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A comparison of recollective memory
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Participants in recognition memory experiments are often asked for additional information about
their memories after each positive recognition response. Two experiments were conducted that were
identical, except that the first asked participants to make remember/familiar judgments about the items
they recognized, and the second asked them to make source judgments. The similarity between the rec
ollection and source judgment data has implications for measurement issues and theory development.

The standard yes/no recognition memory task presents
participants with items, such as words, and asks them to
decide whether each item occurred previously in the ex
periment. After saying "yes" or "no" to an item, and per
haps providing a confidence rating, the person goes on to
the next item. In real life, however, a recognition response
is often not sufficient. An eyewitness must go beyond rec
ognition and remember that the face belonged to the ap
propriate person at the crime scene. A person in therapy
must discriminate between memories of imagined and
real events. A reporter must remember who told him/her
the story.

Twodeveloping areas ofresearch attempt to go beyond
the recognition response to gain more information about
the memory. In one case, participants are asked to follow
a recognition response with an indication ofwhether they
actually remember some details about the prior occurrence
of the item or whether they just know it was there (e.g.,
Gardiner & Java, 1993; Tulving, 1985). In the other case,
participants are asked to follow a recognition response
with an indication ofthe source ofthe memory (e.g., John
son, Hashtroudi, & Lindsay, 1993). Both techniques re
quire participants to make a postrecognition judgment
about the nature ofthe memory that allowed them to rec
ognize the item. Remember/know judgments require rec
ollection of any details of the prior occurrence. Source
judgments require a specific recollection about the source
of the prior occurrence.

The two types ofjudgments should be related. A per
son who says "I remember" may be basing that response
on something other than source information, but a person
who remembers the source should be able to say "I re
member." In fact, Johnson et al. (1993) suggest that know
or familiarity responses occur when a person remembers
virtually no information about the source.
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In both the recollective memory and source judgment
literature, there are ongoing discussions about measure
ment and theory issues. One theory issue is whether peo
ple making remember/know judgments are accessing
different memory systems (Donaldson, 1996; Gardiner
& Java, 1993). The appropriate measure of source mem
ory is also a topic of debate (Batchelder & Riefer, 1990;
Kinchla, 1994;Murnane & Bayen, 1996).The present paper
does not directly address those complex issues. Rather,
we wish simply to compare performance in the recollective
memory and source monitoring tasks to see how similar
they might be.

Two experiments were conducted using the Jacoby
(1983) manipulation of encoding conditions expanded
upon in Blaxton (1989). The two experiments were iden
tical except for the postrecognition response required of
the participants. In Experiment 1, participants made rec
ollection decisions; in Experiment 2, they indicated the
encoding condition under which each recognized item
had previously been studied.

EXPERIMENT 1

Method
Participants and Materials. The participants were 42 undergradu

ates recruited from introductory psychology courses. A set of 156 high
frequency words was selected, 12 of which served as buffer items in the
presentation and test lists. The remaining 144 words were randomly di
vided into two sets of 72, each set providing study items for halfofthe
participants and distractors for the other half. Within a study list, words
were randomly assigned to one of three encoding conditions so that each
study list contained 24 examples of each condition. In the generate con
dition, the participants saw a descriptive phrase and the target word,
which had from one to three letters deleted (e.g., QUANTITY OF EGGS

D__EN). In the context condition, both were presented (QUANTITY OF

EGGS DOZEN). In the read condition, asterisks (***************
DOZEN) replaced the description. The order in which conditions appeared
in the presentation list was random. Words were rotated across the dif
ferent conditions in six different presentation lists so that each word was
used in all conditions. The single common test list consisted of all 156
words. The 12 buffer words were presented at the beginning of the test
list to verify the participants' understanding of test instructions but were
not analyzed.

All items appeared on a computer screen, the descriptive phrase near
the top and the to-be-remembered word in the center. The items were
each shown for 5 sec, with a D.5-sec delay between items. In the self-
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paced test, each word appeared individually in the center of the screen.
Throughout the test the numbers 0, I, 2, 3 were spaced across the bot
tom of the screen. Directly below the numbers were the category labels
no, yes unsure, yes sure, and yes very sure, respectively.

