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Associative relatedness effects in retrieval-based
and familiarity-based recognition

DAVID L. HORTON and TIMOTHY J. PAVLICK
University of Maryland, College Park, Maryland

The results of two experiments are reported that involved the encoding-specificity recognition
failure paradigm. The results of these experiments, using materials that varied in associative
relatedness, support the distinction between two qualitatively different recognition processes.
Retrieval-based recognition was seen to increase with increases in associative relatedness and
was accompanied by successful cued recall. Familiarity-based recognition, however, increased
with decreases in associative relatedness and was not accompanied by successful cued recall. It
is suggested that these two kinds of recognition reflect different memory systems and that they
are often inversely related to one another.

Horton, Pavlick, and Moulin-Julian (in press) have pro
posed a dual-process account of recognition memory that
involves a distinction between retrieval-based recognition
and familiarity-based recognition. They propose that
retrieval-based recognition is an episodic memory pro
cess that is similar to the process that influences recall.
Familiarity-based recognition, in contrast, operates in
terms of sensory-perceptual features in semantic mem
ory, much like those involved in pattern recognition. The
notion that recognition is influenced by both retrieval and
familiarity is far from new (see Bartlett, 1932; Jacoby &
Dallas, 1981; Mandler, 1980). However, Horton et al.
suggest that retrieval-based recognition and familiarity 
based recognition not only operate out of different mem
ory systems but that, in terms of performance, they tend
to be inversely related to one another and never comple 
ment one another.

Two of the experiments reported by Horton et al . in
volve the use of a paradigm in which target words are
tested in both a recognition task and a recall task. In this
paradigm, four outcomes are possible. Targets may be
remembered (both recognized and recalled), they may be
recognized only , recalled only, or forgotten (not recog
nized or recalled).

The results of these two experiments indicated that per
formance in the remembered outcome increased as the
associative relationship between cue and target members
of word pairs presented at study increased. In contrast,
performance in the recognized-only outcome increased
with decreases in associative relatedness. Performance in
the remembered outcome is seen as reflecting retrieval
based recognition, and performance in the recognized
only outcome reflects familiarity-based recognition. When
these two measures are combined to form an index of
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overall recognition performance, no significant relation
ship to associative relatedness is observed.

The two experiments reported here constitute partial
replications of the first two experiments reported by Hor
ton et al. The materials and procedures for the first ex
periment reported here are identical to those of their first
experiment, and those for the second experiment reported
here are identical to those of their second experiment.
However, in addition to the variation in associative relat
edness, Horton et al. also assessed conscious recollection
during the recognition task whenever the response "old"
was made. This procedure was not employed in either of
the experiments reported here.

EXPERIMENT 1

Method
Materials. The stimulus materials employed in Experiment I were

word pairs that were highly asymmetrical in associative strength accord
ing to a set of controlled association norms obtained from Douglas L.
Nelson (personal communication , November 1983). Twenty-four word
pairs , eight at each of three levels of strength, were employed . The
highest strength level (H) ranged from .35 to .93, withan average strength
of .57 in the dominant direction and .06 in the opposite direct ion. An
example is alarm-clock, which has an associative strength level of .39
in the alarm-to-clock direction and a .08 strength in the opposite direc
tion . The intermediate strength level (M) involved pairs ranging in
strength from .21 to .28 , with an average strength of .24 in the domi
nant direction and .02 in the opposite direction . An example is range
stove, which has an associative strength level of .21 in the range-to
stove direction and a .01 strength in the opposite direction . The lowest
strength level (L) involved pairs ranging from .10 to .17 in strength,
with an average strength of . 14 in the dominant direction and .01 in
the opposite direction . An example is bolt-lock, which has an associa
tive strength level of .16 in the bolt-to-lock direction and a .02 strength
in the opposite direction. For half of the subjects in this experiment,
the dominant strength was from cue to target ; for the other half , the
dominant strength was from target to cue. Dominantcue-to-target strength
was expected to facilitate cued recall but not recognition, whereas dom
inant target-to-cue strength was expected to facilitate recognition but
not cued recall (Mandler, 1980). In further discussion, the direction of
dominant strength will be referred to as path direction and the strength
level as path strength .
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Note-H = highest strength level; M = intermediate strength level;
L = lowest strength level.

Table 1
Proportion of Targets in Each Memory Outcome

as a Function of Path Direction and Path Strength

Path Direction : Cue to Target

H .76 .02 .01
M .58 .11 .13
L .59 .13 .09

Path Direction : Target to Cue

H .68 .20 .10
M .59 .28 .10
L .38 .46 .13

Subjects. Forty undergraduate students participated in Experiment I .
The students received extra course credit for their participation. Twenty
subjects were randomly assigned to each path-direction condition .

