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INFORMATION SEARCH AND THE EPTBCT8 OF FAIUmE: 

A TEST OF COMPLEXITY THEORY 

Siegfried Streufert and Carl H. Castore 

Purdue UniverBity 

Abstract 

The effects of increasing failure and of individual differences in the 

complexity of conceptual structure on dyad decision-making teaaa were 

examined. A complex experimental simulation environment was used as the 

research method.  It was found that simple subjects engaged in more dele- 

gated Information search them complex subjects, probably due to the influ- 

ence of social desirability.  No differences between simple and complex 

groups of subjects were found in self-initiated information search. This ' 

form of search increased with initial increasing (lover) failure levels, 

and remained fairly constant under higher failure levels. Two measures of 

integrative Information utilization were employed. The number of information 

search moves later utilized in integrative (strategic) decision making pro- 

duced an inverted U-shaped curve with optimal levels under moderate failure 

conditions. Efficiency of information utilization showed a general decrease 

as failure increased. Complex groups of subjects exceeded simple groups on 

both measures of information utilization. The data produced only limited 

support for complexity theory, and did support, where applicable, the in- 

formation search theory of Feather. 
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IRPORMATION SEARCH AND THE EFFECTS OF FAILUREt 

A TEST OF COMPLEXITY THEORY1 

Siegfried Streufert and Carl H. Castore 

Purdue Univeraity 

General Introduction 

For many years, psychologists have been concerned with attitudes, with 

decision making, and with a host of other behavioral characteristics of in- 

dividuals, groups, and organizations. Often, however, the bases of these 

decisions, attitudes, etc., have been ignored. Decisions, for instance, 

are In par!', based on the inherent or developed characteristics of the de- 

cision-making system. In another part, however, they are based on the in- 

formation available to that system (whether individual, group, organiza- 

tion, etc.) at the time, or Immediately preceding the time, when the decision 

is made. In the work with which we are concerned here, the emphasis in on 

both: the gathering of information, both through delegated search and self- 

initiated search, and on the use of this information in the decision-making 

process Itself. When we speak about delegated search, we are considering 

a search activity which in the military might imply giving orders to gain 

information. When we consider self-initiated search, we are concerned with 

Information search activity which requires the searching person or group 

to engage In activity that provides Information which may be used for fur- 

ther activity. Both may produce the same end result: information; however, 

as past research has shown, they do not show similar characteristics. 

Theory and Research on Information Gathering 

In recent years, psychologists have demonstrated considerable Interest 

in fie search for, and the use of, information by human decision makers. 

Approaches to the problem, although at times convergent In conceptualization 

of "information search" and its implications, have been quite divergent in 

research methodology and theoretical basis. Brock (in press) sees infor- 

mation value, and with it search, as em inverse proportion of Information 



t..   Aimmnut 

'•- ■■ ■■'■■■ ■»' -«»»j—iimiiin" ■" ^t'' 

-2- 

avallabillty.    lanzetta and aBsociatea   (e.g., Driscoll and Lametta, 1965; 

Drlacoll, Lanzetta,  and McMichaei,  1967; Hawkins and Lanzetta, 1965; Slebar 

and Lanzetta, 196M have related information search to the "uncertainty" 

concept.    They found that uncertainty produces  Information search or pre- 

ference for Information until low  (l bit)  levels of uncertainty remain, 

that higher levels of uncertainty produce faster and more search, and that 

Importance suppresses  (or has curvilinear relationships to) search.    Other 

researchers have related information search to models of consistency (e.g., 

Festinger, 196U; Rhine,  1967), suggesting that search is produced by con- 

fidence in the searching person that he can deal with potentially dissonant 

information, and that the Information obtained is  "useful" to that person. 

(However, research support for this view has been only partial, cf. Canon, 

1961«; Freedman, 1965)-    Messick (1965) has used computer simulations to 

predict sequential information seeking. 

Other work has related information search to risk taking (Edwards,  1965; 

Edwards and Slovlc,  1965)) to personality variables  (Driver and Streufert, 

1966; Haaland, 1968;  Long and Ziller, I965) and other concepts  (e.g.. Marsh, 

1967; Paisley, 1966;  Pitz, 1968).    Few theoretical or experimental approaches, 

however, hive considered the effects of both situatlonal and personality 

variables  on information search, as is suggested by Cronbach  (1957), EJysenck 

(1966), Feather (1962b), and MacKinnon il^k).    Exceptions are the work of 

Feather (1967) with a model employing motive, expectancy, and incentive, 

and the work with complexity theory of Driver and Streufert  (1966), Schroder, 

Driver, and Streufert  (1967), and Streufert and Driver (1967).    The latter 

model has been extended or related to other research concepts by Sleber and 

Lanzetta (196U) and Streufert, Suedfeld, and Driver (1965).    The latter 

approach to Information search is continued in this paper.    We are primarily 

concerned with a further test of complexity theory as it predicts  informa- 

tion search and information utilization.    However, other approaches, e.g., 

those by Lanzetta and associates, by Feather,  and by Brock will also be 

considered.    The present research method employs the Tactical and Negoti- 

ations Game  (Streufert,  Kliger, Castore, and Driver, 1967; Streufert, Kliger, 

and Castore, 1967),  a complex experimental simulation which has been pre- 

viously shown to be very useful for analyses of information search and 

f 
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Inforaatlon utilization (cf. Stager, 1967; Streufert and Driver, 1965, 1967; 

