expressly noted otherwise,
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be said according to the theory that the subject c»-ili not,
from any position on the composite attribute medlating his
response, give a ranxk order of the stimulli which would un-
fold with that of the other person, But when the index

gives 8 value of co-linear, the converse cennot be seild, An
index value of "co-linear" indicates only that it cannot be
said, according to the theory, that the subject's viewpolnt
is not co-linear with that of the other person, It may or
may not unfold with his, For this reasoh, a test of co-
varietion such as product-moment correlstiocn, chi-square, or
the t-test demands more of the dsta than can be predicted,.
The chi-square test, for exsmple, in the four-fold table,
reaches a "perfect" relstion only when two cells of the table
reach zero, The appropriaste test for these predictions, on
the other hand, would be one in which the relation was "per-
fect” when one cell of the table reached zero. Kendall's Q
1s such a statistic, Unfortunately, no distribution function
is available for @, but the Tchebycheff lnequality can always
be employed where a critical ratio can be computed, and in
such a case s critical ratio beyond 3.0 is customarily con-
sldered grounds for rejecting the null hypothesis,

For the reason that a test such as chi-square or the
t-test is treating the data more stringently than the pre-
diction undertakes, the probability of ,07 given by the t-
test for Hypothesls 1 becomes more acceptable, Likevwise, a

comparison with the ratio for Q of 3.44 obtained in testing
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Hypothesis 2 may be made with a level of confidence of ,05
obtainable from the same table by the use of chi-square,

As vas suggested earlier, the result of Hypothesis
1, when compared to that for Hypothesis 2, argues for the
correctness of the theoretical derivations, since it was ex-
pected on theoretical gounds that the criteria for the co-
linearity index used in Hypothesis 2 would give better re-

sults than the less stringent criteria used in Hypothesis 1,

Tests of Alternative Hypotheses

Before golng on to Hypothesis 3, it will be well to
reise a few questions ebout the findings so far given, The
first of these has to do with the effect of co-linearity, as
contrasted with similar preferred positions among the stimu-

11, in predicting mean grades,

Preferred position among the stimull ,-- It may occur

to the reader to wonder whether it might be that the co-line-
arity index has picked out, smong the data, co-linear rank
orders which contain the same stimull in preferred positions.
That 1s, it might be that co-linear persons are those who
agree that certain stimulil are most preferable, If this were
the case, 1t might be argued that the theoretical derivations
wvere unnecessary, and that agreement with the teacher on quiz

enswers was foreshadowed by agreement with the teacher on the
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choice of the most preferred among the five attitude state-
ments,

The tau statistic, which measures rank order simi-
larity, was used as a measure of the degree to which a
student and his teacher chose the same stimulus-statements
as best, Since the scatter-diasgrams suggested that both the
tau values and the qulz z-scores were distributed with ap-
proximate normality, the product-moment correlation was com-
puted between them, The correlation figure was .23 for 34
degrees of freedom, which 1s far short of a value at which
the null hypothesils of no association could reasonably be
rejected. In short, the data fail to give evidence that
quliz grades follow a preference for the same stimulus-state-

ments preferred by the teacher.

Existence g§ en attitude norm,-- Another possibili-

ty vwhich should be examined 1s that co-linearity with one's
particular teacher is not the determining factor, but rather
co-linearity with a normative ordering of the stimuli, That
ls, 1t might not be the interaction of cognitive fields of
teacher and student which accounts for the difference in
grede-achievement, but rather the sensitivity of the student
to a more general "cultural" frame of reference which is
merely medlated by the teacher, If this were the case, the
data should show a tendency for mutual co-linearity among

the responses of the teachers, That this 1s not the case is
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shown in Table 3,

TABLE 3

CO-LINEARITY OF RESPONSE BETWEEN
FAIRS OF TEACHERS

(Mergins of the table show identification numbers of
the teachers, Each cell shows whether the responses
of the two indicated teachers are co-linear

or non-co-linear )

2 3 4 5
Co-1lin,
R U R g b o o o - - - b o s - . - - - - -, -
Non-co Non-co Co-1lin 2
Co-1lin Non-co 3
L e e e e e e
Co-1lin 4

R e NI PR

Table 3 shows that while teachers 1 and 2 are co-
linear, and teachers 3 and 4 are co-linear, neither 1 nor 2
is co-linear with either 3 or 4., This indicates that st
least two incompatible viewpolnts exist among the five teachers,
As to teacher 5, little can be said, He has a possibility of
unfolding with three of the other teachers, Whether he shares

the viewpoint of teachers 1l and 2 or has his own third
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viewvpoint cannot be said,
In any cese, these data demonstrste that no single

viewpoint exists among the teschers,

Scholastic aptitude.-- In any investigation where

symbolic responses are being studied, the possibility can
always be entertained that the performance of the subjects
may be related to performance on some measure of symbolic
skills such as a test of intelligence, scholastic aptitude,
or scholastic achievement, If a relstion were found between
such an sbility and the quiz z-score, the novelty of the
present findings would be weakened to the extent that co-
linearity with the instructor was not independent of the
symbolic skill,

The American Councll on Educatlion test of scholastic
aptitude seemed an appropriste measure with which to examine
this possible relationship, A.C.E., scores were available
for 100 of the subjects who responded to both pretest and
posttest, including 26 of the 36 subjects used in testing
Hypothesis 2,

A t-test was carried out to see whether the co-line-
arity index somehow selected groups which differed in A.C.E,
scores., No difference was demonstrable between the group
co-linear with the teacher and the group non-co-linear with
the teacher in regard to mean A,C . E. score,

One would conclude from this result that members of
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the co-linesr group were drawn from the ssme level of A .C.E,
scores as members of then on-co-linear group. The difference
in z-scores between the two groups could then be attributed
to the co-linesrity condition, and not to any difference in
scholsstic aptitude, To check whether scholastic aptitude
could in any case have differentiated among quiz grades,
A.C . E, scores for the 100 gveilable cases were correlsted
with guiz grsdes, and e positive correlation of .42 was
found, which is significant beyond the ,01 level, The non-
significant result of the t-test of the 26 cases in the co-
linearity groups, nevertheless, argues that the effect on
quiz grades was not due to differential selection of scho-
lastic ability,

However, A ,C . E, scores were available for only 26 of
the 36 subjects involved in the test of the effect of co-
linearity. This fact leads one to consider the possibility
that some bias maey be responsible for determining the indi-
viduels for whom A,C .E, scores were not obtailned, snd that it
might be thils biss, rather than a reliably rendom relation
between co-linearity and A.C .E, scores, which brought about
the non-significant difference between the two co-linearity
groups in regard to A,C E. scores,

It seemed desirable, therefore, to use more than 26
A.C E, scores to estimate the mesn effect of A.C .E, scores
on quiz grades among the 36 wembers of the co-linear and non-

co-linear groups. To achleve this result, the 100 cases

67
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mentioned above were first divided into bands of cases, each
band covering 12 score-units along the scale of A.C.E,
scores, The mean quiz grade within each band was then com-
puted, Next, the deviation of the quiz grade of esach indi-
vidual in the co-linearity groups from the mean grade in his
A.C.E. band was computed, 1In this manner, the quiz grade of
each person in the co-linearity groups was adjusted by the
mean quiz grade to be expected among persons in his range of
A.C.E, scores, where the expected grade was estimated by the
use of all 100 cases. A t-test was then made of these de-
viations, which gave a confidence level beyond .05, This
test represents a test of Hypothesis 2 in which the variable
of scholastic abllity 1s controlled.

In sum, it seems clear that the co-linearity index
predicts a difference among quiz grades which is not attri-
butable to the relation between A.C.E, scores and quiz
grades, to response to an attitude norm, or to a preference

for the stimulus-statements preferred by the teacher,

Results for Hypothesis 3

The purpose of Hypothesis 3 was to test in a more
general manner the characteristics of the response space
postulated in the theory. Certain relations between co-
linear and non-co-linear rank order responses were asserted

to be more probable than others., The statement wess that
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students who are co-linear (or non-co-linear) with the
teacher at both pretest and posttest will more frequently
give pretest and posttest orders which are co-linear than
will students who are co-linear with the teacher at one test,
but non-co-linear at the other,

Chi-square 1s the proper statistic for testing Hypo-
thesis 3, The results of the test are shown in Table 4,

The p-value of 005 for the null hypothesis clearly supports
Hypothesis 3.

The statement of Hypothesis 3 was mesnt to include
all subjects who ylelded rank orders at pretest and posttest,
and these provided the 130 cases shown in Table 4, The
availabllity of this number of cases made 1t possible to
test two sub-hypotheses concerning combinations of co-lineari-
ty.

The group co-linear pre-to-post.-- A deduction from

Hypothesis 3 would be that wvhen only those subjects are con-
- sldered whose pretest and posttest rank orders are co-linear,
there will be a poslitive association between giving a rank
order co-linear with the teacher at the pretest and giving a
responseé co-linear with the teacher at the posttest., Re-

sults supporting this deduction are shown in Table 5.

Conslstency.-~ Hypothesls 3 and the deduction de-

scribed just above were tested with all rank order responses,

regardless of their rellability, If consistency, es described
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TABLE 4

NUMBER OF RESPONSES, AMONG ALL TRANSITIVE RESPONSES TO

FIVE STIMULUS-STATEMENTS, FALLING IN INDICATED
CO-LINEARITY CATEGORIES

Co-linearity of SubjJect's

Pre-to-post Responses

Co-linear Non-co-linear

Either co-linear with teacher
at both pretest and posttest, 58 14
or non-co-linear at both

Co-linear with teacher at
one test, and non-co-linear 31 27
at the other

Chi-square = 10,93 N = 130

p less than ,0CH5

TABLE 5
NUMBER OF RESPONSES, AMONG TRANSITIVE RESPONSES WHICH ARE

CO-LINEAR PRE-TO-POST, FALLING IN INDICATED CO-LINEARITY

CATEGCRIES WITH THE TEACHER AT PRETEST AND POSTTEST

Pretest Co-linearity with

Teacher
Co-1linear Non-co-linear
Posttest Co-1linear 22 17
Co-linearity
with teacher yon_go-1inear 14 36
Chi-square = 7,34 N =

p less than ,01
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TABLE 6

NUMBER OF RESPONSES, AMONG TRANSITIVE RESPONSES WITH
CONSISTENCY OF 80% OR GREATER, FALLING IN
INDICATED CO-LINEARITY CATEGORIES

Co-linearity of Subject's
Pre-to-post Responses

Co-linear Non-co-linear

Either co-linear with teacher
at both pretest and posttest, 38 6
or non-co-linear at both

Co-linear with teacher at one

test, but non-colinear at 18 18
the other
Chi-square = 12 47 N = 80

p less than ,005

TABLE 7

NUMBER OF RESPONSES, AMONG TRANSITIVE RESPONSES WHICH ARE
CO-LINEAR PRE-TO-POST AND HAVE A CONSISTENCY OF 80% OR
GREATER, FALLING IN INDICATED CO-LINEARITY CATEGORIES

WITH THE TEACHER AT PRETEST AND POSTTEST

Pretest Co-linearity with

Teacher
Co-linesr Non-co-linear
Posttest Co-linear 17 11
Co-linearity
with teacher  Non-co-linear 6 20
Chi-square = 7,81 N = 54

p less than .01
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earlier in this chapter, indicates a more stable response
space, we should expect results at leest as favorable as
those described above when only those subjects are considered
vho give rank orders of high consistency. The test of Hypo-
thesis 3 using only high-consistency responses 1s shown by
Table 6., The test of the deduction from Hypothesis 3 1is
shown by Table 7, The expectation of obtaining results at
least as favorable among high-consistency responses as among
all responses is borne out in comparing the chi-square value
in Table 6 (12.47) with that in Table 4 (10,93), and in com-
paring that in Teble 7 (7.81) with that in Table 5 (7.34).

