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ABSTRACT
The effect on recall performance of congruency and
incongruency of experimenter-provided verbal mnemonics with
organizational codes inherent in stimulus depiction was ex
amined.

Seventy fourth grade children viewed eight color

transparencies consisting of three toys arranged in unitized
scenes..

Immediately after viewing each picture for five .

seconds subjects received verbal cues from the experimenter.
The congruency of the cues varied in three w a y s :

the cue

consisted of the same items and the same relationship among
the items as the stimulus slide

(congruent item and congru

ent relation c u e ) , the cue consisted of the same items as
the stimulus but with a different relationship among the
items

(incongruent relation c u e ) , or the cue consisted of

items which differed from those in the stimulus slide
congruent item c u e ) .

(in

In addition there were two control

conditions— a "label" control and a "think about"

control„

Results indicated that facilitative effects usually found
for experimenter-provided mnemonics depend on whether the
mnemonic is congruent with the codes that subjects derive
from the stimulus complex.

The congruent item and congru

ent relation cue significantly facilitated recall perfor
mance relative to the two control conditions and the
' vii

Vlll

incongruent relation cue treatment =

However, the incongruent

item cue facilitated recall performance.
• A second study was conducted to test the hypothesis
that subjects receiving the incongruent item cue considered,
these cues not relevant to the stimuli.

It was found that

when instructions to pay close attention to what the exper
imenter said accompany the incongruent item cue, the facilitative effect found for this cue in the first experiment
was negated..

\

INTRODUCTION
Solomon Asch

(1969) recently proposed that the es

tablishment of relations among stimulus elements represents
an important variable for associative learning.

While tem

poral contiguity has been the most frequently accepted ex
planation for the associative learning process, Asch
suggested that such .an explanation is inadequate because it
excludes the possibility of interdependence among experi
ences,

He proposed that an experienced relation necessarily

makes its terms interdependent and that interdependence
qualified as a condition of association as much as does tem
poral contiguity.

Furthermore, he suggested that these re

lations are amenable to experimental manipulation and
analysis.
Consistent with Asch's

(1969) view, recent research

concerning natural language mediators has pointed to the im
portance of relational interdependence for paired-associate
learning.

Studies done with young children have indicated

that relational sentence mnemonics facilitate pairedassociate learning and recall compared to rote repetition of
the stimulus pairs
Kulhavy,

1970).

(Rohwer, 1966; Suzuki and Rohwer,

1968;

Similarly, Rohwer, Lynch, Suzuki and Levine

(1967) demonstrated that verbs which were used to relate
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object pairs facilitated recall relative to prepositions,
conjunctions and stimulus labeling.

These 'investigators

concluded that the latter conditions did not establish re
lational interdependence between the pairs as efficiently
as did the ver b s , i.e., verbs were better relational terms
than were prepositions, conjunctions, or labels.
While facilitation effects for relational sentence
mnemonics seem substantiated by research with children,
effects have not been found consistently for adults.
and Winzenz

(1970)

and Rohwer

(1966)

such

Bower

failed to find facili

tation effects with adult subjects, while Duffy, W a l k e r , and
Montague

(1971) found interference effects for relational

sentence mnemonics with adult subjects.

Duffy et al.

(1971)

interpreted these findings as an indication that adults have
acquired a more efficient means for relating the pairs.
They suggested that the sentence mnemonics given to adults
were incongruent with their own more efficient codes and as
a result interfered with performance.
Another research area which has recently implicated
the functional significance of relations is that of mental
imagery.

In paired-associate learning, subjects instructed

to make up mental pictures of interactions between the refer
ents of the stimulus-response pairs have been found to learn
the associations much faster than almost any suitable con
trol

(Bower, 1970a).

Bower and Winzenz

(1970) had subjects

learn paired-associate lists of nouns using one of four

learning strategies;

rote repetition of the pair, reading

the pair as subject and object nouns in a meaningful sen
tence, generation of a meaningful sentence linking the two
nouns, or visualization of a mental image in which the word
referents were in vivid interaction.

