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Monitoring item and source information:
Evidence for a negative generation

effect in source memory

PAUL J. JURICAand ARTHUR P. SHIMAMURA
University ofCalifornia, Berkeley, California

Item memory and source memory were assessed in a task that simulated a social conversation. Par
ticipants generated answers to questions or read statements presented by one of three sources (faces
on a computer screen). Positive generation effects were observed for item memory. That is, partici
pants remembered topics of conversation better if they were asked questions about the topics than if
they simply read statements about topics. However,a negative generation effect occurred for source
memory. That is, remembering the source of some information was disrupted if participants were re
quired to answer questions pertaining to that information. These findings support the notion that item
and source memory are mediated, as least in part, by different processes during encoding.

When one is engaged in conversation-say, at a social
gathering or a business meeting-a variety of memory
processes are operating. These processes facilitate the
encoding ofnew information and the retrieval ofrelevant
information from memory. At the same time, processing
of source information can occur and can facilitate mem
ory for such things as the individuals with whom one
was conversing, the location of the conversation, and the
time at which it occurred. What cognitive constraints
limit our ability to encode and recollect these various as
pects of memory? In particular, what encoding factors
determine the degree to which one later recollects infor
mation about the content ofa conversation, as opposed to
information about the context in which a conversation
took place?

Cognitive studies have revealed important contrasts
between content memory and source memory. Many of
these studies have distinguished memory for item infor
mation from memory for the contextual environment sur
rounding the learning episode (for a review, see Johnson,
Hashtroudi, & Lindsay, 1993). Conceptually, what dis
tinguishes item memory from source memory is that item
memory is less dependent on contextual information,
whereas source memory depends critically on the acqui
sition ofinformation within a spatiotemporal context. That
is, source memory depends on autobiographical memory
for the episode in which some information was learned.
This distinction between item memory and source mem
ory is exemplified in a variety ofdichotomies, such as se
mantic versus episodic memory (Tulving, 1972, 1983),
familiarity versus recollection (Jacoby, 1991; Jacoby &
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Dallas, 1981), knowing versus remembering (Gardiner,
1988), and item versus context memory (Hirst, 1982;
Mayes, Meudell, & Pickering, 1985).

The source-monitoringframework, proposed by John
son and colleagues (Johnson et al., 1993), provides a use
ful conceptualization for the analysis ofitem memory and
source memory. In this framework, recollection is medi
ated by a variety of factors, including memory for percep
tual information, memory for contextual information
(i.e., spatial, temporal), memory for affective informa
tion, memory for semantic detail, and memory for the
cognitive operations that were invoked during encoding.
Source memory ability is determined largely by the extent
to which these factors mark the context or episode in
which information was presented. For example, memory
for perceptual and contextual information appears to be
critical for efficient source monitoring. In contrast, item
memory may depend more on semantic detail and on cog
nitive operations that influence item strength or item fa
miliarity. Thus, the source-monitoring framework can be
employed to explain a variety ofmemory phenomena (see
Conway & Dewhurst, 1995; Hockley & Cristi, 1996; Lind
say & Johnson, 1991; Zaragoza & Lane, 1994).

One factor that is known to strengthen the encoding of
item information is the degree to which individuals en
gage in elaborative encoding. A powerful way to increase
elaborative encoding is to require participants to self
generate information during learning. For example,
Slamecka and Graf (1978) asked individuals to generate
words in response to cues (e.g., RAPID-F__). Subsequent
memory for words in this generate condition was signif
icantly better than memory for words in a condition in
which individuals simply read words for study (e.g.,
RAPI~FAST).The generation effect has been observed in
a variety oftest conditions, including free recall, cued re
call, and recognition memory, and even in some implicit
test conditions (Begg, Snider, Foley, & Goddard, 1989;
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Gardiner, 1988; Glisky & Rabinowitz, 1985; Graf, 1980;
Hirshman & Bjork, 1988; Jacoby, 1983; Slamecka &
Graf, 1978).

To what degree will the benefits ofthe self-generation
of item information influence source memory perfor
mance? For item information, the generation effect appears
to enhance the encoding and retention of item-specific
information, relational information, and the cognitive
operations involved in generation (Glisky & Rabinowitz,
1985; Graf, 1980; Hirshman & Bjork, 1988; McNamara
& Healy, 1995). This enhancement may extend to source
memory, so that the generation of item information will
lead to positive benefits for source memory. Specifically,
an item-source enhancement hypothesis suggests that
increases in item memory will be linked to enhancements
of source memory. That is, a variable that influences
memory encoding should generally affect item memory
and source memory in the same direction. To the extent
that the generation effect increases memory for item in
formation, it should correspondingly boost source mem
ory performance.