Streufert and Schroder, 1965; Streufert, Suedfeld, and Driver, 1965; SuedfeLd 

and Streufert, 1966). 

CoBplexity and Information Search 

Complexity theory, as formulated by Driver and Streufert (1966), 

Schroder, Driver, and Streufert (1967) and Streufert and Driver (1967), is 

concerned vith the effects of two kinds of complexity on behavior:  (l) the 

conplexlty of the environment in which behavior occurs, and (2) individual 

differences in the complexity of a decision maker's conceptual structure. 

Driver and Streufert (li>66), Schroder et al. (1967), and Streufert and 

Driver (1967) consider "environmental complexity" to consist of at least 

three components vhicn "add in some fashion" to produce a total value of 

"environmental complexity":  (l) information load, or the quantity of infor- 

mation received by the subject(s) per unit time, (2) noxity, or the propor- 

tion of failure content of that information, and (3) eucity, or the propor- 

tion of success content of the information. 

Individual differences in the complexity of subjects' conceptual struc- 

ture are viewed as varying from simple (subjects who neither differentiate 

nor integrate) via several intermediate points (where first differentiation 

and then integration occurs in increasing degrees) to complex (for subjects 

who display differentiation and high levels of integration). 

Schroder et al. (1967) have suggested that individual performance 

differences in differentiation and integration should in part be based on 

different orientations of subjects toward information. The theory holds 

that (in general) complex persons should search for more information than 

simple persons. This should be particularly true when the information 

sought (and obtained) may be incongruent with existing attitudes, may not 

be immediately relevant to immediate behavioral requirements, or may have 

more remote implications. According to an  extension of complexity theory 

with regard to information search (Streufert, Suedfeld, and Driver, 1965), 

simple subjects may search for more information when the information can be 

used for one-to-one responding, and when search does not involve them in 

active contact with potential incongruent or remote cognitions. Streufert 



1 '^—^mmmmm~m—rmTimmnmwmK*r—* 

"▼liWKPlW" •>.      U 

-h- 

et al.   (1965) also propose that increasing environmental complexity should 

produce decreasing information search.    This decrease, however, should be 

more pronounced for simple subjects than ^or complex subjects, since simple 

subjects should be less selective in responding to information in the environ- 

ment, and would consequently spend more of their time in "retaliatory" or 

"respondent"  (cf.  Streufert, Driver, and Haun, 1966; Streufert,  in press) 

interaction with their environment, leaving them with less time to search 

for information.     Complex subjects, on the other hand, should filter out in- 

formation they would consider irrelevant to their present intent, leaving 

them with more time to search for information.    This view does not necessarily 

postulate higher information search by complex subjects under low environ- 

mental complexity levels.    Finally, both versions of complexity theory pre- 

dict that integrative  (strategic) information utilization should be higher 

for complex persons than for simple persons, and that optimal information 

utilization should occur at intermediate levels of environmental complexity. 

Previous research has tended to support some of the postulates of 

Schroder et al.    Tuckman (1966) has shown that complex subjects engage in 

more interpersonal probing than simple subjects.    Karlins and Lamm (196?) 

and Karlins  (1967) found that complex subjects search for more information 

when exposed to a novel environment.    Stager (1967) found that information 

search is a linear function of the proportion of complex subjects in deci- 

sion-making groups.    Similar results have been obtained by Long and Ziller 

(1965) with information search and the somewhat related concept of dogmatism. 

These experiments, however, have studied general information search charac- 

teristics of simple and complex subjects, using task situations where the 

subjects were engaging in active information search in more or less constant 

environments, where the information obtaine.-; was at least in part remote 

from immediate needs of the subjects.    A more extensive analysis of infor- 

mation search by Sieber and Lanzetta  (196M  and by Suedfeld and Streufert 

(1966) and of information search and information utilization by Streufert, 

Suedfeld, and Driver  (1965) produced data of somewhat greater complexity. 

