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Tonnar G. Brace

THE EFFECTS OF STIMULUS AND RESPONSE CONCRETENESS
ON THE ACQUISITION AND RETRIEVAL
OF PAIRED-ASSOCIATES

Paired-associates composed of one concrete noun (C)
and one abstract noun (A) were presented to Ss in either
CA or AC order and tested using either C or A noun as
recall cue. This experiment replicated Lockhart's (1969b)
design and extended his recall measure to include rating
and rating latency measures at presentation and recall.
In agreement with Lockhart, concrete nouns produced superior
recall when used as test cue; this effect was independent of
the concrete noun's position in the pair at presentation.

Test cue effects were also found in increased number
of intrusions, and prolonged rating latencies for intrusions
and omissions to C cues. The results were interpreted as
inconsistent with Paivio's (1969) conceptual peg hypothesis
which attributes concreteness effects to the concrete noun's
superior capacity to prime and cue imaginal mediators. The
results were interpreted as indicating quantitative rather
than qualitative (imaginal) differences between concrete

and abstract nouns.
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INTRODUCTION

In a traditional paired-associate (PA) learning
experiment, the S is required to learn an association
between two words. The S may be said to have learned
the association when he can recall one word of a pair
when only the other is shown. The presentation of the
word pair is usually termed the acquisition phase. In
this phase, the pair may be encoded in some form and
made available in storage. The test for recall of one
member of the pair (usually the right-hand member), when
cued by the other member of the pair (usually the left-
hand member), is generally termed the retrieval phase.
In this phase the information about the pair may be
decoded and made accessible for report. A mediation
hypothesis would suggest that part of the encoding pro-
cess in PA learning involves finding a mediator or link
to join the two words together and that it is this link
which enables one member of the word pair to elicit the

other member of the word pair in the decoding process.



The symbolic processes which serve to mediate in
PA learning have been explained in terms of verbal assoc-
iations (e.g., the associative probability hypothesis,
Underwood and Schulz, 1960) and in terms of nonverbal
imagery (e.g., the conceptual peg hypothesis, Paivio,
1965). The associative probability hypothesis suggests
that the more associations a particular member of the
pair has, the higher the probability that an associative
mediator can be found common to both members. The med-
iating association could be either a word, an image, or
both but Underwood and Schulz emphasize verbal processes.

The associative probability hypothesis introduces
a logical inconsistency termed the "interference paradox'.
Although a greater number of word associations ensures
that good potential mediators are available, it also
provides more opportunity for response competition.
Interference of this sort would be expected to lead to
a performance decrement with a large number of response
intrusions.

In order to account for the high probability of
correct recall that is usually found with highly meaning-
ful words, the effective mediators are usually considered
as 'protectors" of the associative bond. Jenkins (1961,

PP. 74-75) suggests that a factor as important as number of



possible mediators would be the quality of the mediators
since bizarre imaginal or verbal associations probably
serve more effectively to oppose interference from
competing responses.

Paivio's conceptual peg hypothesis emphasizes the
image arousing value of nouns in just this way. Thus,
he emphasized the difference in quality of the associates
rather than quantity of associations as is stressed by
the associative probability hypothesis. Paivio (1969)
states through his conceptual peg hypothesis that in PA
learning tasks ''the stimulus member of a pair of nouns
serves as a 'conceptual' peg to which its associate is
hooked during learning trials, when stimulus and response
members are presented together, and from which the response
member can be retrieved on recall trials when the stimulus
member is presented alone'" (p. 244). Imagery is assumed
to serve a mediating function and ''the ease of learning
the stimulus-response association depends partly on the
image-arousing capacity of the individual nouns and of
the stimulus member in particular" (p. 244).

In elaborating the conceptual peg hypothesis, Paivio
has coordinated the supposed mediational function of image
arousal to a concrete-abstract dimension of word meaning.

Paivio, Yuille, and Madigan (1968) have reported that



nouns rated as highly concrete are also given high imagery
ratings, and somewhat more verbal associates than are
abstract nouns. Concrete words usually refer to objects
in the environment which can be directly sensed. Thus
this class is generally restricted to concrete nouns such
as frog, house, and army. Abstract words refer to concepts
which cannot be directly sensed. Included in this class

are abstract nouns such as virtue, confidence, and fantasy.

Paivio tested his conceptual peg hypothesis in a PA
learning experiment with 16 noun-noun pairs using the four
types of pairs representing each combination of noun
concreteness-abstractness. Paivio (1965) found that the
difficulty of learning the different types of pairs was
ordered from least to most difficult in the following way:
concrete noun-concrete noun (CC), concrete noun-abstract
noun (CA), abstract noun-concrete noun (AC), and abstract
noun-abstract noun (AA). As the conceptual peg hypothesis
would predict, the higher the concreteness value of both
stimulus and response members, the higher the probability
of correct recall. With mixed pairs of nouns (CA and AC),
the effect is greater if the concrete noun is on the
stimulus side of the pair.

