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INTRODUCTION 

In recent years there has developed a marked resurgence 

of interest in the scientific investigation of the human 

inference process. This resurgence has been predicated by 

the fact that many individuals in organizational contexts 

often must learn to use information from various sources in 

deriving estimates or predictions about some future state of 

affairs. The credit manager *s job necessitates that he 

combine information from sources such as average monthly debt 

and number of creditors t) estimate an individual's credit 

risk. Another example might be that of admissions personnel 

seeking the best way to combine information from entrance 

tests and high school grade point averages to predict success 

in college. The present study follows in this line of inves

tigation by extending a formal model of decision-making in 

meaningful environments t3 include several variables not 

systematically studied in previous research. 

A large portion of these investigative efforts have 

drawn on both the theoretical and methodological formulations 

of Egon Brunswik's probabilistic functionalism (Bruaswik, 

1952) i Brunswik's initial theoretical interests centered oq 

the manner in which individuals were able to attain 

perceptual achievement in an uncertain environment. Adjust

ment to the environment necessitated that the individual be 

able to cope with stimuli or cues which have, through past 
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experience, become probabilistically or equivocally associ

ated with certain events, outcomes, or consequences. 

Brunswik's conception of the process of perceptual 

achievement is best characterized by his formulation of the 

lens model. This model depicts a double convex lens in which 

"process details" emanating from an initial focus of distal 

stimuli give rise to a discernible pattern of proximal 

effects (or stimulus cues) on the various receptor surfaces 

of the organism. "Process details" from these cues in turn 

sere said to converge to a terminal focus within the organ

ism, thus mediating a perceptual response (Brunsvik, 1952). 

Because the environment is "semierratic," the relations which 

exist between cues and objects possess only varying degrees 

of "probable applicability or validity." In accord with the 

probabilistic nature of cue-object relations, the organism 

faces the task of adjusting his utilization or subjective 

weighting of cues to best reflect their probabilistic rela

tionships to an environmental referent (Brunswik, 1956) . 

Figure 1 graphically depicts the elements of the lens model 

as well as the statistical relations (to be described in the 

folloïxng section) asong ths cr^terxon, the stxsulus cues, 

and the subject's response. 

Within the lens model three important functional rela

tionships have been identified. The first of these, 

ecological validity, reflects the probabilistic relationship 
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Figure 1. Diagram of the lensj model shewing relationships among cues, criterion, and subjects' 
responses (after Dudyclia & Nay lor, 1966). 
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existing between the distal variable (or criterion) and each 

of several proximal variables (or cues). The subject's rela

tive weighting of these cues in accord with their 

probabilistic cue-object relationship is described as cue 

utilization. Lastly, the extent to which an individual's re

sponse approximates the value of the distal variable is taken 

as a measure of functional validity. In summary: 

Each over-all functional arc or achievement may be broken 
down into an extrasystemic and an intrasystemic constit
uent; these constituents have been called ecological 
validity and utilization, respectively. The general pat
tern of the mediational strategy of the perceptual system 
is predicated upon the limited ecological validity or 
trustworthiness of cues which we have observed in many 
contexts. . .The limitations in the dependability of 
single-cue variables force an uncertainty-geared 
probabilistic strategy upon perception. In order to im
prove the cognitive wager the perceptual system must ac
cumulate and combine cues. (Brunswik, 1956, p. 140) 

For Brunswik, the true aim of a proper psychology was to 

study the organism in its natural ecology. In order to do 

U ̂ o U o O Oi ««O 4 ^ r» o OO ̂ Tf ^ U o ^ SAW W MW S* ^ jr WSf ^ "W ^ te W V te 

the classical form of systematic design. Instead, Brunswik 

maintained, the proper focus of psychology should be in "the 

employment of representative design to measure an individu

al's responses to representative samples of 'variate 

packages' from his environment which are otherwise left 

undisturbed" (Avant 5 Helson, 1973, p. 429) . In other words, 

the proper study of an individual's adjustment to a 

probabilistic environment should entail a wide sampling over 

a natural ecological array of total stimulus situations 
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(Tolman, 1966) . 

Multiple Cue Probability Learning 

Brunswik's original conception of the lens-model has 

since been elaborated and quantified in the study of human 

inference behavior. Drawing on Brunswik's notions that per

ception (or in the present case, inference behavior) relies 

on proper organismic adjustment to probabilistic relations 

between multiple proximal stimuli (or cues) and a distal var

iable (or criterion), recent investigators have refined the 

basic lens model and have derived statistical indices of 

performance. The format for multiple cue studies involves a 

learning task in which individuals are given one or several 

sources of information in the form of stimulus cues and are 

asked to make unitary predictions about the value of a cri

terion variable. 

Within this basic framework there are several parameters 

of the multiple cue model which may be systematically stud

ied. However, before describing these parameters, it is es

sential to discuss the quantitative indices formulated for 

the lens model, Brunswik's mathematical sophistication did 

not exceed the use of the correlation coefficient indexing 

the probabilistic relationships existing between proximal 

stimulus cues and distal criterion, between proximal stimulus 

cues and subject's perceptual response, and between distal 

criterion and subject's response (Brunswik, 1956). 
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These relationships have since been formalized within 

the context of multiple regression techniques (Hursch, 

Hammond, S Hursch, 1964; Tucker, 1964; Naylor & Sckenck, 

1964; Dudycha & Naylor, 1966; Castellan, 1973). All 

indices involve the three lens-model elements of ; 1) the cue 

or stimulus dimensions (X^ , 2) the criterion or 

distal variable (Ys) ; and 3) the subject's response or 

inference to the criterion variable (Ye). 

The correlation existing between the criterion variable 

and the individual stimulus cues (r • ) corresponds to 
01 • ' 

Brunswik's concept of ecological validity. The index B^e re

flects the total amount of criterion variance accounted for 

by the combination of all probabilistic cues, or the level of 

system predictability. 

Given many trial decisions, the least squares regression 

equations can be computed for both the subject 

ï's = ^sl^l + bggxg +'.'+bsk*k 

and the environment 

ï'e = i^el*l + ^e2^2 

Dudycha and Naylor (196 6) have described several per

formance indices which are derived by calculating all possi

ble correlations among the observed and predicted criterion 

values and subject responses; 

r^ = subject achievement, or the correlation between the 

subject*s responses (Ys) and the true criterion values 
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( ï e ) ;  

tg = subject consistency, or the correlation between the 

subject's responses (Is) and their predicted responses 

(Y's) ; 

r^ = subject matching, or the correlation between the 

subjects' predicted responses (Y's) and the predicted criter

ion values (Y'e). 

The relationship existing between the components of the 

lens-model can be expressed in the equation: 

-e-s^ + C[(1-r2g) (l-r^g) ]l/2 

Where C represents the correlation between the nonlinear var

iance in the environment and the nonlinear variance in the 

subject's estimates (Hursch, Hammond, and Hursch, 1964). 

When only a linear relationship exists between the criterion 

value and the cue value, this equation reduces to the form: 

Parameters of the Multiple Cue Model 

Within the lens-model framework, the importance of sev

eral model parameters has been the subject of extensive in

vestigation. The majority of studies have centered on the 

satheisatical parameters inherent in the specification of the 

model. Included in this category are such parameters as cue-

criterion correlations (r^) , system predictability 

(R2e), and euâ intercorr slat ions (r. . ) . 
ij 
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Two early studies focused on the effect of cue validity 

on subject response. SchencX and Haylor (1965) examined the 

effects of different ecological cue validities on subject re

sponse in a single cue environment. Their results indicated 

a direct linear relationship between cue validity and subject 

achievement. Extending the environment to include two cues, 

Dudycha and Naylor (1966) reported that cues with greater 

ecological validity yielded higher levels of achievement. 

More recent research (e.g., Naylor S Clark, 1968; Dudycha, 

Dumoff, S Dudycha. 1973; Brehmer, 1973a, 1973b) has support

ed this finding. However, as Hursch, Hammond, and Hursch 

(1964) and Brehmer (1973c) have pointed out, such a finding 

should be cautiously interpreted when system predictability 

is allowed to change as a direct function of cue validity 

(especially for the single cue environment). When cue 

validities and system predictability are allowed to covary 

systematically, their effects are completely confounded, thus 

yielding an equivocal interpretation with respect to subject 

achievement. 

Results from studies by Uhl (1963) and Brehmer (1973c) 

indicated that higher levels of system predictability or task 

certainty result in improved cue consistency (Uhl, 1963) as 

well as achievement and matching (Brehmer, 1973c). However, 

since system predictability sets an upper limit on 

achievement, a higher level of achievement should be expected 
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with high system predictability. In this context, Dudycha, 

Dudycha, and Schmitt (1974) have elaborated on the 

interpretative prablems associated with the interrelations 

existing between cue intercorrelation (r^^), cue validity 

(r^ ) , and system predictability (RZe). 

flore recently emphasis has been placed on the study of 

cue redundancy or cue intercorrelations. Naylor and Schenck 

(1968) manipulated cue intercorrelations and found that 

subject performance increased with higher levels of cue re

dundancy* Onfortunately, the effect of cue intercorrelatioa 

was confounded with cue validity in order to satisfy the re

quirement of constant system predictability. Knowles, 

Hammond, Stewert, and Summers, (1971) reported that negative 

cue intercorrelations served to impede learning (achievement) 

in contrast to positive or zero cue intercorrelation. In a 

more methodologically sound study, Schmitt and Dudycha (1973) 

held both cue validities and system predictability constant 

and examined the effect of positive and negative cue 

intercorrelations. The authors reported that differences in 

intercorrelations (positive versus negative) did not affect 

achievement= Their results sith respect to consistency and 

matching were equivocal. In short, it appears that there is 

no strong evidence to indicate that subjects are able to suc

cessfully use redundant sources of information to any 

meaningful degree. 
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Nonmathematical Variables in 

Multiple Cue Probability Learning 

Other investigators have, in contrast, focused their at

tention on certain nonmathematical variables which might have 

an influence on human inference behavior within the multiple 

cue framework. àmong these variables are the number of cues 

in a prediction system, whether the cues and criterion values 

are accompanied by semantic labels, whether prediction takes 

place in a static versus dynamic environment, and the type of 

feedback given to subjects» 

Number of Cues 

The first of these variables concerns the number of cues 

or information sources available for use in the inference 

process. In general, it has been reported that increasing 

the number of cues in a profile past a certain point does not 

result in an increase in subject performance, but often in a 

reduction of decision performance (Hoffman S Blanchard, 1961; 

Oskamp, 1965; Einhorn, 1971; Conrad, 1973). However, studies 

employing only a single cue environment (e.g., Schenck S 

Naylor, 1965; Brehmer, 1973b; Dudycha, Dumoff, 6 Dudycha, 

1973) are relatively sterile, in that multiple sources of in

formation are normally utilized in real world decision making 

behavior. Accordingly, most multiple cue studies in recent 

years have employed an intermediate number of cues in the 

prediction system, usually from two to four orthogonal cues. 
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Cue and Criterion Labels 

Very few of the reported multiple cue studies have em

ployed semantic labels for the cues and criterion values 

and/or have systematically investigated the effects of such 

labels on human inference behavior. The most common approach 

has been to present cues and criterion values in the form of 

marks located on uncalibrated scales which are anchored at 

the extremes of the scales (e.g., Peterson, Hammond, & 

Summers, 1965; Harrond, Summers, & Deane, 1973). ihile 

being methodologically expedient, this method can be criti

cized on two accounts. First of all, this mode of presenta

tion serves to confound information from graphic presentation 

with that from an interval scaled numeric display. It thus 

becomes difficult to interpret whether inferences are being 

made from graphic or numeric means or from a combination of 

the two sources. Furthermore, the external validity of this 

method of presentation can be called into question. Actual 

inferences are usually not made on the basis of this kind of 

display, in isolation of additional information (such as that 

provided by semantic labels). Other methods of presentation 

h&ve utilized geometric cues and numeric criterion values 

(Todd 6 Hammond, 1965) , binary digits as cues and criterion 

(e.g.. Castellan, 1973b), both cues and criterion reprented 

on a circular dimension (Bolhuis-Bourma & Oostlander, 1972), 

and numeric cues and criterion values (e.g., Dudycha & 
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Naylor, 1966; Dudycha, Dumoff, S Dudycha, 1973) . Nystedt and 

Magnusson (1973) and Conrad (1973) utilized cue labels, but 

did not systematically investigate the influence of these 

labels on predictive accuracy. 

