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“>Predictions from four (heories or extensions of theories for Information
search under conditions of increasing experimentally induced success
were compared.  Subjects participated in an experimental simulation.

The number of search deelsions and thégb'iiiznrtcn‘uf information

gained through scarch were measuwred. Tt was found that increasing
cxperimentally induced success produces diverse Information search
offects.  Information search increases for homogeneous groups of

complex (multidimensional personality structure) and decreases for

proups of simple (more umidimensional personality structure) subjects,

Earlier statements of complexity theory were unable to predict the f

results. Revised complexity theory (Streufert, 1970) did predict

the obtained data. The behavior of complex groups was predicted by
the position of Lanzetta and associates. The hehavior of simple
groups matched the predictions of extensions of learning theory

.ad the information scarch theory of Feather. The potential basis

of the results 1s discussed.,
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INCREASING SUCCESS AND INFORMATION SEARCH!
Siegfried Streufert?

Purdue University

Psychological approaches to human behavior have often viewed
the human organism as an "information processing system." An
individual 1is deseribed as a processor who secks, receives and
processces Information input into some fora of measurable output.
What kind of scarch, what kind of processing, and what kind of output
is of interest to a researcher tends to depend on his theoretical
orientation. All the diverse views, however, consider information
as the basis of their formulations.

The underlying interest In information scarch is certainly not
a new one. Experimental psychologists concerned with signal detec-
tion have published volumes of papers on the subject. Research on’
information sca-ch effects on concept formation has been extensive.
Social and personality psycholopists, however, have used information
processing approaches In the sense of "experimental psychology” only
in the last two decades. Lanzetta and associates (e.g., Driscoll and
Lanzetta, 1965; Driscoll, Lanzetta, and McMichacl, 1967; Hawkins and
Lanzetta, 1965; Sicbe; and Lanzetta, 19643 '1966), for cx5mple, have
studied information search via the information theoretical "uncertainty"
concept. They found that uncertainty produces search or preference
for information until only low (1 bit) levels of uncertainty remain.
They also found that liigher levels of uncertainty produce ‘faster or

more search, and that importance suppresscs or has curvilinear re-

lationships to secarch, |




Other researchers have related scarch to consistency models
(e.g., Festinger, 1964; Rhine, 1967). lHere scarch is viewed as a
consequence of certainty in the searching iadividual who bhelieves
that he can successfully deal with potentially dissonance arousing
information. Other theorists have expressed the opposite view (e.g.,
Berlyone, 1966; Maddi, 1961; Driver and Strcufert, 1965; Strecufert
and Driver, 1970). 'hese "motivational complexity" views propose
that scarch activity is motivated independently from a tension
reduction principle.

Brock (1969) has proposed an economically based “commodity
theo;y" suggesting that persons will engage in scarch for information
when it is ruare, unavailable, or otherwise difficult to obtaln.
Feather (1967) predict: information secarch from a model employing
motives, expectancy and incentive. Yinally, the complexity theory
of Driver and Screufert (1966), Schroder, Driver and Streufert [1967)

and Streufert and Driver (1967) predicts information search {rom the

information quantity alrcady avaflable in the environment :nd from the

personality structurc of the potentially secarching individual. The
latter two theoretical formulations (Feathers thecry and complexity
theory) fulfill the requircments of Cronbach (1957), Eysenck (19606),
Feather (1962) and MacKinnon (1944) who hgve pointed toward the need
of vicwing information scarch from bot’. environmental and personallty
aspects.