The conceptual peg hypothesis attributes part of the

greater ease in learning CA pairs to the superior capacity



of the C stimulus member to elicit the mediating image
when the C member appears alone at time of testing. Paivio
also implies that the presence of the C member on the left
"primes'" a stronger CA bond than would occur for the AC
bond with the C member on the right. Since Paivio always
tested the CA pairs with C as cue and the AC pairs with A
as cue, his experimental paradigm cannot distinguish the
effects on recall due to the order of presentation from
the effects due to the concreteness of the test cue.
Lockhart (1969a,b) reported several experiments using
adjective-noun and noun-noun pairs which were designed to
separate the effects due to order of presentation from those
due to the member of the pair used as a cue for retrieval.
He presented pairs in both CA and AC orders, and in addition
to testing recall of CA pairs with the C member and AC pairs
with the A members (c.f., Paivio, 1965), he also tested each
presentation order with what is conventionally the response
member of each pair. Therefore a particular mixed pair was
experimentally treated in four ways: CA presentation order,
tested with C (CA/C); CA presentation order, tested with
A (CA/A); AC presentation order, tested with C (AC/C); AC
presentation order tested with A (AC/A). Lockhart (1969b)
found that presentation order (CA or AC) had no effect on

recall of the word pairs, but that significantly more



correct responses were reported when the C member was
the recall cue than when the A member was the recall cue.
This finding was obtained regardless of whether the A
member of the pair was an adjective or an abstract noun
derived from the adjective. Therefore, Lockhart concluded
that the effect of concrete nouns was due to retrieval
asymmetry rather than to associative asymmetry of the
type where the CA bond could be stronger than the AC bond.
One limitation of Lockhart's (1969a,b) experiment
was his use of empirically undefined abstract materials.
Although Lockhart's concrete nouns had been rated as highly
concrete by Ss (Spreen and Schulz, 1966), his adjectives
and adjective-derived nouns had never, in fact, been judged
or rated as abstract. Thus, Lockhart never demonstrated
that his abstract words met the operational definition of
abstractness. In addition, his adjective-derived nouns
differed in other ways from the abstract nouns used by
Paivio. Lockhart's nouns contained more acoustic and
spelling similarity (e.g., ending ''mess') than would be
found in a set of ramdomly selected abstract nouns. There-
fore, some question remains as to whether Lockhart's results
would be replicable when concrete nouns are paired with
unequivocally abstract stimulus materials.

Lockhart's conclusions were based on frequency of



correct responses and intrusions as his only dependent
measure. Marshall's (1967) evidence would suggest, however,
that measures taken at presentation of the word pair may
reflect differences in encoding as a function of present-
ation order. Marshall analyzed the high frequency responses
resulting from continued association to abstract nouns and
pairs of abstract nouns. He found that number of high
frequency associates common to both a stimulus word and a
pair containing that stimulus word depended in part upon
the position in the pair of the word. Therefore, measures
taken at presentation or more sensitive recall measures
could reflect a presentation order effect not detected by
Lockhart's recall measure.

Ratings of associative strength could be obtained
at presentation of the word pair to provide more information
about the effect of the position of the concrete noun on
associative processes. Arbuckle and Cuddy (1969) have
reported that Ss can predict with a fairly high level of
reliability at presentation of the word pair, the probability
that they will recall that item correctly. Paivio (1969)
has implied that the superior recall of CA pairs over AC
pairs is due to the formation of stronger mediational links
when the C member is presented on the left. Therefore, from

Arbuckle and Cuddy's results, the stronger mediating links



resulting from a CA presentation order should be detectable
at presentation and given higher ratings of associative
strength than should AC noun pairs.

Latency of associative strength ratings could reflect
different rates of acquisition for CA and AC pairs. Paivio's
theory assumes that forward associations predominate in the
formation of mediational links in PA learning. He implies
(Paivio, 1969) that the images and verbal associations
provided by the C noun in the CA order are evoked more
quickly than the mainly verbal associations provided by
the A nouns in the AC order. If this implication is valid
and further if the latency of the rating response reflects
the time required to find mediators, then shorter latencies
should be obtained for ratings of CA noun pairs than AC
noun pairs, regardless of the rating response given.

In addition to the dichotomous information provided
by the recall measure of correct responses and intrusions
collected by Lockhart (1969b), other potentially more
sensitive measures of recall could clarify the role of
concreteness in PA learning. In particular, confidence
rating and response latency measures have been found to
be increasingly useful in investigations of PA learning.
Both measures provide graduated information about response

characteristics within the categories of correct and



incorrect responses.

Confidence ratings taken at recall would be helpful
with respect to the effect of concreteness on the dis-
criminability of correct responses from intrusions. Lock-
hart (1969b) found that a significantly larger number of
intrusions were made to the C cue than to the A cue. A
response-conditional signal detection analysis of the
results of a subsequent experiment (Lockhart, 1969a)
yvielded d's that were higher for the adjective-cued
recall. Lockhart interpreted this finding as indicating
that discrimination of correct responses from incorrect
responses was superior for adjective-cuing than for
noun-cuing. However, Lockhart obtained confidence
ratings under conditions of forced responding and thus
was not able to determine whether concreteness affects
discrimination of correct responses from intrusions,
or whether the effect was primarily due to the larger
number of response omissions to the A cue under free
responding.