Conclusions

The results of two kinds of predictions were ex-
amined in thls chapter, The flrst type of prediction re-
lated the co-linesrity conditions to the effects of communi-
cation in the classroom situation, The tests of Hypotheses
1l and 2, taken together, provide ample supporting evidence,
Hypothesis 2 gave better support than Hypothesis 1, as was
expected according to theory,

The second type of prediction related certain types
of co-linear and non-co-linesar responses to each other., The
tests in connection with Hypothesls 3 gave clear evidence in
support of the predictions.

There was no evidence that the results of Hypotheses
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1l and 2 were associated wlth the members of a communicating
palr taking a common attitude "position", with adherence to

a norm, or with differential scholastic aptitude,
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CHAPTER IV
THE MEN'S RESIDENCE EXPERIMENT

The general thesls of this dissertetion, as stated
in Chapter I, 1s that similarity of structure between two
cognitive fields increases the efficacy of communication be-
tween them. In the classroom experiment reported in Chapter
III, 1t was assumed that the generasl effect of communication
between teacher and student would be an increase of agree-
ment in regard to the "correctness" of statements dealing
with the content of the course, Similsrity of cognitive
structure was indexed by means of co-linearity, and an snaly-
sis of the data showed that the mean agreement between
teacher and student in regard to quiz answers was indeed
higher in the co-linear group than in the non-co-linear
group,

Just as eggreement on correct quiz answers was used
as s reference-direction against which to compare the effects
of co-linesrity in the classroom situation, so 1t was felt
desirable in analyzing the data from the men's cooperative
resldence to state the expected directions of change in the
attraction and agreement variables, in order that these di-
rections of change could be contrasted between co-linear and
non-co-linear communicating pairs, Hypothesis 4 states the

expected directions of change,
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The men's residence seemed an appropriaste situation
in which to examlne a second effect of communicetion; name-
ly, that of dispersion along the veriables of attraction
and agreement, While in the classroom situation we might
expect strong orientations toward gosl-objects to restrict
the variability in agreement concerning quiz answers,5 the
informal discussions held in the men's residence offer a
more "free" situation where a number of different changes 1n
orientation might readily occur in the strained systems,
Hypothesis 6 states the categories of objective system which
are expected to show grester and lesser dispersion,

The hypotheses of central importance to the present
thesis are those which seek to separate augmented and de-
creased effects of communication by means of the co-linearity
lndex, whatever the meassure may be of the unseparated effects
of communication., Hypothesis 5 applies the co-linearity con-
ditions to the analysis of the mean changes in attraction
and sgreement predlcted by Hypothesls 4, Hypothesis 7 ap-
plies the co-linearity conditions to the expectations of
greater variance set forth by Hypothesis 6,

Probably the most general hypothesis in this disser-
tatlon (in the sense of making the weakest assertion about

the largest collection of deta) is Hypothesis 8., It asserts

5This kind of assertion 1s more appealing without the techni-
cal language; to wit, you have to know the answers 1if you
went to get the grade,
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that whatever the effect of communication on any category
of objective system, the changes which occur will be more
extreme 1in the case of co-linear communicators,

As 1in the previous chapter, the conditions under
which the data were collected and the manner of constructing
the variables will be described before presenting the re-

sults,
Procedures

The Michigan Group Study Project mezintained a re-
sldence for seventeen male students or the University during
the first semester of the 1954-'55 academic year. Each
week, with few exceptions, these students met with the Pro-
Ject experimenters for discussions, and for decisions when
appropriate, concerning matters of topical interest and
problems of living together, 1In the course of these ses-
sions, s wide varlety of date was gathered., At each ses-
sion, data for an attraction variable were obtained, as well
as data from which agreement could be indexed concerning
some attitude-obbject, Pretests and posttests were sdminis-

tered at wmost sessions,.

Attraction.-- In the sessions selected for study,

the members of the Group Study Project were asked to indi-
cote, on a list of thelr fellow members, those persons whom

they liked and disliked, Each person liked was indicated
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with a plus sign (4). At early sessions, the minus sign (-)
wes offered for use to indlcete versons "disliked"., This
description brought cbjections from the subjects, however,
that very few of thelr fellows merlited such an adjective,
In middle and later sessioné, therefore, the minus sign was
described as indicating persons "not liked", A zero (0) was
used to indicate persons who could not heppily be placed in
either of the other cetegories, or about whom the subject
vas undecided.
Taking for esch psir of persons the rating of person

B by perscn A, end that of A by B, six categories of ob-
Jective attraction in the A-B-X system result:

++,

+ 0,

+ -,

00

A preliminsry tally weas made, comparing pretest at-
traction with posttest sttraction 2t a number of sessions.
The finding resulted thest the plus-plus cell, both at pre-
test =nd posttest, outwelighed every other cell, and in most
sessions outweighed sll other cells combined, The strongly
negative cells typlically contalned three or four cases, and
sometimes none, This result clearly made it impossible to

use enumeration statistics in treating this varisble, and
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consequently in treating the agreement variable slso, 1t was
also clear that a strong normative tendency existed to re-
spond with the plus symbol rather than with either of the
others .

The fact of the heavy frequency of the plus response
brought another decision, For clarity of interpretation, it
might have been desirable to omit cases in which the "in-be-
tween" response of "zero" occurred, had the proportion of
"minus" responses been adequate, But the omission of zero
responses would have reduced seriously the spread of the
responses, An lnspection of the preliminary tally indicated
that the zero-zero cases distributed themselves in a manner
very similar to that of the plus-minus cases, It therefore
seemed reasonable to retain the zero responses, in the hope
that zero-zero A-B_X systems would respond similarly to plus-
minus systems,

If this seems a catch-as-catch-can manner of handling
zero ratings, let it be recalled that there could in any case
be little certainty about the "meaning" of these zero re-
sponses, The interpretation of these responses was dubious
because (a) it was necessary to modify the instructions to
the subjects in the course of the experimentation, and (b)

-the high preponderance of plus responses made it seem proba-
ble that at least some of the zero responses represented
something other than & point of indifference, 1In view of

the need for a2 workable range in the attrasction variable,
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then, it seened worth while to look for an emplrical clue to
the nature of the zero ratings, The fact that the zero-zero
ceses distributed themselves similarly to the plus-minus
cases msde it seem reasonable to act on the assumption thst
both cases represented unstable systems susceptible to com-
municative influence,

To recapitulate, three problems were urgent: (1) e-
numeration statistics were ruled out by low frequenciles;
(2) the strong normative trend toward plus responses brought
into question the point of passage from positive attraction
to negative; and (3) it seemed desirable that any statistics

used treat zero-zero ceses as equivalent to plus-minus cases,

The linear hypothesis. -- These three factors urged

the adoption of the hypothesls of linear components of
variance, The mathematical background of the linear hypo-
thesis, as applied here, is explained in Appendix IV, Brief-
ly, a score obtained from a psir of persons is assumed to
result from the summation of (1) the mesn score for all

pairs 1in the population, (2) the deviation from that group
mean contributed by person A, (3) the deviation from the
group mean contributed by person B, and (4) the deviation
attributable to the interaction of persons A and B, An inter-
action score can therefore be computed for each pair by
estimating the group mean and the contribution made by each

person to his pair-scores, and performing the appropriate
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arithmetic on the obtained pair scores,

Accordingly, the intervals between plus, zero, and
minus responses were tasken to be equal, and scores were ob-
tained for each pair by taking the sum of the responses of
each member of the pasir, The indices computed from these
scores according to the linear hypothesis represent the
portion of the obtained score attributable to the inter-
action of the two persons, which is exactly what we wish to
study. The portions attributable to 8 normative group
tendency, and to individual tendencles of the members of the
pair, asre removed, The indices distribute themselves around

zero in a unimodal and roughly symmetrical manner,

Agreement -- With the adoption of the linear hypo-
thesis, an index of change over time may be attributed sole-
ly to the interaction, or communication, taking place be-
tveen the members of the psir during the interval spanned
by the measurements, Without the computation of the inter-
action index, & raw score for one palr would not ordinarily
be considered to be independent of the raw score for another
pair if the same person were a member of the two pairs,
Likewise, measurements of the same pair over two different
time intervals would usually be considered to give non-in-
dependent change scores, since individual response tenden-
cles would be common to the two intervals, Since, however,

these components are removed under the linear hypothesis, s
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full degree of freedom may be assigned to the computed inter-
action index for each palr, regardless of common membership.
It 1s only necessary, in studying change, that the time
intervals spanned from pretest to posttest do not overlap,
With this adventage of the linear hypothesis in mind,
a topic of communicetion was sought in the Group Study data
which was the subject of discussion over s number of differ-
ent intervals, In this way the number of cases could be
maximized, It was also necessary, of course, that this atti-
tide obJject satisfy a number of other requirements, such as
having comparable pretest and posttest measures, and yleld-
ing multidimensional response patterns among the rank orders,
The topic chosen was that of pre-merital and extra-
marital sexual conduct, The subjects were presented with
five statements on this toplc, and instructed to check those
which they found acceptable, (The statements are reproduced
in Appendix V,) The raw score for agreement was computed by
counting the number of statements which both members of the
palr indicated as accepteble, as well as those which both
indicated as unacceptable, The raw score for agreement could
thus tske on any integer from zero through five, From these
raw scores, the interaction agreement index for each pair was

computed,

Co-linearity.-- As well as being asked to indicate

vhich of the five statements concerning sexual conduct they
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found acceptable, the subjects were also asked to rank the
statements in order of preference, These orders were used
for the co-linearity index., The co-linearity index 1is
statistically independent of the agreement index, since two
persons wvho find the same items acceptable or unacceptable
can order them co-linearly or non-co-linearly in as many
ways as persons who do not accept and reject the same items,
A normative tendency may occur, as in fact it did, for
persons whose rank orders unfold into a certain common rank
order to agree also that e particular end of the order is
acceptable and the other 1s not. This relationship adds
complexities to the analysis of the data and the interpre-
tation of the results, but the results are not biased by
the msnner of computing the indices,