Half of the pairs were

tested for recall of the response member given the stimulus
item and half were tested for multiple choice recognition of
the response item.

The tests of recognition memory were

incorporated to assess whether obtained differences among
treatment conditions were attributable solely to differences
in response availability.

Results yielded significant dif

ferences among the four mediation conditions for both recog
nition and recall data.

In ranked order they found:

visualization produced best overall recall, followed by sen
tence generation, then sentence reading,
repetition.

Bower and Winzenz

as support for Asch's

and finally rote

(1970) viewed their finding

(1969) hypothesis:

"...

associative

learning is largely determined by the person finding and re
membering some sort of relation among the two items.

Rote

repetition of two words insures the relation of temporal
contiguity between the two phonetographic u n i t s , but few re
lations other than contiguity are aroused,

activated, or

used for storing the stimulus-response pair."
Bower

(1970b)

recently evaluated two explanations

which have been proposed to account for the functional sig
nificance of imagery.

He noted that the effectiveness of
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imagery might be explained either by increased reliability
of stimulus encoding or by increased relational association.
The "increased reliability" hypothesis proposes that the en
coding of an item by imagery results in a more distinctive
stimulus than is produced by non-imagery encoding.

That is-,

the word plus imaginal code is a more distinctive, a more
isolated,

and a more obvious stimulus complex than is the

word alone.

Because of this greater distinctiveness,

items

paired b y imagery are more resistant to intra-list general
izations from other pairs in the list.

Thus, associations

suffer less interference and recall is better.

On the other

hand, the ""relational association" hypothesis assumes that
associative learning requires that the subject find a rela
tion between the two items and that imagery is a viable
method for depicting spatial relationships among items; re
lationships that confer "perceptual unity""

(Asch, 1969) .

In an attempt to determine which of these two expla
nations best accounted for imagery effects. Bower

(1970b)

\

had subjects learn paired-associates using one of three
methods:

rote repetition,

tion imagery.

interactive imagery, or separa

He then compared the relative performance of

subjects in these three groups on tests of stimulus recogni
tion and on recall of the response term conditional upon
stimulus recognition.

If the "increased reliability" theory

was correct, then interactive imagery subjects should exceed
rote subjects in stimulus recognition and in response recall
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given stimulus recognition.

Furthermoreseparation-imagery

subjects should show greater stimulus recognition than rote
subjects, but the same recall given recognition as subjects
using interactive imagery.

However,

if the "relational as

sociation" hypothesis was correct, then interactive imagery
subjects should exceed rote subjects on recall given stimu
lus recognition, but they should not differ on stimulus rec
ognition,

Also, the separation imagery condition would be

expected to produce the same probability of stimulus recog
nition as the interactive condition, but a greatly reduced
conditional probability of recall given stimulus recognition
Bower's results supported the "relational associa
tion" hypothesis.

He found no significant differences among

the three groups with respect to recognition scores, but he
found interactive imagery produced better recall in general
and better recall given recognition.

Separation imagery

subjects and rote repetition subjects did not differ with
respect to recall and recall given recognition and in both
cases they were inferior to interactive imagery subjects.
Bower t h u s ,concluded that imagery instructions facilitate
paired-associate learning because they establish a relation
al association between the referents' of the word pairs.
The above findings strongly suggest that the study
of relations is of significance for a psychology of human
learning and memory.

Although most research to date has

been concerned with relations among separate items of the

6
stimulus complex,

i.e., the means by which relations account

for the association of isolated elements,
that relations

it is plausible

(particularly congruency vs incongruency) b e 

tween a relational code suggested by certain stimuli and the
subjective organizational code applied by subjects to such
stimuli might have theoretical and applied significance.
With respect to theoretical interests researchers have assumed, but not yet determined, that relational mnemonics
given to subjects must be congruent with the subjects'
codes"' or with codes inherent in stimulus depiction.