The differential predictions of the various seavrch theories
often apply to conditions which are not clearly comparabie, making
decisive testing of one theory against another difficult. However,

—




Lamm and Schroder, 1967; Karlins and Lamm, 1967; Sicber and Lanzetta,

Streufert and Castore (1971) were able to teot a number of theories (or
extensions of these theories) in o single experinent: (1) complexity
theory, and the theories of (2) Limzetta (3) Feather, and (4) Brock.
Predicl 'cas were based on the effects of failure on information search.
The data produced limited sapport for complexity theory and did support,
where applicable, the theories of Lanzetta and Feather. DBrock's commo-
dity theory was not supported. It should be noted that these results
were obtained under failure manipulations aned that the generality of

the findings can only be assured when similar data are obtaiuned through
the use of other manipulations as well, The research reported in this
paper exteunds that work to effects of gﬂggggg.? Predictions of scveral

theorles or their extensions are prescated below:

i
1. Complexity Theory §
Complexity theories are concerned with the personality structure 3

of human informa:jon processing (see the Handbook chapter by Zajonc,

1968 and the review of personality structure of Wiggins, 1968). An
extensive theory relating environmental and personality structure predic-
tions was presented by Driver and Streufert (1266), Schroder et al.
(1967), Streufert and Driver (1967) and Streufert and Fromkin

(1972). The thecory has produced a good amount of research o the

effects of informaticn scarch (e.g., Karlins, 1967; Karlins, Coff{man,

196@; Stager, 1967; Streufert and Castore, 1971; Streufert, Sucdfeld
and Driver, 1965; Streufert, S. C., in press; Suedfeld and Hagen, 19663

Sucdfeld and Streufert, 19663 Tuckman, 1964). Gencrally ft has been
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found that (a) persons of complex conceptual structure (1.e.,
multidimensional informat Lon processors) seek more Information

when it is useful to Inteprate that informat ion, (b) that persons

of simple structure (more unidimensjonal information processors)

seck information when insufficient fnformation 1is present to respond
to a specific requirement ov query from the cnvironment, and (3)

that increasing rclevant information load results in decrcasing infor-
mation by all subjeccts, but (4) that this decrease is more pro-
nounced for persons of simple structure (for a detailed review of
complexity theorics and research, see S, C. Strcufert, 1972).

In its carly form (Driver and Streufert, 1966; Schroder et al.,
1967), complexity theory viewed failure and success (together with
information load) as two of the three summative and similar components
of environmental complexity. That view suggested that scarch should
decrease with increases in failure or success proportions of infor-
mation presented to subjects. Revisions of that theory (Streufert,
1970) transformcd failure and success predictions into load predic-
tions, suggesting that fallure information produces increasing rele-
vant information load (since decisions resulting in failure nced to
be made over again), and that success information should be ecquivalent
go decreasing load (since success in an operation negates the nacess-
ity to contlnue activity). While earlicr forms of complexity theory
predict greater levels of information search for subjects (or
homogeneous groups of subjects) with complex conceptual structure,
the revised theory predlicts that simple subjects (or groups) should
respond to the most salient mode of the enavironment, c¢.g., to rein-

forcement conditions, while complex subjccts should respond to the



strategic (mult idimensional) demands (components) of thefr environment,
In other words, carly complexity theory formulations would suggest
that (1) increasing succens (positive relnforcement of decisions made
by a group of structurally homogencous subjects) should result in
decreasing information scarch. The decrcase should be greater for
simple than for complex subjects. Revised complexity theory formu-
lations (Streufert, 1970) would supgest that groups of simple subjects
should increasc information search with increasing success (rein-
forcement sallence, since decisions based on previous information
search lead to success), while groups of complex subjects should de-
crease ‘Informacion search activit§ (since there is 1little stratcgic

necessity for scarch when the group has been successful in its task),

2. Reinforcement Theoiy

.Leérning theory formulations do not specifically discuss manipula-
tions where reinforcemcnt contingencies increase from low to high
levels of partial reinforcement (the increasing success manipulation
employed in this experiment, sce below and the parallel research of
Streufert and Castore with failure effects). Nonetheless, predictions
can be derived from the standard formulatiouns, If the unconditioned
search response is reinforced by success, one should recasonably pre-
dict that scarch would increase as success (positive reinforcement)
increases. The exact function of the relationship between the rein-
forcement schedule and the conditioning of information search remains
in question. Nonetheless, the prediction would be the same as one
made for simple subjects ‘n revised complexity theory formulations:

increasing success should result in increasing search.,
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Uncertainty Tormulatfons
Lanzetta and assoclates rcelate Information scarch to uncertainty and

information importance (sec above): the gredter the uncertainty and the

less extreme the importance, the greater seavch should be. I we can

assume (as did Streufert and Castore, 1971) that decreassd 'uncertainty”
in Lanzetta's sense implics preater knowledge of the probable outcome of
the task into which subjects are placed (c¢f. Streufert and Streufert,
1969), then this uncertainty should decrcase with increasing success.
(Ratings of a probable success on a seven-point scale obtained from
subjects exposed to increasing success show that subjects predict
signifigantly greater success for thefr team as sueccess increases,)