The latency of the rating response in the test phase
could reflect the assumed differences between associative
processes using images from those using verbal mediators.
This measure would estimate the time required by the S

to make a response and to rate his confidence in its
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correctness. From a consideration of Paivio's conceptual
peg hypothesis, one would expect that the faster and stronger
images primed by a CA presentation order, and most effect-
ively elicited by the C cue at recall, would lead to the
shortest response latency for responses given in the CA/C
condition. Lockhart suggested that at retrieval, correct
responses were more likely to a C cue than to an A cue
because the mediating images were more closely tied to

the concrete member of the pair. Therefore, both Paivio's
and Lockhart's interpretations would predict an ordering of
response latencies, at least for correct responses from
shortest latencies for the CA/C condition, to intermediate
latencies for CA/A and AC/C, and longest latencies for AC/A
combination of presentation order and test cue.

The present study was essentially an extension of
Lockhart's (1969b) experiment. The concrete and abstract
nouns used as stimulus materials were selected from those
receiving extreme ratings of concreteness according to norms
published by Paivio, Yuille and Madigan (1968). The major
purpose was to establish the generality of Lockhart's find-
ings and conclusions with respect to the role of concrete-
ness in PA learning and to expand these findings and con-
clusions by obtaining rating and latency measures at time
of presentation of the word pair and at time of testing for

recall.
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METHOD

Subjects

The Ss were 14 female and 26 male Sir George Williams
University undergraduate summer students whose services were
solicited in the university cafeteria. All Ss reported
English as being their mother tongue and indicated no
previous experience in psychological experiments. The Ss
were unsystematically assigned to one of the four word pair
study-test conditions with the only restriction being the

maintenance of an equal number of Ss in each group.

Materials

Column 1 of Table 1 presents the 80 noun-noun pairs
used in this experiment, alphabetically arranged in four
blocks of 20 pairs each. These word pairs were chosen
randomly with two restrictions from a pool of 462 pairs
which had been generated by randomly pairing the 925 nouns
scaled by Paivio, Yuille and Madigan (1968) as to rated
concreteness (c), rated imagery (1), and production mean-
ingfulness (m). These values on each of these scales for
each member of each of the word pairs used in this experi-
ment appear in Columns 2, 3, and 4, respectively, of
Table 1. The first restriction in the choice of the 80

word pairs was that one member of the pair should have a
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high ¢ rating and the other member should have a low ¢
rating. Since the pairs in Column 1 are all listed in
their CA order, an examination of Column 2 shows that

the first member (C) of each pair has a high ¢ value in
the extreme of Paivio, Yuille and Madigan's (1968) rating
scale between 5.95 and 7.00 and the second member (A) of
the pair has a low ¢ value between 1.00 and 3.95. The
imagery value (1), shown in Column 3, of each noun was
determined by Paivio, Yuille, and Madigan (1968) by taking

the mean of Ss' ratings of these nouns on a 7-point scale

24

in terms of a word's ''capacity" to arouse non-verbal images.

The high correlation of .94 between ¢ and 1 and the over-
lapping definitions suggest that these ratings probably
reflect the same functional attribute. The meaningfulness
(m) value in Column 4 was defined in terms of the mean
number of written associations in 30 sec. and was allowed
to co-vary with ¢ and I in this experiment.

Column 5 of Table 1 shows the modal ratings on a
5-point scale from 1 (easy-to-learn) to 5 (difficult-to-
learn) as given by an independent sample of 32 Sir George
Williams University undergraduates to each word pair in
its CA order. Column 6 shows the modal difficulty rating
for the AC order. The correlation between the set of

ratings for the word pairs in the CA order and the AC order
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was +.76. This imperfect correlation was the source of

the second restriction to the choice of the PAs for this
experiment. Particular word pairs were selected so that
there were approximately equal numbers of word pairs at each
level of rated difficulty within the CA or AC pair orders
and equal numbers of word pairs at each level of difficulty
when the ratings of the word pairs in both the CA and AC
groups were pooled.

Each word pair was typed in lower case letters in
both its AC and CA order on white photographic paper,
photographed, and the negatives mounted to yield 160 2-in.
X 2-in. slides. Each member of every pair was also photo-
graphed and mounted so that each noun appeared alone on the

left-hand side of the slide.

Apparatus

A Kodak Ektagraphic carousel projector presented the
slides on a 21-in. x 13%-in. flashed opal screen at a letter
size of %-in. in height. On the table in front of S at the
base of the screen was an 8-in. x 4-in. x 1-in. aluminum
response panel which displayed five red buttons spaced 1 in.
apart. To the left of the first button was the label "lo"
and to the right of the last button was the label "hi'"'.

The buttons were numbered from 1 to 5 from left to right.

Depression of any one of the buttons activated a corres-
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ponding light on the control panel and stopped a Grason-
Stadler Model 1200 Series 4-dial digital clock which was
set to measure to 100th of a sec. Modular solid state
programming equipment was wired to provide the following
sequence: (a) the depression of a response button initiated
a projector slide change and activated a solenoid; (b) the
solenoid caused the onset of a Lafayette timer (Model VSI-E)
and the closure of a tachistoscopic shutter covering the
projector aperture; (c) the closed shutter blanked out the
new slide which had moved into place; (d) the timer caused
the shutter to open after an interval of 7.5 sec., allowing
the new slide stimulus to appear on the screen, and (e) the
onset of the stimulus was sensed by a photo-cell which reset
the clocks until another cycle was initiated by S's response.
Data sheets providing an alphabetical listing of the
particular AC and CA word pairs in each of the four treat-
ment groups enabled the E to record the response data in
an organized fashion since the slides were shuffled for each

S before both the study trial and the test trial.