"own
Whe n 

ever researchers fail to find facilitation for experimenterprovided relational mnemonics they argue that the experi
menter 1 s mnemonic was inconsistent or incongruent with the
relational code that the subject himself derived from the
stimulus complex
importance,

(Duffy et a l . , 1971) .

Concerning applied

it is probable that classroom learners "pre-

code" new stimuli,

i.e., establish their own organizational

units, before their teacher provides them with a basis for
organization.

The extent to which teacher and pupil codes

are congruent and the effect of this congruency on the ef
ficiency of learning might be important variables in the
classroom environment.
The purpose of the present study was to examine the
effects of congruency and incongruency between relational
codes suggested by perceived stimuli and codes given to sub
jects to organize the stimuli.

If stimuli could be presented

in a manner such that a specific relationship is depicted,
then it would be possible to assess the effects of congru
ency of items and relations given in experimenter-provided
mnemonics with the items and relations of the stimulus com
plex.

This was accomplished by presenting groups of three

stimulus objects in unitized scenes
Takanishi, 1969)

(Horowitz, Lampel and

and providing subjects with verbal cues

that varied with respect to congruency with the scenes„

it

was hypothesized that relational codes consistent with the
stimulus complex would facilitate learning, while inconsis
tent codes would interfere or have no effect.

That is, con

gruency between what a subject perceives in his environment
and what he is told about his perceptions is important for
efficient learning.

METHOD
Subjects
Subjects were 70 fourth grade children enrolled in
an elementary

school located in a predominately white

class area of

Tucson, Arizona. Thirty-five

males and 35 fe

males were randomly assigned to one of five

treatment condi

tions so that

middle

there were 14 subjects, seven males and seven

females, in each condition.
Stimulus Materials
The stimuli consisted of eight color transparencies
of children's t o y s .

Each transparency consisted of a pic

ture of three objects arranged in a specific spatial rela
tionship .

The exact content of the slides was as follows:

1.

A whistle in a box on a truck.

2.

A. key on a watch on a boat.

3.

A clown with a pencil on a stove.

4.

A. doll with a flag in a basket.

5.

A hammer on a mirror on a paper

6

.

7.

8

.

plate.

A ball in a shoe on a table. •
A bracelet hanging from a pair of scissors in a
bottle.
A horn and an airplane on an orange.
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Experimental Conditions
There were three relational cue conditions which
differed with respect to congruency with the eight stimulus
slides listed above, and two control conditions.

The con

gruency of the verbal cue with the stimuli was varied inthree ways:

the cue consisted of the same items as the

stimulus slide and the same relation among the items as the
stimulus slide

(congruent item and congruent relation cu e ) ,

the cue consisted of the same items as the stimulus but with
a relation among the items different from that depicted in
the stimulus

(incongruent relation c u e ) , or the cue consisted

of items which differed from those in the stimulus slide
(incongruent item cu e ) .
The two control conditions consisted of a label con
trol condition in which the subjects were given the correct
labels for the stimuli without establishing a relation among
them and a think about control condition in which subjects
were only told to think about the stimuli they saw -

The

three cuing treatments and the two control conditions are
listed below.
1.

Congruent item and congruent relation c u e .

jects assigned to this treatment were given relational cues
which were consistent with the stimuli they were viewing.
The cue used the same items and the same relations among the
items that were depicted in the stimulus complex.

For exam

ple, when subjects saw the picture of a whistle in a box on

Sub

a truck, they were told to

11 think

the box riding on the truck."

about the whistle inside

The eight congruent item and

congruent relation cues which were paired with the eight
transparencies were:
1)

Think about the whistle inside the box riding on the
tru c k .

2)

Think about the key on the watch sitting on the boat.

3)

Think about the clown holding the pencil sitting on
the stove.