In other words, Lanzetta's views would suggest that information scarch
should decrease with increises in success,

The sccond of lLanzetta's predictlions is concerned with value: as
value of the information increascs, search should decrcase. Ratings of
information value on a scven-point scale did not vary with 1ncreasing
success, so that the predictions made via Lanzetta's formulations should

be entirely based on certainty.

Feather's Theory

A segment of the theory of Feather (1966) 1s directly applicable

to success manipulations. TFeather predicts that the tendency to chose
y
information X is a 1uretion of T + T where T is the positive
g Xy P X, 8
tendency to select X because it may lead to rewards or goals and where

T is the negative tendency not to select X because it may lead to

Xsp
threats or punishments.
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In the present rescarch methodolopy, the necessary goal oriented be-
havior (cf. Feather, 1966) c¢in be assumed (Fromkln and Streufert, in
press; Schroder et al., 1967). Information scarch activity under
increasing success should consequently be primarily affected by Tx,g’
since rewards are increasing (and the subjects sce their goals more

and more realized), while punishments are entirely absent. Feather's

theory then should predict increasing information search behavior,

METIOD

Subjects

Five bhundred and seventy-six paid male volunteers were tested with
the Sentence Completion Test (Schroder and Streufert, 1963; Schroder
et al., 1967) as a mecasure of conceptual strvucture. The tests were
scored on a seven-point scale. Scores 1 and 2 represent simple struc-
ture: no differentiation, no intepration. Scores 3 and 4 represent
levels of differentiation, but no integration. Scores 5 and 6 repre-
sent complex structure with differentiation and integration, and
score 7 represents highly complex structure with differentiation and
high levels of integration. Inter-rater reliability on scoring the
test was r = +,92, Split half reliability was r = .83. Total test
scores werc based on the results from the two most complex (differen-
tiated or integrated) responses obtained from each subject.

Twenty-four subjccts of simple (more unidimensional) conceptual
structure (score 1, no differentjiation, no Integration) and twenty-
four subjects of complex (more multidimensional) conceptual structure
(scores 5 through 7, capacity to differentiatc and integrate) parti-
cipated in the cxperiment. An additional itwenty-{four subjects,

unselected for complexity, were assigned to a contzal condition,




Structurally hoemopencous two-man groups (dyads) were formed. Subjects
participated in the Tactical and Hegotiations Game (THG), an experimental
simulation for a period of ten consceutlve hours, (For a discussion of
the controlled experimental simulation research technique, sce the
handbooik chapter of Fromkin and Streufert on laboratory experimentation,
in press.) Subjects were paid once dollar for cach hour. 7ud were promised
an extra four dollars if they would "win" the game. However, the progress
and outcome of the pame (unknown to the subjects) was predetermined (sce

below).

The Environment

Each of the thirty-sfx dyad deeision-making teams was given the task
of directing the military, economic, intelligence, and negotiation acui-
vities of a small underdeveloped nation called "Shamba' whicn was plagued
by an internal revolution.® Subjects read a manual on historical, cconomic,
and military information about this natjon. The time required for reading
the manual was approximately two hours.® After reading the manual, subjects
were tuld that they would be permitted to make decisions of military,
economic, intelligence and negotiation characteristics within the limits
of their resources. Decisions were made on forms provided for *his purpose
and sent to the experimenters. Subjects were informed that they were playing
the Tactical and Negotiation Game agalnst another team, amd that the game
would continue for a number ol perlfods of indeterminate length until the
issues of the "Shamba conflict" werce resolved. The experimenters would
scrve as judpes, assisted by a computer, and information on the outcome
of subjects' decisions would be fed back Lo them as soon as available.