Experimental design

The experimental design is summarized in Table 2.
The 80 pairs of nouns were divided as previously described
into four blocks of 20 word pairs each. The 40 Ss were

unsystematically assigned to one of four groups of ten Ss.
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For each group of Ss a different order of assignment of the
presentation order-test cue combinations to word pair blocks
was used. The assignment of experimental conditions to word
pair blocks was counterbalanced across groups of Ss so that
every word pair block was used with all four experimental
conditions. The particular combinations of experimental
conditions are shown in Table 2. Both the 80 word pairs

and the 80 test cues were presented to Ss in a completely
nonsystematic sequence as both sets of slides were shuffled

prior to presentation to each S.

Procedure

The S, tested individually, was seated before the
presentation screen and given standard PA instructions
(Appendix I). He was specifically told to attempt to per-
ceive the paired words ''as going together to create a whole".
He was instructed to rate the strength of the association
so formed on a 5-point scale from 1, low association, to 5,
high association. The S then viewed and rated the 80 word
pairs. In the test phase, S was told to read the cue word
aloud and to respond with the noun that had been previously
paired with it. He was then asked to rate from 1 to 5 how
sure he was that his overt response was correct. If he

omitted a response he was instructed to say ''don't know"



and press Button 1.

RESULTS

Acquisition Data

Ratings of associative strength

Upon presentation of each word pair, Ss assessed
and rated the strength of the association between the
members of the pair. Word pairs presented in the CA
order received a mean rating of 2.66; AC order word pairs
received a mean rating of 2.62. Analysis of variance
indicated that these values were not significantly

different, F (1,36)= .95, p> .05.

Latency of associative strength ratings

The mean latency of the associative strength ratings
of word pairs presented in the CA order was 6.33 seconds
and of word pairs presented in the AC order was 6.45
seconds. These means did not differ significantly,

F (1,36)= 1.80, p> .05.

Recall Data

The recall data include the response itself, i.e.
whether it was a correct response, an intrusion or an
omission, the rating of confidence in the correctness of

the response, and the latency of the confidence rating

29



measured from onset of the test slide.

Responses

Out of a total of 3,200 recall tests, 846 resulted
in correct responses, 692 in intrusions and 1,662 in
omissions. 1In the analyses which follow, these three
categories of response are considered separately.

Correct responses. - The analysis of variance of

correct responses is summarized in Table 3. The signifi-
cant test cue effect was a consequence of the greater
number of correct responses given to the C cue than to
the A cue. Correct responses did not vary significantly
as a result of the presentation order of the word pair
(CA or AC), but the interaction of presentation order
with recall cue significantly affected recall. The mean
numbers of correct responses for each test cue are plotted
as a function of presentation order in the left panel of
Figure 1. Inspection of these means shows that both
types of cue elicited more correct responses when they
originally had been the left-hand member of the pair than
when they had been the right-hand member.

The analysis of variance of correct responses also
showed significant interactions between presentation order,
test cue, and groups. These interactions could result

either from bias in the assignment of noun pairs to blocks
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or in the assignment of Ss to groups. In either case, it
seems reasonable to attribute these effects to sampling
error.

Intrusions. - The analysis of variance of intrusions

summarized in Table 4 revealed a significant effect of test
cue but no other significant main effects or interactions.

In the center panel of Figure 1, the mean number of intrusions
for the C cue can be seen to be greater than for the A cue,
with no apparent differences across presentation order.

The intrusions were categorized as intralist intrustions
if they had appeared in the set of noun pairs at present-
ation, or as extralist if they had not. Each extralist
intrusion was also categorized as C or A, intralist
intrusions having already been so classified. The majority
of extralist intrusions appeared in the word list prepared
by Paivio, Yuille, and Madigan (1968) and were classified
accordingly. The remaining extralist items were judged by
E as either concrete or abstract.

An analysis of variance containing the categories
of intrusions as factors is summarized in Table 5. The
analysis was performed on response frequencies pooled across
Ss within each group because frequencies for individual
Ss resulted in extremely skewed distributions. Examin-

ation of Table 5 shows the signifcant test cue effect
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previously noted. The significant effect of source of
intrusion reflects the fact that the number of intralist
intrusions (372) was greater than the number of extra-
list intrusions (272). The significant difference of
the concreteness of intrusion was a consequence of the
larger number of A intrusions (368) than C intrusions
(276). Three significant interactions are shown in
Table 5. The mean numbers of intrusions per S for these
interactions are shown in Table 6. Table 6 shows that
the interaction between test cue and intrusion source
resulted from the small number of extralist intrusions
to the A cue. The interaction between concreteness of
intrusion and intrusion source reflects the relative
infrequency with which C nouns from outside the present-
ation list were used as intrusions. Finally, the inter-
action between test cue and concreteness of intrusion
shows that Ss tended to give A intrusions to C cues

and C intrusions to A cues.