4)

Think about the baby with the flag lying on the basket

5)

6

)

7)

8

)

Think about the hammer on the mirror resting on the
plate.
Think about the ball in the shoe sitting on the tab l e .
Think about the bracelet hanging from the scissors in
the bottle..
Think about the horn and the airplane resting on the
orange.
2.

incongruent relation c u e .

Subjects in this con

dition received cues which used the same items as in the
stimulus pictures they saw but with different relations
among the items.

For example, when the subjects saw the

picture of a whistle in a box on a truck, they were told to
"think about the truck inside the box riding on the whistle.
Note that only the spatial relationship of this cue was incongruent with what the subject was seeing—-the three items ,
were the same as those in the slide.

The eight incongruent

relation cues were:
1),

Think about the truck inside the box riding on the
whistle.

11
2)

Think about the boat on the key sitting on the watch.

3)

Think about the clown holding the stove sitting on the
pencil.
.
.

4)

Think about the flag with the basket lying on the baby

5).

6

)

7)

8

)

Think about the plate on the hammer resting on the
mirror.
Think about the table in the shoe sitting on the b a l l .
Think about the scissors hanging from the bottle in
the b r acelet.
Think about the horn and the orange resting on the
airplane.
3.

Inconqruent item c u e .

Subjects assigned to this

treatment were given re-paired c u e s .

That is, they received

cues' which were applicable to a picture other than the one
they were viewing.

If the whistle-box-truck slide had just

appeared on the screen they were told, for example, to
"think about the horn and the airplane resting on the orange
The re-pairing was assigned randomly with the restrictions
that a correct or consistent cue could not precede or follow
a stimulus slide.

The cues which were re-paired with stim

uli were the same as the congruent item and congruent rela
tion cues described above.
4.

Label control condition.

In this condition the

experimenter correctly labeled the items the subjects were
viewing.

No relational interdependence was established

among the three stimuli in the slides.

For example, if the

whistle-box-truck slide had just appeared on thq screen,
subjects were instructed to "'think about the whistle,

the
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box, the truck -tr

This treatment was established to control

for the effects of labeling per se.
5.

Think about control treatment.

was established as a baseline control condition =

This treatment

Subjects

were allowed to use their own codes for organizing the stim
uli.

After the presentation of each slide they were simply

instructed to think about the items they h a d just seen.
They received neither consistent nor inconsistent cue s .
Procedure
Subjects were brought one at a time from their
classrooms to the experimental room, seated facing the slide
screen and given the following instructions by the experi
menter:

"'subject's n a m e , my name is Mr. Carroll.

I have

some pictures of children's toys that I'm going to show on
the screen

(experimenter points to the slide screen).

I

want you to look very carefully at the toys in each picture
and try to remember them as best you can.

Then,

after I

have shown you many pictures, I'm going to ask you to tell
me the names of as many of the toys as you can remember.
This not a test and you will not be graded— -just try to re
member as many of the toys as you c a n .
what you are supposed to do?
tures?"'

Do you understand

Are you ready to see the pic

Questions were answered by repeating part or all of

the above instructions.
•Each slide was presented for five seconds and there
was a seven second interstimulus interval during which the
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experimenter gave the subject the verbalization appropriate
for his respective treatment.

Subjects received three

trials with the eight stimuli? the order of presentation b e 
ing randomized for each trial.

After the stimuli were pre

sented for the first time, the experimenter said to the
subject:

""Good.'

Now,

subject1s n a m e , I want you to tell me

the names of all the toys you remember seeing."
utes were allowed for recall.

At the end of the recall p e 

riod the experimenter said, "Very good.
let's do the same thing again.
first picture?"1
manner.

Five mi n 

Now,

subject's n a m e ,

Are you ready to see the

T r ials.two and three proceeded in the same

After the subject had completed the third trial he

was told he could return to his classroom but that he should
not tell his friends anything about the pictures.

RESULTS
A three-way analysis of variance

(Cuing Treatments x

Sex x Trials) was computed for both recall and clustering
scores.

Recall was measured by the total number of correct

responses, without concern for order of report.