The five statements were ordered by each subject
nine times during the semester, Each pair was examined for
co-linearity at each of these nine times, Pairs who were
either co-linear or non-co-linear at more than 70% of these
times were retained in asnalyses involving co-linearity;
other pairs were dropped, This procedure supplies s means
of estimeting the stabllity of the composition functions
used by the members of the pair, 1In the analysis of the
data from Psych, 31 classes, this criterion was met by the
consistency of responses to paired comparisons, which was
possible becsuse the statements used were presented in

triads. Since triads were not presented to the members of
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the Group Study Project, but nine replications of the rank
ordering were presented, the stability of co-linearity was
established by the procedure described,

It will be seen that the co-linearity index con-
structed from the men's residence dsta differs in two re-
spects from that constructed from the classroom data, The
first respect in which the two indices differ is in the re-
lation of the stimuli used to provide data for the co-line-
arity index to the stimull used to provide data for the
egreement varisble, In the classroom experiment, the co-
linearity stimuli were different from the agreement stimuli,
The two sets of stimull were connected by the assumption
that common relevant attributes underlsy the responses to
both, It was up to the best judgment of the experimenter
(sided by the Jjudgment of the teachers involved) to select
stimull for the co-linearity index which would justify this
assumption, Thils method of gathering data for the co-line-
arity index permits umore freedom 1in experimentszl design and
produces fewer complications in aneslysis, but it also runs
the risk that the experimenter's judgment In regard to attri-
butes of response will not be good enough,

In the men's residence experiment, the same stimuli
elicited the responses which provided the data for both the
co~-linearity index and the agreewent varisble, In this
method no exercise of Jjudgment in regard to common relevant

attributes is required of the experimenter, and therefore no
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risk in this respect is taken, On the other hand, the risk
is run that the spread of the agreement variable will be
reduced by & tendency for co-linear individuals to show a
normetive preference for stimull in the same portion of the
underlying rank order, as did indeed occur in the present
investigation., 3uch "bunching" of preferences tends to make
a change verleble based on pairs behave wlth some discon-
tinuity.

The second respect in which the co-linearity indices
of the two experiments differ is in the manner of winnowing
the rank orders of greater rellabllity from those of lesser,
In the Method of Trisds, used in the classroom experiment,
inconsistency of response to replicated paired compsrisons
was used to indicate "uncertainty” on the part of the sub-
Ject in yielding a simple order from a multidimensional
space, This method amounts to using vacillation over a short
period of time (about five to ten minutes) as a sample of
that to be expected during the semester, In the men's re-
sldence experiwment, the Method of Rank Order was used to
collect the data for the co-linesrity index, and the number
of non-co-lineer instances occurring between pairs in the
nine replications of the rank ordering was used to indicate
chenge in the co-linearity condition of each pair during the
semester, This method amounts to using change over a long
period of time as evidence of "uncertainty" during that

period of time, Which of these methods 13 the more
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advanteageous 1s & questlion which could well be Ilnvestigsted
in future studiles,

The different condltlions 1in the two experiments
made 1t possible, however, to try cut these two ways of con-
structing 2 co-linearity index, Although & controlled com-
pariszon of the two indlices has not been made, an opportunity
to =2pply e new concept 1n two different wsys cen hardly be
épurned, The fact that both indices succeed in discrimi-
nating among the data argues that the risk of having no con-

trols was well taken,

Categorizing of rairs

Now that the methods of constructing the several

variables have been described, it will be appropriate to de-
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scribe the selection of the data which were used in the tests.

There were four periods during the semester which
provided pretests and posttests regarding the topic of sexu-
al conduct, The posttests in each case also furnlshed data
for attraction and co-linearity, Since there were seventeen
individuals, the maximum number of pair scores on one vari-
able would be 4 x N(N-1)/2, or 544, This number was re-
duced a little by the occasional failure of an individual to
ansver a question,

As explsined in Chapter II, the predictions concern-

Ing the objective A-B-X systems depend on the existence of
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a condition of relatively high communication between the
members of the palrs, It seemed wise, therefore, to select
palrs for study where there was some evidence for hlgh
frequency of communication, In two of the periods studied
(viz., the eleventh and twelfth weeks of the semester) the
subjects were organized into concentrated discussion groups,
Only those pairs of persons sharing membership in a dis-
cussion group were selected for study from these periods,
In the other two periods, subjects were asked how much they
had discussed the topic with others (see Appendix V). Only
peirs whose responses averaged to a value in the upper half
of the response scale were accepted for study from these two
periods., The dropping of cases of low communication reduced
the number under study to less than half the original number,

As explained under the discussion of the co-linearity
index, some pairs were removed from conslideration because of
inconsistency of co-linearity over time, After removals of
pairs because of fallure to answer questions, low communi-
cation, or inconsistent co-linearity, there remained 214
pairs satisfying the demands of the hypotheses,

In order to test the hypotheses, it was necessary to
categorize pairs by means of the pretest of each period into

the attraction categories of sttracted, mixed, and non-at-

tracted, and also into the agreement categories of agreeing

and dissgreeing. To do thls, the standard deviation was

computed for the interaction attraction index at each period,



Chapter IV: The Men's Residence Experiment

A sigms velue was then chosen which would divide all the
pairs into groups, each of which contalned sbout one-third
of the cases, This established the cutting-points for the
attraction variable., The boundsry between the middle cate-
gory and the extreme 1s entirely arbitrary, but the mesn
value of the continuum is established by the central tenden-
cy of the group, es explained esrlier under the discussion
of the linear hypothesis., For the agreement vsrisble, the

boundary between egreeing and disagreeing is the mean of the

distribution, The mesn value of zny 1interaction index com-
puted in the manner described 1s always zero, since the
interaction index is a deviation score,

After establishing the categories of the pairs by
means of the pretest at each perlod, the pretest and post-
test were used to furnish dsta for computing interaction at-

traction change 1lndices and interaction sgreement change in-

dices, These are the dependent varisbles specifled in the
hypotheses,

Although the introductory material in this chapter
has grown longer than one might wish, I feel that & full ac-
count should include mention of an artifact which occurs in
both the attraction change lndex and in the agreement chenge
index, There exists a correlation, due to the manner of col-
lecting the data and the computation of the interaction in-
dex, between the pretest category of s pair and its direction

of change, This artifact prevents the adoption of a null
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hypothesis of no change for pairs in some one pretest cate-
gory, since there is no way of determining the amount of
change attributable to the artifactual change which occurs,
Nevertheless, comparisons can be made between the changes in
two groups of palrs, If we assume that the correlation is
linear, then the amount of srtifactual change can be taken
to be equal between two groups which are in the same cate-
gory of a varilable, or which are in categories at equal dis-
tances from the mean, The difference between the changes of
the two groups can then be attributed to the A-B-X-strains
within the pairs,

For exaumple, the artifaectuasl change would tend to
move attracted palirs negatively, and non-attraected pairs
positively., Suppose that we obtain a mean change for at-
tracted pairs of -,200 and a mean change for non-attracted
pairs of +4+.500, This would be interpreted to mean that the
positive change for non-attracted psirs exceeded that of the
attracted palrs by ,300, On the other hand, if the change
on the part o the attracted pairs had been 4,100, the
interpretation would be that the attracted pairs exceeded
the non-attracted by .600, It will be seen that this is a
conservative interpretation, since all of the change in one
group 1s always attributed entirely to the artifact. The
differences tested and reported in the following sections on

results are always computed in this manner,
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Results for Hypotheses 4 and 5

Hypothesis 4 stated that in regsrd to the direction
of changes in the A-B-X relations from Time 1 to Time 2,
(e) there will be a grester wean change to-

ward positive sttraction among palrs which are non-

attracted agreeing at Time 1 than among pairs which

are either attracted agreeing or sttracted dis-

agreeing at Time 1;
(b) there will be a greater mean change to-

ward positive agreement among pairs which are at-

tracted disagreeing at Time 1 than among pairs which

are elther stiracted agreeing or non-sttracted

sgreeing at Tiwme 1,
Hypothesis 5 stated that in regard to the direction

of changes in A-B-X relations from Time 1 to Time 2, the
changes described 1n Hypothesis 1 will be more pronounced
among co-linear pairs than among non-co-linear pairs,

The results of testing Hypotheses 4 and 5 are pre-
sented in Tables 8 through 15, along with some findings
about which no predictions were made, The predictions of
Hypothesis 4{a) are indicated by the blacked-in arrows in
Table 8, and those of Hypothesis 4(b) by the blacked-in
arrow and black-surrounded arrow in Table 3. The arrow
polnts to the group in which the larger mean change was ob-

tained, The findings concerning which no predictions were

89



90 Cognitive Facilitation of Communication Effects: An Empirical Study Philip . Runkel (1956)

made are indicated by the open errows. Tables 8 znd 9 are
based on an snalysis of &1l high communicatlion palrs,

The snalysis of all pairs (high coumunication will
hereafter go understood) shows no support for Hypothesis 4,
This finding will be discussed shortly.

The seme snalysis performed in testing Hypothesis &
vas carried out with co-linear pairs znd agzin with non-co-
linear pairs. Tables 10 end 11 show the comparisons of
mean change among co-llnear pesirs, and Tables 12 and 13 show
the comparlsons of mesn change among non-co-linesr pairs,
The predicted comparisons in regard to meen change of at-
traction and agreement sre summarized in Teble 14, Looking
at Table 14, we see that the prediction of Hypothesls &,
taken as a wanole, 1s supported for co~linear pairs, but not
for non-co-linear pecirs, The confidence level of .05 1s
given by Fisher's method of combining probabllities, de-
scribed by Gordon, Loveland, and Cureton (9). The effect of
the co-linearity anslysis, in other words, is to separate a
group of pairs in which mean changes follow the general
pattern predicted by Hypothesis 4 from a group in which thst
pattern is not evident,

Without the enalysis in terms of co-linesrity, the
gssertions of Hypothesis 4 would have had to be relinguished,
The fect that the co-linearity index clearly (even if not

strongly) seperates the predicted trend from its opposite
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TABLE 8

ATTRACTION CHANGES AMONG PAIRS:
PREDICTED AND UNPREDICTED DIFFERENCES IN MEAN CHANGES
IN ATTRACTION
(Arrow points to group yielding greater mean change,.
See text for explanation of pair categories.)
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m | S| & O

AGREE NS NS NS
N=31

g ¥ B

ATTRAC ’ ‘ @

DISAG NS NS
N =46
Groups of pairs
categorized by NON-ATT <J L
pretest AGREE NS
N=14
NON-ATT
DISAG
N =45

Lerger change obtained in
direction predicted,

No prediciion umade,

Significance level falls to reach .10,
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TABLE 9
AGREEMENT CHANGES AMCNG PAIRS:
PREDICTED AND UNFREDICTED DIFFERENCES IN MEAN CHANGES
IN AGREEMENT
(Arrowv points to group ylelding greater meesn change,.
See text for explanation of pair categories,)
ATTRAC Q <::| <:
AGREE p about .10 p < .01
N=31
ATTRAC « :Il
DISAG p about .10 p < .02
N =46
Groups of psairs
NON-ATT
categorized by
AGREE
pretest NS
N =14
KEY:
NON-ATT
» Larger change obtained in
predicted direction. DISAG
N =45
Larger change obtalned opposite
to predicted direction.