In fact, subjects were playing against a pre-determincd program,

Subjects received seven pre-typed messages (all teams received all /J

messages in different random order) equally spaced during coch of seven



one-half hour perifods. Intermissions between the periods were used to
have subjects (i1l out additional forms (rating scales). Subjects were
not told which period would be their last.

Of the seven programmed messages recelved by tne subjects during cach
one-half hour period, two reported on mi'itary, two on economic, twn on
negoti~tion and one on intelligence “resulcs." The order of the reporting
arcas was variled at random. During the first period of play one message
{selected at random) reported success. All other wmessages werc neutral in
content. During the sccond period, two messages reported success, and so
forth, until in the last (seventh) period, all messages reported success.
In other words, surcess was steadily increased across periods from level
1/7 to level 7/7.7 In line with the results previously reported Lv Nigbee
and Strcufert (1968), success perception (obtained on a rating scale in the
intermission after cach playing period) increased in linecar fashion with
Induced success levels. Dyad teams assigned to the control condition
received no success messages. Thelr respenses on the manipulation check

for perceived success produced no sighlficance.

The design of the experlimental simulation (cf. Streufert, Kliger, %

]
Castore #nd Driver, 1967; Streufert, Castore, and Kliger, 1967)

ond the characteristics of the program (informative messages) assures
that subjects received information that sufficlently answered the majority
of their information search decisions. Subjects' responses to a scale
concerned with the quality of information feedback in response to search
decisions indicated that they percefved information quality to be consis-
tently moderately high.

Subjects' estimates of ar_ribution of causality. (ef. Streufert and
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Strcufert, 1969) were obtained durlng cach intermission. For this pur-
pose subj~cts were asked to indicate the porcentage of thelir current

situation that was caused by (1) their own decisions, (2) decisions of

the opposing team, (3) chance factors, (4) nrbitrdry uecisions of the

experiment.rs, and (5) characteristics of the environment. The total had
to.sum to 100 per cent. It was found that combined causality attribu-
tions to the last three components did not rise above 20 per cent. These
results werc viewed as face valiidity of the experimental manlpulation
(cf. Streufert and Strceufert, 1J69).

The sglection of seven (rather than a smaller or larger number)
informative messages per one-half hour was determined by previous results
reported by Strcufert and Driver (1965; 1967) and Strcufert ard Schroder
(1965) and S. C. Streufcrt (in press). This rescarch has demonstrated
that optimal information processing (maximally strategic and/or multi-
dimensional behavior occurs at approximately ten items of relevant infor-
mation per one-half hou;. Selection of an information point somewhat below
this optima) assures that mo artlficinl limitation is placed on group
responses 1f the additive predictions of early complexity theory chould

[ )
be borae out,

Data Collection

(1) Infor&atiun secarch. The information search measure was based on
the decis’ons which groups of subjects made during cach of the playing
periods. Subjccts marked ~ach decision with one or more decision type
categories, e.p., economic investment, military attack, information

search, and so forth. The number of decisions in any one period which
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subjects consldered "information search decisions" was counted.

(2) Information utilization frequency. Here we were concerned with
the utilization of information supposedly gained through sclf-initiated
search. A score of 1 was assigned to each future decision which was
based on information received by subjects relevant te any previous in-
formation search decision (cf. Strcufert, Sucdfeld and Driver, 1965;
Strecufert and Castore, 1971). The total score for any playing period
was the number of future decisions which were consequentially related to

information search decisions made by a team during that particular period.

RESULTS AND DISCUSSION

- frrmation Scarch

The dat. -~re analyzed with a two-way mixed design ANOVA technique.
The factors were (a) comglexity (two levels, between) and (b) periods of i
increasing success (seven levels, within). No significance was obtained 1
for the complexity main effect (F = 3.92; 1/22 df; N.S.). The main
effect for ;ncrcasing success (F = 2.70, 6/132 df) was significant (p < .05).
Significance was also obtained for the complexity by increasing success
levels interactiun (F = 16 49; 6/132 df; p < .01). The data are graphi-

cally presented in Figure 1.