Clustering

scores were calculated using a corrected for chance measure
(Ro-Re)

in which the expected number of repetitions were

subtracted from the observed
Observed repetitions

(Bousfield and Bousfield,

1966).

(Ro) are the number of stimulus item

pairs from the same category which precede or follow each
other in free recall.

Expected repetitions

(Re) are the

number of repetitions expected by chance and are computed by
the formula:
Re =

(£ m 2 ) - 1_
N

where m is the number of items recalled from each category
in any order and N is the total number of items recalled.
Orthogonal comparisons were planned for:

the three

cuing conditions with the two control conditions, the two
incongruent cue treatments with the congruent item and re
lation cue treatment, the incongruent relation cue with the .
incongruent item c u e , and for the label control with the
think about control.
14

_

15

Multiple comparisons among all means were made with
.Duncan's.. Hew Multiple Range Test

(Duncan, 1955).

Recall
The mean recall scores, collapsed across Sex and
Trials» found for the five treatment conditions are shown in
Figure 1.

The congruent item and relation cue treatment re

sulted in the greatest number of items recalled
followed by the incongruent item cue treatment
then the label control treatment
think about control treatment

(X - 17.04),
(X = 15.07),

(X = 14.57), then,the

(X.= 13.45), and finally the

incongruent relation cue treatment

(X = 13.21).

Results of the ANOVA indicated that differences
found among the five experimental conditions were signifi
cant , F

(4,60) = 8.05, jo <".001.

Males and females also dif

fered significantly, with boys recalling more items than
girls, F

(1,60) = 8.00, ja < .01.

Finally, recall improved

significantly as a function of trials, F
2 < .001.

(2,120) = 201.7,

No interactions among the main effects approached

significance.

Table 1 shows the mean number of items re

called by subjects in each of the experimental conditions.
Orthogonal contrasts indicated that the three cuing
conditions

(congruent item and relation cue, incongruent re

lation cue, and the incongruent item cue) yielded signifi
cantly better recall than the two control groups, IT (1,60) =
5.09, jo < .05.

Subjects assigned to the congruent item and

16

16 —

Items

13 —
12

—

11

—

Mean

14

of

15

Number

Recalled

17

10

Congruent Incongru- Incongruitem and ent rela- ent item
relation tion

Label
control

Experimental Conditions
Figure 1.

Mean Recall Scores for Treatment
Conditions

Think
about
control

TABLE 1
MEAN NUMBER OF ITEMS RECALLED BY SUBJECTS IN
EACH EXPERIMENTAL CONDITION
■'

T—2

T-3

T-l

T-2

T-3

T-l

T-2

Label control
cue

T-3

T-l

T-2

T-3

Think about
control cue

T-l

T-2

T-3

13.71 17.71 20.57

10.42 15.00 16.00

11.28 16.71 19.85

11.42 15.42 17.42

10.14 16.42 18.14

J^emales

T-l

Incongruent
item cue

Incongruent
relation
cue

12.85 17.28 20.14

9.14 13.28 15.42

10.86 15.14 16.57

10.71 15.71 16.71

8.00 14.00 14.00

Subtotal

Males

. Congruent item
and relation
cue

13.28 17.50 20.35

9.87 14.14 15.71

11.07 15.42 18.21

11.07 15.56 17.07

9.07 15.21 16.07

15.07

14.57

17.04

13.21

.

13.45 ,

Trials Effect Collapsed Across Sex and Verbal Cue
T-l
10.85 ,

T-2

T-3

15.6-7

17.48

H
• 'j
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congruent relation cue treatment performed significantly
better than their peers in the two incongruent cuing condi
tions , F

(1,60) =

18.93, £ <.01.

Also, the incongruent item

■cue resulted in significantly better recall than the incon
gruent relation cue, F

(1,60) = 5.80, £ < . 0 5 .