Omissions. - Table 7 summarizes the analysis of
variance for omissions. These results, presented for
completeness, are the mirror image of the sum of the
correct responses and intrusions. The effect of test
cue was significant with the number of omissions being

greater to the A cue than to the C cue, as shown in the

38
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right panel of Figure 1.

Confidence ratings
Each response given in the experiment had a
confidence rating associated with it. The individual

S's ratings for each category of response were analyzed

separately. The overall mean rating for correct responses
was 4.45, for intrusions 2.83, and, of course, for omissionms,
was 1.00. The relative magnitude of the difference between
the means for correct responses and intrusions precludes

any need for statistical demonstration that the difference

is significant. The omissions were all rated as 1 and since
they do not provide any meaningful confidence ratings, they
will not be considered further in this section.

Correct responses. - An analysis of variance of the

mean confidence ratings for correct responses, presented

in Table 8, yielded no significant effects of presentation
order, recall cue, or the interaction between presentation
order and recall cue. Examination of the left panel of
Figure 2 shows that correct responses to the C cue received
slightly higher ratings than those to the A cue if the

word pair had been presented in the CA order but lower
ratings if the word pair had been presented in the AC order.

Figure 3 displays frequency distributions of the
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ratings for the correct responses given under each
combination of presentation order and test cue. The
mean ratings of Figure 2 are indicated by arrows in
Figure 3. The highest frequency of high confidence
ratings occurred to responses given in the AC/A and CA/C
conditions.
An analysis of variance of the confidence rating
frequencies is summarized in Table 9. The error term
was calculated from the between-group variance since the
cell frequencies were too small for a between-subjects
analysis. Examination of this table indicated a highly
reliable increase in frequency of rating with an increase
in rating category. The significant test cue effect simply
reflects the superior recall to the C cue. Neither pres-
entation order nor any of the interactions were significant.
Intrusions. - As may be seen from Table 10, an
analysis of variance performed on the mean confidence
ratings of the intrusions indicated no significant effects
of the experimental conditions or their interactions. The
right panel of Figure 2 shows mean confidence ratings of
the intrusions made to each combination of presentation
order and test cue. Examination of Figure 2 indicates
only minor differences in the mean confidence ratings across

experimental conditions. It may be noted, however, that
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the mean confidence rating for intrusions in the CA/A
condition is higher than for the CA/C condition.

Figure 3 displays frequency distributions of
confidence ratings given to intrusions made under each
experimental condition. The number of ratings decreased
from rating category 2 to rating category 5. For each
presentation order and test cue combination, frequency
of ratings of 1 was uniformly depressed in respect to the
frequency of 2 ratings.

An analysis of variance summarized in Table 11 shows
this variation across rating categories to be significant.
The test cue effect has been previously noted. The error
term reflects the between-group variation, since the
analysis was based on frequencies pooled across Ss within

groups.

Speed of confidence ratings

The speed of the confidence rating was defined as
the reciprocal of the time in seconds elapsed from onset
of the cue for recall to the pressing of the chosen rating

button by the S. The overall mean speed for correct

46

responses was 0.213, for intrusions 0.115, and for omissions

0.155. The relative magnitude of the differences between

these means makes statistical analysis superfluous.
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Correct responses. - The analysis of variance of

speeds of rating correct responses, summarized in Table 12,
yielded no significant effects of the experimental variables.
The mean speeds, shown in the left panel of Figure 4, were
high for all experimental conditions.

Intrusions. - Analysis of variance of rating speeds
of intrusions yielded a significant test cue effect, as
shown in Table 13. Examination of the center panel of
Figure 4 indicates that intrusions to the A cue were rated
more quickly than were intrusions to the C cue. No other
differences among experimental conditions were significant.

Omissions. - The speeds of the confidence rating
responses, shown in the right panel of Figure 4, also
contained a significant cue effect, as may be noted in
Table 14. Again, mean confidence rating speeds were
greater to the A cue than to the C cues. No other differ-

ences were significant.

Relationships among recall measures

Because the frequency distribution of confidence
ratings was so highly skewed for correct responses, the
mean latency of confidence rating for each rating category
was determined for each group of Ss for each category of

response. Analyses of variance were performed on these

means using the between-groups variance as an estimate of error.
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Correct responses. - Since the Ss of one group contri-
buted no ratings of 1 or 2 for correct responses, only
categories 3 to 5 were included in this analysis, summarized
in Table 15. The only significant effect, that of rating
category, can be seen in Figure 5 where mean latencies
decrease monotonically across rating category.

Intrusions. - The analysis of variance of the mean
latencies of confidence ratings as a function of rating
category is summarized in Table 16. Examination of the results
of the analysis shows the significant effect of test cue on
mean latencies previously noted and a significant effect of
confidence rating category. Two cells of the analysis were
empty because of the failure of one group to give any ratings
of 1 for two experimental conditions. The missing mean
latencies were replaced with the mean of the other three
values and the error degrees of freedom were reduced approp-
riately. The mean latencies, which also appear in Figure 5,
were a monotonically decreasing function of confidence

rating category.