The latter researchers measured both active   (self-initiated) and delegated 

information search,  as well as utilization of the information gained through 

search.    Their data were collected under conditions of varying information 

? 
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load (the "quantity of information received by subjects per unit time" com- 

ponent of environmental complexity). They found that generally information 

search decreases as information load increases from 2 to 25 items of infor- 

mation per one-half hour, and that subjects scoring high on measures of com- 

plexity of conceptual structure are less affected by changes in information 

load than are their lower scoring counterparts. Generally simple subjects 

engaged in more delegated information search.  Complex subjects, however, 

engaged in more self-initiated information search under high levels of 

information load.  Streufert et al. (1965) also found that groups of com- 

plex subjects utilize the information obtained through search moves in a 

more integrative fashion than simple subjects. This finding held particu- 

larly under optimal (moderate) information load conditions (for analyses of 

Information optimality see Streufert and Schroder, 1965; Streufert and 

Driver, 1965, 1967; Streufert, Driver, and Haun, 1966; and Streufert, in 

press). These fi« '.rigs w uld lend support for the view of Streufert et al. 

(1965). 

The research discussed above has been only concerned with the informa- 

tion load component of environmental complexity. Research on the effects 

of the failure (noxity) and success (eucity) components of environmental 

complexity and their relationship to information search has not been repor- 

ted so far. In this paper, we are examining the effects of failure (the pro- 

portion of a constant quantity of information communicating failure) infor- 

mation on various measures of information search and information utilization. 

This paper, then, extends the test of complexity theory to predictions with 

reference to the second of the three "components" of environmental complex- 

ity. Data obtained should (l) follow theoretical predictions, and (2) 

produce "parallel effects" to data obtained under load variation, if com- 

plexity theory is to be supported. 

Method 

Subjects 

Five hundred and seventy-six paid male volunteers were tested with the 

Sentence Completion Test (Schroder and Streufert, 1963; Schroder, Driver, 

and Streufert, 196?) as a measure of conceptual structure. The tests were 
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aconct OD a aeftn-point scale. Scores 1 r.nd 2 repreaent at.ple ati'UOture: 

DO differentiation, no intesre.ticn. Score:~ 3 and II repreaeat leftla ot 
differentiation, but no intesro.ticn. Score• 5 and 6 repreaeat .CCIIIplu ati"'IC­

ture vi tb 41fterentie.tion and intearo.tion, and a core T repreaenta b~ ca.­
plex atructve with ditterentiatiOD and hisb levela ot intearatiOD. Ilater­

rater reUabilit7 OD scoriq the test was r • +.92. Split halt reUabiUtT 

vu r • +.83. !btal teat scores were ~ased on the reaulta troa the two .oat 

co.plex (difterentiate4 or intearated) response• obtained trca eacb aula.ject. 

!'nlltJ'-tour aubjecta ot si11ple conceptual atructure (acore 1, DO 4itter­

eatiatiOD, DO lntearation) and tl>.•entT-: : ··l· subject• ot cmsplex coaceptual. 

atructure (a corea 5 throup T, capaci t7 to 41tterent1ate ud 1ntearate) wre 

Hlected tor participation in the experiment. 8tructurall7 hc:.opneoua 

two W" 8I"'\\PPI (d;yads) were formed. Subjects participated in the expert.nt 

tor a period of ten consecutive hours. The,' were paid one dollar tor eacb 

hour, ucl were prcmdaed en extra tour dollars it they voulcl "vin" the .-. 

llolfewer, the progress end outcoz:e of the sme (unknown to the aubjecta ) vu 

precletendnecl (see belo-.r) • 

'lbe IDnronment 

Bach ot the t"'-enty-tc.t ·• dj·~d clccision-n:DJtiq tes.::a vas Sh'eD tbe tuk ot 

41rectiaa the milita~, cc ~n~~ic, ir.t~lli~ence, n~d ne3otiation act1Yit1ea 

ot a ..all UDclerdevelopcd n::.tio:t ce~lcd ": .le!'b:J.," which vas plaauecl bJ u 

internal revolution. 4 Subjec~: re~c ~ ~~nu~l on historical, ec~c, Ul4 

llilitary intomaticn c1, .:.nt this na.tion. ';h~ tir.e required tor rea41na the 

.anual vas approx!nc.t~ly tlrc ho-.trs. 5 f.rter rea.din~ the manual, aubjecta wre 

tolcl that they w::uld uc p·.~ :.·.d t ·;;cd to ~.-. :...: ~ C...:c..:it...;. ..... .; ot r...:li tary, ecoac.tc, 

intellisence and r.cg.,ti~:;;:.cn ch~!"a.cteris~ico vi thin the limi ta ot their re­
aourcea. Decision:~ uerc me.ne o:t tcn:s pr~ -ri<!ed tor this purpose ucl baDde4 

to the experiJIIcnte:·s. S~bjectn ,.,ere : ntor;:--e1 that the-.r were playina the 

Tactical and llegotiaticn G~~~ ,;og:..inst another te::n, and that the .... would 

continue tor a nucber ot pericds of ineete~nete length until the isauea ot 

the "Shamba conflict" were re:.olved. The experi-.enters voulcl serve u Judie•, 
usiatecl by a cOt:Iputer, and intG:r-wn.tion e-n the outcome ot subjects' 4eciaicna 

would be ted b&ek to thc:::1 e.s soon as available. 
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In fact, subjects were playing cgainat a pre-detennined program.    Sub- 

jects received seven pre-typed messages   (all teams received all messages in 

different random order) equally spaced during each of six one-half hour periods. 