However, no

significant differences were found between the two control
treatments.
Duncan's New Multiple Range Test yielded the follow
ing significant differences:

the congruent item and congru

ent relation cue produced better recall than all other
treatments; the incongruent relation cue resulted in poorer
recall than both the incongruent item cue and the congruent
item and congruent relation c u e ; the incongruent item cue
produced greater recall than the incongruent relation cue,
but inferior recall relative to the congruent item and con
gruent relation cue; the recall for both the label control
and the think about control were significantly inferior to
that of the congruent item and congruent relation cue treat
ment.

Significance levels for these comparisons are given

in Table 2.
Clustering

.

The mean clustering scores, collapsed across Sex and
Trials,

found for the five treatment conditions are shown in

Figure 2.

The congruent item and congruent relation cue

treatment yielded the greatest amount of clustering

TABLE 2
SIGNIFICANCE LEVELS FOR' DUNCAN'S MULTIPLE COMPARISONS
FOR MEAN RECALL SCORES

Congruent
item and
relation

Incongruent
relation

Incongruent
item

Label
.control

Think
about
control

-

.01

.05

.01

.01

Incongruent
relation-

.01

-

.05

NS

NS

Incongruent
item

.05

.05

-

NS

NS

Label
control

.01

NS

NS

-

NS .

.01

NS

NS

NS

-

Congruent
item and
relation

Think
about
control

20

8

Scores

7

6

- Re

5

Mean

Ro

4
3
2

1

Congruent Incongru- Incongruitem and ent rela- ent item
relation tion

Label
control

Think
about
control

Experimental Conditions
Figure 2.

Mean Clustering Scores for Treatment
Conditions
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(X = 8.27), followed by the incongruent item cue treatment.
(X = 5.95), then -the label control treatment
then the incongruent relation cue treatment
finally the think about control treatment
The main effects of Cuing, F
and of Sex, F
F

(1,60) = 10.65, £ < . 0 1 ,

(X = 5.89),
(X = 4 . 4 5 ) ,

(X = 3.57).

(4,60) — 11.52, £ < . 0 0 1 ,
and.of Trials,

(2,120)= 97.32, £ < . 0 0 1 , were all significant.

Sex x Trials interaction was indicated, F
£<.05.

and

Also, a

(2,120) = 8.53,

The mean clustering scores for each experimental

condition are given in Table 3.
Orthogonal contrasts indicated that subjects in the
three cuing conditions clustered more than subjects in the .
two control conditions, F_ (1,60) = 13.45, £ < . 0 0 1 .

Subjects

assigned to the congruent cuing treatment clustered signifi
cantly more than subjects assigned to either of the incon
gruent cuing treatments, F

(1,60) = 20.9, £ < . 0 0 1 .

Unlike

the recall data, there were no differences between the in
congruent relation cue condition and the incongruent -item
cue condition.

Also, significantly more clustering was

found for the label control subjects than for the think
about control subjects, F

(1,60) = 10.65, £ < .05.

Significant differences found for Duncan's New M u l 
tiple Range Test were as follows:

the congruent item and

congruent relation cue resulted in more clustering than all
other treatments; the incongruent relation, the incongruent
item, and the label control treatments each produced less .
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clustering than the congruent item and congruent relation
cue, but produced more clustering than the 'think about con
trol treatment; the think about control condition resulted
in significantly less clustering than all other treatments=
Significance levels for these comparisons are given in
Table 4.

.

.

TABLE 4
SIGNIFICANCE LEVELS FOR DUNCAN'S MULTIPLE COMPARISONS
FOR MEAN CLUSTERING SCORES
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DISCUSSION
The results of the present study, consistent with
the findings reported for paired-associate learning tasks
(Rohwer et all, 1967; Rohwer,

1966), indicate relational

verbal cues can function as efficient organizers for learn
ing and recall of unitized scenes.

Relational mnemonics

that establish a congruent interdependence among the stimu
lus elements were found to produce superior recall relative
to a no-mnemonic control group.