It may be, however, that item memory and source
memory require somewhat different modes ofprocessing.
As a result, these different processing operations may
compete for cognitive resources at the time ofencoding.
That is, there may be a tradeoff between the amount of
processing allocated to item memory and the amount of
processing allocated to source memory. Thus, an item
source tradeoffhypothesis suggests that, in certain con
ditions, a positive effect for item memory would lead to
a negative effect for source memory. This kind of trade
off between item memory and source memory perfor
mance is consistent with the source-monitoring frame
work. For example, certain manipulations could promote
encoding perceptual or contextual information at the
sacrifice ofincreasing item strength; in such cases, source
memory processing would benefit from this manipula
tion. Conversely, other manipulations may increase se
mantic detail or item strength at the expense ofencoding
perceptual or contextual information. Such findings would
suggest that, in some circumstances, processing of item
and source information will compete with each other.

Neuropsychological studies of brain-injured patients
have suggested that item memory and source memory
are dissociable from one another. Such findings provide
biological evidence to suggest that, to some degree, item
memory and source memory require different processing
operations. For example, some but not all amnesic pa
tients appear to exhibit an impairment in source mem
ory that is out of proportion to their impairment in item
memory (Schacter, Harbluk, & McLachlan, 1984; Shi
mamura & Squire, 1987, 1991). Further studies have
suggested that the frontal lobes contribute significantly
to source-monitoring performance. Patients with circum
scribed frontal lobe lesions are not grossly amnesic and,
thus, perform as well as control subjects on tests of fact
or item memory. However, they exhibit disproportionate

source-monitoring impairment (Janowsky, Shimamura,
& Squire, 1989; Shimamura, Janowsky, & Squire, 1990).
Finally, recent neuroimaging studies suggest increased
frontal lobe involvement during tasks that require source
monitoring or episodic memory retrieval (Petrides, Ali
visatos, & Evans, 1995; Tulving, Kapur, Craik, Moscov
itch, & Houle, 1994).

In the present study, we assessed the effects of self
generating item information on both item memory and
source memory. To portray an everyday setting, we en
gaged participants in simulated social conversations by
having them "interact" with three computer-generated
individuals (i.e., faces on a computer screen). During a
study phase, the participants generated answers in response
to questions presented by one of the three individuals
(e.g., "What type ofsports do you like to watch?"). In ad
dition, the participants simply read statements presented
by one of the three individuals (e.g., "I think that dogs
make great pets"). Item memory was tested by asking the
participants to recall the conversational topics presented
during the study phase. Source memory was tested by
asking the participants to identify the individual who pre
sented a study item (see Figure 1).

A generation effect for item memory in this paradigm
would be reflected in better memory for topics presented
as questions, rather than as statements. That is, memory
for topics is expected to be enhanced when the partici
pants are required to generate an answer to a question re
lated to a topic. Ifthe generation effect extends to the en
coding of source information, source memory for items
presented as questions would also be enhanced (item
source enhancement hypothesis). If, however, there is a
tradeoff between the processing of item memory and
source memory (item-source tradeoffhypothesis), a fa
cilitation in item memory owing to the generation effect
would lead to decrements in source memory performance
for those items. That is, the item-source tradeoff hy
pothesis predicts that apositive generation effect for item
memory will lead to a negativegeneration effect for source
memory.

EXPERIMENT!

Method
Participants. Sixteen undergraduate students from the Univer

sity of California at Berkeley participated in this experiment in ex
change for partial fulfillment of a course requirement. They aver
aged 19.2 years of age and were native English speakers.

Apparatus and Design. An Apple Macintosh computer was
used to present stimuli and record responses. The stimuli consisted
of computer-generated line drawings of male faces (see Figure I)
that were inserted into a HyperCard program (Apple Computer,
Version 2.0). In the study phase, one of the three faces (i.e., the
sources) was associated with a set ofitems. There were a total of24
items, each ofwhich could be presented as a question (e.g., "What
type of music do you like to listen to?"; "What is your primary
means of transportation?") or as a statement (e.g., "The type of
music I like to listen to is jazz"; "My primary means oftransporta
tion is my bike"). For each participant, 12 items were presented as
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What type of food
do you like to cook?

What type of food
do you like to cook?

NEW TOPIC

Figure 1. During the study phase, the participants were shown statements
or questions presented by one ofthree faces (top display). During the source
recognition phase, the participants were asked to identify which ofthe three
faces presented a study item or whether the item was a new one not previ
ously presented during the study phase (bottom display).

questions, and the other 12 were presented as statements. Across
participants, the items were counterbalanced across the two pre
sentation formats. Each source presented four questions and four
statements.

The topics presented in the statements and questions were meant
to mimic the kind of information exchanged during social conver
sations.In particular,the statementsand questionsreferred to personal
tastes and interests. Topics covered information on such issues as
food preferences, geography, family, sports, and entertainment.

