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List length and overlap effects in
forced-choice associative recognition

STEVEN E. CLARK and ALDEN HORI
University of California, Riverside, California

Twoexperiments examined forced-choice associative recognition for OLAP and NOLAP test con
ditions. OLAP test trials consist of pairs with overlapping items (e.g., AB vs. AD), whereas NOLAP
test trials contain no overlapping items (e.g., AB vs. CF). Previous results show better performance
for NOLAP than for OLAP tests, contrary to the predictions of global memory models. The present
experiments varied list length to examine the hypothesis that the NOLAP advantage is produced by
recall-like retrieval processes. The use of longer lists either eliminated (Experiment 1) or greatly re
duced (Experiment 2) the NOLAP advantage. However,a reliable OLAP advantage was not obtained.
Implications for models are discussed.

Current global matching models base recognition de
cisions on the match of the test item to memory. This
match may be construed as an index of the memory
strength or familiarity of the test item. Included among
these models are Gillund and Shiffrin's (1984) SAM
model, Murdock's (1982) theory of distributed associa
tive memory (TODAM), Pike's (1984) matrix model, and
Hintzman's (1988) MINERVA 2. One of the strengths of
global matching models is that the same mechanism un
derlies item and associative recognition. Item recogni
tion requires subjects to recognize whether an item or
event has occurred, whereas associative recognition re
quires subjects to recognize that items or events have
co-occurred. The focus of this paper is on associative
recognition.

Clark, Hori, and Callan (1993) have shown that these
models make a unique prediction for associative recog
nition and, moreover, they have shown that this predic
tion is not supported by data. They used the following
procedure to show this. The subjects studied a list of
word pairs, denoted AB, CD, EF,GH, Il, and so on, where
each letter represents a word. Following this list, a forced
choice associative recognition test was given, requiring
the subjects to distinguish between intact and rearranged
test pairs (e.g., AB vs. CF, where C and F are recombined
from different study pairs). On each forced-choice trial,
the subjects were presented with one intact pair and two
rearranged distractor pairs, and were to identify the in
tact pair. The critical conditions are shown in Figure 1.
On overlapping (OLAP) test trials, the items in intact and
rearranged alternatives shared a common item (e.g., AB
would be tested against AD and AF). On nonoverlapping
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(NOLAP) trials, the test pairs did not share a common
item (e.g., AB would be tested against CF and GJ).

Global matching models predict better performance
for OLAP tests than for NOLAP tests. The following
mechanism underlies this prediction. For forced-choice
recognition, the familiarities of each test alternative are
computed, and the test item with the highest familiarity
is called old or intact. For simplicity, we will describe the
basis of the predictions in terms of a two- rather than a
three-alternative case (although the same mechanisms
apply in the latter case). Thus, an OLAP trial would pre
sent AB versus AD, whereas a NOLAP trial would pre
sent AB versus CF.

For each alternative on a given test trial, the familiar
ity is computed. We denote these familiarities as F(AB),
F(AD), and F(CF). For each target-distractor pair, the dif
ference in familiarities is calculated [F(AB) - F(AD) for
the OLAP test trial, and F(AB) - F(CF) for the NOLAP
test trial]. Overall, targets will be more familiar than dis
tractors. However, over test trials, the familiarity differ
ences would vary, and on some trials they would be neg
ative, showing higher familiarity for a distractor than for
a target, thus leading to an error.

Forced-choice recognition performance is a function
ofthe expected difference (the mean of the difference dis
tribution) relative to the standard deviation (SD) ofthe dif
ference distribution. High performance is defined by a
large expected difference relative to a small SD ofthe dif
ference distribution.

The expectations of the difference distributions are
equal for OLAP and NOLAP test trials, because the target
(AB) is identical in the two cases, and the familiarities of
the rearranged distractors are also equal [F(AD) = F(CF)].

Since the means of the difference distributions are
equal for OLAP and NOLAP test conditions, any pre
dicted differences in performance must be due to the SD
of the difference distributions. First, note that the vari
ance of the difference distribution for any two random
variables, x and y, is given as the sum of the variance for
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Figure 1. Design of OLAP and NOLAP test trials. Assume that
words AB, CD, EF, GH, and IJ are among the pairs in a studied list
On an OLAP test trial, the test pairs overlap; for example, AB is
tested against AD and AF, where Word A iscommon to each test pair.
On NOLAP test trials, however, there is no overlap of the three test
pairs (AB, CF, and GJ). From "Forced-Choice Associative Recogni
tion: Implications for Global Memory Models," by S. E. Clark, A.
Hori, & D. E. Callan, 1993, Journal ofExperimental Psychology:
Learning, Memory, & Cognition, 19, p, 871-881. Copyright 1993 by
the American Psychological Association. Adapted by permission.

x plus the variance for y, minus twice their covariance
[i.e., var(x - y) = var(x) + var(y) - 2cov(x,y); see Feller,
1968, p. 236].