Intermissions between the periods were used to supply the subjects with food 

and soft drinks, and to have them fill out additional forms  (rating scales). 

Subjects were not told which period would be their last. 

Of the seven messages received by the subjects during each one-half hour 

period, two reported on military, two on economic, two on negotiation and one 

on intelligence "results."    The order of the reporting areas was varied at 

random.    During the first period of play,  one message (selected at random) 

reported failure.    All other messages were neutral in content.    During the 

second period, two messages reported failure; and so forth, until in the last 

(sixth) period, six out of seven messages reported failure.    In other words, 

failure was steadily increased across periods from level 1/T to level 6/7. 

In line with the results previously reported by Castore and Streufert  (1966) 

and Hlgbee and Streufert  (1968),  failure perception (obtained on a rating 

scale in the intermission after each playing period) increased in linear 

fashion with induced failure levels. 

The design of the game  (cf.   Streufert, Kliger, Castore, and Driver, 196?; 

Streufert, Castore, and Kliger,  196?) and the characteristics of the program 

(informative messages) assures that subjects receive information that suffici- 

ently answers 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 perceived information ^ lality 

to be consistently moderately high. 

Subjects'   estimates of attribution of causality  (cf.  Streufert and Streu- 

fert,  in press) were obtai. 3d during each  intermission.    For this purpose 

subjects were asked to indicate the percentage of their current situation 

that was caused by  (l) their own decisions,   (2) decisions of the opposing team, 

(3) chance factors,   (M  arbitrary decisions of the experimenters, and (5) 

characteristics of the environment.    The total had to sum to 100 per cent. 

It was found that  combined causality attributions to the last three components 

did not rise above  20 per cent.    Attributions to own decisions and decisions 

of the opposing team each remained near Uo per cent, and were relatively constant 
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across increasing fdlure levels (periods) , These results were coaaidered. 

support tor the face validity of the experimental .anipulatiOil. 

The selection of seven (rather than a smaller or larpr nWiber) infor­

mation .essases per one-half hour was determined by the previous results re­

ported by Streutert and Schroder ( 1965) and Streutert and Driver ( 1965, 

1967). These researchers have shown that optimal integrative decision matins 

is reached at an information load level of ten messages per one-half hour 

period (when success and failure components are absent or low). If infor.a­

tion load and failure are additive components of environmental input (u 

proposed by complexity theory) , then the initial rise and subsequent decline 

in integrative information utilization under condit~ons of increasing failure 

could only be obtained if information load levels are sub-optimal and success 

levels are low or absent. (No success messages were presented to the sub­

jects in this experiment.) 

Data Collection 

Delegated information search. After the end of each 30-minute pl~ing 

period, the subjects were given a number of tests and rating sheets to till 

out. Among these was the following item: 

The information you are receiving is prepared for you in the same 

w~ it would be prepared for real commanders by a staff of intelli­

gence officers. These persons have been instructed to inform you 

only of important occurrences. You may feel that these men do not 

give you sufficient information or do not give you adequate deteil. 

On the other hand, you may feel that the information you are re­

ceiving is too detailed and you are presented with some unimportant 

information. You may instruct these intelligence officers to in­

crease or decrease the amount of information they present to you. 

We would like you to decide this matter for yourself. Please do 

not consult the other commander on this issue at any time. w~ 

will adjust the information flow according to the combined opin­

ion in your group. Please check your preference in comparison 

to the immediately preceding game period: 
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I would prefer to: 

receive much more information 

receive a little more information 

receive about the same amount of information 

receive a little less information 

receive much less information 

In the analysis, the above choices were assigned scores 5, ^, 3, 2, and 1, 

respectively.  (In actuality, information load was predetermined and was not 

adjusted in accordance with requests by subjects.) 

Self-initiated information search.  In contrast to the above measure, 

which was gained from each individual subject, this measure as well as the 

measures of information utilization was gained from the group as a whole. 

Self-initiated information search is an expression of the number of informa- 

tion search orders written by the teams of subjects during a particular 30- 

minute period. 