Relations between measures taken at

e
presentation and measures taken at recall

Word pairs were classified according to the three
dependent measures of associative strength ratings, latency

of rating response, and performance at recall (i.e., whether
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the word pair received a correct response, an intrusion, or
an omission at time of testing). These three classifications
were related in various ways in order to assess more completely
the effects of the independent variable of presentation order.
Relations between measures of noun pair associative
strength ratings and the response given at recall

In order to assess the relation between associative strength
rating and response at recall, and the effect of presentation
order of the pair on this relation, a particular method of
classification for analysis of variance was employed. Within
the independent variable of presentation order each word pair
was doubly classified for each S according to its associative
strength rating and the nature of the response made to its
test cue. Then, separately for each group of Ss and for each
set of CA and AC pairs in each rating category, the pro-
portion of word pairs with subsequent correct responses,
intrusions, and omissions, respectively, was determined.
Analyses of variance were performed on these proportions
using the between-group variation as the estimate of error.

The analysis of variance performed on proportions of
word pairs responded to correctly at recall is summarized
in Table 17. Presentation order had no effect on the
distribution of the mean proportions across rating
categories. The significant source of variation of

associative strength rating represents differences in
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the mean proportions across rating categories. As may
be seen from Figure 6, the mean proportions of the word
pairs that were responded to correctly at recall, increase
across associative strength rating categories.

The distribution across rating categories of the

mean proportions of word pairs that received intrusions

at recall did not differ significantly as an effect of
presentation order. This can be seen in Figure 6 and in
the analysis of variance summarized in Table 18. The
distribution of mean proportions across rating categories
was generally flat.

Those word pairs whose recall responses were omiss-
ions formed the major proportion of word pairs given an
associative strength rating of 1. Presentation order had
no effect on mean proportions or on the distribution of
mean proportions across rating categories. The analysis
of variance presented in Table 19 shows a significant
effect of associative strength rating. As can be seen
in Figure 6, this effect is a consequence of the significant
decrease in the mean proportions across rating categories.
Relations among word pair associative strength rating,
latency of rating and the response given at recall

For this analysis, the mean latency of rating of CA

and AC word pairs in each rating category was determined
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separately for word pairs receiving correct responses,
intrusions and omissions at recall. Table 20 summarizes
the between-groups analysis of variance performed on
these means. This table shows that presentation order
had no significant effects on the mean latencies either
alone or in interaction. Mean latencies differed in
relation to subsequent recall and varied significantly
across rating categories. The effects are depicted in
Figure 7 where latency may be seen to vary as an inverted
U across rating categories. The significant effect of
type of response was largely due to the fact that
relatively longer latencies of associative strength
ratings were associated with pairs which were sub-
sequently correctly recalled.

In conclusion, measures taken at presentation of
the word pairs seem to be related to each other and to
performance at recall in regular and reliable ways.
However, presentation order was shown to have no effect

upon these relationships.

DISCUSSION

The order of presentation of word pairs (CA or AC)
as a single source of variation had no effect on any of

the dependent measures taken in this experiment. The
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ratings of associative strength of word pairs during
acquisition showed the same predictive relation to recall
performance as that found by Arbuckle and Cuddy (1969).
However, the associative strength ratings did not signific-
antly differentiate between the CA and AC noun pair orders.
Correctly recalled word pairs in every rating category
were rated significantly more slowly than were those word
pairs incorrectly recalled. Again, the presentation order
of the noun pairs had no significant effect upon this
relationship. Thus, no evidence was provided in this
experiment to support predictions from Paivio's (1969)
conceptual peg hypothesis that a C noun in the stimulus
position leads to stronger associative links between C

and A words than does a C noun in the response position.
This lack of a presentation order effect agrees with the
findings of Lockhart (1969b). The use of unequivocally
abstract stimulus materials in the present experiment
provides generality to the conclusion that the effect of
concreteness is independent of the left-to-right reading
order in which the pair is presented. Therefore, it

would seem that Paivio must abandon his emphasis on forward
associations in explaining the effects of concreteness via

mediating imagery.
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In contrast to the failure of presentation order
alone to produce significant effects on any of the
dependent measures, the concreteness of the test cue
produced significant effects on several measures taken
at recall. Cuing recall with the C noun produced a
greater number of correct responses and intrusions,
fewer omissions, and significantly longer latencies of
confidence ratings for intrusions and omissions. However,
there were no apparent differences in means and dis-
tributions of confidence ratings of correct responses
and intrusions or in latencies of confidence ratings of
correct responses as a result of the test cue used. The
recall data were thus consistent with Lockhart's (1969b)
findings of retrieval asymmetry for both correct responses
and intrusions to the C cue. The present data, obtained
with more sensitive recall measures and unambiguously
abstract stimulus materials, firmly supports the conclusion
that recall is dependent upon the concreteness of the test
cue.

The only significant interaction of presentation
order and test cue was in the number of correct responses.
The number of correct responses given to each test cue
varied significantly with the presentation order of the

pair. However, this significant interaction did not seem



68

to be related to any qualitative or quantitative differences
between CA and AC bonds. Rather, it appeared to result
from the fact that forward associations (CA/C and AC/A)
were recalled better than corresponding backward assoc-
iations (AC/C and CA/A).