[::i) No prediction made,

NS

Significance level fails to reach 10,

Probabllity value given by two-talled t-test,
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TABLE 10

ATTRACTION CHANGES AMONG CO-LINEAR PAIRS:

PREDICTED AND UNPREDICTED DIFFERENCES IN MEAN CHANGES
IN ATTRACTION
(Arrow points to group yielding greater mean change.)
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¢S

4

U

ATTRAC
AGREE N3 NS NS
N=29
oS
N | !
DISAG NS p < .02
N =29
f
Groups of pairs
NCN-ATT
categorized by
AGREE NS
pretest
N=12

O ¥ F

N3 Significance level falls to reach .10,

No prediction made,

Larger change obtained in
predicted direction,

P Probability value given by two-talled

NON-ATT
DISAG
N=27

t-test,
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TABLE 1l
AGREEMENT CEANGES AMONG CO-LINEAR PAIRS:

Philip ]. Runkel (1956)

PREDICTED AND UNPREDICTED DIFFERENCES IN MEAN CHANGES

IN AGREEMENT

(Arrov points to group ylelding greater mean change . )

e | § | O

AGREE NS NS

N=29

(=

p about .08

| I

ATTRACT «

(=

DISAG p about 07 P <€ .05
N=29
Groups of peirs
P F NON-ATT <£17
categorized by
AGREE NS
pretest
N=12
KEY
_ NON-ATT
Larger change obtained in
direction gredicted, DISAG
N =27

No prediction made,

R 2

N3 Significance level falls to reach ,10,

Probability value given by two-talled t-test.
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TABLE 12

ATTRACTION CHANGES AMONG NON-CO-LINEAR FAIRS:
DIFFERENCES IN MEAN CHANGES IN ATTRACTION
(Arrow points to group yielding greaster mean change.)

ATTRAC <‘,: @
AGREE NS p < .02
N=2
Groups of
palirs ATTRAC ‘
categorized by DISAG NS NS
pretest N =17
NON-ATT
REE
AGRE p about .09
N=2
Larger chsznge 1n same
direction as that
predicted for co-linear peirs
NON-ATT
Larger change opposite that predicted
for co-linear pairs. DISAG
N =18
Ne prediction masde for co-linear
psirs, but larger change in same

direction as that obtsined for co-linear pairs,

Larger change in direction opposite to that obtained
for co-linear psirs.

NS Significance level falls to reasch ,10,

P Probability value glven by two-talled t-test,
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TABLE 13
AGREEMENT CEANGES AMONG NCN-CO- LINEAR PAIRS
DIFFERENCES IN MEAN CHANGES IN AGREEMENT
(Arrow polnts to group yielding greater mean change,)
ATTRAC ‘ <;3 <:
AGKEE NS NS NS
N=2
ATTRAC @
DISAG N3 NS
N =17
Groups of palrs
NCN-ATT
categorized by
AGREE NS
pretest
N=2
|
KEY
NON-ATT
Lerger change 1n same direction as .
that predicted for co-linear pairs, DISAG
N=18

L QY

Laerger change opposite that pre-
dicted for co-linesr palrs,

NS Significance level falls to reach ,L10,

No prediction made, but larger chenge in ssme di-
rection ss that obteined for co-linear peirs,
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TABLE 14

SUMMARY OF PREDICTED MEAN CHANGES SHOWN
IN TABLES 8 THROUGH 13.

(Results are in direction predicted except where noted by

the abbreviation "opp. to pred.")

Variable and p-values
Groups
Coumpared All Pairs Co;;i?:ar Non-;g;i;near
ATTRACTION:
Non-att agree
Vs .196 .190 .352
Attrac disag
ATTRACTION:
Non-att agree
vs .650 664 .580
Attrac sgree opp. to pred.
AGREEMENT :
Attrac disag
Vs .104 .078 450
Non-att sgree opp. to pred,
AGREEMENT :
Attrac disag
Vs . 750 .728 660
Attrac agree opp. to pred,.

»* * * %
COMBINED TEST NS p < .05 NS

97

»*
Coubined tests require the one-tailed hypothesis. All other
p-values 1n the table are for two tails,

**P greater than ,(10.
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TABLE 15

SUMMARY OF NON-PREDICTED MEAN CHANGES
SHOWN IN TABLES 8 THROUGH 13
(Results for non-co-linear pairs are in the same direction
as those for co-linear palrs except where noted by the
abbreviation "opy. to co.")

Variable and Groups Compared, p-values
Showing Direction Taken by Co-1linear Non-co-1linear
Co-linear Pairs Peirs Palrs

ATTRACTION:

Attrac agree NS#* NS*
greater than attrac disag

Non-att disag N3#* p .02
greater than attrac agree opp. to co.

Non-att dilsag p £ .02 NS+
greater than asttrac disag opp. to co,

Non-att disag NS#* p (.09
greater than non-att agree opp. to co.
AGREEMENT :

Attrac agree NS* NS*
greater than non-att agree

Attrasc agree p £ .08 NS#*
greater than non-att disag

Attraec disag p (.05 NS#»
greater than non-att disag opp. to co,

Non-att disag NS * Ng*
greater than non-att agree

*p greater than

.10, All p-values are for two talls,
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provides good support for Hypothesis 5, and also argues that
the theoretical basis for Hypothesls 4 need not be jetti-
soned, even though the results support it only weaskly and
indirectly.

The difference in the effects of communication seen
when the results for co-linear pairs are contrasted with the
results for non-co-linear palrs 1s as evident among the non-
predicted results as among the predicted, The non-predicted
comparisons of mean change are summsrized in Table 15,
(Table 15 shows no test for combined probability because the
direction of change was not predicted.) Looking over the
twelve comparisons of change listed 1in Tables 14 and 15, it
will be noticed that in no case does & significant differ-
ence 1n change occur in the ssme direction for both co-linear
and non-coc-linear pairs,

A note needs to be inserted here sbout the presen-
tation of p-veslues, Where a probabllity can be computed
without specifylng the direction of the outcome, I have pre-
sented the figure for two tails, Some significance tests,
like the F-test or Flsher's test for combined probabilities,
require the specification of direction, and probsbility
figures computed from these tests must of course be given
for the one tail,

It 1s my cherished belief that s reader of technical
literature does so for the profit he can make of it for his

own work, If this is so, the reader will approach a report
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with any motivation from a desperate hope for any glimmer
of inspiration to a hypercritical desire to illustrste an
elaborated theory of his own, The author who reports work
of a novel sort should not, therefore, demand that the
reader accept the suthor's dictum of a proper signlificance
level. The acceptabllity of a significance level must de-
pend on the purposes of the person who will use the results
reported, For my own purposes, I am inclined to use as
guides for future research any of these results which yield
e one-tailed significance level of ,05, For the convenl-
ence of the reader, I report the p-value for any two-tailled
test which reaches ,10, and the exact p-values for all tests

used in a computation of combined probability.

Results for Hypotheses 6 and 7

While Hypotheses 4 and 5 dealt with the effects of
communication on mean changes of attraction and agreement in
various categories of co-linear and non-co-linear pairs,
Hypotheses 6 and 7 deal with the compsrative dispersion to
be found in the categories of pairs after communication,

Hypothesls 6 states that in regard to the varlability
of changes in A-B-X relations from Time 1 to Time 2,

(&) the variasnce of changes 1in attraction

wvill be grester smong pairs in each of the Time 1

categories mixed agreeing, mixed dissgreeing,
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non-attracted sgreeing, and non-attracted disagree-

ing than in either of the Tlime 1 categorles attract-

ed agreeing or attracted disagreeing,

(b) the variance in chenges in agreement
will be grester asmong palrs in elther of the Time 1

cetegorles sttracted dlsagreeing or non-attracted

disagreeing than in elther of the Time 1 categories

attracted agreeing or non-attracted agreeing.

Hypothesis 7 states that in regard to the variability
of changes in A-B-X relations from Time 1 to Time 2, the
comparisons described in Hypothesis 6 will be more pro-
nounced among co-linear pairs then among non-co-1llnear pairs,

The results of testing Hypotheses 6 and 7 are pre-
sented in Tables 16 through 21, Only results in regard to
which predictions were made are presented in these tables,.
Here the arrow points to the group in which the larger mean
squere was obtsined, Iet us look first at the tables
showlng the comparative variances of changes in the at-
traction variable: Tables 16, 18, and 20, Here the same
pattern 1s evident that was seen in the results for Hypo-
theses 4 and 5. The analysis of all palirs (Table 16) fails
to support Hypothesis 6(a)., The analysis of co-linear pairs
shown in Table 18, however, ylelds a general pattern which
supports the hypothesis, Filsher's combined test gives a p-
value less than ,01, Table 20, in turn, shows that non-co-

linear pairs yield not a single comparison in support of the
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TABLE 16

Philip ]. Runkel (1956)

VARIANCE OF ATTRACTION CHANGES AMONG PAIRS

(Arrow points to group with larger mean squsare,

Solid

arrow lndlcates predicted direction, open arrow contrary
to prediction, Flgures are p-values given by the F-test.)

MIXED MIXED NON-ATT NON-ATT
AGREE DISAG AGREE DISAG
N=25 N=53 N=14 N =145
ATTRAC AGREE ' <:I <1: '
N=31 No* NS# NS* N3 *
ATTRAC DISAG ' <:l <: '
N =45 N3* NS#* NS* p < .05H
*o greater than ,10,
TABLE 17

VARIANCE OF AGREEMENT CHANGES AMONG PAIRS
(Arrow polnts to group with larger mean
square, Solid arrow indicates predicted
direction, open arrow contrary to pre-

diction,

Figures are p-values
given by F-test,)

ATTRAC NON-ATT
DISAG DISAG
N =146 N =45
ATTRAC AGREE <$:] <::]
N=31
N3* b about .10
NON-ATT ACREE <<;:] <}:]
N=l P < .05 p < .01

*p greeter than .10,
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TABLE 18

VARIANCE OF ATTRACTION CHANGES AMONG CO-LINEAR PAIRS
(Arrow points to group with larger meean square,
arrow indicates predicted directlon, open arrow contrary

to prediction. Flgures are p-values given by the F-test.)

Solid

103

MIXED MIXED NON-ATT NON-ATT
AGREE DISAG AGREE DISAG
N=21 N=32 N=12 N=27
ATTRAC AGREE ' ' <::l '
N=29 _
. <450 107 .33 017
amse o] P 1 {3 1
N=2
? 066 096 147 .001
risher's combined test ylelds p < .01,

TABLE 19

VARIANCE OF AGREEMENT CHANGES AMONG

CO-LINEAR PAIRS

(Arrow points to group with lerger mean

square, Solid arrow indicates predicted

direction, open arrow contrary tc pre-
diction, Figures are p-values

given by F-test,)

ATTRAC NON-ATT
DISAG DISAG
N=29 N=27
ATTRAC AGREE <i?:] <$::]
N=29
NS * N*
NON-ATT AGREE <:;:]
N=12 p sbout ,05 p < .05
*p grester than .10,
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TABLE 20

VARIANCE OF ATTRACTION CHANGES AMONG NCN-CO-LINEAR fFAIRS
(Arrow points to group with larger mesn square, Solid
arrow indicates predicted direction, open zrrow contrary
to prediction, Figures ere p-values given by the F-test.)