The key point is that on OLAP test trials, the pairs AB
and AD are similar due to the overlap of Item A. Thus,
their familiarities will be correlated. This covariance in
the familiarities reduces the SD of the difference distri
bution for OLAP test trials relative to NOLAP test trials
on which the alternatives are not similar (and thus the fa
miliarities do not covary on a given test trial). Because
the SD of the difference distribution is smaller for OLAP
test trials than it is for NOLAP test trials (and the mean
ofthe difference distributions are the same), performance
is predicted to be better for OLAP than for NOLAP test
trials.

To illustrate these predictions, consider two different
forced-choice recognition tests. Assume in each case
that the difference between the mean of the target and
distractor distributions is equal to 1. First, consider the
usual case, in which the target and distractor on a given
test trial are selected randomly. Assuming that there is
overlap in target and distractor distributions, some trials
will present a distractor that is more familiar than the
target, and performance will be less than perfect.

Now imagine a contrived forced-choice recognition
test in which target and distractor on each forced-choice
trial are "hand-picked," such that the target is always
one unit more familiar than the distractor. In this case,
(1) the mean of the difference distribution will be equal
to 1 (just as it is when target and distractor are selected
randomly); (2) since the difference is always 1, the SD of
the difference distribution is 0; (3) the familiarities are
perfectly correlated; and (4) performance will be perfect.
This will be true even if there is a good deal of overlap
in the target and distractor distributions.

With one exception, this prediction holds for all of the
models under consideration. The exception is TODAM,
which, under some conditions, can predict no difference
for OLAP and NOLAP test conditions. TODAM's flexi-
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bility in this prediction is due to a unique property of the
model-namely, that item-specific and associative in
formation are independent.

It is important to note that the OLAP advantage is pro
duced because the AB and AD pairs overlap at the level
of the items. In all of the models except TODAM, asso
ciative recognition is based on both item and associative
information. In TODAM, associations are represented
as separate units, such that a given association is inde
pendent of the items that enter into the association. Be
cause the associations are independent of the component
items, and because it is the overlap of items that produces
the OLAP advantage, AB is no more similar to AD than
it is to CF. Thus, the familiarities of AB and AD are not
correlated, and equal performance for OLAP and NOLAP
conditions is predicted.

In TODAM, when probing memory with a word pair,
some proportion of weight is given to the associative in
formation, and some is given to the individual items.
Again, since it is the overlap of items that produces the
OLAP advantage, if the weight on the items is zero (i.e.,
if all weight is given to the associative information),
TODAM will predict equal performance for OLAP and
NOLAP test conditions, for the reasons described above.
However, as the weight on item information is increased,
an OLAP advantage is predicted.

The results of three experiments (Clark et al., 1993),
however, show a reliable, and sometimes quite large,
NOLAP advantage, contrary to predictions of all ofthe
models, including TODAM. Clark (1992; Clark et al.,
1993) has suggested that associative recognition is some
thing ofa hybrid ofrecall and recognition. Like recogni
tion, it does not require subjects to generate individual
items from memory. The test items are provided by the
experimenter, and the subject needs only to judge their
familiarity. However, associative recognition is like cued
recall, in that it is the associative information between
items that is critical to performance. Subjects must say
which items occurred together. Furthermore, while it is
not necessary to retrieve items from memory, subjects
may do it anyway. For example, AB may be identified as
intact if A is used to recall B (or B to recall A), and CF
may be rejected ifC is used to recall D (or if F is used to
recall E). Similar recall-based recognition models have
been proposed by Humphreys (1978) and Mandler (1980).

Clark et aI. (1993) suggested that recall-like retrieval
processes may underlie the NOLAP advantage. Their
reasoning is that subjects have more cues in a NOLAP
test than in an OLAP test. There are six cues on a NOLAP
test trial (A, B, C, F, G, and J), but only four cues on an
OLAP trial (A, B, D, and F). Thus, ifitems are used singly
as recall cues to retrieve correct pair members, an advan
tage will be given to the NOLAP test condition. Nobel
and Huber (1993) have confirmed this reasoning with
Monte Carlo simulations using the SAM model.

