
Table 1 as expected. AIthough speculative, it is 
plausible that the very young child's 
attention or cue sampling is restricted 
to one highly saIient background cue 
during reversaI trials. 

Tranlformed Meana and SO. lor Four Revenal Conditiona lor Two Experiment. 

Experiment 1 ExperiDlent 2 

Condition Mean 

No Chance (Control) 9.59 
Size Chance Alone 9.49 
Color ChanCe Alone 7.34 
Color and Size Chan&e 7.44 

problems, and procedure were 
identical to those used in the previous 
experiment with the following 
exceptions: (1) the stimuli were 
initially one-half the size of those 
employed in Experiment I, i.e., 
2.5 sq in.; and (2) instead of reducing 
the size of the stimuli, as was the case 
for Group 3 in Experiment I, the 
stimuli were doubled in size during 
reversaI. 

ResuIts 
An analysis of variance of the 

training phase scores indicated no 
differences (F< 1.0) among the four 
treatment groups. The percentage of 
errors during reversal was ~ 
subjected to a .JX + ..jX + 1 
transformation. An analysis of 
variance of these transformed scores 
indicated a significant difference 
(F = 84.75, df = 3/40, p< .001) over 
the four reversaI conditions. Each of 
the, experimental groups was then 
compared with the control group, 
using Dunnett's procedure. The color 
change (p < .01) and size change 
(p< .05) groups were both reliably 
different from the control group. 
However, contrary to predietion and 
the results of Experiment I, the 
combined color-change and 
size-increase group failed to differ 
from the no-change grOUp. 

DISCUSSION 
The main hypo thesis in the present 

experiments was that the more similar 
the initial training condition and the 
reversaI condition, the slower the 
reversal speed. This has partially been 
confirmed. The results indieate that 
color change a1one, during lest 
problems, produced the most rapid 
reversal learning. Size change a10ne 
also facilitated reversaI in one 
experiment, but in another its only 
influence appeared to be when 
associated with a color change. 
However, further examination of the 
me an values suggests that the 
facilitatory effect was largely due to 
the color cue. The discrepant result 
produced by manipulating the size 
variable may be a function of the 
direction in which the change 
occurred. When size change a10ne was 
effective, the direction of change was 
from small to large. When size 
appeared to have minimal influence, 
the direction of change was from large 
to smalI. Consequently, it is possible 
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SO Mean SO 

2.03 9.35 2.62 
2.86 7.40 1.08 
2.41 6.67 .61 
1.46 8.36 2.05 

that when size is decreased, its saIiency 
is reduced in a compound stimulus 
situation. 

It is not clear why the effectiveness 
of the combined color and size cue 
change was restricted to the size 
decrease condition. One possible 
explanation is that reduction in the 
size cue may have a110wed the more 
distinetive color cue to overshadow 
the weaker size cue, thereby 
permitting the color cue to control RS 
performance. Conversely, in the 
size-increase condition in 
Experiment 2, where the combined 
color-size effect was not significant, a 
novel color cue in combination with a 
relatively saIient size cue may have 
provided some competition between 
the cues or served as distractors for S's 
attention, thus eliminating any 
significant facilitatory effect. These 
findings appear to indicate that the 
combined effects of both color and 
size change during test problems did 
not produce maximum reversaI speed 

The results of the two studies 
suggest that variation in the dominant 
cues associated with discriminanda 
utilized in training and test problems 
can influenee reversaI speed, possibly 
by increasing the probability of cue 
sampling in the test problem and 
reducing the number of repetitive 
errors. Such evidence is relevant to 
studies which attempt to compare RS 
with nonreversal shift (NRS) learning. 
Since the stimuli associated with both 
training and test problems are 
typicaIly more similar for one type of 
shift (RS) than another (NRS), 
comparisons between shifts may be 
partially explained on the basis of 
variations in stimulus conditions. 
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The effects of disorganizing cues on the 
utilization of a mnemonic structure* 

JACK N. HANEYt, JAMES L. BRUNING, and JERRY NOSIN 
Ohio University, Athens, Ohio 45701 

To test the hypothesis that disorganizing cues would impair total recall and 
~isrupt the utilization of a mnemonic structure, four groups of Ss were given a 
hst in a free-recall task whieh was a combination of mnemonie structure (serial 
or random order) and cuing paradigm (organizing or disorganizing cues). Results 
revealed that (1) the mnemonic structure enhanced total recall, (2) disorganizing 
cues tended to disrupt the utilization of the mnemonic structure and (3) a 
significant relationship was seen between the nature of the cue and ~hether or 
not the S attempted to utilize it. 

In recent investigation 
mnemonic structuring (Haney 

a of 
& 

tNow at the Oepanment of Psychology, 
Norristown State Hospital, Norristown, Pa. 
19401. 

Bruning, 1970), it was found that "cue 
saIiency," the extent to wh ich Ss were 
aware of the relationship between 
task-associated cues and stimuli to be 
recalled, was directly related to 
(1) organizational efficiency of output 
and (2) total recall. These results were 
interpreted to suggest that Ss tended 
to employ a wide range of their own 
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idiosyncratic structuring of 
task-associated cu es when the nature 
of the experimental mnemonic 
strueture available' to them was not 
made explicit. 

The present investigation presented 
Ss with the ,mnemonic paradigm 
previously employed (Haney & 
Bruning, 1970), while at the,same time 
providing ~uing procedures that were 
hypothesized to be either organizing 
or disorganizing. Organizing cUes were 
defined as those which were 
( 1) relevant to the to-be-recalled 
stimuli, and (2) facilitating to the 
perceptjon of the mnemonic available 
to . them. ' DisQJ;ganizing' cues were 
(' efined as those which were (1) task 
inelevant and (2) interfering with the 
utilization of the mnemonic in that 
they suggested a counterstrategy and 
increased memory load_ Based on 
previous research dealing with eue 
utilization(Zaffy 8. Bruning, 1966; 
Bruninget al, 1968), it was 
hypothesized that disorganizing eues 
would impair total recall and disturb 
u tilization of the mnemonic as 
evideneed in the disorganization of 
recalled material. 