Furthermore,

since the sub

jects who received relational mnemonics also performed sig
nificantly better than their peers who were given the cor
rect stimulus labels, the data of this study suggest that
the efficiency of relational mnemonics cannot be attributed
to labeling functions alone.

Apparently it was the estab

lishment of interdependence among the stimuli and not label
ing per se that accounted for the facilitated recall per
formance.
Of particular interest was the finding that the ef
ficiency of a relational mnemonic depended on its congruency
with the perceived stimuli.

Subjects who were given, verbal .

cues consisting of relations incongruent with those depicted
by the stimuli did not perform significantly better than the
no-cue control subjects.

In fact, these subjects recalled
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slightly fewer items than the think about control subjects..
One possible explanation for this finding is that subjects
in the incongruent relation cue treatment had to re-code the
stimuli in order to account for the incongruency between the
cue and the stimulus.

If it is assumed that these subjects

attempted to organize the stimuli before receiving the ver
bal cues from the experimenter» then the most logical code
available to them at this time would have been the spatial
relation depicted by the vertical arrangement of the stimu
lus objects, i.e., one object on top of another.
Horowitz et al.

Indeed,

(1969) demonstrated that unitized scenes can

function as a basis for subjective organization.

However,

once the subjects received a verbal cue consisting of the
same items as the stimulus they had just seen but with dif
ferent relations among the items, they probably had to re
organize or re-code the stimuli to account for the incongru
ency.

They could not simply ignore the verbal cue because,

consisting of the same items as the stimulus, it was too
relevant.

To the extent subjects were preoccupied with es

tablishing congruency between what they had observed and
what they were told, the writer suggests that the usual facilitative effect associated with relational verbal cues was
forfeited.
The facilitative effect found for incongruent item
Cues apparently contradicts the proposed congruency hypothe
sis.

Although subjects receiving the re-paired cues
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(incongruent item cues) recalled significantly fewer items
than the correctly-paired cue subjects

(congruent item and

congruent relation cue), they nonetheless recalled signifi
cantly more items than the incongruent relation cue subjects
whose recall was not significantly different than that of
the think about control subjects.

However,

a closer exami

nation of the re-paired cue condition suggests the re-paired
cues may not have been perceived by the subjects as incon
gruent with the stimuli.

Since the subjects in the re-paired

cue treatment were given cues consisting of items which did
not even resemble the particular stimulus they were viewing,
it may have been possible for them to simply ignore the ver
bal cues.

That is, the verbal cue and the stimulus were so

obviously different that an incongruency between them did
not actually exist.

Accordingly,

the subjects could have

immediately coded the cue as irrelevant and then proceeded
to organize the stimuli as perceived.
One obvious deficiency with the "irrelevancy^ inter
pretation is that it does not account for the facilitative
effect found for the re-paired cues relative to the think
about control condition.

If subjects only'considered the

cues irrelevant and organized the stimuli as perceived,
their recall should have been comparable to that of the think
about control subjects.

Since this was not the case, it is

hypothesized that subjects acquired something from the cues
which aided their organization and recall of the stimuli.

One possibility is that subject acquired, possibly through
incidental.learning,

a rule for establishing an interdepen

dence among the stimuli.

For example,

a simple substitution

rule could have been deduced from the re-paired cues.

Once

the irrelevant objects of the cues.were ignored, many of the
relational terms of these cues, such as "resting on" and
"inside of" and "sitting on," would have been congruent and
relevant to the pictured stimuli the subjects had observed.
It would then have been a simple matter for subjects to sub
stitute the stimulus objects they had just seen into the re
lational context of the re-paired cues.

Now, the facilita

tion effect found for such cues would be predicted because
these subjects would have had relational mnemonics similar
to those of subjects in the correctly-paired cue condition.
The fact that facilitation for the re-paired cues was not as
great as it was for the correctly-paired cues can be ex
plained on the basis that certain of the relational terms,
for example,

"hanging from" and "riding on," were not inter

changeable and thus were not useful for interrelating the
stimulus items.
Another rule that subjects could have acquired does
not assume interchangeability of the relational terms.