MIXED MIXED NON-ATT NON-ATT
AGREE DISAG AGREE DISAG
N =4 N =21 =2 N =18
ATTRAC AGREE <:l <:___I <: <):l
N=2
N3* NS * N3* p about .08
e vee] 2 | <3 | T | &S
N=17 NS * NS* NS# NS*

*p greater than .10,

TABLE 21

VARIANCE OF AGREEMENT CHANGES AMONG
NON-CO-LINEAR FAIRS
(Arrow points to group with larger mean
square, Solid srrow indlcates predicted
direction, open arrow contrary to pre-
diction, Figures are p-values
given by F-test.)

ATTRAC NON-ATT

DISAG DISAG

N=17 N=18§8
ATTRAC AGREE . l
N=2 NS* %
NON-ATT AGREE t '
N=2 p about .07 NS*

*p greater than 10,
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hypothesis, As before, the co-linearity index distinguishes
pairs showing stronger and weaker effects of communication,
and the stronger effects are generally in the expected di-
rection,

An inspection of Tables 17, 19, and 21, dealing with
the agreement variable, turns up a surprise, 1In these
tables the pattern to which we have become accustomed 1is re-
versed., The direction of greater variance between cate-
gories of co-linear pairs turns out opposite from that pre-
dicted, with two out of four p-values reaching .05 or less,
Furthermore, one of the comparisons of non-co-linear pairs
reaches a p-value of ,07 in the direction expected for co-
linear palrs! The best that can be said for this unexpected
result is that co-linearity again seems to make a difference,
Unfortunately, the difference 1is made in the direction con-
trary to prediction,

This contrary result, involving Hypotheses 6(b) and
7, occasioned re-computation of the tests and much search-
ing through the theory in search of clues to errors in
reasoning. These efforts were frultless, The theory makes
no distinction between attraction and agreement in regard to
the expected effects of the co-linearity conditions., I can
only conclude that further empirical work, under conditions
different from those of the present experiment, offers the
most economical solution to the problem, This matter will

be discussed further in Chapter V,
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Results for Hypothesis 8

The dependent variables with which Hypothesis 8
deals are variance of attraction change and of agreement
change. The independent variable is co-linearity. The
greater varlance among co-linear pairs than among non-co-
linear is predicted to hold over all pretest categories of
pairs., In the sense that the same effect 1is predicted for
all categories previously considered, and in the sense that
a minimum number of parameters 1is required to specify the
dependent variable, Hypothesis 8 1is the most general of the
hypotheses tested, High generality is not a quality which
must characterlze every theoretlical statement, but any
theory must contaln some general statements. It is there-
fore satisfying when an empirical study will permit an as-
sertion to be tested which is more general than the majority
of the hypotheses, end orthogonal to them,

Hypothesis 8 stated that within each Time 1 cate-

gory, the variance of changes in both attraction and agree-

ment will be greater among co-linear palrs than among non-

co-linear pairs,

The results for this hypothesis are shown in Table
22, Taklng each pretest category separately, we observe
thaet two out of the twelve individual tests yielded the
greater mean square among the non-co-linear pairs, which is

opposite to the prediction, Looking at the p-values,
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however, we find the lowest p-values in the predicted di-
rection., Most important, we find no evlidence that Hypo-
thesis 8 1is epplicable only to certzin of the pretest cate-
gories, 1In fact, evidence for the general trend in the pre-
dicted direction is given by Fisher's comblned test, which
turns out a significance level beyond .05 for each of the
variables of attraction and sgreement, and a significance
level beyond 005 for both variables taken together,

VWith the results just given for Hypothesis 8, we
come to the end of the list. Chapter II described the evo-
lution of the eight hypotheses, and Chapters III and IV set
out tne results of thelr tests, A brlef review of these re-
sults and a few comments on their implications will make up

Chapter V,
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TABLE 22

SIGNIFICANCE LEVELS OF THE VARIANCE RATIOS OF CO-LINEAR
PAIRS TO NON-CO-LINEAR PAIRS WITHIN EACH PRETEST CATEGORY

F-tests of varlance ratios
Attraction Agreement
Pretest Change Index Change Index
Category Grester Greater
Mean P Mean P
Square Square
Attrac - "
agree Non-co 1ol Co-1in .130
Attrac - -
Diseg Non-co 245 Co-1lin 227
Mixed Co-1in .058 Co-1in 241
Agree
Mixed Co-1lin .191 Co-1in 281
Disag
Non-att - _
Agree Co-1lin 450 Co-1lin .030
Non-att _ v _
Disag Co-1lin .006 Co-1lin .009
Combined - _
Tests® Co-1lin < .05 Co-1lin < .005
Grand
Combined Co-1lin p < .005
Tegt*

#*Fisher's method (9).
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CHAPTER V
SUMMARY AND CONCLUSION3

In Chapter I, the thesis was put forward that similsr-
1ty of structure between two cognltive flelds increases the
efficacy of communication between them, In order to deumon-
strate this thesis, it was first necesssry to elaborate a
theory which would point to pertinent data end state the re-
lations to be expected among them, and then 1t was necessary
to collect the appropriate data and test them for the ex-

pected relstions,

Theory

Coummunication or interaction between two persons was
concelved as belng mediated by the cognitive structure, or
space of potential responses, associated with each individual,
Cognitive structure, or the response space, was considered
to be characterized by conditions of equilibrium and by con-
ditions of strain, The conditions of equilibrium and strain
wvere defined by utilizing the specifications in Newcomb's
(21) theory of communicative acts, The structure of the re-
sponse space was laid out in terms of concepts taken in large
part from the monograph of Coombs and Kso (6).

The theory implied that response spaces could be
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described in terms of the attributes which mediate the re-
sponses; that 1s, the attributes in respect to which the
individual makes his responses, Further, the theory as-
serted that an individual may combine the attributes medi-
ating his responses into one composite attribute, This
composite attribute 1s compounded in different ways by
different individuals, and such a composite attribute under-
lying responses permits some responses and precludes others,
The theory therefore pointed to methods of examining ob-
served responses to discover whether or not a composite at-
tribute could be inferred to underlie the responses, and if
so, whether or not the composite attributes being used by
twvo communlicating individuals might be permitting or pre-
cluding the sesme responses,

If it were concluded that the composite attributes
(or composition functions, to speak more technically) of two
individuals permitted the same responses, then the responses
of the two individuals were called "co-linear"., Co-linear-
ity was taken as the index of similarity between cognitive
flelds. Computation of this index rests on the unfolding
technique of Coombs,

Settlng forth the terms of the theory and defining
the co-linearity concept enabled us, in Chapter II, to put
the genersl hypothesis into wore precise terms; namely, that
where changes 1in orientations occur as a result of communi-

cation, the changes will be more pronocunced for co-linear
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communicating palrs and less pronounced for non-co-linear

pairs.
Tests

The ability of the co-linearity index to distinguish
between strong effects and weak effects of communication was
tested in a number of situations, as follows,

(1) Interpreting the classroom situation as one in
which a strain toward agreement with the tesacher exlsts in
regard to "correct" answvers, the co-linearity index was pre-
dicted to distinguish a group scoring higher on quizzes from
& group scoring lower, This situation was treated under
Hypotheses 1 and 2.

(2) Using data from discussion groups conducted in
& residence for men, certezin categories of peirs of persons
vere established s=sccording to the orientations of the
persons toward each other and toward statements about sexusl
conduct., Defining these categories of peirs in terms of the
varliables of attrection and agreement, comparisons were mede
between certain cstegories in regard to the zmount and di-
rection of change in the two‘variables which followed com-
munication, The co-linesrity index was predicted to sepe-
rate pairs in which the expected differences in change of
sttraction and agreement were stronger from pairs in which
the expected differences were weaker, Hypotheses 4 and 5

dealt with this application of the theory.
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(3) In the same men's residence, and using the same
categories of pairs, changes in attraction end agreement
vere expected to be more extreme in some categories than in
others, That 1s, the varlance of changes was compared be-
tween categories, It was predicted that the varlance ratios
would be larger in the expected direction among co-linear
palrs than among non-co-1linear pairs, These predictions
vere stated in Hypotheses 6 and 7.

(4) The dsta from the men's residence were also
used to test the hypothesls that the extreumity of chsange in
sattraction and =sgreement would in general be greater among
co-linear than smong non-co-linear pairs. This was Hypo-
thesis 8,

(5) The date from the classroom experiment were
used to test certein deductions asbout the intra-personal re-
lations among composite attributes., These deductions were

glven by Hypothesis 3,

Results

The weight of the evidence from the flve applications
of' the co-linearity concept listed above is strongly in favor
of the assertion that a given communication situation brings
ebout greater changes between co-linear psasirs of persons than
between non-co-linear pailrs., Since the co-linearity index
1s only one of a number of possible ways of comparing cogni-

tive structure, it is to be hoped that further research with



Chapter IV: Summary and Conclusions 113

indices which reflect the cognitive field 1in more detail
will further elucidate the conditions for effective com-
munication,

In regard to predictions based on A-B.X system
structure (Hypotheses 4 snd 6) and tested with data from the
men's residence, none of the comparative changes expected
were found 1In the data until the communicating palrs were
sorted by co-llnearity. When this was done, the predicted
trends eppeared weakly in most instances; that is, in the
data examined in connection with Hypotheses 4(a), 4(b), and
6(a). Although these results were weak, they were sufficient
to yield a significance level for combined probabllities be-
yond .05, In the case of Hypothesis 6(b), which dealt with
comparative varlance in agreement change, the trend was op-
posite to that predicted. A scrutiny of the computations
and the theoretical statements failed to yleld an explanation
for this contrary result,

A possible clue to the anomalous result of Hypothesis
6(b) may lie in the variable and in the setting involved in
the test, Specifically, the test of Hypothesis 6(a), in-
volving the attraction variable in the men's residence set-
ting, gave results as expected, but the test using the agree-
ment varizble did not, Agein, the tests of Hypotheses 1 and
2 involving agreement on quiz answers in the classroom set-
ting gave results =ss expected, whereas the triel of sanother

agreement variable in the men's residence setting failed, 1In
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short, two comparisons seem apposite: (a) the observation
that a prediction sbout agreement in the classroom setting
was supported while a prediction about sgreement in the men's
residence setting wss not, and (b) the observation that a
prediction about attraction in the men's residence setting
was supported while a prediction about agreement ln the same
setting was not,