This interaction between presentation order and
test cue was surprising in view of Lockhart's (1969b)
failure to obtain a similar interaction. Both Lockhart's
and the present experiments met the conditions laid down
by Murdock (1966) for producing backward associations
equal to forward associations. One procedural difference
between Lockhart's and the present experiment might
account for the difference in results: in the present
experiment the recall cue was always presented on the
left regardless of whether it was the right- or the left-
hand member of the pair. If the shift in position of
the right-hand member reduced its discriminability as a
test cue, poorer performance in terms of correct responses
would result for shifted cues and thus for backward
associations (CA/A and AC/C). The confidence ratings
contained some evidence of reduced discriminability for
the responses in the CA/A and AC/C experimental conditions.
As was shown in Figure 3, the mean ratings for correct

responses and intrusions differed less for the CA/A and
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AC/C conditions, indicating reduced discriminability,
than they did for the CA/C and AC/A conditions, indicat-
ing greater discriminability.

The present experiment not only supported Lockhart's
(1969a,b) general finding of a higher frequency of
intrusions for C cues than for A cues, but also his
particular finding of a proportionately higher frequency
of extralist intrusions for C cues than for A cues.

Lockhart reported equal numbers of extralist and intra-

list intrusions for adjective cues, but a proportionately
greater number of extralist relative to intralist intrusions
to the C cue. The present experiment reported significant-
ly fewer extralist intrusions than intralist intrusions

to A cues but equal numbers of extralist and intralist
intrusions to the C cue. 1In spite of this apparent
difference, the pattern of both sets of results is similar
in showing that the C cue received proportionately more extra-
list intrusions than did the A cue. This suggests that,
while possibilities for intralist response confusions for

C cues are about equal to those for A cues, strong a priori
C noun associations lead to many more extralist intrusions
for the C cue. The A cue would seem to have fewer extra-
list possibilities for strong associations which might

lead to intrusions.



Unlike Lockhart's (1969a) finding of superior
discriminability with forced responding between correct
responses and intrusions to the A cue, the results
obtained by free responding in the present experiment
showed no differences in the means and distributions
of confidence ratings to correct responses and intrusions.
If the greater number of omissions to the A cue under
conditions of free responding become intrusions, rated
1, under conditions of forced responding, the number of
incorrect responses rated 1, would be greater for the A
cue than for the C cue. Therefore the results of Lock-
hart (1969a) and of the present experiment are not in-
consistent and suggest that the criterion for decisions
such as when to respond and the correctness of the
response is the same for both A and C cues, but that the
A cue more frequently provides too little information to
warrant a response.

The latency of the confidence rating response con-
tributed additional information concerning the effects of
concreteness in PA learning. Since the means and dis-
tributions of the confidence rating values did not differ
between C- and A-cued responses, it seems reasonable to

assume that any differences in the latencies of these

70

ratings reflect differences in the search time for responses
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to C and A cues. In addition, the effect on latencies

of using the C cue was the same for a search ending in

an intrusion as it was for a search ending in an omission,
where no overt confidence rating decision was required.
Therefore, differences between confidence rating latencies
for C-cued and A-cued responses were assumed to reflect

a prolonged search time for C-cued searches ending in
intrusions and omissions.

If the previous assumptions are correct, the following
conclusions might be drawn from the results of the present
experiment:

(a) the superior recall to the C cue reflects

mediators that are in some sense stronger

in linking C nouns to A nouns than in link-

ing A nouns to C nouns;

(b) the greater number of intrusions, in partic-

ular, extralist intrusions, to the C cue

reflects a priori associations that are in

some sense stronger for the C cue than for

the A cue;

(c) lack of differences in means and distributions
of confidence ratings between the C-cued and

A-cued correct responses and intrusions

indicates no differences in discriminability
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between correct responses and intrusions
to C and A cues;

(d) lack of differences in latency of confidence
rating for correct responses to C and A cues
reflects equal search time for C- and A-cued
correct responses;

(e) the longer latency of confidence ratings for
intrusions and omissions to the C cue indicates
a longer search time for C-cued intrusions and
omissions.

The results upon which these conclusions are based
would not have been predicted from Paivio's conceptual
peg hypothesis. Paivio assumes that imaginal mediators
are more effective than verbal mediators and attempts
to explain better learning for C nouns by the fact that
images occur with higher frequency and shorter latency
for C nouns than for A nouns (Paivio, Yuille, and Madigan,
1968). 1If images are more effective mediators, the
probability of a correct response would be higher for
pairs linked by an image than for pairs linked by a verbal
mediator. Paivio suggests that CA pairs are more likely
to be imaginally encoded than AC pairs because of the
position of the C noun. Both Lockhart's (1969) and the

present findings have been unable to show an effect of
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presentation order on the probability of correct responses.
However, if imaginal mediators are predominantly selected
for both AC and CA pairs, regardless of the position of

the C noun, superior recall to the C cue could be explained
in terms of the superior ability of the C noun to arouse
the mediating image so selected.

