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Thr~~ forms of augmented feedback were compared with simple outcome feedback in a computer· run. 
metric , multiple·cue probability learning task. These were: (a) lens model feedback, (b) provision of the 
predicted criterion· value, and (c) provision of categorical information about the criterion. There was 
significant improvement in performance across six blocks of 25 trials, but no differences among the 
feedback treatments. In a second study, two additional groups were run without outcome feedback . These 
groups received either lens model feedback or predicted criterion feedback. The major result was a sharp 
increase in consistency, which mediated an increase in achievement, when outcome feedback was not 
provided . 

A number of recent studies comparing different 
types of feedback in metric multiple-cue probability 
learning tasks have found that subjects given only 
outcome feedback learn less rapidly than subjects 
given cognitive feedback (Deane. Hammond. & 
Summers. 1972; Hammond. 1971; Hammond & 
Boyle. 1971; Todd & Hammond. 1965). 

Outcome feedback refers to the operation of 
providing subjects with the value of the criterion on 
each trial immediately after the subject's prediction of 
the criterion. Cognitive feedback refers to the 
operation of providing subjects with some lens model 
components (such as those described below) after 
each block of trials. block size being generally from 10 
to 25 trials. Both forms offeed back. of course. may be 
provided in a given study . Experiment I investigated 
different methods of augmenting traditional outcome 
feedback in a multiple-cue probability learning 
si t ua tion. 

EXPERIMENT I 

Method 
Subjects. rorty introductory psychology students served 

as subjects to fulfill a course requirement. 
Apparatus. Cue values and feedback were presented to 

individual subjects on a ComData Series 33 terminal Teletype 
operating within IBM Call/360'{)S. The subjects read the cue 
values from the Teletype, then typed their predictive judg­
ments on the Teletype keyboard. Keypunching errors were 
excluded from the data. These were defined as responses outside 
the range of the criterion, and these were fewer than I %. A 
shield permitted subjects to see only the information from 
three immediately preceding trials. 

Design. A split plot factorial (four feedback conditions by 
six blocks of 25 trials) design was employed. Ten 
subjects were randomly assigned to each of four feedback 
conditions. Each subject was presented the same 
metric multiple-cue probability learning task with 
three cues and a criterion. One hundred and fifty-three 

judgments were required of each subject in a single 2-11 session. 
The first three trials were practice and were not analyzed . 

Task characteristics. The relationship of each cue to the 
criterion was positive and linear. The mean of each cue was 50 . 
that of the criterion 200. The standard deviation of each cue 
was 5, that of the criterion 15 . All cue and criterion values were 
whole numbers. The ecological validities of the cues were .551 • 
. 384. and .213. Cues were uncorrelated with each other; the 
highest inten;orreiation was -.046. The multiple correlation 
between the cues and criterion in each block was . 71 ± .01. 

Feedback conditions. In the fust experiment. all subjects 
were given outcome feedback on each trial and also ra' . the 
squared correlation of their predictions with the criterion values. 
after each trial block. Four experimental treatments were 
defmed by type of augmented feedback . Group 0 was given no 
additional information . Group O+L was provided the following 
lens model feedback: (a) relative weights (Hoffman, 1960) 
computed on the environment and on their own predictions ; 
(b) R/, a measure of the extent to which their predictions were 
linear composites of the cues; and (e) G', the square of the 
correlation between the least squares predictions of their 
responses and the least squares predictions of the criterion 
values. These indices are fully described elsewhere (e.g. , Dudycha 
& Naylor, 1966; Hammond & Summers. 1972). Group O+(' 
received a categorical value, a quartile . of the criterion along 
with the numerical outcome feedback on every trial . Group o+P 
received the optimally predicted criterion value (computed using 
the multiple regression equation based on all ISO trials) along 
with outcome feedback on every trial. 

All subjects were instructed on the procedure for interacting 
with the computer , and were informed that there would be six 
blocks of 25 trials each. On a sheet developed separately for each 
feedback group, subjects were further informed that the average 
of each cue would be 5 O. and that of the criterion 200. All terms 
used in the partkular feedback conditions were defined as 
simply as possible for the subjects. 