The results of Clark et aI. (1993) are not only incon
sistent with predictions of the models, they also differ
from the pattern of results shown for forced-choice item
recognition. Hintzman (1988) and Tulving (1981) have
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both shown that forced-choice item recognition perfor
mance is better when the distractor is similar to the tar
get on a given test trial than when the distractor is similar
to some other item in memory. The advantage for similar
distractors is parallel to the predicted advantage for OLAP
test trials in associative recognition, and is predicted by
the models for the same reason. When target and dis
tractor are similar, their familiarities will be correlated.

In Tulving's (1981) experiments, the subjects studied
a list ofpictures, denoted A, B, C, etc. The critical forced
choice test conditions tested either A versus A' (where
Picture A' is visually similar to A), or A versus B' (where
B' is similar to Picture B from the list). The A-versus-A'
case is like the OLAP condition AB versus AD, in that
the distractor is similar to the target. The A-versus-B'
case is like the NOLAP condition AB versus CF, in that
the distractor is similar to other information in memory,
but not to the target on that particular forced-choice trial.

Hintzman (1988) presented similar test conditions to
those of Tulving (1981), except that similarity was de
fined in terms of category membership. In the present
associative recognition procedure, similarity is defined
in terms ofcommon or overlapping items across test pairs.
In any case, the predictions of the models are the same:
performance is predicted to be better when the distrac
tor is similar to the target on a given forced-choice trial
than when the distractor is similar to some other item (or
pair) in memory.However,for item recognition,the similar
distractor advantage occurs as predicted by the models,
whereas the corresponding OLAP advantage in associa
tive recognition does not.

The present paper examines a retrieval-based account
of the NOLAP advantage in associative recognition. In
the experiments by Clark et al. (1993), subjects studied
lists that were relatively short (consisting of28-34 word
pairs). If a recall-like component produces the NOLAP
advantage, studying very long lists may eliminate this ef
fect. Assuming, as Clark et al. (1993) have suggested
and Nobel and Huber (1993) have simulated, that asso
ciative recognition is based on a combination of global
matchingandrecall, if very fewitemscanbe recalled, recog
nition decisions must be based primarily on global match
ing. In this case, if the contribution of recall is mini
mized and recognition is based on global matching, the
NOLAP advantage should also be reduced. In fact, in the
absence of recall, all global matching models, with the
exception of TODAM, predict an OLAP advantage;
TODAM can predict either an OLAP advantage or no
difference. Thus, an OLAP advantage would be consis
tent with all of the global matching models, and equal
performance would be consistent only with TODAM.

EXPERIMENTl

The purpose of Experiment 1 was to examine forced
choice associative recognition, testing with overlapping
(OLAP) and nonoverlapping (NOLAP) test alternatives,
while varying the study-list length. Further, previous re
search (Clark et aI., 1993) tested using a three-alternative

procedure, whereas the present experiment used a two
alternative test. Although the pattern of predictions of
the global matching models is the same regardless of the
number of alternatives, we wanted to verify that the
NOLAP advantage is not specific to the three-alternative
case. Subjects studied either a short or a long list, fol
lowed by OLAP or NOLAP test trials.

Method
Subjects. The subjects were 142 introductory psychology stu

dents from the University of California, Riverside, participating in
partial fulfillment of a course requirement. There were 38 subjects
in the OLAP-short-list condition, 35 in the NOLAP-short-list con
dition, 34 in the OLAP-long-list condition, and 35 in the NOLAP
long-list condition (data for 5, 8, 5, and 4 subjects, respectively,were
not included in the analyses because those subjects' performance
was at or below chance). The subjects were run in groups of 1-5.

Materials and Procedure. The subjects were presented with ei
ther a short list of 34 pairs or a long list of 100 pairs, presented at
a rate of2 sec/pair. The pairs are denoted AB, CD, EF, GH, and so
on, where each letter represents a word. The words had ratings of
50+ occurrences/million in word-frequency norms (Kucera &
Francis, 1967; Thorndike & Lorge, 1944). The assignment ofwords
to pairs, as well as the order of presentation of pairs within a list,
were randomized for each subject.