Procedure. The subjects were run in small groups . They studied a
series of 32 word pairs for 5 sec each . They were instructed to remem
ber the capitalized word (i.e ., target) in each pair and to look for a rela
tionship between the words in each pair in order to help them remem
ber the target word . The first and last four word pairs constituted a
primacy-recency buffer , and these words did not appear again in the
experiment. A IO-min numerical problem-solving distractor task im
mediately followed presentation of the pairs .

Following the problem-solving task, the subjects were asked to com
plete the recognition task, which consisted of the 24 target words and
24 distractor words. They were instructed to identify each word as old
(i .e., target) or new (i.e ., a distractor). The distractors were identical
for both groups of subjects . After the recognition task was completed ,
the subjects performed a cued-recall task. The context word for each
of the 24 critical pairs presented during encoding served as the retrieval
cue , and the subjects were asked to write down a target word in the
space provided next to each context word.

It can be seen in Table 1 that many more target items
were remembered than were recognized only. It can also
be seen that remembered performance generally increased
with path strength, but the increase was more apparent
when path direction goes from target to cue . In the
recognized-only outcome, performance clearly increased
as path strength declined in both path-direction conditions.
In the recognized-only outcome, performance was better
in the target-to-cue path-direction condition, whereas the
opposite was the case for the remembered outcome. These
observations are supported by an analysis of variance
(ANOYA) that indicated significant effects for path direc
tion [F(I,38) = 12.42, P < .01], memory outcome
[F(1,38) = 108.47, p < .0001], memory outcome x
path strength [F(2,76) = 32.39, p < .0001], and path
direction x memory outcome x path strength [F(2,76)
= 7.13, p < .01] . It should be noted that there was no
main effect of path strength, nor did path strength inter
act with path direction. No significant effects were ob
served in the forgotten outcome .

These results clearly replicate those reported by Horton
et al. in their Experiment 1. The fmdings also support the
distinction between retrieval-based and familiarity-based
recognition as qualitatively different processes that tend
to be inversely related .

One final bit of statistical information concerns the com
parability of the subjects in the two path-direction condi
tions. The recognition distractor items were the same for
both groups of subjects, and a comparison of performance
in terms of correct rejections indicated that both groups
performed the same (.89). This observation is important
because it suggests that the between-group effects noted
previously really were due to path direction and not to
differences between the two groups of subjects.

EXPERIMENT 2

Results and Discussion
The data for Experiment 2 are reported and analyzed

in the same manner as in Experiment 1. The results of
Experiment 2 for the remembered, recognized-only, and
forgotten outcomes are shown in Table 2.

Method
The only methodological difference between Experiment 2 and Ex

periment 1 was that, in Experiment 2, the Diehl and Horton (1988) re
lated distractor task was employed in recognition. For each target word,
there were three distractor words associatively linked to both the cue
and the target member of each pair . It was expected that the related
distractor task would lower overall performance, relative to that in Ex
periment I, in boththerecognitiontask and thefollowingcued-recall task.
It was anticipated that this would lower thefrequency of the remembered
outcome and raise thefrequency of the forgotten outcome. While perfor
mance in theremembered outcome was expected to be positively related
to path strength, as was the case in Experiment I, performance in the
forgotten outcome was expected to be inversely related to path strength.
In Experiment I, performance in the forgotten outcome was uniformly
low, and no significant relationship to path strength was observed. In ad
dition, the frequency of therecognized-only outcome was also expected
to increase with path direction going from cue to target. In Experiment 2,
there were 22 subjects in each path-direction condition.

Forgotten
Recognized

Only

Memory Outcome

Remembered
Path

Strength

Results and Discussion
The data from this experiment were analyzed in terms

of the number of target words at each strength level in
the outcomes designated as remembered, recognized only,
and forgotten. The results for recalled only will be re
ported in a different, and more appropriate, context. For
clarity of presentation, the results are reported as propor
tions. The findings for Experiment 1 are shown in Table 1.

The results of interest are for the remembered and
recognized-only outcomes. The results for the forgotten
outcome are presented to indicate that forgetting gener
ally increases as path strength declines.

As can be seen in Table 1, performance in the remem
bered outcome is inversely related to performance in the
recognized-only outcome . If overall recognition perfor
mance was at or near ceiling, it could be argued that the
inverse relationship was an artifact due to item selection.
Clearly, for a fixed number of correctly recognized tar
get words, the more that occur in the remembered out
come, the fewer there can be in the recognized-only out
come. However, overall recognition was not at or near
ceiling. A more complete explication of this issue can be
found in Horton et al. (in press) .
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Memory Outcome

Path Recognized
Strength Remembered Only Forgotten

Note-H = highest strength level; M = intermediate strength level;
L = lowest strength level.