Two recent studies have focused on the effect of cue and 

criterion labels on multiple cue performance. Killer (1971) 

required subjects to predict the criterion of a final course 

examination from the cues of a) the result of a mid-term 

exam, b) the result of a mid-term essay, and c) the result of 

an examination coolness test. Miller manipulated whether or 

not the cues and criterion values were labeled, and further 

manipulated the attached labels to be either "congruent" or 

"incongruent" with the actual cue validities (i.e., whether 

or not the cue label made sense in light of the expected cue 

validity). Miller's results indicated that achievement was 

highest when congruence existed between cue validities and 

the accompanying labels. Moreover, subject achievement was 

lower in that condition in which no labels were employed 

whatsoever, but was higher than the condition that employed 

incongruent labeling. 

In a related study, Muchinsky (1973) examined the influ

ence of labels on subjects' ability to utilize suppressor 

variables in a multiple cue task. His results suggest that 

the use of labels provides subjects with a "psychologically 

meaningful context" in which they are better able to use the 
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information presented to them in the prediction task, as 

opposed to a prediction task structured in an abstract 

context. 

Shifting Cue Validities 

Although most multiple cue probability learning studies 

have restricted their emphasis to the study of the human 

inference process in stationary tasks, a few studies have 

focused on the situation in which the individual is faced 

with a nonstationary, or dynamic environment, in other words, 

an environment in which the functional relationship between 

cues and criterion changes over time. In general, these 

studies have indicated that subjects are able to detect and 

"track" a shift in cue weights over time, but that adaptation 

to the new cue weights is considerably slower than adaptation 

to the initial set of weights. 

One of the earliest of these studies was conducted by 

Peterson, Hammond, and Summers (1965). During 100 preshift 

trials subjects derived estimates of criterion values based 

on cue validities of .66, .3 3, and .00 in a three orthogonal 

cue environment. Following the shift, the cue validities of 

.66 and .33 were reversed while the cue with zero validity 

remained the same for a second set of 100 trials. The 

results indicated that, although the means of the response 

beta weights showed an appropriate rank ordering for both the 

preshift and the postshift trials, the preshift rank ordering 
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was accomplished more quickly (20 trials) than vas the 

postshift rank ordering (60 trials). The authors interpreted 

thiF finding to indicate that a change in the relative 

weighting of cues could be detected and responded to 

appropriately, but with great difficulty. Unfortunately, no 

data comparing subject achievement or consistency between the 

preshift and postshift trials were available. 

A later study investigating changing cue validities was 

reported by Summers (1969). This investigator examined three 

different types of task shifts: change in the relevant cue 

(cue shift) , change from positive to negative regression 

function (rule shift), and a change in both the validity of 

the relevant cue and the regression function relating the cue 

to the criterion (complete shift). Summers' results indicat

ed that for postshift achievement, the initial decrement in 

performance was greatest for the rule and complete shift con

dition. The complete shift condition showed significantly 

slower adaptation to changes in the task properties than did 

the cue and rule shift conditions. 

is in the Peterson, Hammond, and Summers (1965) study, 

the cue shift merely involved a reversal of the validities 

for two of the initial cues, and not a shift to a totally new 

set of cue validities. Subjects in these two studies were 

dealing with the same set of cue validities in both the 

preshift and postshift trials. It is thus difficult to de
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termine on this basis whether, the subjects learned to assign 

new cue weights or merely acquired an ability to reverse cue 

weights between two of the cues. These two experiments could 

have been improved if the postshift cue validities were com

pletely different from those utilized in the preshift trials. 

However, it should be pointed out that the pattern of 

shifting cue validities in both of these experiments enabled 

the investigators to hold system predictability (R^e) at a 

constant level for both the preshift and postshift trials. 

A recent study by Duiycha, Dumoff, and Dadycha (1973) 

focused on the problem of shifting cue validities in a 

single-cue environment. Dudycha, Dumoff, and Dudycha exam

ined two kinds of cue validity shifts and the interaction of 

these shifts with number of preshift trials and instructional 

set. Two orders of shift were employed, one in which the cue 

validity (and thus S^e) shifted from high (r^^ = .895) to low 

(i^ = .634), and the second in which the cue validity shifted 

from low (r^ = .634) to high (r^ = .895). Indexing perform

ance by the measures of achievement (i^ ) and consistency (r^) 

these investigators found that performance in the 

postshift ecology %as significantly poorer than that of the 

preshift ecology. Furthermore, both r^ and r^ attained 

higher levels when the shift involved a change from a high 

cue validity (and thus system predictability) to a low cue 

validity, than when the shift involved a change from a low 
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cue validity to a high cue validity. The results of this 

study were interpreted in light of the AB-BA transfer 

paradigm; that is, when changing from a task of high diffi

culty to one of low difficulty (that is, from high to low cue 

validities) positive transfer should be evidenced. However, 

when the change involves a shift from a task of low difficul

ty to one of high difficulty, (that is, from low to high cue 

validities) negative transfer should be evidenced. 

Although methodologically sound, the Dudycha, Dumoff, 

and Dudycha (1973) study can be criticized on two important 

facets. First, the study was restricted to a single cue en

vironment; thus a change in cue validity necessarily pro

duced a corresponding change in system predictability. In 

this case, the cue shift was in accuality also a shift in 

system predictability. Secondly, the ecology employed in 

this experiment was quite sterile, involving a single cue. 

Subjects' task was limited to tracking a shift in a single 

piece of information. Such an analogous situation is rarely, 

if ever, to be found in "real-life" inference situations. No 

discrimination among available cues was necessary. 

In addition to the foregoing criticisms of the shifting 

cue validity studies reviewed above, a further comment is in 

order. All three experiments employed conditions in which 

the proper weighting of available cues changed over time. 

These studies provided no basis with which to compare their 
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results to a control condition in which the cue validities 

did not change, but rather remained the same throughout the 

learning trials. 

Brehmer (1973c) has reported a related study in which 

subjects were initially trained individually to depend upon 

either a linear or a nonlinear cue in a two-cue environment. 

Subjects were then assigned to groups of two in an interper

sonal learning (IPL) task. Subjects' response data 

(r^, r^, r^,) ware analyzed with respect to the degree of 

change required from each subject's initial cognitive system 

(i.e., initial dependence on either a linear or a nonlinear 

cue). When subjects were required to drastically adjust 

their initial cognitive systems (maximum change) , they were 

less successful in making correct criterion estimates and ia 

matching the ecological weighting system, than when little 

change or no change was required. 

Feedback 

With respect to the effects of feedback on multiple cue 

learning, research has centered on two major modes of feed

back. The first of these, known as "outcome feedback", 

allows the subject to compare his response with a specified 

criterion response. On the other hand, "lens-model feedback" 

allows the subject access to information concerning the lens-

model parameters; more specifically, feedback is given in 

the form of ecological cue validities (r . ), cue 
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intercorrelations cue utilization coefficients 

or some combination thereof. 

The research to date has granted overwhelming support to 

the superiority of lens-model feedback (Newton, 1965; Todd & 

Hammond, 1965; Hammond, Summers, & Deane, 197 3) . The 

rationale for this superiority is that, since multiple cue 

learning involves the learning of probabilistic relations be

tween cues and criterion, outcome feedback provides some 

amount of erroneous information. This may result in a de

crease in subject consistency and ability to match cue 

weights (Hammond, Summers, & Deane, 1973). It has been sug

gested, therefore, that "other forms of feedback—more suited 

to the nature of the task and to the nature of human 

cognition—need to be developed and introduced into studies 

of human learning" (Hammond, Summers, & Deane, 1973, p. 34). 

An alternative form of feedback which has received 

relatively little attention is that involved when more than 

one individual contributes information to the inference task. 

As Hammond (1972) and Brehmer (1973a) have pointed out, 

human learning often takes place in a social context in which 

individuals may obtain information about the task both from 

the task itself and from other persons who have had previous 

experience with the task. Following this "triple-system lens 

model paradigm" developed by Hammond (1972), subjects who 

have been individually trained to have specific inference 
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policies are brought together ia a nev inference task. In 

such a task, all subjects observe the same cues (e.g., 

Brehmer, 1973a) or specified subsets of cues (e.g.. Young, 

1973) and make individual estimates of criterion values. 

After interpersonal interaction, a joint estimate is made. 

Experiments utilizing this paradigm have shown that in

terpersonal learning is generally faster than individual 

learning of the same task (Brehmer, 1971; Earle, 1973), but 

that subjects' performance generally lacks consistency. On 

the other hand, in interpersonal learning, as compared to in

dividual learning, subject performance with a single cue task 

is not significantly better than with a multiple cue task. A 

possible explanation for this observed effect is that 

subjects alter their strategy or policy in order to reduce 

conflict with their partner's existing strategy (Brehmer, 

1973a). 

Studies undertaken in the interpersonal learning frame

work typically involve bringing together subjects who have 

previously acquired separate inference strategies. A related 

approach not investigated in the literature is that of allow

ing previously inexperienced individuals to learn a multiple 

cue zask together in a social context. Thus individual 

participants would learn from each other independently of 

préviods experience with a particular inference policy. 

Typically, such a procedure would be followed ia workshops 
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designed to improve decision making ability of individual 

participants. The question of group versus individual 

decision making has been addressed elsewhere (Davis, 1969; 

1973), but not in the context of multiple cue probability 

learning as proposed in the present study. Such a system of 

group feedback needs to be investigated systematically within 

the multiple cue model. 

Purpose of the Study 

The present study sought to enrich the basic theoretical 

fraaework of multiple cue probability learaiag as a normative 

model of real-life decision making behavior. According to 

such a normative model, decision making performance should be 

solely a function of the mathematical relations existing be

tween the stimulus cues and criterion (Brunswik, 1952) . 

Studies undertaken within the multiple cue framework have 

since attempted to take into account variables other than the 

mathematical relationships within the model which might 

affect human inference behavior. The present study was an 

additional attempt to further test and expand normative 

decision theory and to increase its generalization to real-

iud IX y ua. ux vua • 

accordingly, the purpose of this study was to extend the 

basic multiple cue normative decision making model to include 

a "sampling of stimulus-situations" (Brunswik, 1952) which 

sighz accompany real-world decision making behavior. This 
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was attempted by systematically manipulating several 

"ecologically valid** independent variables and examining 

their effect on subject performance. At the same time, other 

related variables (identified in past research] were held 

constant at levels which are consistent with a real-life 

decision making situation. It was reasoned that such a 

strategy would increase the external validity of the study 

and thus allow for more accurate generalizations to real-life 

decision making situations. 