Information utilization frequency. Here we are concerned with the use 

made of the information supposedly gained through self-initiated search. A 

score of 1 was assigned to each future decision which was based on information 

received by subjects relevant to any previous information search decision 

(cf. Streufert and Schroder, 1965). The total score for any playing period 

is then the number of future decisions which are consequentially related to 

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

Information utilization efficiency.  Here we are concerned with the pro- 

portion of information search decisions which are utilized in later integra- 

tive derision making.  Since the programmed information received by groups 

of subjects is randomized, none of the groups could have pained an advantage 

over others in terms of the relevance of obtained information to their search 

decisions.  Although these scores could vary from 0 to 1.0, it is unlikely 

that a score of 1.0 could be reached, since randomization of programmed in- 

formative messages makes a programmed "response" to all information search 

decisions uniikely.  (A count indicates that on the average 13%  of all search 

decisions "resulted in1' relevant "response" programmed messages for a period 

of time equivalent to one playing period {30 minutes real time}.  This value 

did not differ for groups of simple vs. groups of complex subjects.) 
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Results and  Discussion 

The obtained data were analyzed as four separate two-way mixed design 

Analysis of Variance designs.  We will treat the analyses in sequence. 

Delegated Information Search 

The analysis for delegated information search produced significant F 

ratios for the differences between the two levels of complexity (F = 33.39, 

p < .001) and for differences between the levels of failure (F = 3.00, 

p < .05).  The interaction term (F = 2.11)  was not significant. The results 

are shown in graphic form in Figure 1. Post hoc Newman-Keuls tests for 

differences between failure levels and for identification of failure levels 

where the obtained differences between complex and simple subjects hold indi- 

cated that failure level h/7  (four out of seven messages communicated failure) 

produced higher levels of delegated information search (p < .05) than failure 

levels 2/7 and 6/7-  Since the significance obtained is marginal, however, 

and since the curve for simple subjects in Figure 1 does not reflect these 

differences (yet the interaction term in the ANOVA does not reach signifi- 

cance), this result should probably not be given excessive weight.  Newman- 

Keuls procedures indicate differences between the curves for complex and 

simple subjects beyond the .01 .love! for- failure levels 1/7, 2/7, 3/7, and 

6/7.  Differences for failure level 5/7 were also significant (p < .05). 

Again, in the absence of a significant interaction term in the ANOVA we will 

not place great weight on the absence of a significant difference at failure 

level k/1. 

According to complexity theory, similar information search character- 

istics should be obtained for conditions of increasing information load, 

and conditions of increasing failure.  The results for delegated information 

search obtained under load variation by Gtreufert, Suedfeld, and Driver 

(1965) indicated that subjects tended to nsk for additional information even 

when information load was high.  However, delegated information search did 

drop off somewhat under high loads.  Complex subjects appeared to be more 

sensitive to high load, as indicated by a greater decrease in information 

search requests than produced by simple subjects.  The present results show 

some parallels to those obtained under load variation.  Visual inspection 

1 
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shows that the curves for both experimental treatments are  very similar. As 

suggested by Streufert et al. (1965) for the data obtained in the load condi- 

tion, the lesser delegated information search by complex subjects could be 

explained as greater sensitivity of complex subjects to available information, 

or by the social desirability of information search to which the simple sub- 

jects should be more sensitive (cf. Schroder et al., 1967). If social de- 

sirability should be a factor, then the differences between complex and simple 

subjects which are obtained here should disappear or reverse for the analysis 

of self-initiated information search (see below; cf. Streufert, et al., 1965). 

The absence of a significant F ratio for the interaction term and a 

visual inspection of the curves (Figure l) obtained here, as compared to thos^ 

in the load variation (Streufert et al., 1965), suggests that the results of 

the present experiment may represent a limited segment of the relationships 

7 
obtained under load variation.   In other words, failure levels may "add into" 

a total environmental complexity effect at a lower rate than the previously 

used information load levels.  We will return to the theoretical implications 

of this suggestion below. 

Self-initiated Information Search 

The analysis of variance for self-initiated information search produced 

a significant F ratio for failure levels (F = 3.66, p < .01).  Differences 

between simple and cc. ;lex rubjects (F = 1.10) and the interaction effect 

(F < 1.0) were not sipnificant.  The results are shown in graphic form in 

Figure 2.  Post hoc Newman-Keuls analyses indicate significant differences 

between failure level 3/7 and levels 1/7 (p < .01) and 2/7 (p < .05). 

Complexity Theory:  Search and Failure Levels 

These results suggest that self-initiated search initially increases as 
8 

failure increases, nnd then tends to level out.  These results, obtained 

under failure variation, are quite divergent from those obtained by Streufert 

et al. (1965) under the supposedly (cf. Schroder et al. , 1967) comparable 

load variation.  Streufert et al. found that increasing information load 

(environmental complexity) is associated with decreasing search, a relation- 

ship that held more strongly for simple than for complex subjects.  In the 

I 
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present research, the effect is nearly reversed. At lower levels, increasing 

failure (environmental complexity) produces increasing search. Visual inspec- 

tion of Figure 2 suggests that search may drop under higher failure levels, 

as it did under high load levels; however, this drop is not significant and 

must consequently be disregarded.  In other words, the data fail to support 

the "parallel effects" prediction which complexity theory makes for load con- 

ditions and failure levels as Joint components of the "environmental complexity" 

dimension. 