Procedure. The participants were tested individually and were ran
domly assigned to one of the six presentation lists. The three presenta
tion formats were described to the participants, who were instructed to
read everything on the screen aloud. They were also told that they would
be given a memory test only on the words. All participants received the
same test list. Each word was read aloud by the participant and was fol
lowed by a recognition response based on the numbers 0, 1,2,3. The
scale is the same as that used by Donaldson (1996). It produces liberal
responding and provides confidence ratings on "yes" responses, the re
sponses of interest. After each nonzero recognition response, the partic
ipants were asked to make a recollective judgment, to indicate if they re
membered the word or if it just looked familiar. As in Donaldson (1996),
familiar rather than know was used to indicate nonrecollection, because
the word know carries a connotation of certainty that is inconsistent with
a confidence rating that indicates lack of certainty. Participants find it
hard to say that they are unsure that an item was there but that they know
it was. The remember response was for recognition accompanied by a
conscious recollection of the prior occurrence of the word. The partici
pants were given extensive instructions as to the use of the remember/
familiar distinction (Gardiner, 1988). The recognition test was self
paced, with the participant simply pressing the enter key to see the next
word after he or she had finished responding to the word on the screen.

Results
The overall recognition results replicate the effects

found by Jacoby (1983) and are shown in Table I. The gen
erate condition produced a higher hit rate (.97) than did
the context condition (.87), which in turn was larger than
that in the read condition (.72). In addition, the remem
ber and familiar data are very similar to the dissociation
Jacoby found between his explicit recognition task and his
implicit perceptual identification task. When people said
they remembered, hit rates decreased across the generate
(.76), context (.58), and read (.31) conditions. When peo
ple responded familiar, performance increased across
the three conditions, from .21 to .28 to .41. These results
nicely parallel those found by Java (1994) in a paper that
was brought to our attention while this one was in final re
vision. Java (1994, Experiment 2) compared the generate
and read conditions. She had subjects follow cued recall
with remember/know decisions and found a higher rate of
remember responses to generated items (.32) than to read
items (.09) and a lower rate of know responses to gener
ate items (.09) than to read items (.13). An interpretation
following Gardiner and Java (1993) would suggest that
remember responses tap the same resources as explicit
memory tasks, whereas familiar responses are indicative
of implicit memory.
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An alternate interpretation would account for the dis
sociation between remember and familiar responses in
terms of decision processes (Donaldson, 1996). The hy
pothetical distributions in Figure I are like those in sig
nal detection theory and are elaborations ofthose in Don
aldson (1996). The three distributions, from left to right,
represent the read, context, and generate conditions, re
spectively, mapped onto a recognition strength dimen
sion. The new-item distribution has been omitted. The
top panel shows the liberal no/yes criterion placement that
produces the overall recognition data. The areas under the
three distributions and to the right of that criterion rep
resent the three recognition hit rates. The area under the
generate distribution is larger than that under context,
which is in turn larger than the area under the read distri
bution, mirroring the actual hit rates. The criterion to the
right, the placement ofwhich is also under the control of
the participant, divides the recognized responses into those
that the participants are wil1ingto say they remember and
those they call familiar. Items to the right of the familiar/
remember criterion are given a remember response. Again,
the area under the generate distribution is larger than that
under context, which is larger than under read, as in the
remember data. The areas under the distributions and be
tween the criteria represent the familiar responses. Nor
mally, one would not consider areas between criteria, but,
by the model, that is what familiar responses represent.
As in the data, when people say "familiar," the area under
the read distribution and between the two criteria is larger
than that under the context distribution, which is in turn
larger than that under the generate distribution. The dis
sociation between remember and familiar responses can
thus be derived from a single strength model. The same
model also handles paral1el increases in remember and
know judgments as a function ofnumber ofpresentations
as reported by Gardiner, Kaminska, Dixon, and Java
(1996). The model allows such parallel increases in the
remember/know components when overall performance
level increases as a function of presentations.

Like the recognition study in Donaldson (1996), this
study also included confidence ratings. One can exam
ine the remember/familiar distinction under conservative
yes/no responding (+3 ratings), when the participants
said that they were very sure an item was old. These data
show the relationship between the three conditions to be
unchanged when the participants said they remembered.
The high-confident remember hit rates for the generate,
context, and read conditions were unchanged from the

Table I
Hit Rates, False-Alarm (FA) Rates, and A' Values for Overall Recognition in Both Experiments and for Recollection and

Nonrecollection (Experiment I) and Correct and Incorrect Source (Experiment 2)

Experiment I Experiment 2

Recognition Remember Familiar Recognition Source Correct Source Incorrect

Condition Hit FA A' Hit FA A' Hit FA A' Hit FA A' Hit FA A' Hit FA A'

Read 0.72 0.16 0.86 0.31 0.02 0.81 0.41 0.14 0.74 0.73 0.18 0.86 0.64 0.14 0.84 0.09 0.04 0.66
Context 0.87 0.16 0.91 0.58 0.02 0.89 0.28 0.14 0.66 0.88 0.18 0.91 0.61 0.03 0.89 0.26 0.15 0.64
Generate 0.97 0.16 0.95 0.76 0.02 0.93 0.21 0.14 0.60 0.96 0.18 0.94 0.76 0.01 0.94 0.19 0.17 0.53
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Figure 1. Schematic diagrams showing the effect of response
criterion on recognition and postrecognition response rates. The
three distributions represent the old items from the read, context,
and generate encoding conditions. The top two panels illustrate
the recollective task in Experiment 1. The top panel shows the
yes/no recognition criterion placed liberally. The middle panel
shows the conservative very sure (+3) criterion placement. The
bottom panel shows three very similar distributions placed on a
"source" dimension rather than a "recognition" dimension. The
criteria placed on those distributions determine source identifi
cation responses. See text for further details.