The task followed the basic format of multiple cue prob

ability learning studies. Subjects observed cue values and 

made criterion predictions over a number of trials. Both the 

cues and the criterion values were assigned semantic labels 

to provide subjects with a more "meaningful psychological 

environment" (fluchinsky, 1973). In this case, the subjects, 

as undergraduate students, predicted final exam scores from 

three sources of information. Task predictability (B^e) was 

established at a level high enough so as to allow subjects a 

fairly high degree of predictive accuracy (and thus hopefully 

high task motivation), but low enough to minimize the possi-

cx ui.xaj.a« oxuvc ylcvx" 

G^s research had failed to demonstrate consistently the 

superiority of redundant information, all cues were orthogo-
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The choice of the independent variables vas dictated by 

consideration of previous multiple cue research and of a 

real-life decision making situation. Individuals whose jobs 

require them to make decisions on the basis of different 

sources of information (e.g., credit managers, stockbrokers, 

weather forecasters, college admissions personnel) usually 

derive prediction strategies after consultation with others 

in similar positions. By gaining feedback from relevant 

others, subjects may be able to develop and refine their 

decision strategies. 

furthermore, these individuals must learn to acquire a 

flexible strategy for combining sources of information to 

derive a criterion estimate. That is, they must learn to 

become sensitive to changes in cue-criterion relations over 

tiae. In addition, they must be equally prepared to deal 

with sources of information whose relation to a criterion 

might be widely discrepant or of relatively equal relevance 

or importance in predicting the criterion variable. 

The present study investigated the effects of group dis

cussion as a form of feedback, subject performance in a dy-

versus static environment, and subject performance 

different, orders of cue shift. In addition, subject 

performance was measured over blocks of trials to assess 

learning. Subject performance was measured by the standard 

-jlriple cue iziices of achievement, consistency, and 
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matching. 

With regard to these independent variables, several spe

cific predictions were aade based on the normative theory and 

on previous multiple cue research. First, according to the 

normative theory, given a constant level of system 

predictability, subject performance should be independent of 

the cue validity distribution. However, it was hypothesized 

that subjects will utilize more efficiently a set of differ

ent cue validities (i.e., r^^ = .76, = .40, r^g = .10) 

than a set of sa^ cue validities (i.e., r^ = .50, r^ = 

.50, r^^ = .50). That is, subjects should be able to learn to 

utilize "good" cue validities and to ignore "poor" ones as 

opposed to cues that possess equal predictive validity 

(Dudycha & Naylor, 1966) . 

With respect to subjects' ability to track a shift in 

cue validities, normative theory would suggest that the order 

of shift (i.e., a shift from either Same to Different or from 

Different to Same) should not affect the level of subject 

performance. However, previous research by Dudycha and 

Naylor (1966) suggests that adding a cue of greater predic

tive validity sioulu increase subject performance whereas 

adding a cue with less predictive validity should result in a 

decrease of subject performance. Since the cue-criterion 

configuration of (r^^ = .76, .40, and .10) reflects cues of 

different (greater and lesser) predictive ability than the 
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cue-criterion configuration employing cues of equal predic

tive ability - .50, .50, and .50), the results from the 

Dudycha and Naylor study would indirectly suggest that 

subject performance should be superior in that condition in 

which cue validities shift from Same to Different rather from 

Different to Same. 

Those subjects who learn the multiple cue task within 

the context of group discussion should demonstrate greater 

consistency (r^) in their judgments and should be able to 

learn the task more quickly than will individuals learning 

the task on an individual basis (Hammond, 1972; Brehmer, 

1973a). In addition, subjects in the group discussion feed

back condition should be able to detect and track a change in 

shifting cue validities more efficiently than will subjects 

in the individual learning condition. This prediction was 

based on the results of studies concerning the effects of 

feedback on multiple cue learning as well as research con

cerning individual versus group decision making (Davis, 1969; 

1973) . 
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method 

Multiple Cue Inference Task 

The inference task for this experiment followed the 

basic design of previous multiple cue probability learning 

studies. Subjects were asked to respond to 150 trials of 

cue-criterion pairings in which they predicted a criterion 

from a set of three cues. Both the cues and criterion values 

were meaningfully labeled in this experiment. The meaningful 

labels, similar to those used by Miller (1971) , were chosen 

so as to provide the subjects (college students) with a 

••meaningful psychological environment" (Huchinsky, 1973) , and 

to be representative of the ecological validities found in 

such an environment. The actual labels chosen for the cue 

validities were: a) score on a mid-term exam, b) score on a 

term paper, and c) a lab score, all taken from the same 

course. Accordingly, the criterion value was labeled as the 

score of a comprehensive final examination taken in the same 

course. 

Task Properties 

The multiple cue task used in this study was constructed 

sach that the criterion was linearly related to each of the 

cues. The strength of these relationships, as represented by 

rhe Cvie validities, varied according to the experimental con

ditions. In some of the conditions the cue validities were 

.76, .UO, and .10, while in other conditions, the cue 
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validities were .50, . 50, and .50. For both sets of cue 

validities, cues were orthogonal and resulted in a system of 

equal task predictability (E^e) = .75) . 

Both cues and criterion were generated two digit num

bers, normally distributed with means of 50 and standard de

viations of 10. These numerical values were generated by 

means of the correlated score generation program developed by 

Wherry, Naylor, Wherry, and Fallis (1965). The values were 

generated according to the cue validity, cue 

iatercorrelatioa, and system predictability parameters speci

fied above. 

The factor structure used as input to the stimuli gener

ation program is included in Appendix à. The stimuli were 

generated so as to derive a close approximation (+.0 5) to the 

theoretically specified relationships between cues and cri

terion. During the generation phase, only the three blocks 

of cue-criterion values that most nearly approximated the 

specified correlative values for each condition were chosen 

for the Same and Different cue validities. An additional re

quirement for selection of blocks was that the variance among 

the three cue values for any one trial was maximum. This re

quirement was imposed in order to maximize the sensitivity of 

the subject performance indices to differences in cue config

uration (i.e.. Same versus Different cue validities) . Appen

dix A gives the theoretical and empirical correlations be
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tween cues and criterion for each block of 25 trials. 

Group Discussion Conditions 

In order to evaluate the effect of group discussion as a 

form of feedback in a multiple cue task, half of the subjects 

were assigned to a group discussion condition while the other 

half were assigned to a no group discussion condition. All 

subjects in the group discussion condition were tested in 

groups of three individuals each. Those subjects assigned to 

the no group discussion condition were tested in groups whose 

size varied from two to siz. For the subjects assigned to 

the group discussion condition, the three subjects in the ex

perimental session were considered as constituting a group. 

They were instructed that periodically during the experiment 

they would be given the opportunity to exchange ideas with 

the members of their group concerning techniques or strate

gies utilized in performing the task, using the group as a 

"sounding board" to assess the quality of their own individu

al prediction strategies. However, they were told that their 

actual performance in the prediction task would be entirely 

an individual effort. The group discussion thus took place 

daring the interval between each of the six trial blocks, oc, 

acre specifically, after every 25 trials. The discussion 

period lasted approximately two minutes. 

Fo~ the subjects not assigned to the group discussion 

:ozdition, the individuals in an experimental session 
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performed the multiple cue task for the 150 trials, but did 

not interact with each other during the rest periods between 

trial blocks. Instead, they were instructed to evaluate in

dividually their own strategies in the prediction task. Spe

cific task instructions for both the group discusioa and no 

group discussion subjects are given in Appendix B. Thus all 

subjects, regardless of group discussion assignment, learned 

the multiple cue task under conditions of distributed, rather 

than massed practice. 

Shift Conditions 

To determine subjects' responses to changing or shifting 

cue validities, two shift conditions (shift versus no shift) 

were incorporated into the design of the experiment, also, 

two levels of order of shift were included within each of the 

two shift conditions. This resulted in four shift x order 

conditions completely crossed with two levels of group dis

cussion. For the first of these conditions, subjects made 

inferences using the set of three different cue correlations 

(.76, .40, and .10) for the first 75 trials. For the last 

set of 75 trials, judgments were made on the basis of a set 

of zdentzcal or Sazs cue correlatzons (.50, .50, and .50) « 

Thus subjects shifted from using a set of Different cue cor

relations to using a set of Same cue correlations (D-S) . 

Likewise for the second shift condition, the cue correlations 

shifted from Same to Different (S-D). The no shift groups 
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may be regarded as control groups with which to compare the 

performance of the shift groups. Thus there was a potential 

shift in both the shift and no shift conditions while there 

was an actual shift only in the shift condition. 

Those subjects assigned to the no shift condition made 

all their criterion estimates either on the basis of the set 

of Different cue correlations (D-D) or on the basis of a set 

of Same cue correlations (S-S) for the entire 150 trials. In 

brief, the shift orders (D-S, S-D) were included within the 

shift condition, while the shift orders of (D-D, S-S) were 

included within the no shift condition. The complete experi

mental design is presented in Table 1. 

Subjects 

The subjects for this experiment were 96 male undergrad

uate students enrolled in introductory and lower division 

psychology classes at Iowa State University. Subjects were 

given course credit toward their final grade as a minor aca

demic inducement for participation. Assignment of subjects 

to the experimental conditions was based on the order in 

which they signed up for participation in the experiment. 

The order in which the experimental conditions were run was 

decided on a random basis. 

Stimuli and Apparatus 

All sets of cues and criterion were typed onto a role of 

teletype paper arranged such that, for each trial, the three 
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Table 1 

Ejq)erimental Design 

Preshift Segment Postshift Segment 

Blk 1 BIk 2 Elk 3 Blk 1 BIk 2 Blk 3 

Trial 1 75 

Group Discussion 
Shift, Order 1 Different Same 

Group Discussion 
Shift, Order 2 Same Different 

Group Discussion 
No Shift, Order 1 Different Different 

Groiç» Discussion 
No Shift, Order 2 Same Same 

No Group Disojssion 
Shift, Order 1 

1 
Different Same 

No Group Discussion 
Shift, Order 2 Same Different 

No Group Discussion 
No Shift, Order 1 Different 

1 

1 Different 

No Group Discussion 
No Shift, Order 2 

» 
1 

1 Same 
1 

Same 

Note: Different: Cue 1 (Mid-Term Exam) = .76 ^ = .76 
Cue 2 (Mid-Term Essay) Xq2 = .40 ® 
Cue 3 (Mid-Term Lab) = .10 

Same: Cue 1 (Mid-Term Exam) = .50 r2 = .yg 
Cue 2 (Mid-Term Essay) rg2 = .50 
Cue 3 (Mid-Term Lab) = .50 
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cues and the corresponding criterion value were located on 

the same row. This teletype paper was loaded onto a device 

which was specially equipped to fit under an opaque 

projector. 

This device was fitted with a special template which al

lowed the experimenter to project one row of three cues and 

the corresponding criterion value on a screen at the same 

time. For each trial, the cues were presented first, fol

lowed by the presentation of both the cues and the criterion. 

Each set of cue-criterion values sere presented sequentially 

by rolling the teletype paper on the special device. The cue 

and criterion values for blocks of Same and Different cue 

validities are given in Appendix A. 

For all experimental conditions, the cues were labeled 

"MID-TERM EXAM SCOBE", "MID-TERM ESSAY SCORE", and "MID-TERM 

LAB SCORE." Accordingly, the criterion value was labeled 

"FINAL EXAM SCORE." These labels were mounted directly onto 

the template. 

Procedure 

Each experimental session lasted approximately one hour 

and a half and consisted of from tvo to s%x subjects. Eefoce 

the beginning of the experimental task, all subjects were 

instructed that the purpose of the experiment was to study 

how individuals use information from several variables, or 

cues, in making predictions about another variable, called 
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the criterion. Subjects were told that their task in the ex

periment vas to observe the values of the three cues and, on 

the basis of these values, to estimate the value of the cri

terion. Hore specifically, subjects were informed that their 

task would involve making predictions of the criterion (final 

exam score) by using the cues of a mid-term exam score, a 

mid-term essay score, and a mid-term lab score, all taken 

from the same course. This course was one taught at another 

university. 