A closer examination oi' these cowmparisons suggests
certain changes in data collection which in future research
may yield better information about the variables which in
this research appear to be related In a manner contrary to
prediction., A closer look at the agreement varisble in the

men's resldence setting will not give us an explanstion of

the contrary outcome, but it may suggest =n associstion of
conditions within which an explanation mey profitably be
sought ,

let us, then, contrast the agreement messure used in
the classroom with that used in the men's residence., Cne
may speculate that agreement with the teacher in the class-
room situation would be a matter of foremost concern to the
subjects in the vast majJority of class sessions, while the
Froblem of sexual conduct would be expected to play & much
lesser role in the total response space zssoclated with

living in the men's residence, This 1is not to say that the

topic of sexual conduct was not importsnt to the membsrs of



Chapter IV: Summary and Conclusions 115

of the residence, Observation within the residence 1indicates,
in fact, that the men probably devoted more time and emotion
to this topic than to any other introduced by the experi-
menters., The point 1s that there still were no doubt many
other matters pertinent to living in the residence which

vere of importance to strein and stablility in interpersonal
relations, The speculation is that, lmportant as the toplc
of sexual conduct mey have been in the men's residence, 1t
nevertheless sampled the total response space less adequsately
than did the quizzes in the classroom situation, In this
sense, the sgreement variable in the men's residence situ-
ation was "weaker" than that in the classroom situation, If
this speculation is Justifiable, it suggests selecting stimu-
11 of a higher dimensionality when measuring agreement in
future research,

We have aglso to contrast the attraction variable in
the wen's residence with the gsgreement variable, 1In this
case it seems reasonable that orientations toward the other
individusls in the residence would characterize almost all
response situations associated with living in the residencs,
while sexual conduct was no doubt only one of the many
matters pertinent to opinions about other persons, The ob-
tained outcome according to prediction in the test of at-
trection may have rested upon a much better sampling of the
response space than the contrary outcome of the test in-

volving agreement.
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Because of the foregoing comparisons, it seems
possible that a mgQre extensive sampling of attitude obJects,
thereby obtaining a "stronger" agreement varlable, might
reduce the confusion in which the outcome of Hypothesis 6(b)
has left us,

In summerizing the results of the investigation,
then, the following statements seem ressonable:

(1) The ability of the co-linearity index
to distinguish among strong and week communicative
effects stands out clearly enough to gilve good con-
fidence in its use in future research,

(2) The results of the deductions concern-

| ing objective A-B-X systems, though wesk, encourage
further empirical tests of the modifled version
used here of Newcomb's theory of communicative acts,

(3) In general, the theoretical basis of
the present investigation is strengthened by the
empirical findings,

Finally, there sre two possible misinterpretations
vhich might result from a hasty or partiel reading of the
preceding chapters, and against which I wish to warn, First,
co-linear persons do not necessarily take the same attitude
rosition., Similarity of "position", or choice of the same
stimulus as most preferred, has no necessery relation to co-
linearity. Second, none of the results reported here should

be taken to mean that co-linear persons are more likely to
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agree with each other than non-co-linear pairs. The theory
claims, with weak but encouraging support from most of the
results of this investigstion, that increase or decrease 1in
agreement is related to the structure of the A-B-X system
and the implicetions of the communicative acts which impinge
upon it, The effect of the co-linear condition, on the
other hand, 1s to amplify whatever changes are brought about

by these communlcative acts,

Implications

One of the hopes of the scientist is to discover re-
lationships which hold over as many situations as possible,
One of the most obvious features of Newcomb's theory of couw-
municative acts is that its statements deal with structural
relations among orientations which do not depend on the
"content" of the particular orientetion. It is likewise true
of Coombs® theory of data that 1its concepts are independent
of the "content" of observation, It was with the generality
of these twé theories in mind that I allied myself with theilr
viewpoints in approaching the problems of communication in
small groups, The concept of co-linearity is, I feel, com-
mensurate in its genersality with the theories in which it
has 1ts roots,

In the present research, the co-linearity index was

constructed in two versions, The index was applied in two
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experimental situstions, and its ability to discriminate
communicative effects was measured against an attraction
variasble and two agreement variables. Its abllity to dis-
criminste groups showing high and low degrees of change in
these variables was further checked against the parameters
of mean change and of variance. In all of these instances,
the ability of co-linearity to "make a difference" was
demonstreted, even to the case in which the direction of the
difference was contrery to prediction,

This 1s not to say that I consider the co-linearity
index itself to be of wide applicabllity. Its use in em-
pirical work is obviously limited by the willingness of the
subject to yleld a simple order, by the number of stimuli
wvith which the experimenter wishes to work (the labor of data
collection and analysis mounts exponentially with the number
of stimuli), by the number of persons which the experimenter
wishes to consilder at a time (it 1is applicable only to pairs),
and by a number of other complexities, many of which were en-
countered in this research, Although co-linearity was demon-
strated in this investigation to have the same effects in a
number of gituations, without the necessity of specifying
the content of the communication in the theoretical deri-
vation of the predictions, nevertheless the index itself, and
the co-linearity concept also, are limited in their useful-
ness .,

Rather, I hope that the theoreticsl basis from which
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the co-linearity concept was derived will yield further in-
dices and hypotheses which are also as free of the necessity
to consider content, In sum, the chief implication for me

in this research 1s that the first empirical tests of the
theory, limited though they msy be, gave encouraging re-
sults, A re-examination of the theoretical structure and the
design of new hypotheses will, I hope, yleld more firm and
more widely applicable results in the next experimental

trials,
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APPENDIX I
THEORETICAL BASIS
Symbols in Iypescript
{1} a set
I such that, as in A = { a I a has certain properties } ,
to be read: A is the set of all a such that a has certain

properties,

such that. This symbol ias written a little below the line., It
is used, for example, to specify restrictions on properties.

¢ is a member of

not-( is not a member of

= is identical with

4 is not identical with

< is a subset of

¢ the empty set; i.e., the set in wvhich the number of elements
is zero.

n intersection

U union

uwi) implies
€=> implies and is implied by

g epsilon

N omega
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Uhdefined Terms

The following sets are talken as undefined.
S is the set of stimuli, where

s = {lJl J e J-)Jica.ﬁnitesetofinteger-}.

R is the setv of responses, where

R = {r l g(-G')Gisa.ﬁnitonetofmtegers}.
4

U is the set of individuals, where

U = {ni ' 1(—1-)Iisafin1te set of integers } .

D is the set of attributes, where
D = {d ]| &1s one of a finite set of integers } .
H is the get of moments or trials, where

H= {h | h is one of a finite set of integers } .
The sets S, U, D, and H are taken from Coombs and Kao (6).

Axiom 1, adapted from Coombs and ka0,
Thers exist distinct sets Id where 4 ranges from 1 to s, and

vhere a simple order is defined on the elsments of each set Kd.

Definition 1, adapted from Coombs and Kao.--

K= {x | x-(xl,x, .,.,xd, °..,xz)} vhcroxd(-l .

2 .|
That is, K 1s the set of all vectors x such that the components
of the vector x are drawn respectively from the simple orders Kl' Ka,

..¢,x9 000 K.
a ' g
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Axiom 2, adapted from Coombs and Kao.--

L
There exists a mapping { (h,i,J) } --=-> D.
That is, to each triple (h,i,J) there is associated a subsst

D' of D.

Definition 2, adapted from Axiom 2 of Coombs and Kao.--

(a) D' will be called the set of relevant attributes, and may

be written D' = {d ,d, ..., d } where z' < s, and x has the
1 2 gl =
meaning indicated by its use in Dfn. 1.

(v) x(p*) = (xd'xd' ---.Id )
1 2 gt
(¢) The set of all x(D') may be denoted

E(DV) = {(xd,xd, ....xd YY) .

1 2 A

(d) The triple (k,i,J) will also be called the event (h,1,J).

Axiom 3, adapted from Coombs and Kao.~-

(a) There exists a function S -—S-) K. That s, to each
‘J ¢ S there corresponds a veectoer x = q(.d) in K., In other words, each
IJ ¢ S has exactly one image vector x = q(s.’) in K. This unique image
will be denoted by qJ.

(v) 'There exists a function U --f-) K. That is, to each

u1 ¢ U there correspands a vector x = c(ni) in K. In other words, each

ui ¢ U has exactly one image vector x = c(ul) in K. This wique image

will be dencted by 01'

Definition 3, adapted from Coombs and Kao.—

(a) %U = qJ(D!(h.i.J)) is the projection of the vector qJ on
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the attributes determined by D!. The components of qhi' comprise a
J
subset of the components of qJ.
(b) ¢ = ci(D’(h,i,J)) is the projection of the vector e, on

hiJ

the attributes determined by D¢!. The companents of chij comprise a

subset of the components of ci.
uiom -)io".
(a) Associated with every vector cm.1 is a neighborhood which

will be distinguished and called the epsilon neighborhood. The term

“epsilon neighborhood" (abbreviated "E-nbd") is not meant to carry any
meaning it may have in other mathematical contexts.

(b) There exists at least one composition function which

designates every vector x(D') either as being a member of the epsilon

neighborhood of chiJ' or as not being a member,

Definition 4,
The set of vectors in K(D') which are members of the E-nbd of

will be denoted by E(chi ).

°n1j J

Axi” 2."“

Por every triple (h,i,J) and any other triple (h,i,j') there

exists a mapping

{ @49} —3 {2ELDOND(,,5) ) . Mt ts, for
each pair of triples (h,i,J) and (h,i,J') having b and 1 constant,
there corresponds to (h,1,j) a subset of the relevant attiributes
D'(h,1,J); namely, the subset LJ.(h,i,j) = D'(h;i.J)r\IN(h.i.J').

This intersection can of course be empty.
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Definition 5.--

With each vector qhiJ ¢ X(D') there is associated a vector

L = L (h,4 . That is, L i vector whose
J,(qhu) qd( .1'( ) ' J,(qhu) 8 a vec
components are a subset of the components of the vector qhij' The

attridutes indexing the components of LJ'(qhij) are the attributes of

the intersection D'(h,1,J)fVD!(n,1,3").

uiom 6-""’

(a) Associated with every vector LJ'(qhij) is a neighborhood

which will be distinguished and called the epsilon neighborhood.

(b) Thers exists at least one composition function which

designates every non-~trivial vector LJ(qhij') either as being a

member of the £-ndd of L or as not being a member,
J,(qhij) ng

Definition 6.—

The set of vectors in K(D') which are members of the E-ndbd of

LJ'(qhij) will be denoted by e(qhij)°

Definition 7.--
(a) The pairs of vectors (chij' qhij) will be labelled pnijo
(b) The pair of vectors (LJ'(qh“)i LJ(qhij')) will be

labelled LJ'(P ).

hij

d L will b lled tities,

(c) Phij an J'(phij) e called quan os
Axiom 19—-

(a) There exists at least ane composition function imposing

a8 linear order > on any tvo Quantities P and p , provided

i hij?
p'(h, 1, 0D (h,8,50) ¥ §.
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(b) There exists at least one composition function imposing

a linear order > on any two quantities LJ.(p ) and (p.,.)

hiJ LJ" hiyg
provided D'(h,1,J) VD' (n,1,J) VD' (n,8,5'') 4 ¢ .