Post hoc Newman Keuls analysis based on the interaction error term

indicated that increasing success induction resulted in increasing infor-
mation search activity for groups of simple (more unidimensional structure)
subjects. Periods 1 and 2 were significantly different from periods 5, 6
and 7 (p < .01). Lesser significant differences (p < .05) were obtained
for some of the more adjacent points. Newman Kculs analysis further in-
dicated that increasing success induction resulted in decreasing search

activity for groups of more complex (multidimensional structure) subjects.

Al
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Since the F ratio calculated for the simplc main effect based ou groups

of complex subjects over increases in success (F = 2,44; 6/66 df) was only
slgnificant beyond the .05 level, Newman Keuls comparisons producing higher
levels of significance will be considered as significant at the .05 level
only. Significance was obtained for compariscns of periods 1 and 2 with
periods 6 and 7.

A separate analysis for the control groups (subjects unselected for
complexity, no succers) produced no significance (F < 1.0). The possibility
that the information search results might have becn due to time effects;
is consequently eliminated,

How do these data vclate to the variéus information search theories
discussed earlier? The initial complexity thecory proposed by Driver and
Streufert (1966), Schroder et al. (1967), and Streufert and Driver (1967)
cannot account for the déta. Decreasing information search should have
occurreC for both groups of simple and groups of complex subjects, and
information search activity for complex subjects should have exceeded
that of simple subjects. Neither is the case. Revised complexity theory
(Streufer:, 1979) fits tﬂe obtained data considerably better. Simple {
subjects apparently responded to reinforcement ralience without reéard
to the fact that their task did not require further search once high
levels of success had been obtained. Much of the search for these
groups was of the "vigilance'" type: since in previous playing periods
vigilance had apparently helped prevent potential problems (as success
was often interpreted), these groups maintairc( that stance. Complex

1

subject: on the other hand engaged in more searci when success levels

were low (comparisons of first period search betscer.’ groups of z.mj lex

SR - D s e st cerh oty - NS N e
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and simple subjects was significant beyond the .05 level) and when informa-
tion was valuable for the develoyment of strategy. Again,in contrast to
groups of simple subjects, groups of complex subjects decreased search as
it becume less and less needed to form strategies (and their éfforts were
apparently crowned with more and more success) [p < .01 for the last period
comparisons between simple: and complex groups].

Reinforcement theory did predict the behavior for groups of simple
subjects accurately but did not predict behavior for groups of complex
subjects. Since the majority of persons in most subject samples tend to

consist of simple subjects, the finding that reinforcement predicts their

behavior more than that of those who are complex is not surprising. i
The uncertainty based view of Lanzetta correctly predicted the !
behavior for groups of complex subjects, but not for simple subjects. i

His data have been primarily collected at eastern universities, where 5
the incidence of complex subjects in student populations tends to be
somewhat higher than, for example, in the midwest. Another reason for
this result may be found in the tasks often employed by Lanzetta and
associates. For cxample, a subject may be cxposed to a tachistoscopially
presented slide containing an unclear imape. The subject is to make a
decision about the content of the slide as uncertainty is decrecased
together with the pay-off for correct identification. Such a task is

potentially multidimensional in nature, although much less so than the

TNG task which was used in the present research. One may assume that
subjects of intermediate complexity could respond to Lanzetta's task
requirement in a somewhat more complex fashion than they could in the fNG,
increasing the number of subjects who would operate as “complex" decision
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makers. If thls is so, then Lanzetta's predictions may describe a more
complex bechavior pattern.

Feather's (1966) views are supported by the behavior of simple sub-
Jects. Using a goal oriented prediction is not unlike the reinforcement
prediction discussed carlicr., It appears that simple subjects are more
dependent on the Tx.g formulation than complex subjects are, likely again

because of the salicnece characteristics of the success (in Feather's

terms reward) contingencies.