Subjects were informed that they were to predict a two-

digit number, representing the final exam score, on the basis 

of three two-digit numbers representing scores on a mid-term 

exam, a term paper, and a lab score respectively. Because 

the cue and criterion values were generated with means of 50 

and standard deviations of 10, special instructions regarding 

the meaning of the numbers with respect to the cue and cri

terion labels were necessary. Accordingly, subjects were 

told that a slightly different grading system was being used 

for this course than was normally encountered in college 

courses, k score of 50 represented an average score, and the 

scores could range froz 10 to 90- Subjects ears also 

instructed that the final exam, being comprehensive, was to 

reflect the same skills, knowledge, etc. manifested in the 

term paper, mid-term test, and lab score. Subjects were told 

that they were to make their estimates of the criterion on 
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the basis of the value of the cues shown on a particular 

trial as veil as on the basis of their cumulative experience 

with cue-criterion pairings from previous trials. The cri

terion value displayed was to be regarded as the best possi

ble estimate for a particular trial, and that, although per

fect prediction was impossible because of the nature of the 

task, the accuracy of their estimates should improve over 

trials. 

Those subjects assigned to the group discussion condi

tion were told that, periodically during the course of the 

experiment, they would be given rest periods during which 

they would be allowed to discuss the task among themselves. 

During this time they would be encouraged to discuss differ

ent strategies that might be useful in making predictions 

about the criterion. It was stressed, however, that all pre

dictions would be made on an individual basis once the exper

imental trials had resumed. 

On the other hand, those subjects assigned to the no 

group discussion condition were informed that, periodically 

during the course of the experimental task, they would be 

yzven rest periods curzng Wuxcii they should contemplate or 

evaluate tie strategies they had been employing to predict 

the criterion. 

To establish the rationale for the shift manipulation, 

subjects were told that, in the course of the experiment, it 
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vas possible that they may be dealing with cues and a criter

ion taken from another course and instructor. They were 

informed that the relationship between the cues and criterisn 

might not necessarily remain the same for the new course, 

since different instructors might not agree on the relative 

importance which they think should be placed on mid-term exam 

scores, essay scores, and lab scores in determining the final 

exam score. Therefore subjects should be aware that the re

lationships existing between cues and criterion may change 

over the course of the experimental task. After the first 7 5 

trials, all subjects were informed that the cue scores were 

taken from another course. Therefore the relative importance 

of the cue scores in predicting the criterion may not be the 

same as before. These instructions established the rationale 

for a potential shift in cue validities. 

Following these instructions, five practice trials were 

given in order to familiarize subjects with the task and to 

answer any questions. Each experimental trial lasted approx

imately fifteen seconds—ten seconds in which subjects viewed 

the cues and recorded a response followed by five seconds in 

vhich the actual criterion valus sas paired with the corre

sponding cue values. For each experimental trial, subjects 

observed the cue values, recorded their prediction of the 

criterion value (Y*s) and then observed the actual criterion 

value (Ye) (outcome feedback), in order to compare the actual 
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value with their predicted value. Each subject recorded his 

estimate of the criterion value on an answer sheet with 150 

numbered spaces provided for his responses (Appendix C). 

After the experiment terminated, subjects were administered a 

post-experimental questionnaire. A copy of this question

naire is included in Appendix D. 

Experimental Design 

The design for this study incorporated two levels of 

group discussion feedback (group discussion versus no group 

discussion) , two levels of cue shift (shift versus no shift) 

and two orders of cue shift (Same to Different versus Differ

ent to Same within the shift condition, and Same to Same 

versus Different to Different within the no shift condition). 

Learning trials were grouped into six blocks of 25 trials 

each. The first three blocks (trials 1-75) were considered 

as preshift trials. The second three blocks (trials 76-150) 

were considered as postshift trials. Thus the two pre-post 

segments constituted one of the within factors. The three 

blocks within the preshift segment constituted the second 

within factor. In summary, the between subject factors con

sisted of two levels of group discussion, two levels of 

shift, and two levels of order of shift. The within factors 

consisted of two levels of pre-post segments and three levels 

of blocks. 
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RESULTS 

Subjects' responses (Ys) were divided into three 

preshift and three postshift blocks of 25 trials (hence 

referred to as the pre-post segments factor) for the purpose 

of data analysis. For each of these trial blocks the three 

multiple cue indices of achievement (r ), consistency {r_), 

and matching (i^) were calculated and transformed into Fisher 

Zr values. These Zr values were used as data in three 2 

(levels of group discussion) x 2 (levels of shift) x 2 

(levels of order of shift) x 2 (pre-post segments) x 3 

(blocks) factorial analyses of variance with repeated meas

ures over levels of the last two factors. 

A separate data set was generated by dividing the twelve 

subjects in all eight experimental conditions into four 

groups of three subjects each. For all three indices Fisher 

Zr values were summeu over the three subjects within a group 

and these sums were used as data for three additional 

2x2x2x2x3 factorial analyses of variance eith repeated meas

ures over levels of the last two factors. This data set was 

generated because the group discussion manipulation may have 

resulted in nonindependence of subject responses, and thus 

necessitated the employment of an additional mean square 

error term which was used in the post hoc comparisons. 

The results of the statistical analyses are presented as 

rhey pertain to subject achievement, consistency, and 
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matching. Several main effects and interactions were con

tained in higher-order interactions and therefore were not 

selected for graphical representation. For all analyses, all 

factors with the exception of subjects were treated as fixed. 

The analyses of variance presented in Tables 2, 3, and 4, 

are those performed on the data from individual subjects 

rather than from groups. The mean square error for both the 

individual and group analyses are included in the analysis of 

variance tables. To avoid interpretative difficulty, the 

reader is instructed that the first mean square error of each 

pair is the appropriate mean square error for the analysis of 

variance presented in each table. On the other hand, the 

second mean square error of each pair is the mean square 

error for the analysis of variance on the group data. This 

mean square error was used in the appropriate post hoc tests 

in order to provide a conservative test of differences be

tween treatment means. 

The results of the analysis of variance of achievement 

data are presented in Table 2. This analysis indicated that 

no between-subject main effects reached statistical signifi

cance Only the within—subject mam sffect of blocks 

within pre-post segments was significant (F 2,176 = 10.214, 

2<.01). 



38 

Table 2 

Summary of the Analysis of Variance on the Fisher Z 
Scores for Subject Achievement over Blocks of Trials 

Source of Variance df MS F 

Between Subjects 
Group Discussion (GD) 1 .048 .387 
Shift (S) 1 .001 .008 
Order of Shift (0) 1 .065 .542 
GD X S 1 .025 .202 
GD X 0 1 .336 2.709 
S X 0 1 .973 7.846** 
GD X S X 0 ' 1 .018 .145 
Subjects/Groups (S/G)* 88 . 124 
Subjects/Groups (S/G)z 24 .143 

Within subject 
Pre/Post Segments {P) 1 .012 .214 
G X P 1 .041 .732 
S X P 1 .268 5.107* 
C X ? • 000 r\ r\r\ • vr w 
G X s X P 1 .000 .000 
G X 0 X P 1 .011 .196 
S X 0 X P 1 .039 .696 
G X S X 0 X P 1 .059 1.053 
P X S/GI 88 .056 
P X S/G2 24 .043 

•*£<.01 
»£<=05 
iMean square error for the analysis of variance on individual 
data. This was used as the mean square error for the analy
sis of variance presented in this table. 
zMean square error for the analysis of variance on group 
data. This vas used as the mean square error for the post 
hoc comparisons. 
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Table 2 (continued) 

Source of Variance 

Blocks (B) 
6 
s 
0 
G 
G 
S 
G 
B 
B 

B 
B 
B 
S 
0 
0 
s 

B 
B 
B 
0 

S/Gi 
s/g2 

X B 

P 
G 
S 
0 
G 
G 
S 
G 

X 
X 
X 

X 

X 
X 
X 
X 

Errori 
errorz 

G 
P 
P 
P 
S 
0 
0 
s 

B 
B 
B 
P 
P 
P 
0 

B 
B 
B 
P X B 

df MS 

2 
2 
2 
2 
2 
2 
2 
2 

176 
48 

.286 

.031 

.034 

.024 

. 101 
.012 
.045 
.040 
.028  
.026 

10.214** 
1.107 
1.214 
.857 
3.607* 
.428 
1.607 
1.429 

2 
2 
2 
2 
2 
2 
2 
2 

176 
48 

,007 
.009 

016 
,072 
.047 
.018 
.099 
.024 
.028 
.02:/ 

.246 

.310 

.568 
2.551 
1.665 
.623 
3.514* 
.850 

Total 575 
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However several of the higher-order interactions were 

significant sources of variation. The between-subject inter

action of shift X order (F 1,88 = 7.846, £<.01) reached sta

tistical significance. The interaction between shift x pre-

post segments was also significant (F 1,88 = 5.107,2<.05) as 

were the interactions between group discussion x shift x 

blocks (F 2,176 = 3.607, 2<.05) and between shift x order x 

pre-post segments x blocks (F 2,176 = 3.514, P<.05). The 

group discussion x shift x blocks interaction is represented 

in Figure 2 while the shift x order z pre-post segment x 

blocks interaction is plotted in Figure 3. 

The results of the analysis of variance of subject con

sistency data are presented in Table 3. Consistency varied 

significantly across blocks within pre-post segments (F 2,176 

= 31.264, £<.01). The two-way interaction between order x 

pre-post segments (F 1,88 = 6.325, g<.05) also reached sta

tistical significance. 

The three-way interaction between shift x order x pre-

post segments was also significant (F 1,88 = 5.707, £<.05) 

and is presented in Figure 4. Sheffe's test for nonpairwise 

ccsparxsciis (Kirk, 1968) indicated that, undtr the shift con

dition, subject consistency was significantly greater when 

predictions were made from Different cue validities than from 

Same cue validities (F 1,24 = 164.39, P<.01) . 