Procedure. In the study phase, questions and statements were
presented in six blocks, each consisting of four trials (two state
ments and two questions) presented by a particular source. Across
the entire study phase, two blocks of trials were presented by each
source, with the restriction that the same source would never
appear in consecutive blocks. Otherwise, the order ofpresentation
was random. The participants were instructed to try to remember
the items and to associate the items with the sources. For state
ments, they were instructed to read the statement to themselves, but
no verbal response was required. For questions, they were in
structed to read the question to themselves and to generate an an
swer to the question. The experimenter entered the answer into the
computer. The items appeared on the screen for 7 sec. For question

items, if a participant did not answer a question within 7 sec, a cue
appeared that indicated that a response was required. With this
method, an answer for each question was elicited from all the
participants.

Following the study phase, a free recall test was given for all of
the topics presented during study. For this test, the participants were
instructed to report as many topics as they could remember from
both questions and statements. They could list the items in any
order and were not required to specify who presented the item or
whether the item was presented as a statement or as a question. On
this test, a correct recall score required the participant to identify
the topic rather specifically. That is, the response had to indicate a
specific fact (e.g., "there wasa question about riding a bike") rather
than a more general recollection (e.g., "there was a question about
transportation or vehicles"). Memory for the topics could be
gleaned from the stimulus information (presented as statements or
as questions) and thus did not depend on the participants' re
sponses. The participants were given 3 min to recall the topics.

Following the item recall test, a source recognition test was given
for the 24 study items and 6 new items (three new statements and
three new questions). The 6 new items were included in order to as
sess the ability to discriminate new items from study items. For
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Figure 2. Item recall and source recognition performance for items presented as questions or
statements (Experiment 1). Note the positive generation effect for item memory and the negative
generation effect for source memory.

each trial, an item (statement or question) was shown in the pres
ence ofthe three sources (see Figure 1). In addition, a fourth choice
(new item) was to be chosen if the participant judged an item to be
one that was not presented in the study phase. The responses were
made with a mouse device by having the participants point and se
lect one ofthe four choices. The source test was self-paced, and the
order for the 24 old and 6 new items was randomized.

Results and Discussion
Figure 2 displays item recall and source recognition

memory performance for items presented as statements
and questions. On the item recall test, the participants re
called significantly more topics from questions (59.4%)
than from statements [42.7%; t(15) = 3.81, P < .01].
These findings indicate that the act of generating an
swers to questions facilitated item recall. Thus, the find
ings support a generation effect for item recall in this
paradigm.

On the source recognition test, the participants were
very accurate at recognizing the new items-that is,
items that had never appeared in the study phase. In fact,
none of the participants falsely identified a new item as
a study item. Also, the participants exhibited a low rate
of recognition failure for studied items-that is, falsely
identifying a studied item as a new item. Specifically,
only 1.0% ofthe studied questions and 4.2% ofthe stud
ied statements were incorrectly identified as new. The
difference in recognition failure between questions and
statements was not statistically significant (t = 1.7, p =
.10). Thus, the participants were able to discriminate old
items from new items.

To assess source memory performance, we analyzed
those items that participants identified as having been
presented by one ofthe three sources. That is, we did not
include the few items that were falsely identified as a new.
As a result, source recognition performance was based
on a chance level of33%. Other studies have used simi-

lar measures to analyze source forgetting (e.g., Craik,
L. W. Morris, R. G. Morris, & Loewen, 1990; Schacter,
Osowiecki, Kaszniak, Kihlstrom, & Valdiserri, 1994).
Source memory performance was significantly poorer
for items presented as questions (58.2%) than for items
presented as statements [76.5%; t(16) = 4.9, P < .01].
Thus, a negative generation effect was observed for source
memory. That is, generating an answer to a question re
duced the probability ofremembering source information.

In this study, our intent was to bring the item-source
paradigm into a more ecologically significant domain,
such as the simulation of a social conversation. On the
basis ofthis goal, participants either responded verbally
to questions presented on a computer screen or silently
read statements. Thus, there was a somewhat different
requirement for each presentation format (question vs.
statement). Specifically, we did not require verbal re
sponses for items presented as statements. It is reasonable
that this difference may have boosted the positive gener
ation effect observed for items presented as questions. It
is less obvious how this difference could account for the
decrease in source memory for questions. Presumably,
the encoding or focusing ofitem information, as opposed
to the mere verbalization of information, reduced the
ability to adequately acquire source information.