Information Utilizacion Frejuency

Th2 predictions of early forms of complexity theory (discussed above)
can 71so be compared with revised forms of that thoory via measures of
information utilization. Previous rescarch varying information load
(Streufert et al., 1965) and failure (Streufert and Castore, 1971) have
shown that g.oups of complex subjects score higher in integrative informa
tion utilization thin groups of simple subjects. Further, early theory
would predict that success induction should have the same results as load
and fajlure induction: an initial increase and later decrease of inte-
grative information utilization with increasing ruccess levels (since the
load level of 7 items of information per half-hour is "suboptimal).”
Revised complexity theory would predict such a curvilinear effect for load
and for failure (sincc;failurc is.reinterpreted as increasing load) b;t
not for success. Success, Implying decrcases in load conditions in the
later cowplexity formulation, should result in moderately low and relatively
constant search activify with only small, i1f any ditferences between groups

consisting of complex and simple subjects.
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The data on integrative Information utilization were analyzed
with a mixed design ANOVA, identlical to the onc utllized in the pre-
vitwus analysis. The complexity main cffect (FF = 2.86; 1/22 df) and
the wain cffect for increasing success levels (F = 1.02; 6/132 df)
were not significant. The interaction effect (F < 1.,0) was also in-
significant. Informatiun utilization appeared slightly higher for
groups of complex subjectg in early playing perlods, but differences
were too small to p.~duce significance. These results tend to support
revised complexity theory rather than carlier propositions, particularly
if ~ae considers that earlier load (e.g.. Streufert et al., 1965)
and failure (e.g., Streufert and Castore, 1971) manipulations resulred

in rather strong complexity ditferences.

Conclusions

This research has compared several theoretical predictions or deri-
vations which have relevance to information scarch. The data indicate
that incrcasing experimentally induced success produces diverse informa-
tion scarch effects: information scarch increases for groups of complex
(multidimensional structure) subjects and decreases for groups of simple
(unidimensional structure) subjects. The behavior of complex groups 1is
predicted by revised complexity theory and by the propositions of Lanzetta
and associates. The information search behavior for groups of simple
subjects is predicted again by reviszed complexity theory and by ex-
tensions of Feather's views and learning theory. Earlicr versions of

complexity theory did not predict either of the measurcd behaviors.
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The results oblained in this research and the carlier research on load
and fallure eficcts on information search sugpgest that inccgsistencics in
‘nformation scarch data might be due to the operation of moderator variables.
One of these would be the conplexi&y of subjccts participating in the
experiments. Another could be the degree to which a task permits subjects
to utilize their complexity level. It might well be that multidimensional
tasks which cannot be solved along all dimensions without the presence of
structural (personality) multidimensionality in information processing
will produce different search characteristics than simpler tasks which
do not require the same information processing charactoeristics. For
example, the tasks employed by Lanzetta and associates which are poten-
tially more limited in dimensionality may allcw for more ''complex respond-

ing" by subjects who are less multidimensional information processors.
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Footnotes

YThis research was supported by a rescarch contract between the Office of
Naval Rescarch, Organizational Effcctiveness Rescarch Programs, and Purdue

University.

2yse of failure (negative reinforcement) and success (positive reinforcement)
manipulations are especlally useful for testing the predictive usefulness

of learning theory derivations simultgncously with other theories.

31t has been repeatedly established that relationships between intellipence
and complexity are very low or non-existent. The same holds for duta

collected in the present cxperiment.

l'Alr.hough Feather considers choice X, when Y, Z, etc., are available as
alternate choices, we will modify his choice constellation to mean:
X means choosing co scarch for informat?on, and the alternative Y means

not to search for information (cf. Streufert and Castore, 1971).

SDetailed descriptions of the game are presented by Streufert, Kliger,
Castore and Driver (1967), and Streufert, Castore, and Kliger (1967).
The game is a complex experimental simulation permitting cexperimenter
controls (programming for fixed sequence) of the subjects' environment

throughout their participation in the game.

61n addition to its value as an instrument of information, presenting facts
about ' "Shamba" to the subjects on a number of dimensions, the manual was
useful to cqualize thie experience of subjects before beginning experimental
participation. Some of the variability due to immediate pre-experimental

experiences of subjects wae thereby reduced.
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