Shift No Shift 

Block 1 Block 2 Block 3 

Group. Discussion 
#—-O No Group Discussion 

Block 1 Block 2 Block 3 

Figure 2. Significant interaction between Group Discussion x Shift x Blocks for 
subject achievanent (r^). 
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Figure 3. Significant Shift x Pre-Post Segments x Blocks interaction for subject 
achievement (r ). (D = Different cue validities, S = Same cue validities) 
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Table 3 

Summary of the Analysis of Variance on the Fisher Z 
Scores for Subject Consistency over Blocks of Trials 

Source of Variance df MS F 

Between Subiects 
Group Discussion (GD) 1 . 179 .505 
Shift (S) 1 .077 .223 
Order of Shift (0) 1 1.091 3.083 
GD X S 1 . 116 .327 
GD X 0 1 1.313 3.709 
S X 0 1 .001 .003 
GD X S X 0 1 .000 .000 
Subjects/Groups (S/G) i 88 .354 
Subjects/Groups (S/G)% 24 .328 

Within Subiects 
Pre/Post Segments (P) 1 .000 .000 
G X P 1 .080 .650 
S X P 1 .014 .114 
G X P 4 • .778 S.325* 
G X S X P 1 .031 .252 
G X 0 X P 1 .008 .065 
S X 0 X P 1 .702 5.707* 
G X S X 0 X P 1 .234 1.902 
P X S/GI 88 . 123 
P X S/G2 24 .089 

»£<.05 
iMeas square error for the analysis of variance on individual 
data. This was used as the mean square error for the analy
sis of variance presented in this table. 
2Mean square error for the analysis of variance on group 
data. This vas used as the mean square error for the post 
hoc comparisons. 
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Table 3 (continued) 

Source of Variance df MS F 

Blocks 
G X B 

X 
X 
X 
X 
X 
X 

(B) 

s 
0 
G 
G 
S 
G 
B 
B 

B 
B 
S 
0 
0 
s 

B 
B 
B 
0 

s/gi 
S/G2 

X B 

2 
2 
2 
2 
2 
2 
2 
2 

176 
48 

2.376 
.031 
.000 
.151 
.170 
.251 
.514 
.052 
.076 
.062 

31.264** 
.408 
. 000  
1.987 
2.237 
3.302* 
6.763** 
.684 

P 
G 
S 
0 
G 
G 
S 
G 

G 
P 
P 
P 
S 
0 
0 
S 

B 
B 
B 
P 
P 
P 
0 

B 
B 
B 
P X B 

errorz 
Error-

2 
2 
2 
2 
2 
2 
2 
2 

176 
I l  o  

,033 
013 
,001 
,359 
.065 
. 148 
.192 
.055 
.069 

.478 

.194 

.013 
5.191** 
.941 
2.142 
2.778 
.789 

Total 575 

**D<.01 
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Figure 4. Significant Shift x Order x Pre-post Segments interaction for 
subject consistency (r^). 
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The within-subject variable of trial blocks entered into 

three three-way interactions. These were: 1) group discus

sion X order x blocks (F 2,176 = 3.302, £<.05), presented in 

Figure 5; 2) shift x order x blocks (F 2,176 = 6,763, 

£<(.01), presented in Figure 6; and 3) pre-post segments x 

order x blocks (F 2,176 = 5.191, £<.01), presented in Figure 

7. These significant interactions indicated that order of 

shift interacted with group discussion, shift and pre-post 

segments over trial blocks. These interactions primarily re

flect fluctuation of consistency across blocks and yielded no 

clear interpretation with regard to the hypotheses of 

interest. 

The results of the analysis of variance of matching data 

are presented in Table 4. Hatching significantly varied over 

levels of order of shift (F 1,88 = 6.052, £<.05) and over 

levels of trial blocks (F 2,176 = 4.547, £<.05). 

The two-way interaction between shift x order was sig

nificant (F 1,88 =17.735, £<.01) as was the two-way interac

tion between shift x pre-post segments (F 1,88 = 5.522, 

£<.05). Comparable to the consistency data, the three-way 

interaction between shift x order x pre-post segments sas 

statistically significant (F 1,88 = 7.793, £<.01) and is 

graphically represented in Figure 8. 
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Table 4 

Summary of the Analysis of Variance on the Fisher Z 
Scores for Subject Hatching over Blocks of Trials 

Source of Variance df MS F 

Between Subjects 
Group Discussion (GD) 1 1.286 1.278 
Shift {S) 1 .009 .009 
Order of Shift (0) 1 6.089 6.052* 
GD X S 1 2.709 2.693 
GD X 0 1 .569 .566 
S X 0 1 17.842 ' 17.735** 
GD X S X 0 1 .023 .023 
Subjects/Groups (S/G) * 88 1.006 
Subjects/Groups (S/G)2 24 1.419 

Within Subjects 
Pre/Post Segments (P) 
G X P 
S X P 
0 X ? 
G X S X P 
G X 0 X P 
S X 0 X P 
G X S X 0 X P 
P X S/Gi 
P X S/G2 

1 2.014 
1 .223 
1 3.849 

1 
1 
1 
1 

88 
24 

.017 
.000 

5.432 
1.136 
.697 
.739 

2.889 
.319 
5.522* 
4 ^ "Vf* I «O # ̂  
.024 
.000 

7.793** 
1,630 

**£<,01 
»£<.05 
iMean square error for the analysis of variance on individual 
data. This was used as the mean square error for the analy
sis of variance presented in this table. 
ZMean square error for the analysis of variance on group 
data. This was used as the mean square error for the post 
hoc comparisons. 
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Table 4 (continued) 

Source of Variance df MS F 

Blocks (B) 
G X B 
S X B 
0 X B 
G X S X B 
G X 0 X B 
S X 0 X B 
G X S X 0 X B 
B X S/Gi 
B X S/GZ 

2 
2 
2 
2 
2 
2 
2 
2 

176 
48 

1.587 
.733 
.224 
.182 
.290 
.198 
.638 
. 1 1 2  
.347 
.428 

4.547* 
2 . 1 1 2  
.646 
.524 
.836 
.571 
1.838 
.322 

P 
G 
S 
0 
G 
G 
S 
G 

X 
X 
X 
X 
X 
X 
X 
X 

Errori 
Errors 

G 
P 
P 
P 
S 
0 
0 
S 

B 
B 
B 
P 
P 
P 
0 

B 
B 
B 
P X B 

2 
2 
2 
2 
2 
2 
2 
2 

176 
48 

.005 

.256 
-374 
1.853 
.727 
.387 
.023 
.259 
.366 
. 322 

.015 

.701 
1.024 
5.065** 
1.986 
1.058 
.064 
.709 

Total 575 
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Sheffe*s test for nonpairwise comparisons indicated that, for 

the no shift condition, matching was significantly better 

when predictions were made from Same cue validities rather 

than from Different cue validities (F 1,2% = 15.76, £<.05). 

Furthermore, Newman-Keuls tests for pairwise comparisons 

(Kirk, 1968) yielded two significant differences. First, 

matching was significantly greater for predictions based on 

Same versus Different cue validities when the cue validities 

shifted from Same in preshift trials to Different in 

postshift trials. Secondly, matching was significantly 

better in the no shift condition when predictions in 

postshift trials were made from same versus different cue 

validities (2<»05) . 

The only other higher-order interaction for matching ta 

reach statistical significance was the three-way interaction 

between order x pre-post segments x blocks (F 2, 176 = 5 = 065, 

£<.01). This interaction is plotted in Figure 9. As with 

the consistency data, this interaction primarily reflected 

fluctuation of matching performance over blocks and yielded 

no clear interpretation with regard to the hypotheses of 

interest. The reader is referred to the discussion 

for detailed explication of these results. 
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Table 5 represents a summary of subjects responses to 

the post-experimental questionnaire items concerning how they 

thought they weighted the cues in the preshift and postshift 

segments (Appendix D). Subjects responded to these items by 

assigning weights ranging from "1" (weighted the cue very 

little) to "99" (weighted this cue very much). 
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Table 5 

Average Weights Assigned to Cues by 
Subjects for all Experimental Conditions 

Pre-Shift Segment Post-Shift Segment 
Exam Essay Lab Exam Essay Lab 

Group Discussion 

Different Same 
71.67 49.25 23.83 42.52 54.63 58.00 

56.91 52.17 61.50 66.50 63.58 40.17 
Different Different 

72.65 49.33 29.92 62.58 57.00 41.44 

57.92 55.00 33.00 50.00 38.33 58.33 

No Group Discussion 

Different Same 
64.91 46.66 30.42 52.41 45.00 52.50 
———————————Same^—————————— ——————— — Differsnt——— 

O I . U U  4 j . 3 U  3 U . V U  O Z . U U  4 o . W V  3 U . U U  

67.18 39.09 27.82 67.55 U2.73 33.90 

41.50 50.90 55.40 46.80 43.00 56.10 

Averaged Over Group Discussion/No Group Discussion 

———————— Dxf f 6r e&t— Same 
68.29 47.96 27. 13 47.47 49.82 55.26 

-Different — — — — — — 

58.96 47.84 55. 75 64.25 54.79 45.09 
————————Différé nt——— — — — — — — — — —  -Different 
69.97 44.21 23. 87 65.07 49.37 37.67 

— — — — — —  

49.71 52.95 44. 20 48.40 43.17 57.22 
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DI SCUSSION 

Because of the nature of the questions addressed in the 

present study the results of subject achievement, consisten

cy, and matching will be discussed as they relate 

specifically to the hypotheses of interest. These hypotheses 

concern evaluating inference behavior with Different versus 

Same cue configurations (given equal system predictability), 

with stationary versus shifting ecological cue validities, 

and with feedback given to subjects in the form of group dis

cussion versus no such feedback given. 

Two of the hypotheses tested in this study can be best 

addressed by examination of the four-way interaction between 

shift k order x pre-post segments x blocks for the 

achievement data (Figure 3). These hypotheses concern 

subject achievement with configurations of Same versus Dif

ferent cue validities and with configurations of cues whose 

validities change over the course of time. 

The four-way interaction is divided into four separate 

panels, these panels representing the function relating 

subject achievement over blocks of trials to the between-

subject conditions. Variation of data across the pannels 

represents between-subject variation while variation of data 

within each panel represents within-subject variation. Be

cause the between-subject variation is large relative to the 

within-subject variation (see Table 2) , the reader is 
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instructed that tiie functions can be best interpreted across 

trials within a condition (panel) rather than between condi

tions. 

By dividing the plotted interaction into preshift and 

postshift segments it becomes apparent that the function 

relating achievement to between-group conditions over blocks 

differs markedly for the preshift and postshift segments. In 

the preshift trials, no overall difference in achievement be

tween Same versus Different cue validities is evidenced. 

Theoretically, when identical cue validities are used in 

preshift trials (Same-Different; Same-Same) the plotted 

functions relating achievement to the experimental conditions 

over trial blocks should overlap. Likewise, the same expec

tation is true when Different cue validities are used in 

preshift trials (Different-Same; Different-Different). 

However, the plotted interaction indicates that, al

though this expectation is upheld for Same cue validities for 

preshift trials (panels 2 and 4) , the functions are markedly 

discrepant when predictions are made from Different cue 

validities in preshift trials (panels 1 and 3) . Since both 

the Differeût—SamS and Different—Different groups were 

treated identically in preshift trials, the discrepancy in 

these functions can only be attributed to sampling variation. 

Moreover, since the error mean square for between-subject 

comparisons was large relative to the error mean square for 
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within-subject comparisons (see Table 2) , achievement per

formance for the four between-subject groups (Different-Same; 

Same-Different; Different-Different; Same-Same) should be 

considered as approximately equal. 

For the purpose of evaluating the hypotheses addressed 

in this study, the reader's attention is directed to the 

function relating achievement to the between-subject condi

tions over blocks for the postshift segment. This function 

is represented in the right half of panels 1 through 4. As 

in previous studies in shich cue validities shifted in the 

course of the task* (e.g., Peterson, Hammond, & Summers, 

1965; Summers, 1969; Dudycha, Dumoff, & Dudycha, 1973), 

there is a marked drop in achievement for the initial 

postshift trials when an actual (as opposed to potential) 

shift took place (Different-Same; panel 1; Same-Different: 

panel 2) . This drop in achievement for the shift conditions 

is to be compared to the no shift conditions (Different-

Different; panel 3; Same-Same: panel 4) in which little or 

no decrease in achievement was evidenced. This difference 

alone probably accounted for the interaction attaining its 

level of statistical significance (#05) # 

Examination of the postshift achievement data for the 

shift X order x pre-post segments x blocks interaction is 

most informative with regard to the hypotheses of interest. 

The first hypothesis concerned the superiority of subject 
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achieveoent for a configuration of Different cue validities 

versus a configuration of Same cue validities. This hypothe

sis was clearly not supported. In fact, inspection of the 

postshift data suggest the opposite to be true. 