Prior to study, the subjects were informed that their memory for
the word pairs would be tested later, and the associative nature of
the test procedures was emphasized, as they were told to form as
sociations between words within a study pair, and to avoid forming
associations between different study pairs. Interactive encoding
strategies, such as creating sentences or visual images from the words
within a pair, were encouraged. At no time prior to study were the
subjects told the nature of the test (Le., associative recognition).
After being shown the list, the subjects were given additional writ
ten instructions that described the OLAP or NOLAP test.

Following the presentation of the study list, the subjects per
formed a mental-arithmetic task for 45 sec, followed by a forced
choice associative recognition test. For all test trials, one intact tar
get and one rearranged distractor werepresented, one abovethe other.

The test sequence consisted of either all OLAP or all NOLAP
test trials. In an OLAP trial, the two test pairs overlapped. For in
stance, AB would be tested against AD, where Item A is common
to both test pairs. For half of the trials, the common item in each
pair was the left-hand member (i.e., Item A in AB and AD), and
for the other half of the trials it was the right-hand member (i.e.,
Item B in AB and CB). In a NOLAP trial, the two test pairs did not
overlap (e.g., AB would be tested against CF).

In the short-list condition, 10 test trials were given, whereas in
the long-list condition, 32 test trials were given. The number of test
trials was the same for OLAP and NOLAP test conditions, and was
constrained by the fact that a NOLAP test trial requires three
study-list pairs. The position of the intact pair (i.e., top or bottom)
was random for the short-list condition and counterbalanced for
the long-list condition. The reason for this difference in procedure
was that for the 10-trial test, the subjects might have noticed the
counterbalancing, and adjusted their responses accordingly.

For both OLAP and NOLAP test sequences, a given study pair
contributed to only one test trial. For example, if AB and CF were
tested on a given NOLAP test trial, Items A, B, C, D, E, and F
would not appear on another trial. This was done because if study
pairs were tested on multiple test trials, the subjects could have
based their decisions at the end ofthe test sequence on items tested
or on information retrieved earlier in the test sequence.

For both long and short lists, the first two and last two study
pairs were not tested. Because NOLAP test trials require more
study pairs than OLAP test trials, fewer study pairs were tested.
Those that were tested were selected randomly.



Table 1
Percentage Correct for Experiment 1

· Design. Test condition (i.e., OLAP or NOLAP) and list length
[j.e., short or long) were manipulated between subjects.

Apparatus. Stimulus presentation and response collection were
controlled by ATARI 1040ST computers, each running indepen
dently for each subject.

Results and Discussion
Percentage correct was calculated for each subject,

and the averages are shown in Table I for all four condi
tions. A 2 X 2 analysis of variance (ANOVA) showed
better recognition for the short list than for the long list
[F(1,138) = 40.09, MSe = .0122, p < .001], and better
performance for NOLAP than for OLAP tests but the
difference was not statistically reliable [F( 1,138) = 3.37,
MSe = .0122,p > .07). The interaction was also signifi
cant [F(1,138) = 8.07, MSe = .0122,p < .01].1

The interaction is produced in a manner consistent
with the recall account of the NOLAP advantage. A sep
arate test for the short list showed a significant NOLAP
advantage [F(l,71) = 10.12, MSe = .0135, p < .01]. A
separate test for the long list showed that the 2% OLAP
advantage was not reliable (F < 1). In addition, the
decrement in performance due to increasing the list length
was larger for the NOLAP condition (.170) than for the
OLAP condition (.065). This pattern is consistent with the
proposal that the list-length increase reduces the role ofre
call as a source of facilitation in the NOLAP condition.

The NOLAP advantage for the short study list is con
sistent with previous results by Clark et al. (1993). Thus,
the NOLAP advantage is not restricted to the three
alternative case. For the long list, however, the NOLAP
advantage was eliminated, and a small, though statisti
cally unreliable, OLAP advantage was shown.

This patt~rn of results is consistent with the proposal
that a long list may reduce the contribution ofa recall-like
pro~e.ss in associative recognition, so that recognition
deC1Sl?nS would be based primarily on global matching.
~f subjects base their decisions solely on global match
mg, SAM, MINERVA 2, and the matrix model predict an
OLAP advantage. The results for the long list are con
sistent with this proposal, although the effect was very
small. However, the result should not be dismissed for
this reason, because it is the only result that has not
shown a NOLAP advantage.