It

is possible that subjects deduced from the re-paired cues a
more general rule which simply instructed them to establish
an interaction or interdependence among the stimulus objects
they saw.

in this case the re-paired cues would have acted

as examples or instances of the rule and it was left to the
subjects'

own resources to discover the actual terms which

were applicable to the particular stimulus they had seen.

EXPERIMENT 2
The "incidental rule acquisition" hypothesis which
was proposed to account for the facilitative effects found
for re-paired cues depends on the assumption that subjects
perceived the inconsistent items of the re-paired cues as
not relevant to the stimuli, thus eliminating the incongru
ency between the experimenter's verbalizations and the sub
ject's visual observations.

If subjects could be coerced to

acknowledge the relevancy of the items in the cu e s , then it
is probable that their attempts at reconciling the incongru
ency between stimuli and cues would preclude the acquisition
of relational rules from the cues =

Consequently, the effi

ciency of the relational mnemonic should be inhibited and
recall performance'should more closely approximate that of
the think about control and the incongruent relation cue
treatments „

In order to test this hypothesis, a second study

was conducted which incorporated a treatment with strong
instructions to attend to the re-paired c u e s „

30

METHOD FOR EXPERIMENT 2
,

Subjects
Subjects were 30 fourth grade children from the same

elementary school as the subjects used in the first experi
ment „
Stimulus Materials
Stimuli were the same eight transparencies of ob
jects arranged in unitized scenes.
Experimental Conditions and Procedures
There were three experimental treatments:
about control,

1) think

.

2) re-paired relation cue, and 3) re-paired

relational cue with relevancy instructions.

The think about

control and the re-paired relational cue condition were exact
replications of treatments in the first experiment.

The

third treatment consisted of re-paired cues plus a strong
instructional set intended to emphasize the relevancy of the
cues to the unitized scenes.

Subjects assigned to this lat

ter condition were told to pay very close attention to what
the experimenter said after each slide because it might help,
them to remember the objects.

It was hypothesized that rel

evancy instructions would negate the facilitation found in
the first experiment for the re-paired relational mnemonics
31

32
(incongruent item cues).

Specifically,

subjects assigned to

the re-paired cue condition were expected to recall signifi
cantly more items than, subjects in either the think about
control or the relevancy instruction conditions„

The proce

dure was exactly the same as that used for the first experi
ment .

RESULTS AND DISCUSSION
OF EXPERIMENT 2
Mean recall scores found for the three treatment
groups are illustrated in Figure 1„

Subjects who received

re-paired cues without relevancy instructions recalled the
most stimulus items
control subjects

(X = 1 4 . 8 9 )

(X = 13.15).

followed by the think about
Subjects who received the re

paired cues with instructions to pay close attention to the
cues recalled the fewest number of stimulus items

(X = 11.30).

Duncan's New Multiple Range Test indicated that each treat
ment differed significantly from the other, p> < .05.
The results were consistent with the predictions for
the second experiment and the findings of the first experi
ment.

A slight facilitative effect was found for the re

paired cue treatment relative to the think about control
condition,

and the effect of relevancy instructions was to

reduce this facilitation.

Not only did subjects assigned to

the relevancy instruction condition recall significantly
fewer items than subjects in the re-paired cue condition
without relevancy instructions, they also recalled signifi
cantly fewer items than subjects in the think about control
condition.

That is, an actual interference effect was found

for the incongruent item cues when the cues were accompanied
33
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by an instructional set emphasizing their relevance to the
perceived stimuli,
Together the findings from Experiment 1 and Experi
ment 2 support the hypothesis that subjects are able to ig
nore incongruent elements of experimenter-provided mnemonics
that are perceived as not relevant to the stimuli.
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Items
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16
15
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Experimental Conditions
Figure 3.

Mean Recall Scores for Treatment
Conditions (Experiment 2)
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