Comparison oZ the achievement data for the no shift con

ditions of Different-Different and Same-Same indicates that, 

when subjects made predictions based on Same cue validities 

throughout the task (panel U), there was evidenced a marked 

learning function over both preshift and postshift segments 

of the task. On the other hand, when Different cue 

validities were used throughout the task (panel 3} preshift 

achievement performance was highly variable while postshift 

performance showed little improvement over trials; there was 

no overall difference in achievement between preshift and 

postshift segments. 

Unfortunately, the combined preshift and postshift data 

do not permit an aneguivocal comparison between achievement 

with Different and Same cue configurations. However, 

inspection of the postshift achievement data suggests a 

clearer interpretation. Regardless of whether an actual (as 

opposed to potential) shift in cue validities occurred in the 

task, subject postshift achievement performance was somewhat 

better when predictions were made from a configuration of 

Same versus Different cue validities. However, since the 

difference in achievement between the postshift Same versus 
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postshift Different cue validities over all three postshift 

trial blocks did not reach statistical significance as 

indexed by the conservative Sheffe test, this result must be 

cautiously interpreted. 

The second hypothesis concerned the order of shift when 

an actual shift in cue validities occurred (i.e., Different-

Same; Same-Different). It was hypothesized that achievement 

performance would be better when cue validities shifted from 

Same to Different (panel 2) than when the validities shifted 

from Different to Same (panel 1) . Again, the data do not 

confirm the hypothesis. For both the Different-Same and 

Same-Different conditions, both preshift achievement per

formance and initial postshift performance were equivalent. 

However, after the shift in cue validities had occurred, 

achievement in the Different-Same condition (in which Same 

cues were used in postshift trials) increased over trials 

relative to the Same-Different condition (in which Different 

cues were used in the postshift trials) . Again this must be 

cautiously inxercreted as the conservative Sheffe test com

paring the postshift data for these two groups was not 

s%a%iszically significaar (£>-10). However, since for this 

: ciciiiar interaction, aa a posteriori test, such as the 

test, does not aake comparisons of postshift 

Lch_evc2=2t dâtî conditional on preshift performance, it is 

that direct interpretation of the functions 
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depicted in the plotted interaction is more appropriate for 

addressing the questions posed in the present study. 

With regard to the post shift superiority of the 

Different-Same versus Same-Different conditions, further 

insight may be gained by examination of the shift x order x 

pre-post segments interactions for both the consistency and 

matching data. These interactions are presented in Figures 4 

and 8 respectively. Examination of the function relating 

consistency and matching to the shift conditions of 

Different-Same and Same-Different over pre-post segments 

reveals a seemingly paradoxical result. When the direction 

of shift is from Same in preshift trials to Different in 

postshift trials, consistency increases while matching de

creases. However, when the shift is in the direction of Dif

ferent-Same, consistency decreases while matching remains 

constant. 

&s Deane, Hammond, and Summers (1972) have pointed out, 

a high level of matching m ay be accompanied by a low level of 

consistency, as well as the converse. The implication of 

this relationship for the results of the present study seem 

clear. When subjects shifted to a configuration of Different 

cue validities after previous exposure to a configuration of 

Saae cue validities, they utilized an inappropriate cue uti

lization strategy, but did so consistently. On the other 

aa&d, when subjects shifted to a configuration of Same cue 
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validities after previous exposure to a configuration of dif

ferent cue validities, their consistency decreased, 

reflecting a search for the correct cue utilization scheme 

over trials. 

In summary it appears that when there is either a £Oten-

tial or actual shift in cue validities in an inference task, 

achievement is better when subjects make predictions in 

postshift trials based on a configuration of equally valid 

cues rather than on a configuration of differently valid 

cues. (The reader is reminded that, although cue validities 

changed over trials, system predictability remained con

stant) . This finding is contrasted with that reported by 

Todd and Hammond (19 65) in which achievement was significant

ly better in a task with three differently valid cues (r^ = 

.77, .52, and .27) than in a task with three equally valid 

cues (r^i = .50, .50, and .50) = 

However, there are several critical differences between 

the Todd and Hammond study and the present study which make 

direct comparison of results difficult. First of all, Todd 

and Hammond used geometric cues rather than numeric cues with 

semantic labels. Secondly, their study involved no potential 

or actual shift in cue validities in which subjects might 

direr their cue utilization strategies. And most important, 

the tolerance limits within blocks for the empirical cue-

crLterion correlations and cue intercorrelations were higher 
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(i.e., ± .10 to ± .20 than in the present study (i.e., ± .05. 

Thus it is possible in the Todd and Hammond (1965) study 

that block to block variation in empirical cas validities may 

have resulted in a marked deviation from the theoretical set 

of Different of Same cue validities. This possibility is es

pecially critical when evaluating achievement performane when 

predictions were made from cues of supposedly "equal" 

validity. 

Furthermore, as Dudycha, Dudycha, and Schmitt (1974) 

have demonstrated, when cue intercorrelation is left to vary, 

there is a potential confounding of effects with both system 

predictability and cue validities. It is also important to 

note that, in the present study, blocks of cue values for 

both the Same and Different cue validity configurations were 

selected so as to maximize the variance of the cue values 

within each trial. Thus the present study was more sensitive 

to differences between strategies emphasizing different 

versus equal weighting strategies. 

The question still remains as to why achievement per

formance in the postshift trials was better for Same versus 

iiifferenr cue validities regardless of whether a potential or 

actual shift in cue validities took place. That is, 

postshift achievement performance was better for Same cue 

validities which were preceded in the preshift trials either 

by Same cue validities (in which only a potential shift was 
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involved) or by Different cue validities (in which an actual 

shift in cue validities occurred). 

The most parsimonious explanation would be the follow

ing. Given that subjects in a decision task are aware of a 

potential shift, they gravitate toward a strategy of egual 

weighting of information after a potential shift. Thus re

gardless of the cue configuration which preceded the poten

tial shift, they adopt a cue utilization strategy in which 

all information is treated as equally important. This strat

egy is maintained until a strategy involving different 

weighting of cues appears to be more appropriate. 

Examination of the post-experimental questionnaire data 

suggest that such might be the case. Subjects were asked to 

assign numbers to the three cues according to how they 

thought they weighted the cues to predict the criterion for 

both the preshift trials and the postshift trials. These 

numbers ranged from 1-99, with "1" indicating a very low 

weight and "99" indicating a very high weight. Table 5 

presents a summary of these results. 

It is apparent that differently valid cues occurring 

after the shift are weighted more nearly equally than 

differently valid cues occurring before the shift. This 

tendency toward equal weighting is most apparent for 

differently valid cues in the postshift segment preceded by 

differently valid cues in the preshift segment. 
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The remaining hypotheses addressed in this study con

cerned the effectiveness of group discussion as a possible 

form of feedback in a multiple cue probability learning task. 

There was no support for the hypothesis that subjects who 

learned the task with group discussion feedback should demon

strate greater consistency than those who learned on aa indi

vidual basis. The main effect of group discussion for the 

consistency index did not reach statistical significance 

(£>.10). Also not supported was the hypothesis that subjects 

in the group discussion condition should learn the task 

faster than those in the no group discussion condition. 

Neither the group discussion x blocks interaction nor the 

group discussion x pre-post segments x blocks interaction 

were significant for the achievement data (£>.10). 

However ths significant group discussion x shift x 

blocks interaction for achievement (Figure 2) did give strong 

support for the hypothesis that group discussion feedback 

should enable subjects to detect and track a shift in cue 

validities over trials relative to no such feedback. 

Inspection of rae function relating achievement to group dis

cussion/no discussion over blocks suggests that group discus

sion feedback facilitates multiple cue learning in which cue 

validities shifz over trials, relative to no group discussion 

feedback. On ràe other hand, when no actual shift in cue 

validities occurred, group discussion feedback was much less 
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facultative over trials than no group discussion. 

These data suggest that a puimary function of group dis

cussion feedback may be to sensitize the members of a group 

to the possibility of a shift in cue validities. When a 

shift actually occurred, this form of feedback was 

facilitative in helping individuals in the group detect and 

properly adjust to the change. 

However, feedback from other group members also has its 

drawbacks. The data from the present study suggest that 

group discussion feedback nay give erroneous information 

regarding the possibility of a shift in cue validities, 

sensitizing the group to perceive a shift when in fact none 

existed. 

Reference to the literature on the effect of different 

forms of feedback in multiple cue learning is appropriate. 

Castellan (1974) g in commenting on the effect of different 

types of feedback on multiple cue learning stated that "feed

back other than outcome feedback is facilitative to the 

judgment process if the feedback is appropriate or informa

tive with respect to the true nature of the relation between 

the cues and criterion or distal variable" (p. 45). 

Although Castellan was referring to feedback concerning 

task properties and subject utilization strategies (e.g., 

Hammond, Summers, & Deane, 1973) an analogy can be drawn to 

the present study. Group discussion feedback was effective 
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in sensitizing subjects to a particular property of the task 

in this experiment; that a shift in cue validities occurred. 

However, it appears that this form of feedback was not 

facilitative when a potential but not actual shift in cue 

validities occurred. Group discussion feedback may indeed be 

a double-edged sword; its use in similar inference tasks 

should be regulated accordingly. 
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CONCLUSIONS 

This study attempted to extend the basic multiple cue 

normative decisioa-making model by evaluating the effects on 

multiple cue inference behavior of several "ecologically 

valid" variables. Thus the effects of group discussion feed

back and shifting versus stationary cue validities were eval

uated in a meaningful environment. This environment was 

characterized by moderately high system predictability and 

three orthogonal stimulus cues with meaningful semantic 

labels. 

The major hypotheses regarding achievement performance 

with Different versus Same cue validities and with direction 

of shift of cue validities were not supported. Instead, 

trends were in the opposite direction of those hypothesized. 

No conclusions could be drawn from the data concerning the 

relative superiority of configurations of Different and Same 

cue validities. However, the data suggested that achievement 

performance after a potential or actual shift in cue 

validities was best when predictions were made on the basis 

of equally weighted cue validities, regardless of the config

uration of cues which preceded the potential or actual shift. 

Furthermore, group discussion feedback proved to have 

facilitative effects only when cue validities shifted. When 

there was no shift in cue validities, achievement performance 

was better when no group discussion feedback was available. 
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The present study was characterized by several methodo

logical improvements over previous multiple cue studies. For 

instance, the effects of shifting cue validities were evalu

ated with multiple instead of single cues with system 

predictability held constant. Also, when there was a shift 

in cue validities, the shift involved a change to a configu

ration of new validities instead of a simple reversal of ex

isting cue validities. In addition, to better evaluate the 

effects of the shift, control conditions were included in 

which the configuration of cue validities remained constant 

throughout the experiment. 

Furthermore the cue values were generated so as to 

maximize the sensitivity of the task to differences between 

strategies emphasizing different versus equal weighting em

phasis. However, many of these improvements over past 

methodologies made comparisons of the data in the present 

study to that reported in previous literature difficult. 

Given the results of this study, it is suggested that 

future research be directed first of all toward evaluation of 

different cue validity configurations. The present study 

would have been improved by additional control conditions 

which would have permitted an unequivocal comparison of 

equally valid versus differently valid cues both with and 

without an anticipated shift. Secondly, it is suggested that 

The potential utility of group discussion as a viable form of 
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feedback ia a decision-making context be identified. 