.The trend toward an OLAP advantage is consistent
with all global matching models. The results of Experi
men~ 1 are consi~tent with our hypothesis that increasing
the list length WIllreduce the contribution ofrecall, thus

Test Condition

OLAP NOLAP

List Length M SE M SE

Short .779 .019 .866 .020
Long .714 .018 ~96 .018
Short - Long .065 .170

Note-M, mean; SE, standard error.

NOLAP - OLAP

.087
-.018
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reducing the NOLAP advantage. However, the results
are equivocal in the sense that it is unclear whether the
long-list result should be characterized as showing a
s~~ll OLAP advantage (that did not reach statistical sig
nificance) or as showing equal performance between
OLAP and NOLAP conditions. To show support for SAM,
MINERVA 2, and the matrix model, a clear OLAP advan
tage must be shown.

Distinguishing between these interpretations of the
long-list results is important, because the OLAP advan
tage is. predicte~ by models in which item-specific in
formation contnbutes to associative recognition perfor
mance, whereas equal performance for OLAP and NOLAP
conditions is predicted only by TODAM, which assumes
that item-specific and associative information are inde
pendent.

Beca.usethe OLAP advantage in the long-list condition
was quite small, a second experiment was conducted in
an attempt to obtain a more convincing result. Experi
ment 2 used a three-alternative test procedure, following
s~udy of a long list of 100 pairs. Assuming that recall
like processes are minimized, the models predict a larger
<?LA~ ~dvantage as the number of overlapping altema
trves IS increased, because each additional alternative in
creases the variance of the difference distribution more
for the NOLAP condition than for the OLAP condition.
~hus, the OL~P advantage shown in the long-list condi
non of ~xpenment 1 may be expanded using the three
alternative procedure in Experiment 2.

"?- compari~on of the results ofClark et aI.'s (1993) Ex
~enment 3 ~lth the short-list results ofthe present Exper
Im~nt 1 provides an interesting contrast to this prediction.
Using a three-alternative procedure, Clark et aI. showed a
larger ~~LAP advantage than the two-alternative proce
dure ~hd in the present Experiment I (.14 and .09, re
spectively), One hypothesis is that the number of alter
natives may function to expand whatever result is
obtained. Just as it appears to increase the magnitude of
~he NOLAP advantage following study of short lists, so
It may also expand the magnitude of the OLAP advan
tage for long lists.

EXPERIMENT 2

Method
~ubjects. Sixty-five introductory psychology students from the

University of California, Riverside, participated in partial fulfill
ment ofa course requirement. There were 34 subjects in the OLAP
condition and 31 (2 of whom were rejected because their perfor
mance was at or below chance) in the NOLAP condition.

Materials and Procedure. The materials were the same as those
used in the previous experiment. The subjects studied one list
c?nsisting of 100 word pairs, presented at a rate of 3 sec/pair. The
first two and last two study pairs were not tested.

After 'presentation of the list, the subjects performed mental
arithmetic for 45 sec, followed by either a series ofOLAP or NOLAP
test trials. Each OLAP test trial consisted of one intact and two
overlapping rearranged test pairs (e.g., AB, AD, and AF). NOLAP
test tri~ls presented one intact and two nonoverlapping rearranged
test pairs (e.g., AB, CF, and GJ).
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GENERAL DISCUSSION

Table 2
Percentage Correct for Experiment 2

Note-M, mean; SE, standard error. *Results from Experiment 3 of
Clark et al. (1993).

Two experiments examined forced-choice associative
recognition. The critical variable was the similarity or over
lap between targets and distractors on a given forced
choice trial. For OLAP test trials, target and distractor

overlapped (e.g., AB vs. AD); for NOLAP test trials they
did not overlap (e.g., AB vs. CF). In three previous ex
periments, Clark et al. (1993) showed better perfor
mance for NO LAP than for OLAP test conditions-a
result that cannot be predicted by familiarity-based global
matching models of recognition. They proposed that the
NOLAP advantage is produced by the operation of a re
call-like retrieval process.

In the absence of such recall processes, an OLAP ad
vantage is predicted by all global matching models ex
cept TODAM, which can predicteither an OLAP advan
tage or no difference. To minimize the role of recall in
making recognition judgments, the present experiments
used longer study lists. In Experiment 1, in which a two
alternative forced-choice procedure was used, a NOLAP
advantage was shown for short lists (consistent with pre
vious results), and a small (but statistically unreliable)
OLAP advantage was shown for long lists. Experiment 2
used a three-alternative procedure, following study of a
long list, and showed a small (unreliable) NOLAP advan
tage, which was considerably smaller than that found in
previous experiments (Clark et al., 1993) using shorter lists.