Axiom §_-

+ -
let R be partitioned into R and R and again into RI, RII' RIII'

and RIY such that no intersection of the two partitionings is empty.
Then consider the conditions on the vectors in each of (a) through (h)
below, There exists a function for which the domain is the set of these
conditions and where the set of relevant attributes underlying the
vectors being considered is not empty; and the range consistas of the
intersections of the partitions of R just mentioned. The rules for
these mappings are as follows:
(a) The image in R of phij' > phij
(b) The image in R of pbij >

+
is r ¢ RMN&_.
& I
s r RNz,
phij' g(- I
c The i e in R of the t c d uch that
(e) mag o vectors hi.j&n qhua

+
qh“ ¢ e(chiJ) is T ¢ 20 nn.

(d) The image in R of the vectors ¢

nig and qhij such that

Ly not—}é(chi ) is T ¢ R ﬂnn,

J
(e) The image in R of the vectors L '(qhij) and LJ(%ij')
such that LJ(th') ¢ e(qm) is T ¢ R nRHI,
() The image in R of the vectors Ly(qhu) and LJ(qu‘)

such that Lj(qnw) not-f e(qm) is r ¢« R N=r

I
ig) The image in R of LJ“(phi.j) > LJ'(phij) is
T ¢ R ﬂnn.
(h) The image in R of LJ'(phij) > LJ"(phij) is

125
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T ¢r N R o

Definition §.--

(a) The condition that at least one of the conditions (a)
through (h) of Axiom & is non-trivial will be designated by rg ¢ R.
A trivial condition is one in which the set of relevant attributes
underlying the pertinent vectors is empty.

) 4-&29 ¢R
r .
g By g I
df
, see) @mfw) rg(-R such that at least one of the

] r s, 8
(v) hi( ;
r (s
hi( J
vectors required by the applicable condition of Axiom & bears the
subscript triple hij. Thus, rhi(sj' ...) designates any rg ¢R

involving a vector mapped from lJ.

dfn
R R R
) demmmad rg e IU IIIU RIV

rhi('J' 'J“

It will often be useful to use the superscripts "+" and =" to
indicate the stimulus in respect to which the category “positive® or
+
"negative® is being defined, as for example rhi('J° 'Je) @RI will

+
indicate r8 ¢r 0N RI , Positive in respect to sJo

Psychological postulate 1.--

Coordinations of rg & R to observation are to be made as
described below,
(a) Quadrant I:

+ +
x-s [4 RI - rhi('j' lJa) ¢ RI &==) g response such as the

experimenter observes when:
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the aubject prefers .J 1o 'J';

the subject approaches sJ and avoids IJ':

etc.

Exchan d j* for implications of r (s , - R_.
ge J and j' for implications hi(sJ .jﬂ) ¢ L

(b) Quadrant II:

+ +
z'G ¢ RII = rhi(..j) e RII &===¥ g response such as the

experimenter observes whewn:

J.

as the

the subject accepts IJS
the subject eats sJS
the subject passes nJ:

atc,

rhi(.;) e RII &===Pp the subject rejects, spits out, fails

etc.

(¢) Quadrant III:

+ +
R = s, - R a response such
rg ¢ _— rm( ; .JS) ( 111 St P

experimenter odbserves whean:

the subject indicates that lJ is associated with 'Je;

the subject indicates that .J' labels 'J;

the subjsct says, '.J him belong aJs’;

the subject says that IJ includes IJ';

the subject says that IJ is characterized by 'J';

stc,

. .JO) ¢ RII &===) {he subject indicates non-

Tl I

hi

association, exclusion, etc.
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(4) Quadrant IV:
+ +
T ¢ B" = rhi('J' " IJ“) ¢ RIV &===) g response
such as the experimenter observes when:

the subject says that .J° is closer to 'J in some respect

than is ‘J!':

the subject indicates that IJ and 'J' are more similar in
some respect than are IJ and aJ.s:

etc.

Exchangs J' and J'! for implications of rhi('J' l.’e

. IJ“) G-RIva

Definition 9.--
An orientation toward 'J on the part of person “1 at moment h,
= } o P o0 R °
ﬂ)11 3 { hi(' ; ) ¢R}
That is, an orientation toward ’J consists of the gset of all
potential responses whose definitions include a vector corresponding

tos .

J
Definition 10.--
A esymbolic orientation toward 'j ou the part of person u1 at
moment h,
mnhij = rhi(',j" ees) "RIIIU RIV \ thi(‘.f 'J') (-RIH} .
That is, a symbolic orientation toward '.1 consists of the get of
all R and B__ potential responses to all s such that the R

111 Iv J? 111
response to lJ and IJ' is non-trivial.
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Definition 11,--

Co-orientation toward .J and 'Ja on the part of person ui at

moment h,
{r (s, s

=
‘th(J.J') ni § g’
That is, the co-orientation toward IJ and ﬁJ9 consists of the

e.) & RIUnmU B}

sst of all responses such that both qh and qh enter into the
i) 13

response definition.

Psychological postulate 2.--

There axists a transitive time-relation T on H such that

dfn
hTht* &===Pp ht {s later than h,

Axiom 2.-

Given h T h', then r DB, el rUr_ Uz
o hz(’g I ) € IU )3 Quili 1 ;
===p» D'(n,1,5)0¥D'(n,1,5') € D'(n',1,3) for every h'.

That is, &f a response is defined for a pair of stimull at
moment h, then the relevant attributes mediating ths response are a

gubgset of the relevant attridbutes mediating the response to either of

the stimull at any subsequent event.,

Theorem l.--

Given h P hi'% ht T h'it, hit T hi'', and givea J, J', and J''

, 1L .8 ,..0erUnz R d y ees
distinct, 1 x-M(-.1 . ) ¢ IU mU LN )

kL h'i 'Js’ 'Ju

R R R d . o oo R R R, then f
4 IU IIIU w rh"i('J 'J“ ) & IU IIIU v en for

some h''! there exist non-trivial vectors LJ(%"'in) and LJ'(qh'“U“)

assoclated with the events (n''' i Jj) and (h¥%?,4,4%).
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Definition 12,.--

(a) Standpoint vectors such as those treated in Theorem 1,
vhich contribute to the definition of responses by means of mappings
from earlier responses, will be called implicit standpoints.

(b) In order to facilitate discussion of responses, a "dummy"
symbol will be used where it is necessary to indicate that a response
is defined on an implicit standpoint. Namely, ho('J) will indicate
that a stimulus vector is mapped not from a siimulus which is part of

the present event, but from a previous event or evente.

Definition 13.--

(a) The symbol A will be used to refer to the "self" corres-
ponding to the individual ni.

(b) A self-stimulus, lA= = s;j 3 'S'E‘th:jﬂ 4 ¢ ===d
Eryloge o) "Rnxu By | maaBoleg e 0) €5 n gmll,
¥ ¢, for all §% .

That is, & self-stimulus 'A, is any stimulus 'J such that if a
symbolic orientation toward any stimulus ljg is non-~-empty, then the
symbolic co-orientation toward 'J’ and toward an implicit standpoint
associated with lj is nm-empty.

(¢) The subscript A will be used as a member of the index set

J: that is, A= J for some J ¢ J,

Psychological postulate 3.--

rhi(.A' ve.) R <& == an observation by the experimenter
of any symbol of self-reference, such as:

the subject speaks a word such as I, me, myself,6 his name, etc.;
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the subject is presented with a word such as you, your Honor,

his pame, his title, etc.;
the subject gestures toward himself;
someons gestures toward the subject;

etc.,

Axiom }_(2.-—

To every triple (h,i,j!') there corresponds exactly one stand-
int L , such that . Thi tand; t alter-
po Jﬂ(qhij) s 'J & {'A} .8 point may or

native be written L o
1y J'(qhu,)

Definition 1b.--

(a) The symbol B will be used to refer to the "other"

perceived by psrson ui.
(b) An other-stimulus is any stimulus 'J such that person u,
perceives an orientatiocn of 'J toward himself,

(¢) The subscript B will be used as a member of the index set

J: that is, B= J for some J & J.

Definition 15.--
A perceived orientation of B toward 'J is the set of all RIII
responges to 8 from the standpoint of IB. together with all BIV

responses to 8 and some other stimulus .J' from the standpoint of IB.

A perceived orientation of B toward sJ on the part of person ’n1

at moment h will be written .Q, .
hiB:J



132 Cognitive Facilitation of Communication Effects: An Empirical Study Philip . Runkel (1956)

Definition 16.--
(a) If there exists a set of non-empty orientations such that
the set includes at least one orientation from each of the columns of

Table 23 below, then that set will be called an A-B-I system,

TABLE 23

CONSTITUENT ORIENTATIONS IN A-~B-X SYSTEMS

(1) (2) (3) (4)
ﬂhu nhi.‘B ﬂhiBgJ thga,
mﬂhi,j mnhm "sﬂﬂhiB::) mnhmm
Qhuu nhiA:B
oy ﬂhiAsJ m‘ﬂhiA:B
'n'hiA
mil,,,

(b} The symbol ;_LB_I_M will be used to indicate any set of non-
empty orientations on the part of individual ui at monment h satisfying

(a) above,

uim E-.o“
If, for a particular h and i, a simple order exists on a set

of vectors in E(D!), then the relation "is a member of the 8-abd of"

is an equivalence relation,
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Theorem 2.--

¥ithin this theorem, let ﬁggﬁi) represent any of the following
systems satisfying Definition 16(a), with the condition that only the
intersection of the system with RIIU RIII is being considered, and

where the vectors ci. qA. qB. and qJ are projected into a simple order:

(1) QmUﬂmUn.
@) QN BUQ.

hiA:

hiB:J

JU ‘thB:J
3 0n,,Ua0 Ua

hiA:

hiB:A
In each case abovs, anly thres orientations are specified,

because it can be shown that Column 4 of Table 23 is satisfied if the

first three columns ars satisfied,

(:i represents any of the above unions of oriemn-

tations, where the intersection of each orisntation with RHUR

To repeat, ABX
111
is non-emp$y, and whers the vectors involved are projected into a
simple order.

Some abbreviated notation will be used in this theorem, as
follows. Within this theorem, let A represent the projection into the
gimple order of the vector ¢ or of the self-standpoint, whichever is
defining the responses in L;Bl_(:;z . Iet B represent the projection
into the simple order of the vector corresponding to 'B' And let X
represent the projection of the vector for lJ°

Turther, let the symbol € mean "is a member of the S-unbd of."
Thus, X § B indicates r _(s_, -:) ¢ B.:n . The symbol §# will

hi B
mean "is not a member of the f-nbd of "

133



134

Cognitive Facilitation of Communication Effects: An Empirical Study

With this preamble, Theorem 2 asserts that, given the orienta-

tions in (1), (2), or (3) above, and given a single atiridbute of

response, the following statements are true.

(a) PFor a particular h and
BEA, X684, and X§B.

(b) PFor a particular h and
BEA, XfA and X§¢B.

(¢) PFor a particular h and
Bfa, XEa, and X§B.

(d) Por a particular h and
Bfa, XfA and XEB.