The major theoretical focus of the present study was the 

evaluation of certain variables thought to be characteristic 

of real-life decision-making behavior. It is hoped that 

future research in the area will also address itself to the 

study of those variables which have a direct bearing on real-

life decision situations. 
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78 

Table A-1 

Block one of Same Cue Validities 

factor Structure Variable Correlations^ 

I II III IV Y Cue 1 Cue 2 Cue 3 

1 ,999 .000 .000 .000 Y 1 .000 .488 .543 .549 
2 .500 .500 .707 .000 1 .499 1.000 -.026 -.016 
3 .500 -.500 .000 .707 2 .499 .000 1.000 -.031 
4 .500 .500 -.704 .000 3 .499 .000 .000 1.000 

Cue and Criterion Values 

Trial Mid-Term aid-Term Mid-Term Final Exam 
Exam Score Essay Score Lab Score Score 

001 65 60 71 71 
002 68 40 47 49 
003 48 66 68 65 
004 54 44 61 49 
005 42 48 46 39 
006 42 47 57 50 
007 47 59 54 50 
008 37 48 58 51 
009 60 58 54 54 
010 60 56 38 49 
Oil 68 69 46 65 
012 42 4 6 40 39 
013 37 62 38 47 
014 67 52 59 61 
015 49 45 46 45 
016 56 54 50 5U 
017 54 38 65 45 
018 60 41 41 47 
019 54 57 17 35 
020 54 27 50 38 
021 2 3 5 S 54 43 
022 43 34 55 42 
023 52 44 46 49 
024 29 56 51 43 
025 53 49 38 51 

- rh.6oretical cue-criterion correlations are located in the 
lover triangular matrix. Empirical cue-criterion correla
tions are located in the upper triangular matrix. 



Table A-2 

Block Two of Same Cue Validities 

Factor Structure Variable Correlations * 

I II III IV Y Cue 1 Cue 2 Cue 3 

1 .999 .000 .000 .000 Y 1. 000 .462 .515 .532 
2 .500 .500 .707 .000 1 499 1.000 -.025 -.030 
3 .500 -.500 .000 .707 2 499 .000 1.000 -.043 
U .500 .500 -.707 .000 3 499 .000 .000 1.000 

Cue and Criterion Values 

Trial Kid-Ter m aid-Term aid-Term Final Exam 
Exam Score Essay Score Lab Score Score 

026 63 37 41 47 
027 43 46 59 52 
028 41 51 47 53 
029 63 70 55 72 
030 41 44 64 51 
031 53 62 38 53 
032 50 32 55 50 
033 52 65 46 55 
034 60 58 67 73 
035 37 49 57 49 
036 56 3 6 66 53 
037 47 56 54 53 
038 39 56 46 45 
039 54 43 46 41 
040 67 44 58 59 
041 49 59 48 53 
042 60 49 50 58 
043 60 40 50 47 
044 43 62 59 54 
045 50 4 6 57 
046 51 60 52 56 
047 54 60 57 59 
048 43 40 54 43 
049 45 57 75 68 
050 38 49 43 30 

J-Theoretical cue-criterion correlations are located in the 
lower triangular matrix. Empirical cue-criterion correla
tions are located in the upper triangular matrix. 
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Table à-3 

Block Three of Same Cue Validities 

Factor Structure Variable Correlations^ 

I II III IV Y Cue 1 Cue 2 Cue 3 

1 .999 .000 .000 .000 Y 1.000 .515 .516 .522 
3 .500 .500 .707 .000 1 .499 1.000 .005 .010 
3 .500 .500 .000 .707 2 .499 .000 1 .000 -.012 
U .500 .500 .707 .000 3 .499 .000 .000 1.000 

Cue and Criterion Values 

Trial Mid-Term Mid-Term Mid-Term Final Exam 
Exaa Score Essay Score Lab Score Score 

051 57 57 59 70 
052 67 51 32 56 
053 42 52 55 50 
054 37 67 31 42 
055 49 52 43 45 
056 66 44 52 57 
057 53 54 45 62 
058 54 4 1 51 48 
059 63 55 41 54 
060 62 48 37 53 
061 62 48 61 72 
062 38 3 7 57 45 
063 58 68 60 68 
064 43 68 38 52 
065 42 41 57 43 
066 37 44 46 44 
067 44 31 35 30 
068 39 52 54 56 
069 39 56 54 48 
070 57 59 49 55 
071 55 3 7 3 8 41 
072 53 76 58 70 
073 56 39 50 51 
074 55 44 72 57 
075 52 55 42 41 

^Theoretical cue-criterion correlations are located in the 
lower triangular matrix. Empirical cue-criterion correla
tions are located in the upper triangular matrix. 
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Table Â-U 

Block One of Different Cue Validities 

Factor Structure Variable Correlations* 

I II III IV Ï Cue 1 Cue 2 Cue 3 

1 .999 .000 .000 .000 Ï 1.000 .787 .420 .114 
2 .760 - .400 .000 .512 1 .759 1.000 -.019 -.045 
3 .400 .760 -.400 .320 2 .399 .000 1 .000 -.024 
4 . 100 .190 .461 .861 3 .099 .000 .000 1.000 

Cue and Criterion Values 

Trial Mid-Term aid-Term Bid-Term Final Exam 
Exam Score Essay Score Lab score Score 

001 57 37 37 46 
002 56 50 40 48 
003 61 30 41 51 
004 43 72 48 53 
005 52 49 55 44 
006 57 39 57 51 
007 64 50 65 65 
008 56 4 8 47 60 
009 56 58 31 55 
010 34 47 64 37 
Oil 50 61 42 55 
012 49 51 64 52 
013 56 63 68 59 
014 31 46 61 31 
015 63 48 74 61 
016 49 37 59 48 
017 68 61 47 66 
018 56 40 58 51 
019 51 63 56 64 
020 54 50 41 43 
021 33 53 38 35 
022 46 32 59 41 
023 54 41 42 52 
024 55 56 59 54 
025 62 56 51 67 

Theoretical cue-criterion correlations are located in the 
lower triangular matrix. Empirical cue-criterion correla
tions are located in the upper triangular matrix. 



82 

Table A-5 

Block Two of Different Cue Validities 

Factor Structure Variable Correlations* 

I II III IV Ï Cue 1 Cue 2 Cue 3 

1 .999 .000 .000 .000 Ï 1. 000 .778 .444 .135 
2 .760 .000 .000 .512 1 759 1.000 .030 .049 
3 .400 .000 -.400 .320 2 399 .000 1 .000 -.019 
U . 100 .000 .461 .861 3 099 .000 .000 1.000 

Cue and Criterion Values 

Trial Hid-Term Mid-Term Mid-Term Final Exam 
Exam Score Essay Score Lab Score Score 

026 38 31 53 36 
027 52 50 45 60 
028 46 56 38 54 
029 41 49 31 38 
030 64 42 50 57 
031 68 44 28 61 
032 55 55 40 59 
033 44 42 48 39 
034 44 42 62 49 
035 49 34 34 32 
036 54 40 54 49 
037 41 56 46 48 
038 55 35 55 41 
039 54 60 41 57 
040 69 40 53 60 
041 53 49 65 53 
042 43 47 50 52 
043 60 46 53 55 
044 38 49 58 37 
045 39 49 45 46 
046 44 39 54 43 
047 52 39 46 48 
048 38 60 54 35 
049 52 45 54 52 
050 73 63 66 78 

^Theoretical cue-criterion correlations are located in the 
lower triangular matrix. Empirical cue-criterion correla-
ZLons are located in the upper triangular matrix. 
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Table k - 6  

Block Three of Different Cue Validities 

Factor Structure Variable Correlations^ 

I IX III IV Y Cue 1 Cue 2 Cue 3 

1 .999 .000 .000 .000 Ï 1.000 .808 .375 .098 
2 .760 .000 .000 .512 1 .759 1.000 .019 .019 
3 .400 .000 -.406 .320 2 .399 .000 1 .000 .032 
4 .100 .000 .461 .861 3 .099 .000 .000 1.000 

Cue and Criterion Values 

Trial Mid-Term Hid-Term Mid-Term Final Exam 
Exam Score Essay Score Lab Score Score 

051 37 65 54 42 
052 59 69 53 59 
053 53 48 56 49 
054 53 60 66 55 
055 30 49 48 36 
056 62 56 44 58 
057 56 59 42 54 
058 58 51 56 62 
059 44 49 50 47 
060 50 31 52 41 
061 36 69 43 48 
062 51 46 48 55 
063 41 65 47 44 
064 52 56 66 60 
065 48 64 54 49 
056 38 39 48 35 
067 50 35 61 48 
068 41 35 46 32 
069 44 63 60 52 
070 54 43 39 54 
071 52 3b 63 46 
072 54 4 1 45 58 
073 48 53 56 54 
074 37 4 3 39 42 
075 28 47 66 36 

^Theoretical cue-criterion correlations are located in the 
lower triangular matrix. Empirical cue-criterion correla
tions are located in the upper triangular matrix. 
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Instructions for Grou£ Discussion Condition 

la this experiment I am interested in studying how 
people make predictions about certain events on the basis of 
several sources of information. Hany individuals are in oc
cupations in which they must make predictions about some 
state of affairs (called the "criterion") based on certain 
information (called "cues") which is somehow related to the 
criterion. 

For example, a credit manager's job requires him to use 
information from such cues as a person's average monthly debt 
and number of creditors to predict that person's credit risk. 
As another example, the weather forecaster's job requires 
that he predict what the weather will be on the basis of such 
cues as temperature and barometric pressure. However, in 
both of these examples perfect prediction is seldom obtained. 
Thus two credit applicants may have the same amount of debt 
and the same number of creditors, but be different credit 
risks. Likewise, on different days the same temperature and 
barometric pressure may result in different weather condi
tions. Nonetheless, both the credit manager and the 
weatherman become skilled at coming very close to the best 
possible prediction based on the information with which they 
have to work. 

In this experiment you will be asked to predict stu
dents' scores on a final examination from a course (the cri
terion) based on information from three sources (the cues); 
1) a mid-term exam score; 2) a mid-term essay score; and 3) 
a aid-term lab score. The final exam for this course is com
prehensive; that is, it reflects the same skills and knowl
edge as contained in the mid-term exam, the mid-term essay, 
and the mid-term lab. 

Both the cues and the criterion will be represented as 
two digit numbers. It is important to note taat these scores 
are taken from a course taught at another college which uses 
a slightly different grading system than is used at Iowa 
State University. That is, both the cues and the criterion 
can range from 10 to 90. A score of "50" represents an "av
erage" score. Scores above 50 are considered to represent 
above average scores; scores below 50 are considered to rep
resent below average scores. 
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The procedure to be followed in the experiment is this: 

1) You will be shown on the screen three two-digit num
bers for each trial. These numbers represent the cues 
of: 1) a mid-term exam score; 2) a mid-term essay 
score; and 3) a mid-term lab score. 

TRIAL MID-TEBM MID-TEFM MED-TERM FINAL 
EXAM SCORE ESSMT SCORE lAB SCORE EXAM SCORE 

1 52 45 64 

2) On the basis of these cue values you will make a pre
diction of the final exam score. You will write down 
your prediction on the response sheet in the space cor
responding to the appropriate trial number. 

3) After you have recorded your prediction of the final 
exam score, you will be shown both the cues for that 
trial and the best possible prediction of the final exam 
score based on the cues for that trial. 

TRIAL mo-TEm MID-TEPM MID-TERM FH©L 
EXAM SCORE ESSAY SCORE lAB SCORE EXAM SCORE 

1 52 45 64 48 

We will then begin the next trial. This procedure 
will be repeated until we have completed a total of 150 
trials. 

Thus your prediction of the final exam score (the criterion) 
will be a positive, two-digit number between 10 and 90. 

On each trial, consisting of three cues and a criterion, 
you should make your predictions on the basis of the cue 
values for a particular trial as well as on the basis of your 
past experience with cue-criterion pairings from previous 
trials. On each trial the criterion value given is to be re
garded as the best possible prediction or estimate for that 
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trial. Because of the nature of the task, perfect prediction 
is seldom achieved. However, as the experiment proceeds, you 
should become more accurate in youc predictions. You are not 
expected to be correct all the time, but try to do your best. 