The results ofboth experiments are consistent with the
proposal that the NOLAP advantage is due to the opera
tion of recall-like retrieval processes, which are mini
mized when long lists are studied. These results, however,
do not offer strong support for global matching models
because, while the NOLAP advantage was reduced with
the increase in list length, a reliable OLAP advantage
was not shown. The results are less of a problem for
TODAM than for the other global matching models, be
cause TODAM can predict equal performance for OLAP
and NOLAP test conditions. It makes this prediction
only if it is assumed that subjects ignore item-specific
information when making associative recognition judg
ments. This assumption is reasonable because item
specific information is irrelevant to the associative
recognition judgment. Whether subjects actually can
ignore this irrelevant information is not known.

It should be emphasized that TODAM can make the
equal-performance prediction because it represents as
sociations in such a way that they bear no similarity to
the items that enter into them (an example illustrating
this point is that the concept of hot dog bears very little
resemblance to the concept of dog). This property of
TODAM allows for the independent retrieval of item
specific and associative information.

As noted at the beginning of this paper, one of the
strengths ofglobal matching models is that they account
for item and associative recognition with a common
matching mechanism. However, for forced-choice recog
nition, the pattern ofresults for associative recognition is
quite different from that for item recognition. In five ex
periments (including those of Clark et al., 1993), we
have not produced a reliable OLAP advantage. However,
Hintzman (1988) and Tulving (1981) have both shown a
consistent advantage for item recognition, when distrac
tors are similar to targets on a given forced-choice trial.
Contrary to the models' predictions, these conflicting re-

.144

.068

NOLA? - OLA?

Test Condition

OLA? NOLA?

List Length M SE M SE

Short* .700 .061 .844 .046
Long .658 .030 .726 .032
Short - Long .042 .118

Results and Discussion
Percentage correct, averaged across subjects, is shown

in Table 2 for both test conditions. The 7% NOLAP ad
vantage for the long list was not statistically reliable
[F(I,63) = 2.43, MSe = .0302, p > .13].

Additional analyses examined the position (top, middle,
or bottom) ofthe intact pair, as well as whether the common
item appeared on the left or on the right in OLAP pairs.
None ofthese analyses showed any significant differences.

The hypothesis that a three-alternative testing proce
dure following a long study list would produce a larger
OLAP advantage was not supported. Rather, it appears
that the longer list functions to reduce the magnitude of
the NOLAP advantage. The results ofClark et al.s (1993)
Experiment 3 (using a short list) are shown in Table 2 for
comparison. The only difference between these experi
ments concerned list length. With short lists, their Ex
periment 3 showed a .144 NOLAP advantage, compared
with the .068 NOLAP advantage shown in the present
experiment. It should be noted also that the .068 advan
tage was not statistically significant, even though twice
as many subjects participated as did in Clark et al.'s
(1993) Experiment 3.

Further, the comparison of Experiment 2 with Clark
et al.'s (1993) Experiment 3 shows the same pattern as the
short-list-long-list comparison ofExperiment 1. The pre
sent experiment showed a .118 deficit in NOLAP perfor
mance, relative to Clark et al.'s Experiment 3, and a much
smaller (.042) decrease in performance for the OLAP con
dition. Thus, just as in Experiment 1, the decrease in per
formance with the increase in list length was much larger
for the NOLAP condition than for the OLAP condition.

Both OLA? and NOLAP test conditions consisted of 18 test tri
als, the maximum number of test trials possible, given 96 critical
pairs, because each NOLAP test trial uses five study pairs. As in
Experiment I, the position of the common item in OLAP pairs was
counterbalanced. In addition, the intact pair appeared equally often
in each of the three positions (top, middle, or bottom).

Design. Test condition (OLAP vs. NOLAP) was manipulated
between subjects.



suits indicate that associative and item recognition do not
operate by the same mechanism. Moreover, the effects
produced by list-length manipulations provide evidence
that recall-like retrieval processes are operating in forced
choice associative recognition.
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NOTE

I. Because the long-list condition was followed by a longer test
list than the short-list condition, the statistical analysis was also done
for just the first 10 test trials in the long-list condition. This analysis
showed the same pattern of results as the analysis that included all 32
test trials.

(Manuscript received May 17, 1993;
revision accepted for publication September 3, 1993.)