(e) ¥or a particular h and
BfA, X§A and X§B

(f) PFor a particular h and
that B8 A, X EA, and X§B

(g) ¥or a particular h and
that B8A, X P A, and X6B

(h) PFor a particular h and

that B A, X84, and X 8B,

Definitiuﬂ llo’-

i,

there

thsre

" there

there

there

there

thers

there

exiats

exiats

exists

exists

exists

cannot

CalLot

cannot

(a) The field of individual 8, at moment h

‘1' ’2. bece p .n

n
Phi(sl. '29 evoy an) = Julﬂhid

(1)
ABX guch that
———-h1

ABI(I) such that
— hi

(1)
ABX ' such that
-—-hi

(1)
ABX such that
—~—-h1

ABX(l) such that
- hi

exist ABx(l) such
-~ hi

exist ABx(l) such
- hi

(1)
py UcB

exist AEE 4 8

defined on

Philip ]. Runkel (1956)
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(b) We ghall use l‘h1 as a general symbol for a field.

(¢c) The symbolic field of individual u1 at moment h defined

on Sl. ‘2. ¢ *ep 8

n
n
.S-EPhi(’lo '2. cscy sn) = Jul mnhu

Psychological postulate 4.—

1r l‘h1 is partitioned into subsets so that the observation of
an :t'g in one subset precludes the observation of ré in any other subset,
then with each such subset of rg (-E'h1 there is associated a measurae
Pr{rg} of the probability that some member r of the subset will be

€
observed. It is of course required that 0 < Pr{rg} < 1, and

Z Pr{rg} = 1,

=
{rg} hi

Pgychological postulate 5.--

Ifr ¢ {rlc? results in a field ¥ requiring &'
4 € hi hti

attridbutes to mediate the constituent responses, and r ¢ {rg.} Erhi

gi
results in a field l';ei requiring more than z' attributes, then

Pr{ir } 1is greater than Pr{r } .
& &'
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APPENDIX 11
CO-LINEAR RANK CRDERS FOR PIVE STIMULI

Table 24 liste rank orders which will unfold into the rank
order shown at the top of the list. Any two rank orders in thie list
are co-linear unless connected by lines meeting at a dot, By rotating
the letters representing the stimuli, 59 other tables ?fy be construc-
ted, sach headed by a permutation of AB C D E and ending in the re-
verse rank order. If two rank orders cannot both be found in any of
the 60 tables except where counected by a dot, they are non-co-linear.

TABLE 24

CO-LINEAR RANK ORDERS

ABCDE
BACDE

BCADE

C ross A/c‘ or Q-/C/

BCDAER
Créss é/c or =€

BCDEA

CBADE

CBDAER
C togs [)/Jora/e T CBDEA
croey d/é er a/e CPBAX
' CDBEA
coovg &/d or b/r —&¢pEBa
DCBAE
DCBEA
DCEBA
DECBA

EDCBEBA
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APPEBEDIX III
QUESTIONNAIRE ON STUDENT VIEWPOINTS

Please fill out these three items first:

1, Name (please print)

2. Days of week and hour at which section meets (please circle):
Days: MWEF InTh  TulhS

Hours: 8 9 10 1 1 2 3

3, Name of instructor:

On the following pages some statements appear in groups of thres,

You will find the statements repeating themselves in different
combinations as you go from group to group. The reason for this is
that we can, in this way, ask you to compare each of these statements
with the others, without making any ons comparison too complicated.

Although these statements are on different topics, some of them
may be fairly cleose to what you yoursslf might say or believe, With
others you may disagree, more or less strongly.

In other words, one statement in each group of three will seem
more reasonable than the others, according to your own viewpoint, and
one will seem least reasonable of the three,

IF EACH GROUP, MAKE IWO (but only two) MARKS:

M 0f the three statementis, choose the one with which you most
fully agres (or, if you disagree with all three, this would be
the one with which you least disagree). Put an "M" beside this
gstatemaent.

L Then choose the statement with which you least agree (or with

which you most disagree). Put an "L" beside this statement.
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The strongest influence in shaping a person into the kind of
person he becomes, is his mother,

The conditions of living in the U,S.A. tend to narrow the
range of things we are able to decide to do, think about, etc,

People who have a firm moral code are in general better
adjusted than those who haven't,

People who have a firm moral code are in general better
adjusted than those who haven't.

The biggest weakness in present-day psychology ie that it
is too theoretical.

Individuals could be changed in practically any way one might
wish if the environment could be appropriately controlled.

Individuals could be changed in practically any way one might
wish if the environment could be appropriately controlled.

The conditions of living in the U,5.A. tend to narrow the
range of things we are able to decide to do, think about, etec.

People who have a firm moral code are in general better
adjusted than those who haven't,
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The strongest influsnce in shaping a person into the kind of
person he becomes, is his mother,

Individuals could be changed in practically any way one might
wich if the enviromnment could be appropriately controlled.

The conditions of living in the U.S.A. tend to narrow the
range of things we are able to decids to do, think about, etc.

The strongest influence in shaping a person into the kind of
person he becomes, is his mother,

Individuals could be changed in practically any way one might
with if the enviromnment could be appropriately controlled.

People who have a firm moral code are in gensral better
adjusted than those who haven't,

The conditions of living in the U.S.A. tend to narrow the
range of things we are able to decide to do, think about, etc.

People who have a firm moral code are in general bstter
adjusted than those who haven't.

The biggest weakness in present-day psychology is that it
is too theoretical,
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The strongest influence in shaping a person into the kind of
person he bescomes, is his mother,

People who have a firm moral code are in general better
adjusted than those who haven't,

The conditions of living in the U,S.i. tend to narrow the
range of things we are able to decide to do, think about, etc.

Individuals could be changed in practically any way one might
wish if the enviromment could be appropriately controlled.

The biggest weaknese in present-day psychology is that it
is too thecretical.

The strongest influence in shaping a person into the kind of
person he becomes, is his mother,

The biggest wealkness in preseni~day psychology is that it
ig t00 theoretical.

Pecple who have a firm moral code are in general better
adjusted than those who haven't,

The strongest influence in shaping a person into the kind of
person he bascomes, is his mother,



10.

11,

Note:

Appendix III  Questionnaire on Student Viewpoints

The strongest influence in shaping a person into the kind of
person he becomes, is his mother,

The conditions of living in the U,§5,4A. tend to narrow the
range of things we are able to decide to do, think about, etc.

The biggest weakness in present-day psychology is that it
is too theoretical.

Individuals could be changed in practically any way one might
wish if the environment could be appropriately controlled.

The bigzgest weakness in present-day psychology is that it
is too theoretical.

The conditions of living in the U.S.A. tend Lo narrow the
rangs of things we are able to decide to do, tvhink about, etc.

Item 1 was used as a "warm up" item and was not tallied.

141
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APFENDIX IV
THE LINEAR HYPOTHESIS
Given an array of observed pair-scores y1J on all possible

pairs of a group, or on any subset of all possible pairs, let

}1 = the population mean pair-score over all pairs,

bi = the deviation from the mesan due to person 1§,

bJ = the deviation from the mean dus to person J, and

(b)ij = the deviation from /[ + b1 + bJ due to the interaction

of persons i and J.
Then let the observed pair-score be linearly comprised as
follows:

Ty = U +b'»1+bj+ (b)i.j

and for any person i,

Vo, =M rD R+ (), (1)

How, since S i = ZJ = the population of persons, the
sums of deviations from the mean are:

2»p = 2.b = 0, and
11 J

J
) = ) = 2. = 0.
i 1J J ij 1, ij
Then, summing the pair-scores containing person i, we have
from (1):
Jy“ = (B-1) i+ (¥-1) bi + 0 + O

where K is the numdber of persons, and N-1 the number of pairs which

include person i. Or,
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- N [, = /_,(_ +b1

How from our original equation we have

(b)u = Ty c Mooy b,

and substituting the estimates we have
() I
= = m - -
13 yiJ 1J 1 J

and substituting the expressions given earlier for these terms, we have
2 +
Zyu Jzyu Zl"yu

o, = g o+ - - (2)
1 N(§-1) N-1
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for the estimated interaction between persons i and J.

Now the variance of the lnteraction within pairs is

-~ 2 - ~ 1 2
2, @), 2. ®),
pd 1“‘, 1.J
s(b) B cecmocsessce - - o - o o
1j B(N¥-1) N(5-1)
- e

and since the last term is gero,

N(R-1) 2 2
..... = b
. 2. ),
i,J
Now let the pairs be divided into a group containing nl pairs

which are given one treatment, and another containing n2 pairs which

are given another treatment. Then for the first group,

2 N2
as = :E: (v)
11 1,J iJ
2
with (nl—l) degrees of fresdom, since (b)ij is the interaction between
the effects i and j, which are of equal numbers. Similarly for the
second group.

Computation of the difference betWeen mean interaction effects.--

Por the pair (1,J) in a group of N(N-1)/2 pairs, the estimated inter-
action effect on the pair-score is given by equation (2). Now, since
Z(b)“ = O, the mean interaction effect on a subset of the
¥(E-1)/2 pair-scores will be significantly differant from the mean
effect on the remaining pair~scores if and only if the effect on the

firstfmentioned subset is significantly different from zero.
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Therefore, the effect of a treatment on the pair-scores of a
subgroup may be tested for ite effect on the mean intsraction level by
computing the estimated interaction for each scors in the subgroup
(using all pairs of the original group when computing the second term
on the right-hand side of squation (2)), and testing by the t-test
whether the mean interaction is different from zero for that subgroup.

Computation of variances among interaction effects.—~ In com-

paring the variances in two groups of interaction scores containing

n1 and n2 pairs respeciively,

vhere the null hypothesis is that the variance of group 1 is not
larger than that of group 2.

In the present iuvestigation (Chapter IV), all possible pairs
did not enter into the computation of the F-ratio, and therefore (nl-l)
degrees of freedom were used, rather than (nl—l)a, and similarly for

group 2. This is the more conservative test.



146 Cognitive Facilitation of Communication Effects: An Empirical Study Philip ]. Runkel (1956)

AFPFENDIX V

THE MEN'S RESIDENCE QUESTI(HKAIRE

What are the proper standards concerning pre-marital and

extra-marital sexual activity?

Check  Rank

a. Sexual activity for either men or women before
marriage, and exira-marital sexual activity after
Barriage, are wrong.

b, Some sexual freedom for man but not for women
should be permitted before marriage, but not
after marriage for either,

¢. Freedom in sexuval activity for both men and
women should be permitted before marriage but
not afterward,

d. Both sexes should be allowed sexual freedom
before marriage, and some extra-marital sexual
activity is 0.K. after marriage for men but not
for vomen.

e. Both sexes should be allowed sexual freedom both
before and after marriage, provided both partners
agree on the arrangement.




men in the house about the subject on the previous page?

(Cross
out

name )

(Check

for
each

To what extent, if at all, have you talked to any of ths other

B29

NEVER

Appendix V' The Men's Residence Questionnaire

ONLY ONCE

SEVERAL TIMES

MANY TIMBS

36

D37

28

34

626

H25

123

J32

K21

L2k

M30

N3l

022

P35

Q33

Ray
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