Other Theories:  Search and Failure Levels 

The potential correspondence of other theories of information search to 

the present data may be of some interest. Since these theories are not con- 

cerned with other than active search, we have not discussed them with regard 

to delegated search. Even with regard to self-initiated search, some problems 

remain. Unfortunately, most theories of information search are not suffici- 

ently broad to permit testing all of them with the same research methodology, 

as, for instance, that used in the present research. However, comparison of 

the results obtained here to extrapolations from those theories may at least 

suggest whether the theories can be applied to research of this kind. 

Brock's (in press) commodity theory suggests that the value of informa- 

tion (and with it information search) should be inversely related to infor- 

mation availability.  Streufert et al.'s (1965) results with information 

load variation in the same research Getting would support that proposition. 

In the present research, however, information load, information relevance, 

etc., was held constant.  How does Brock's theory relate to failure? Streu- 

fert and Castore (1960) have shovr that failure has specifin effects on sub- 

jects' perception of information quality.  One night assume that information 

value also relates to information quality:  the higher the quality of infor- 

mation, the less need for search.  Streufert and Castore have shown that sub- 

jects exposed to increasing failure in this environment perceive information 

quality as initially increasing, then remaining at constant levels.  Trans- 

lating this finding into our extrapolation of Brock's views suggests that 

information search should initially (when perceived quality levels are lower) 

be higher, then remain constant at somewhat lower levels. The data do not 

support such a view. 

f 
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Lanzetta and associates relate information search to uncertainty and 

information importance (see above): the greater the uncertainty, and the 

less extreme the importance, the greatei should be the search. If we want 

to assume that "uncertainty" (in Lanzetta's sense) for the present research 

setting implies greater knowledge of the probable outcome of the "game," 

(of. Streufert and Streufert, 1967), then this certainty should increase in 

some fashion with increasing failure levels (cf. Streufert and Streufert, 

1967; Castore and Streufert, 1966; Higbee and Streufert, 1968). In other 

words, information search should then show a general decrease. The data do 

not support such a view. 

The second of Lanzette's propositions is concerned with value: as 

value increases, information search should decrease. If we can conceive 

of failure as producing greater levels of value for (hoped for) neutral or 

favorable information, then the information search curve obtained (at least 

in the low through intermediate failure levels) would support Lanzetta's 

views. 

A segment of the theory of Feather (1966) is most directly applicable 

to the present data. Feather predicts that the tendency to choose informa- 
o 

tion X is a function of T   + T  , where T   is the positive tendency 
x,g   x.p'       x,g 

to select X because it may lead to rewards or goals, and where T   is the 
x ,p 

negative tendency not to select X because it may lead to threats or punish- 

ment.  In the present research methodology the necessary goal-oriented be- 

havior (cf. Feather, 1966) can be assumed (Schroder et al.. 1967)- Infor- 

mation search behavior under low failure levels should consequently show 

primary effects of T  , and witn it rising information search activity. 
^ »K 

However,  as the effects of T        begin to ue felt under further increasing 
x,p  ^ 

failure levels (when information obtained communicates failure, or decisions 

based on obtained information result in failure more often than not), search 

should level off, and then begin to decline.  The data obtained provide 

reasonable support for such a view. 

Complexity Theory:  Individual Differences 

No differences between simple and complex groups of subjects in self- 

initiated information search were found.   The predictions of complexity theory 

m  -^ 
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(Schroder et al., 1967) that complex subJect. or IJ'OUP8 ot sub3ecta should 

eapae in mre search io not supported. At leut three interpretatioaa of 

these results are possible: (1) The absence ot clitterences N¥ be clue to 

the abOft cl1scuased potentially lesser a4cl1 ti ve ettect ot failure. ID other 

words, leftls on the environmental complex! ty continuta where Streutert et 

al. (1965) obtained hisher search tor coaplex subJects aa ca.pared to sillple 

subJects ~ not have been reached. (2) Failure aq not have the effects 

predicted by CO!Ilplexity theor:v : in other Hords, the proposition that load, 

failure ud success add into a combined "environmental complexity" cliJienaion 

~ be in error. This interpretation is unlikely, since Streutert (in press) 

and Streutert and Streutert (in press ) have demonatr·ated that the ettect ot 

load and failure levels shows similarities tor intesrative into~tion pro­

cessina. However, it ~ be necessary to limit the meanina ot the environ­

.. ntal complexity dimension to correlates ot decision .akin& (e.s., intesra­

tive information utilization), and exclude perceptual and information search 

behavior. Further research on these attributes appears needed. (3) Greater 

information search m~y not be, as predicted by the view of complexity theory 

proposed by Schroder et al. (1967), a reliable characteristic of complex 

subjects, or groups of complex subjects. The results of Tuckman (1964), 

Karlins ( 1967), Karlins and Lo...'l'!Dl ( 1967), and Stqer ( 1967), aa well as part 

of the results obtained by Streutert et al. (1965), would argue against such 

a conclusion. In light of the view and research reported by Streutert et &1. 