Table 2
Proportion of Targets in Each Memory Outcome

as a Function of Path Direction and Path Strength

gotten outcome was greater fo~ the ta~get.-to-e~e path
direction. Both of these observations are In hne Withper
formance in the recognized-only outcome, and they are
supported by an ANOY A that revealed significant effects
for path direction [F(l,42) = 4.66, P < .04] and path
strength [F(2,84) = 11.65 , P < .000 1].

The results of Experiment 2 go a long way in supporting
our interpretation that there are two kinds of recognition
memory that are based on different processes and , fur
thermore, that improvements in performance in these two
kinds of recognition memory are often inversely related
to one another. As we saw in Experiment I , retrieval
based recognition improves with increases in cued recall
and with increasing quality of episodic information . How
ever, familiarity-based recognition shows improvements
in performance that are not accompanied by successful
cued recall but do accompany declines in the quality of
episodic information. In Experiment 2, this i~terpretati.on

is most strongly supported by the observation that in

creases in the recognized-only outcome and increases in
the forgotten outcome both accompany decreases in path
strength in both path-direction conditions. It is perfectly
reasonable to suggest the forgotten outcome should oc
cur more often as path strength and the quality of epi
sodic information decline . However, that also requires the
conclusion that the increases in the recognized-only out
come that accompany declines in path strength also ac
company declines in the quality of episodi~ inform~ti~n.
We will have more to say about the meaning of this in-
terpretation in the general discussion. .

One other difference between the results of Expenments
1 and 2 should be noted, even though statistical compari
sons were not carried out. In Experiment 2, the recognized
only outcome in the cue-to-target path-direction condition
occurred more often than it did in Experiment 1. We in
terpret this difference as being due to lower quality epi
sodic information available in Experiment 2 (due to the re
lated distractor recognition task), which led to an increase
in familiarity-based recognition hits in this experiment.
When path direction goes from target to cue, no difference
between Experiments 1 and 2 is found for the recognized
only outcome. This result most likely occurs because the
increased level of the forgotten outcome in Experiment 2
puts the recognized-only outcome at a ceiling.

GENERAL DISCUSSION

The results of the experiments reported here clearly support the dis
tinction between retrieval-based and familiarity-based recognition as
qualitatively different processes that tend to be inversely related in terms
of memory performance. In both experiments, performance in the re
membered outcome increased with increases in path strength, as would
be expected since path strength increases should result in a higher qual
ity of episodic information. In contrast , performance in the recognized
only outcome decreased as path strength increased. The same pattern
was found for the forgotten outcome in Experiment 2, suggesting that
recognition-only performance is best with low-quality episodic infor
mation . These results clearly replicate the findings reported by Horton
et al. (in press) for the path-strength and path-direction variables across
memory outcomes.

.06

. 15

.22

Path Direction : Cue to Target

.60 .10

.43 .14

.45 . 18

H
M
L

Path Direction : Target to Cue

H .57 .19 . 17
M .47 .30 .21
L .30 .38 .27

It is apparent from Table 2 that the main findings ob
tained in Experiment I are replicated. As can be seen in
Table 2, more target items were remembered than were
recognized only. Again, performance in the remembered
outcome generally increased with increases in path
strength, and the increase was more clearly apparent when
path direction went from target to cue than when it went
from cue to target. In the recognized-only outcome, how
ever, performance increased as path strength declined in
both path-direction conditions. In the recognized-only out
come, performance was better in the target-to-cue path
direction than in the cue-to-target path direction. As ex
pected, due to differential increases in the recognized-only
and forgotten outcomes in the cue-to-target path-direction
condition, performance in the remembered outcome
showed no effect of path direction. These observations
are supported by an ANOYA that indicated significant
effects for path direction [F(I,42) = 5.39, P < .03],
memory outcome [F(l,42) = 36.56, P < .000 1], and
memory outcome X path strength [F(2, 84) = 18. 1~ ,
p < .000 1]. As in Experiment 1, the inverse relationship
between performance in the remembered and recognized
only outcomes across levels of path strength resulted in
no main effect of path strength. There was no interaction
between path strength and path direction.

As in Experiment 1, the remembered outcome occurred
more often as path strength increased, and this result was
more clearly shown when path direction was from target
to cue. When path direction was from cue to target, the
facilitation of cued recall was sufficient to override the
effects of path strength between the low and intermediate
conditions. As previously noted , the override was also
attributable to the fact that the path-strength difference
between the intermediate (.24) and low (.14) conditions
was much smaller than that between the intermediate and
high (.57) conditions.

An expected but important fmding in Experiment 2 con
cerns the observation that the frequency of the forgotten
outcome increased as path strength declined in both path
direction conditions. It should also be noted that the for-
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