At different times during the experiment you will be 
given brief rest periods. During these periods you should 
talk things over with the other individuals in the group and 
discuss different strategies or ways of using the cue values 
to make a prediction of the criterion. However, you must 
make all your predictions on an individual basis once the ex
periment has resumed, and not in consultation with the other 
members of the group. 

During the last 75 trials of the experiment you will be 
making predictions of a final exam score for a different 
course than in the first 7 5 trials. As befora the cues will 
be: 1) a mid-term exam score; 2) a mid-term essay score; 
and 3) a mid-term lab score. As before the criterion will be 
the final exam score from the same course. The scores will 
range from 10 to 90; a score of 50 still represents an aver
age score. 

However, the relationship between the cues and the cri
terion may not be the same as in the first part of the exper
iment. This is due to the fact that different instructors 
may disagree on how inportant a mid-term exam score, a mid
term essay score- and a mid-term lab score are in contribut
ing to the score of a final comprehensive examination. It is 
possible that the cue values should be used differently to 
predict the criterion for the second course, but not neces
sarily so. 

Before we begin the experiment, you will receive five 
practice trials. For each of these practice trials you are 
to observe the cue values, make a predicton, write the pre
diction on the answer sheet, and observe the best possible 
prediction of the criterion value based in the cues for that 
trial. 
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Instructions for Mo Group ^^ussiog Condition 

In this experiment I am interested in studying how 
people make predictions about certain events on the basis of 
several sources of information. Many individuals are in oc
cupations in which they must make predictions about some 
state of affairs (called the "criterion") based on certain 
information (called "cues") which is somehow related to the 
criterion. 

For example, a credit manager's job requires him to use 
information from such cues as a person's average monthly debt 
and number of creditors to predict that person's credit risk. 
As another example, the weather forecaster's job requires 
that he predict what the weather will be on the basis of such 
cues as temperature and barometric pressure. However, in 
both of these examples perfect prediction is seldom obtained. 
Thus two credit applicants may have the same amount of debt 
and the same number of creditors, but be different credit 
risks. Likewise, on different days the same temperature and 
barometric pressure may result in different weather condi
tions, Nonetheless, both the credit manager and the 
weatherman become skilled at coming very close to the best 
possible prediction based on the information with which they 
have to work. 

In this experiment you will be asked to predict stu
dents' scores on a final examination from a course (the cri
terion) based Où information from three sourcss (the cues): 
1) a mid-term exam score; 2) a mid-term essay score; and 3) 
a mid-term lab score. The final exam for this course is com
prehensive; that is, it reflects the same skills and knowl
edge as contained in the mid-term exam, the mid-term essay, 
and the mid-term lab. 

Both the cues and the criterion will be represented as 
t«o digit numbers. It is important tc note that these scores 
are taken from a course taught at another college which uses 
a slightly different grading system than is used at Iowa 
State University. That is, both the cues and the criterion 
can range from 10 to 90. A score of "50" represents an "av
erage" score. Scores above 50 are considered to represent 
above average scores; scores below 50 are considered to rep
resent below average scores. 
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The procedure to be followed in the experiment is this: 

1) You will be shown on the screen three two-digit num
bers for each trial. These numbers represent the cues 
of: 1) a mid-term exam score; 2) a mid-term essay 
score; and 3) a mid-term lab score. 

TEtEAL MID-TEFM MID-TERM MID-TEFM FINAL 
EXAM SCORE ESSAY SCŒE lAB SŒ)RE EXAM SCORE 

1 52 45 64 

2) On the basis of these cue values you will make a pre
diction of the final exam score. You will write down 
your prediction on the response sheet in the space cor
responding to the appropriate trial number. 

3) After you have recorded your prediction of the final 
exam score, you will be shown both the cues for that 
trial and the best possible prediction of the final exam 
score based on the cues for that trial. 

TEdAL MID-TERM MID-TERM MID-TERM FINAL 
OVL/KC rOOrtJL CfUUTKCi J-TID OL̂ X\Ci £iAruri OVJk/XVCi 

1 52 45 64 48 

4) We will then begin the next trial. This procedure 
will be repeated until we have completed a total of 150 
trials. 

Thus your prediction or the final exam score (the criterion) 
will be a positive, two-digit number between 10 and 90. 

On each trial, consisting of three cues and a criterion, 
you should make your predictions on the basis of the cue 
values for a particular trial as well as on the basis of your 
past experience with cue-criterion pairings from previous 
trials. On each trial the criterion value given is to be re
garded as the best possible prediction or estimate for that 
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trial. Because of the nature of the task, perfect prediction 
is seldom achieved. However, as the experiment proceeds, you 
should become more accurate in your predictions. You are not 
expected to be correct all the time, but try to do your best. 

At different times during the experiment you will be 
given brief rest periods. During these periods you should 
think over your individual strategy or way of using the cue 
values to make a prediction of the criterion. It is very im
portant that you do not discuss strategies with the other in
dividuals in the room. 

During the last 75 trials of the experiment you will be 
making predictions of a final exam score for a different 
course than in the first 75 trials. As before the cues will 
be: 1) a mid-term exam score; 2) a mid-term essay score; 
and 3) a mid-term lab score. As before the criterion will be 
the final exam score from the same course. The scores will 
range from 10 to 90; a score of 50 still represents an aver
age score. 

However, the relationship between the cues and the cri
terion may not be the same as in the first part of the exper
iment. This is due to the fact that different instructors 
may disagree on how inportant a mid-term exam score, a mid
term essay score, and a mid-term lab score are in contribut
ing to the score of a final comprehensive examination. It is 
possible that the cue values should be used differently to 
predict the criterion for the second course, but not neces
sarily so. 

Before we begin the experiment, you will receive five 
practice trials. For each of these practice trials you are 
to observe the cue values, make a predicton, write the pre
diction on the answer sheet, and observe the best possible 
prediction of the criterion value based in the cues for that 
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Debriefing 

This experiment investigated how individuals make 
decisions in a meaningful context. The predictions you vera 
asked to make are very similar to those that might be made in 
a real setting. The hypotheses examined in this experiment 
are concerned with the ways people make decisions or predic
tions based on different kinds of numeric information. No 
other "secret" or "hidden" hypotheses were examined. 

flany other students will be serving as subjects for this 
experiment. Therefore, I ask you not to discuss the experi
ment with other students, since this may bias their feelings 
about the experiment. That way I can be certain that these 
subjects are responding honestly to the experiment and not to 
any preconceived notions about the experiment. 

This experiment is part of my doctoral dissertation. I 
thank you for your time in participating in the experiment. 
At this time I cannot be more specific about the purpose of 
the experiment. However, after I have collected and analyzed 
all the data X will be glad to send you a summary of the 
results of the study. If you would like this information, 
please give me your name and address. 

Again, thank you for your participation. 
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Response sheet 
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KcsponsG hncec 

1. 26. 51. 70. 101. 126. 

2.  27. 52. 77. 102. 127. 

3.  28. 53. 78. 103. 128. 

4.  29. 54. 79. 104. 129. 

5.  30. 55. 80. 105. 130. 

6.  31. 56. 81. 106. 131. 

7.  32. 57. 82. 107. 132. 

8.  33. 58. 83. 108. 133. 

9.  34. 59. 84. 109. 134. 

10. 35. 60. 85. 110. 135. 

11. 36. 61. 86. 111. 136. 

12. 37. 62. 87. 112. 137. 

13. 38. 63. 88. 113. 138. 

14. 39. 64. 89. 114. 139. 

15. 40. 65. 90, 115. 140. 

16. 41. 66. 91. 116. 141. 

17. 42. 67. 92. 117. 142. 

18 .  43. 68. 93. 118. 143. 

19 .  44. 69. 94. 119. 144. 

20. 45. 70. 95. 120= 145 = 

21. 46. 71. 96. 121. 146. 

22. 47, 72. 97. 122, 147 

23. 48. 73. 98. 123. 148 

24. 49. 74. 99. 124. 149 

25. 50. 75. 100. 125. 150 
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APPENDIX D. 

Post-Experimental Questionnaire 
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1. Please list in order (as best you can) the strategy or strategies that 
you used in making prodictions of the criterion score from the three cue 
scores. 

2. Did you find that the opportunity to talk things over or discuss stra
tegies of prediction with the other individuals in the group helped you to 
improve the accuracy of your pred.ictions of the criterion scores? (circle one) 

NO DON'T KNOW 

3. Did you feel that the relationship "between the cues and the criterion in 
the second half of the experiment was different than in the first half of 
the experiment? (circle one) 

YES NO DON'T KNOW 

4. If you answered YES to number 3» did the opportunity to talk things over 
or discuss strategies of prediction with the other Individuals in the group 
help you to decide that the cue-criterion relationships had changed? (clfcle one) 

Y3S NO DON'T KImOW 

5. The task consisted of 150 trials. If you began to lose interest in the 
task before it was finished, at about what trial did you begin to lose interest? 

Trial 

6. In general, I found this task to be (circle one): 

a) very easy 

b) moderately easy 

c) neither easy nor difficult 

d) moderately difficult 

e) very difficult 
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7. Cf the following courses, fron what type of course do you think the 
cues were taken for the first half of the experiment (that is, the first 
75 trials)? (circle one) 

a) Agriculture b) Education c) Engineering 

d) Home Economics e) Natural Science f) Social Science 

8. Of the following courses, from what type of course do you think the 
cues were taken for the last half of the experiment (that 16, the last 
71; trials), (circle one) 

a) Agriculture b) Educa-tion c) Engineering 

d) Hone Economics e) Natural Science d) Social Science 

9. Please indicate how you weighted the cues to predict the criterion, or 
hov: important you thou~ht each cue was in predicting the criterion, 
for the first part of this experiment (the first ?5 trials). Do this 
by rating each cue from "1" (I weighted it very little) to "99" (l weighted 
it very much). 

J.id-term 
Exam Score 

Jlid-tem 
Essay Score 

Jlid-teri;-; 
Lab Score 

10, Please indicate how you weighted the cues to predict the criterion, or 
how ir.portant you thought each cue was in predicting the criterion, for 
the second part of this experiment (the last 75 trials). Do this 
by rating each cue from "1" (l weighted it very little) to "99" (l weighted 
it very much). 

_Kid-term 
Exam Score 

jiid-term 
Essay Score 

_nid-tern 
Lab ôcore 

11. I an interested in how you think the three cues used in this experi
ment should be ::c2irhtcd for different types of college cvjrsesc In other 
words, how important is each cue for predicting the criterion. Please in
dicate how you think these cues should be weighted to predict the final 
exam score for the courses listed below. Do this by rating each cue from 
"1" (should be weighted very little) to "99" (should be weighted very much). 

a) Agriculture : 

D; raucationi 

c) Engineering! 

.id-term 
Exam Score 

rjcam ocore 

J'lid-tem 
Exam Score 

_I: id-term 
Essay Score 

Essay score 

j-. id-term 
Essay Score 

j; id-tern 
Lab icore 

Lab Score 

_ilid-tern 
Lab Score 

d) Hone 
Economics 

e) iiatural 
Science 

_;'id-tern 
Zxam Score 

_i lid-term 
Exam Score 

Jlid-term 
Essay Score 

Jlid-term 
Essay Score 

_i-. id-tern 
lab Score 

_Hid-tem 
Lab Score 

f) Social 
Science I i id-term 

Exam Score 
Kid-term 
Essay Score 

jlid-term 
ïab Score 