Results and Discussion 
The dependent variables in this study are ra. G. 

and Rs. These indices were computed on ~ach of six 
blocks of trials for each subject. Prior to analysis. 
each index was transformed on these repeated 
measures across six blocks of trials (Finn. 1 (72). 
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Table 1 
Mean Values of ra, G, and Rs by Trial Blocks for All Groups 

in Experiments I and II 

Trial Block 

Group 2 3 4 5 6 

Q .22 .38 .39 .42 .39 .54 
Q+C . 34 .44 .49 .50 .51 .57 
Q+L .27 .37 .45 .42 .46 .55 

ra Q+P .45 .56 .58 .46 .51 .58 
L .57 .50 .56 .58 .60 .64 
P .45 .57 .58 .55 .63 .58 
Q .72 .92 .94 .94 .91 .97 
Q+C .77 .93 .96 .96 .91 .96 

G 
Q+L .85 .92 .90 .94 .92 .95 
Q+P .90 .96 .97 .95 .91 .96 
L .92 .86 .90 .93 .98 .97 
P .90 .92 .95 .95 .94 .94 
Q .63 .68 .73 .75 .73 .78 
Q+C .64 .76 .75 .81 .85 .85 

Rs 
Q+L .60 .77 .82 .85 .84 .83 
Q+P .73 .78 .86 .85 .84 .87 
L .86 .93 .93 .95 .92 .94 
P .81 .88 .92 .94 .94 .91 

Mean values of ra, G, and Rs obtained in 
Experiments I and II are presented in Table 1. 

The multivariate analysis revealed no significant 
Groups by Blocks interaction. There were, however, 
significant increases in ra, G, and Rs across blocks, 
multivariate F(15,22) = 4.11, P < .002. Univariate F 
ratios for all three indices were also highly significant. 
Differences between feedback conditions were not 
demonstrated. 

The failure to demonstrate differences between 
feedback conditions may be due to the possibility that 
the effects of lens model, predicted criterion, and 
categorical feedback were degraded by outcome 
feedback. Although Todd and Hammond (1965) 
found no significant difference between lens model 
feedback and lens model feedback plus outcome 
feedback, Hammond. Summers. and Deane (1973) 
reported a detrimental effect of outcome feedback in 
multiple-cue probability learning. 

EXPERIMENT II 

Method 
In order to determine the effects of predicted criterion 

feedback and lens model feedback without the potentially 
degrading effects of outcome feedback. two additional groups 
were run. 

SUbjects. Eighteen introductory psychology students served 
as subjects in order to fulfill a research participation 
requirement. 

Apparatus, task characteristics. These were the same as in 
Experiment I. 

Feedback conditions. In Group L, eight subjects were 
provided with the same feedback as in Group Q+L, except that 
the criterion value was not provided on any trials. Ten subjects 
in Group P received the same feedback as in Group Q+P, save 
the criterion values. Note that Group P was, for the subjects, a 
task with perfect environmental predictability. The 
experimenters computed fa with the actual criterion values. 

This was done so that the value of ra'. presented at the end of 
each block, would have the same order of magnitude and the 
values of ra in the analysis would be influenced by the same 
amount of environmental uncertainty as in Experiment I. 

Results 
Values ofra. G. and Rs for each block of trials were 

computed and transformed to Fisher's Z coefficients . 
A multivariate trend analysis for group difTerences 
was then performed (Finn. 1972). There was no 
significant Groups by Blocks interaction and no 
signiticant difference between Groups Land P. 
However. there were signiticant increases in rat G. 
and Rs across blocks. multivariate F(l5.2) = 54.85, 
P < .02. Univariate F ratios for all three indices were 
also signiticant. Thus. subjects in the two conditions 
without outcome feedback did learn the task. 

Mean values ofra were slightly higher for the Land 
P groups than for all Experiment I groups. but there 
appeared to be no systematic difference in G. which 
was already quite high. The effect on Rs was 
dramatic. however, as is shown in Table 1. The Land 
P groups were far more consistent than the other four 
groups. Signiticance tests were not performed 
between groups in Experiments I and II. since 
subjects in Groups Land P were sampled 
subsequently to the tirst four groups. and random 
assignment could not be accomplished. 

DISCUSSION 

The superior performance of the Land P groups over the 
O+L and O+P groups supports the contention of Hammond. 
Summers. and Deane (1973) that outcome feedback has a 
detrimental effect in multiple·cue probability learning. That effect 
is to sharply red uce policy consistency. The fact that there was no 
substantial difference between lens model and predicted criterion 
feedback may make the latter form of feedback. in which the 
tendency to "chase error" is removed. an informative treatment in 
future learning studies. 

Finally. the performance of subjects on Block 1 in the L group. 
where subjects had no knowledge of task characteristics (other than 
means of the cues and criterion) until after the tirst 2S tRals. 
indicates that they came into the laboratory with a response bias 
favoring positive linear correlations. Brehmer (1974) and Brehmer. 
Kttylenstierna. and Liljergren (1974) have found that subjects have 
a hierarchy of hypotheses about functional relations between scaled 
variables. and that they sample from this hierarchy (positive 
linear> negative linear> inverted U-shaped > U-shaped 
functional relationship) when learning a single-cue probability 
learning task. This suggests that. for unconfounded demonstrations 
of learning in multiple-cue probability tasks. tasks containing only 
positive linear relationships should not be used. 
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