Although superior recall for the C cue could be
explained in this way, other results of the present
experiment still could not be explained by mediating
imagery. The mediating image should be aroused more
quickly and more effectively by the C noun than by the
A noun. However, the present results show that latency
of rating of correct responses is no different for C and
A nouns. 1In addition, the concept of stronger mediators
produced by images, as hypothesized by Paivio, should
lead to a higher frequency of high confidence ratings
for correct responses to the C cue. This prediction was
not supported by the findings of the present experiment.
Therefore, even if Paivio's conceptual peg hypothesis
were modified to predict predominantly imaginal mediators
for both AC and CA pairs, an interpretation in terms of W
superior speed and strength of arousal of imaginal mediators ‘
still cannot account for all the effects of concreteness w

demonstrated in the present experiment.
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Therefore, some mechanism other than mediating
imagery must be proposed to account for superior recall
to the C noun. It would seem that this mechanism must
include a principle whereby the mediator is in some way
more strongly linked to the C noun. One possible hypo-
thesis is that the mediator has a higher probability of
being in the sample of associations to the C cue at recall
than to the A cue. This could occur if the associations
to the C cue were more reliable than those to the A cue.
Possibly the set of associations elicited by the C cue
at recall contains a higher degree of overlap with the
associations elicited at presentation than does the set
elicited by the A cue. This kind of hypothesis is
reminiscent of Martin's (1968) variable encoding hypo-
thesis. The higher probability of sampling the mediator
directly predicts the higher probability of correct
responses to the C cue. Since no assumptions are made
by a reliability hypothesis concerning the relative speed
or quality of the association from the C or A cue to the
me&iator, the lack of differences in confidence ratings
or latencies of confidence ratings for C- and A-cued
correct responses could be explained.

If it could further be assumed that because there

are more associations to the C cue, more associations are




examined in the search for the mediator at presentation
and recall (c.f., the interference paradox of the
associative probability hypothesis, Underwood and Schulz,
1960), both the higher frequency of response intrusions
and longer latency of confidence ratings to intrusions
and omissions could be explained.

An alternative possibility to the assumption that
C cues have more reliable associations is provided by the
findings of Marshall (1967). Marshall found that the high
frequency responses to one member (the dominant member) of
a pair of abstract nouns overlapped to a greater degree
with the high frequency responses to the pair than did the
high frequency responses to the other member of the pair
(the subdominant member). If the C member of the mixed
noun pair tends to be dominant with respect to the A
member, the mediator chosen from the high frequency
responses to the pair has a higher probability of also
being a high frequency response to the C cue. Thus the
mediator has a higher probability of being sampled when
the C cue is used at recall than when the A cue is used.
Therefore, with the assumption of a dominant C member,
the present data could be explained in the same way as
they are with an assumption of a higher reliability of

the set of associations to the C noun.
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One advantage of the assumptions necessary to the
present interpretation is that they are directly testable.
One disadvantage of theoretical interpretations dependent
upon qualitative differences in the independent variable
is that the concepts tend to be too poorly defined to
permit direct experimental verification. It would seem
advisable to exhaustively examine all possibilities of
quantitative differences in the concreteness of nouns
such as number and reliability of associations prior to

invoking qualitative explanatory concepts such as imagery.



APPENDIX I

Instructions read to every S

There are two parts to this experiment. In the
first part of this experiment you will be shown a series
of paired words, one pair at a time, on the translucent
screen in front of you. As soon as a pair appears on the
screen you are to say the two words out loud so that I can
hear you. For example, if the two words appearing on the
screen are CALIFORNIA and AMIABLE you will say '"CALIFORNIA"
"AMIABLE", reading the words from left to right. Your
task in this experiment is to associate the two words in
your mind, that is, to perceive them as going together to
create a whole, so that if I said "CALIFORNIA" to you, you
would be able to tell me that the word "AMIABLE' completed
the pair; or if I said "AMIABLE" to you, you would be able
to tell me that the word "CALIFORNIA" completed the pair.
You are then to rate how strongly you have been able to
link the two words in your mind by pressing one of the five
buttons on the table in front of you. The buttons, as you

see, are numbered from one to five. Pressing button number
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one indicates that the pair of words is weakly associated
in your mind, while pressing button number five indicates
the association is very strong, with the other buttons
indicating degrees of strength in between. Feel free to
use the entire range of numbers from one to five; at the
same time, don't be concerned about how often you use a
particular number as long as it is your true judgment.
Work fairly quickly, but do not be careless in your
ratings. When you press a button, the image on the
screen will disappear, and a new pair of words will take
its place ten seconds later. You will repeat the process
I have just described for each of the 80 pairs of words
as they appear on the screen.

Any Questions?

In the second part of the experiment you will be
shown, in random order, one word from each of the 80 pairs
which you have just seen. These single words will be pro-
jected one at a time on the screen, and for each word

shown you are to say out loud first the word on the screen
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and then the word which you think was originally paired with

it. You should then press one of the buttons numbered from
one to five, this time to indicate how certain you are that
your answer or response word is the correct one, from one,

indicating not very certain, to five, indicating that you
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are very certain. If you are sure you don't know, say
"DON'T KNOW" and press button 1. When you press a button,
the image on the screen will disappear, and a new word
will take its place ten seconds later. You will repeat
the process I have just described for each of the 80 words
as they appear on the screen.

Any Questions?
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