SUBJECTS 
The 30 males arid 42 females 

participating in the study were· either 
freshmen or sophomores enrolled in 
introductory psyehology courses at 
Ohio University. 

EXPERIMENTAL DESIGN 
AND PROCEDURE 

The 15 trigrains employed were 
those used in a previous study (Haney 
& Brunine, 1970). Four lists were 
composed by the eombinations of two 
orders (alphabetieal or randoin) and 
two types of eues (organizing or 
disorganizing). Eighteen Ss were 
assigned randomly to eaeh of the four 
groups, eorresponding to,the four lis18. 
In the experimental grotip receiving 
alphabetized presentation _ of the 
trigrams and organizing eues (A-O), 
the trigrams were alphabetized from A 
through 0, and a eue letter identical to 
the first letter of the . trigram was 
printed 1 in. to the left of eaeh 
trigram. In the alphabetical
disorganizing conditio,n (A-D), the 
trigrams were again presented in 
alphabetical order, but the eue letters 
did not correspond to the first letter 
of the trigram,. In the 
random-organizing. condition (R-O), 
the tri grams 'were ,presented in random 
order, but the cue letter matched the 
trigram, while in the 
ral1dom-disorganizing condition (R-D), 
the tri grams were randomized and the 
eue letters were not matched to the 
first letter of the tri grams. 

168 

All Ss were read standard 
instruetions and were told that their 
task was to learn the tri grams. They 
were further told that the single letters 
to the left of each tri gram were cues to 
be used to aid in learning, but that 
there was no necessity to recalJ the 
single letters. After all questions were 
al1$wered, the stimuli were presented 
at a I-sec rate with a 2-min intertrial 
interval in which the Ss were to write 
down as many of the syllabi es as they 
could recall. Five trials were 
administered, after which the E 
administered a postexperimental 
questionnaire to determine the Ss' 
specifie teehniques used in memorizing 
the list. 

RESULTS AND DlSCUSSION 
Free Reeall 

The number of correctly recalled 
trigrams for each of the four 
experimental groups indicated that the 
A-O ,and R-O groups displayed the 
highest level of recall (X = 40.83 and 
40.45), while the A-D ~d R-D groups 
showed the lowest (X = 34.8.9 and 
29.33). These data were analyzed as a 
three-faetor analysis of variance, 
having between~S faetors of order, and 
cue, with repeated measures on ,trials. 
ThiS analysis showed that organizing 
eues significantly enhaneed the ov~rall 
level' of free recall (F = 8.35, 
d! = 1/68), but' that other between-Ss 
eompaiisons were nonsignifieant. The 
within-Ss portion of the analysIs 
revealed significant effeets of trials 
(F = 215.07, df = 4/272), Trials by 
Cue (F = 2_97, df = 4/272), and Trials 
by Order (F = 3.31, df = 4/272). These 
interactions suggest that both 
alphabetization of the tri grams and 
cue saliency resulted in more rapid 
learning. 

Mnemonie Utilization 
Assessment 'of the extEmt' to whiCh 

each S actually utilized the serial 
mnemonic was dc;me by counting the 
number of adjaeent pairs of syllables 
given in the response list. A summary 
of the number of adjacent pairs 
revealed that. those Ss receiving the 
organizing cue with the alphabetized 
list (A-O group) dem~strated more 
serialized output (X = 23.11) as 
eompared to the other groups 
(A-D = 13.61, R-O = 4.72, 
R-D = 2.61). 

The analysis of variance revealed 
that the main effects for order 
(F '" 34.59, df = 1/68) and eue 
(F = 5.40, df = 1/68) were significant. 

The within-Ss analysis of adjaeent 
pairs showed significant effects for 
trials- (F = 46.25, df = 4/272), Trials 
by Order (F = 20.19, df = 4/272), and 
trials eue (F = 3.39, df = 4/272). 

It is of interest to note that the 
main effect for order failed to reach 
significance when overall recall of 
trigrams was measured. Yet, order was 
a highly significant variable when 
adjacent pairs were measured. The fact 
that highly significant differences were 
evideneed in output organization, but 
with no significant difference in total 
recall, suggests that the disorganizing 
eues interrupted use of the serial 
mnemonic, permitting other learning 
strategies that were just as efficient as 
serialization. 

Postexperimental Inquiry 
The Ss' responses to 

postexperimental questionnaires 
revealed that, for the organizing eue 
groups,56% said they attempted to 
use the eues, while 11 % of the Ss who 
were presented the disorganizing cues 
stated they attempted to use them. 

These da ta were analyzed with a 
2 by 2 chi square [x 2 (1) = 15.90, 
p< .001, phi = .47]. From this, it 
may be eOQ-cluded that there was a 
signifieant relationship between the 
nature of the eue and whether or not 
the Ss'attempted to utilize it. 

'It should :be noted, however, that 
while 89% of those individuals in the 
disorganizing cue group,s reported they 
consciously attempted to ignore the 
cues, the highly significant and 

. consistent decrements in total recall 
and disruption of organization in 
output suggest these Ss were not really 
eapable of aehieving this. These 
findings are in disagreement with those 
of Morin, Forrin, & Archer (1961), 
who eoncluded that their Ss " ... were 
remarkabiy effident in filtering out 
irrelevant stimulus information 
'[po 9'5]." 
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