(1965), and in light of the fnct that differences between simple and complex 

sroups of subjects in this research are obtained for measures of information 

utilization (see be:c~r ), we mcy conclude that the absence ot search differ­

ences are most likely duet~ the environne~~cl ch~ractcristics, i.e., the 

employed failure levels. \·:'hether failure has specific effects on the search 

characteristics of conplex subjects, or whether the absence of differences 

is due to a possible restriction of failure as compared to load on the 

environmental corylcxity dimension, as suggested above, remains to be deter­

mined by future research. 
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Infonnatloa Utilization:     Frequency 

The Analysis of Variance for information utilization frequency produced 

significant F ratios for differences in complexity  (F = 7.31, p <   .05) and 

failure levels  (F = U,31, p <   .01).    Tne interaction term (F «= 1.58) was not 

significant.    The results arc shown in graphic form in Figure 3. 

The results for failure  levels  (Newman-Keuls tests  indicate differences 

for failure levels  3/7 and U/l as compared to 1/7 and 6/T (p <   .05» support 

the U-shaped curve proposition of complexity theory. In the absence of an 

interaction effect, an interpretation of the location of differences between 

simple and complex subjects  on failure levels has to again be made with some 

caution.    Newman-Keuls analysis indicates differences at failure levels  U/7 

and 5/7 (p <   .05).    Complex subjects use more information obtained through 

search in an integrative  fashion than simple subjects, particularly at moder- 

ately high failure levels.    These results tentatively support the conclusion 

that  failure is a lesser additive component than  load  (as used in previous 

research). 

This conclusion,  in combination with the  findings of Streufert et al. 

(1965),  does not support the prediction of Schroder et al.   (196?)  suggesting 

generally greater information orientation of complex as opposed to simple 

subjects.     Rather,  the  results  tend to support  the  extension of that  theory 

proposed by Streufert  et  al.   (1965) suggesting  that  greater information search 

by  complex subjects  can be  expected only when  environmental conditions  do not 

openly  further information  search,  in other words,  when  the necessity  for 

search  is more  remote. 

Information Utilization:     Efficiency 

The Analysis  of Variance  for  information  utilization efficiency  produced 

significant F ratios   for  differences  in  complexity   (F =   11.39,  p  <   .01)  and 

failure  levels   (F  =  5-30,  p  <   .01).     The  interaction  terra is  not  significant. 

The  data are shown  in  graphic  form in Figure  U,     Post hoc  Newman-Keuls  com- 

parisons  show that  failure  levels  5/7 and 6/7  differ   (p  <   .01)   fron failure 

levels  2/7,   3/7,  and  k/1.     In  addition,   failure  level  1/7 differs   (p  <   .05) 

from level 6/7.     Differences  between complex and  simple  subjects  are obtained 

for failure level  5/7  (p <   .01). 
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Figure   3:     Effects   of   Increasin«]  failure   on   the 
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Thls measure has not been Included in previous research. It is added 

here, since it provides an  estimate of information utilization that is inde- 

pendent of information search (assuming that some search occurs).  In addi- 

tion, it may provide an estimate of quality rather than quantity of informa- 

tion utilization. The data show that both complex and simple groups of 

subjects (no matter how much search they engage in) make integrated use of 

more than half of the information supposedly obtained through search, until 

fairly high failure levels are reached. At this point both information 

search and information utilization drop to lower levels. At failure level 

6/7 only about 10%  of the information gained through search is used by 

groups of simple subjects, while groups of complex subjects utilize about 

30%  of the information. 

It should be noted that this measure does not follow the "inverted U- 

shaped curve" characteristics postulated by complexity theory for integration 

(and integrative information utilization).  Low failure levels do not produce 

low information utilization efficiency.  Nevertheless, complex groups do 

exceed simple groups on this measure. This result suggests that meaningful 

differences might exist between quantity of integrated (complex) information 

processing as shown in Figure 3 (cf. Schroder et al., 1967) and "quality" 

of integrated information processinR.  Future revisions of complexity theory 

should consider such oifferences. 