overall hit rates at .75, .57, and .31, respectively. How
ever, the reverse depth effect found with familiar re
sponses has disappeared in the high-confident data. The
familiar hit rates for the generate, context, and read con
ditions were .14, .13, and .16, respectively. The middle
panel of Figure 1 shows the more conservative very sure
(+3) criterion placement. The areas between the two cri
teria, representing the familiar responses, are smaller
and much more similar in size, as occurred in the con
servative familiar data.

Thus, while the overall remember/familiar data nicely
parallel Jacoby's (1983) explicit/implicit results, a change
in the yes/no criterion changes the nature of the dissoci
ation.Thesedata, alongwithmost otherrecollective memory
data sets, are nicely handled by a decision process model
(Donaldson, 1996). The model is not meant to and cannot
account for the original Jacoby dissociation where the im
plicit and explicit measures are quite independent ofone
another. But it can account for the remember/familiar
data, which are not independent of each other.

EXPERIMENT 2

Method
Experiment 2 (n = 54) was identical to Experiment I, except that,

following a nonzero recognition response, the participants were asked

for a source judgment rather than a remember/familiar response. Prior
to the test, each person was reminded of the three types ofpresentations
they had seen (read, context, and generate) and was asked to indicate,
for each word recognized, in which condition they thought it had orig
inally been presented.

Results
The basic data are shown in Table 1. The first thing to

note is that overall recognition performance was unaf
fected by the nature ofthe postrecognition response. This
was so whether one looks just at hit rates or at A', an es
timate of the area under the isosensitivity curve.

The interesting comparison is between the Experi
ment 1 data when people said they remembered and the
Experiment 2 data when they correctly identified the
source of the item. For generated items, the hit rates in
dicate that the proportion above the remember/familiar
criterion was .76, and the proportion where the source
was correctly identified was.76. In the context condition,
the comparable proportions were .58 and .61. But in the
read condition, although the proportion that people were
willing to say they remembered was only .31, they cor
rectly identified the source at a rate of .64. How can peo
ple be so good at remembering source when they are un
willing to say they remember? It seems clear that at least
three different things could account for people identify
ing items as coming from the read condition. First, some
pr?portion of the time (perhaps as much as .31), people
might actually remember that items were in the read con
dition. Second, read responses might be the result of an
inference, where recognized items known to have been in
neither the generate nor the context condition must have
been in the read condition. Third, the read response is the
default response (Rabinowitz, 1989) when the item is rec
ognized but no source information is available. In that
sense, it is similar to the familiar response in Experiment I,
which is the default response when an item is above
the yes/no criterion but does not exceed the remember/
familiar criterion (i.e., when the participant is unwilling
to say that he or she remembers).

Twotypes ofevidence point to the latter similarity be
tween familiar and read responses. First, one can look at
false-alarm rates. In Experiment 1, new items incorrectly
classified as old were mainly classified as familiar (.14
familiar out of .16 false alarms). In Experiment 2, most
false alarms were identified as having been in the read
condition (.14 of the .18 false alarms). Second, familiar
response rates are very dependent on the yes/no response
criterion (Donaldson, 1996, and Experiment 1 above).
They drop dramatically when one moves from the over
all recognition data to the very sure (+3) data. The pro
portion of times people identify read items as having
been in the read condition is similarly affected. In the
overall recognition data, that proportion is .64 but falls to
.44 in the high-confident +3 data. Similar declines do not
occur when people identify items as having come from
the generate or context conditions. The use of the read
response was affected by the placement of the yes/no cri
terion adopted, paralleling the use of the familiarity re
sponse. The participants seldom identified the generate



or context conditions as the source ofan item unless they
had given a recognition rating of+3. This parallels Ex
periment I, where remember responses seldom followed
other than +3 recognition. Following a recognition rating
of +2 or + I, the source response was almost always read,
and the recollective response was usually familiar.