Conclusions 

What implications an be drawn from this research? First, it appears 

that failure levels adding to a total of six failure messages out of seven 

informative messages may add less than the information load values (quantity 

of informative messages per unit time) used in previous research into a total 

environmental complexity aggregate (as postulated by the complexity theory 

of Schroder et al., 1967). A more extensive comparison at higher failure 

levels as part of higher load levels appears useful. However, it should be 

noted that research of that kind would not be able to test for the lower 

levels of integrative behavior obtained in previous research employing load 

variation, unless both information load and failure levels are simultaneously 

varied. To assure experimental control under these conditions, it may be 
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uaeful to initially establish whether the  "additive" relationship postulated 

by Schroder et al.  between load and failure levels is linear or curvilinear. 

Second, the results suggest that the propositions of complexity theory 

as proposed by Schroder et al.   (1967) and Streufert et al.   (1965) with regard 

to information search seem somewhat oversimplified, if at all applicable. 

First, no parallel effects of load (Streufert et al., 1965) and failure  (in 

the present research) were found.    Secondly,  information search appears to 

be not necessarily greater for persons or groups of complex conceptual struc- 

ture.    Rather,  it may exceed the infonnation search levels of simple persons 

or groups only, when conditions  (or social desirability) are not particularly 

conducive to information search.    The results obtained here are, however, 

in some agreement with the view suggested by Streufert et al.  (1965).    In 

other words, an extension of complexity theory from "human information pro- 

cessing" to "information receiving" and "information producing" character- 

istics may require more theoretical care than previously employed.    The infor- 

mation search theory of Feather (1966) appears to predict some of the results 

of this research better than complexity theory.    Finally, we may conclude 

that the propositions of complexity theory with regard to integrative infor- 

mation utilization hold as long as quantity of integrations rather than some 

measure of quality is used.    The relationship of environmental complexity to 

quality measures may require further study. 
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Footnotes 

1. Research support from the Office of Naval Research, Group Psychology 

Branch,   is gratefully acknowledged. 

2. It has been repeatedly established that relationships between intelli- 

gence and complexity are very low or non-existent.    The same holds for data 

collected in the present experiment. 

3. Note that such high levels  of load did exist  for the novel situations 

utilized by the research of Tuckraan   (196I4),  Karlins  (1967), and Karllns and 

Lamm  (1967).     The data from the various experiments are consequently in agree- 

ment with each other. 

h.     Detailed descriptions  of the game are presented by Streufert, Kliger, 

Castore and Driver (1967) and Streufert, Castore, and Kliger  (1967).    The game 

is a complex experimantal simulation permitting experimenter controls   (pro- 

gramming for fixed dequence) of the  subjects'  environment throughout their 

participation in the game. 

5. In 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 equalize the experience of subjects before beginning experimental 

participation.    Some of the variability due to immediate pre-experimental 

experiences  of subjects v:v.j thereby  reduced. 

6. On first thought, randomization of failure levels might be conceived 

as an attractive alternative to sequential increase of failure levels.     How- 

ever,  as previous reaearch has  shown  (cf.  Streufert,  in press), any decrease 

in failure  is perceived b>   subjects  as success.     Linearly increasing failure 

perception as a functim of increasing failure levels  can be reliably obtained 

only when sequential failure induction is employed (cf.   Castore and Streufert, 

1966;   Higbee and Streufert,  I968). 

7. It  should be  censidored,  however,  that  load variation used 2,   5,  8, 

10  (optimal),  12,  15,  and 25  independent items of information per one-half 

hour period, while the present experiment uses  failure  levels only one step 

apart  for a constant  information load of 7-     In addition,  the  "additive" 

relationship proposed by complexity theory may not necessarily be linear. 

,"-"~-' 
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8. As demonstrated in past research (cf. Streufert, Streufert, and 

Castore, in press; Streufert, in press; Streufert and Streufert, in press; 

and Higbee and Streufert, 1968), the teams in this game do not usually ex- 

perience a warm-up effect of any size, so that the obtained initial increase 

in information search is not likely due to such a beginning effect. Never- 

theless, we cannot entirely exclude some "influence of learning how to play 

the game" in the absence of failure level randomization. As demonstrated 

below, random failure induction cannot be utilized for research of this kind. 

9. Although Feather considers choice X, when Y, Z, etc., are available 

as alternate choices, we will modify his choice constellation to mean: X 

means choosing to search for information, and the alternative Y means not to 

search for information. 

10. These results suggest that the differences between simple and complex 

subjects obtained for delegated information search are likely due to the 

sensitivity of simple subjects to the social desirability of information search. 

This finding, suggesting the simple subjects exceed complex subjects in search 

only under the delegated condition, parallels the results reported by Streu- 

fert et al. (1965) under load variation. 

11. This result is particularly meaningful, since complexity differences 

for the measure of self-initiated information search (on which this measure 

is somewhat dependent) were not obtained. 
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