To compare the proportion ofread items to which peo
ple give a remember response (.31) and the proportion
for which the source judgment was correct (.64) is inap
propriate because of the vastly different false-alarm rates.
In Experiment I, there was a common false-alarm rate
for recollective memory (.02), the proportion of new
items called old and identified as being remembered. In
Experiment 2, however, the false-alarm rates for source
memory were different for the three conditions. For the
read condition, the false-alarm rate was the proportion of
new items called old and identified as having been in the
read condition. Similarly, the false-alarm rates for the
context and generate conditions were new items called
old and identified as being context and generate items,
respectively. Table I shows those false-alarm rates and the
A' values (Donaldson, 1992). The A' values for the three
conditions when people say they remember are very sim
ilar to those when they correctly identify the source.
Table I also shows A' values for the familiar responses in
Experiment I and the incorrect source responses in Ex
periment 2. While the decision model does make predic
tions about those values (see Donaldson, 1996, for de
tails), it should be clear that they do not represent the area
under an isosensitivity curve.

DISCUSSION

Clearly, the numbers are very similar when people are asked to say
whether they remember and when they are asked to identify the source
of an item. The only real discrepancy in the hit rates occurs in the read
condition. People say "read" when they are reluctant to say "generate"
or "context" in much the same way that people say "familiar" when they
are reluctant to say "remember." The use of "read" as a default response
obviously contaminates measures of source monitoring for that condi
tion. The calculation of A' values that take into account different false
alarm rates eliminates the differences.

Given the striking similarity between the two data sets, it might be
useful to consider similar models. Donaldson ( 1996) has suggested that
when people are asked to distinguish between what they remember and
what just looks familiar, they make that decision using the same-rune
monic information that supported their original recognition response.
Clearly, the same cannot be done when people are asked to identify the
source ofan item. What prevents it from working is the situation in which
information from two different sources is not differentially recogniz
able (i.e., where the old item distributions on the recognition dimension
are distinguishable from new items but not from each other). Neverthe
less, participants can differentiate the sources at a level above chance.
As one example, Light, LaVoie, Valencia-Laver, Owens, and Mead
(1992) report data from two experiments using modality of presentation
to establish different sources. Recognition performance did not differ
for items that were seen and items that were heard, but the ability to iden
tify whether they had been seen or heard, was always well above chance.
On a dimension of recognition strength, the visual and auditory items
would be indistinguishable but they are nevertheless distinguished.

Since source is only one component of the strength of recognition
evidence, participants faced with the need to make a source judgment
may consider the items on a more restricted dimension, reflecting only
the strength of source evidence. Criteria can then be established on that
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dimension to guide source decisions. The bottom part of Figure I shows
such distributions. Where there are recognition differences between
items from different sources, as in these experiments, the recognition
and source distributions may look similar. Items above the criterion to
the right will be identified as having come from the generate condition,
those between the criteria will be called context items, and those below
both will be identified as read items. One aspect of the present data is
clearly in line with such a model. When the participants made a source
error on an item from the generate condition, they were more likely to
say "context" than to say "read" (.13 vs..07). Source errors on context
items were .11 generate and .16 read. Source errors to items that were
originally in the read condition were .07 context and only .01 generate.
These numbers are reflected in the distributions in Figure 1. In the pres
ent case, criteria could have been placed on the original recognition di
mension that would have reflected this pattern oferrors. Such could not
have been done had there been no recognition differences but still some
source memory, thus requiring a strength of source evidence dimension.

So what is the relationship between recognition, recollection, and
source judgments? Most researchers seem satisfied with the idea
that recognition data cannot be understood without taking decision crite
ria into account, that participants generate yes and no responses by es
tablishing some criterion on a continuous strength dimension. Even
though the language we use echoes a discrete state model (i.e., we say
that an item is recognized or not), the underlying model is more often
one in which a person says he/she recognizes an item because it exceeds
some criterion. To then ask whether such items are remembered
whether some aspect of the encoding conditions can be recollected-in
vites the participant to consider a number of possible encoding dimen
sions and to say "I remember" if some more stringent criterion is
exceeded. At least to date, recollective data seem to map onto the origi
nal "strength of recognition" dimension (Donaldson, 1996). At some
point, data may be found that do not. It would then be necessary to con
sider either models where recollective decisions are made on a more re
stricted dimension, as suggested above for the source monitoring task, or
models that have both discrete-state and continuous-dimension compo
nents (Yonelinas, 1994).

One ofthe encoding dimensions that can undoubtedly enter into rec
ollective decisions involves information about the source of a memory.
Where different sources are not differentially recognizable (Light et aI.,
1992), one would not expect to find differences in recollection. There
could, however, be differentiation of sources. Thus, source monitoring
cannot be mapped onto the overall strength of recognition dimension.
Making a source judgment can still be viewed as the result of a decision
process where criteria are established to guide responding. When dif
ferent sources produce large differences on the recognition dimension,
as in the present study, source will be a major component of the recol
lective decision, and, thus, there will be a high degree of similarity be
tween recollective judgments and source monitoring data.
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