In sum, generating answers to questions increased
item memory, as compared with reading statements. In
terestingly, this positive generation effect was limited to
item memory. On a test ofsource memory, a negative gen
eration effect occurred, so that the act of generating an
swers to questions reduced memory for the face (source)
that was associated with that item. Although direct com
parisons between two different dependent measures must
be viewed with caution, a two-way analysis of variance
(ANOVA),with study item (questions vs. statements) and
test measure (item recall vs. source recognition) as factors,
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Figure 3. Item recall and source recognition performance for nonpersonal items presented as

questions or statements (Experiment 2).

revealed a significant cross-over interaction [F(15, 1) =
47.4, MSe = 4,878,p < .01]. These findings confirm a
tradeoffbetween the processing ofitem information and
the processing of source information during encoding.

EXPERIMENT 2

In Experiment I, a tradeoffbetween item memory and
source memory was observed for person-oriented topics,
such as individual habits, tastes, likes, and dislikes (e.g.,
"What type ofsports do you like to watch?"; "I think that
dogs make great pets"). Although this set of items pro
vided a simulation close to discourse during conversa
tions, it is possible that source recognition for statements
was better than that for questions because questions re
ferred to the participant's preferences, whereas statements
referred to the source's preferences. In Experiment 2, we
assessed item memory and source memory for deper
sonalized questions and statements. We used the same
paradigm as that in the first experiment, but modified the
study items by making them nonpersonal (e.g., "What
type of sports are commonly watched on television?";
"Many people think that dogs make great pets"). Such
items refer to general preferences and are not inherently
biased toward either the source's or the participant's pref
erences. If the item-source tradeoff hypothesis is cor
rect, the same pattern of results should be observed for
nonpersonal items as was observed for items used in Ex
periment 1. Specifically, we predict a positive generation
effect for item recall and a negative generation effect for
source memory.

Method
Participants. Twenty undergraduate students at the University

of California at Berkeley, who volunteered in exchange for partial
fulfillment ofa course requirement, participated in the experiment.
They averaged 20.1 years ofage and were native English speakers.

Stimuli. The statements and questions used in this experiment
were depersonalized versions of those used in Experiment 1. In
stead of using personal pronouns (e.g., "My primary means oftrans-

portation is my bicycle"; "Where do you think the most scenic spot
in California is located?"), the participants studied nonpersonal
questions and statements (e.g., "Bicycles are a common means of
transportation these days"; "What is a very scenic spot in Califor
nia?"). Thus, statements and questions were not inherently biased
toward the sources or the participants.

Procedure. The only change in this experiment was the use of
nonpersonal items. The apparatus and test procedure were identical
to those used in Experiment I. In summary, the participants either
read statements or provided answers to questions. The 24 items (12
statements, 12 questions) were presented by one ofthree computer
generated faces. On the item recall test, the participants were asked
to report as many topics ofconversation that were discussed during
the study phase as they could recall. On the source recognition test,
the 24 old items and 6 new ones were shown in the presence of the
three faces. The participants were asked to determine which of the
three faces presented the item or whether the item was a new one.

Results and Discussion
As in Experiment 1, the participants were able to dis

criminate new items from study items. Only 1participant
made a false alarm error by indicating that a new item
was presented at study. Figure 3 displays item recall and
source recognition memory performance for the nonper
sonal items. The findings replicated the findings of Ex
periment 1. On the item recall test, the participants re
called more topics from questions (55.4%) than from
statements [22.1%; t(19) = 6.89,p < .01]. Yet, on the
source recognition test, the participants recognized the
source of items presented as statements (60.3%) better
than they were able to recognize the source of items pre
sented as questions [47.9%; t(19) = 2.25, P < .05]. A
two-way ANOVA, with study item (questions vs. state
ments) and test measure (item recall vs. source recogni
tion) as factors, revealed a significant cross-over inter
action [F(I,I9) = 27.6, MSe = I,047,p < .01].

These findings of memory performance for nonper
sonal items replicated those obtained in Experiment 1.
Thus, biases in the use of personalized statements and
questions cannot account for the finding ofa positive gen
eration effect for item memory and a negative generation
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Figure 4. Item recall and source recognition performance for trivia items presented as questions

or statements (Experiment 3).

effect for source memory. This tradeoff between item
memory and source memory supports the item-source
tradeoff hypothesis of memory acquisition.

EXPERIMENT 3

In a third experiment, we investigated memory for the
kind of items used in previous studies of fact learning
and source memory. In previous studies (e.g., Schacter
et al., 1984; Shimamura & Squire, 1987), participants
were presented fictitious or general knowledge facts. For
example, Shimamura and Squire (1987) asked partici
pants to learn trivia facts, such as "The name of the dog
on the Cracker Jacks box is Bingo," and later tested item
memory and source memory. In the present study, we as
sessed generation effects by having three different
sources present general knowledge in the form of state
ments ("The name of Tarzan's girlfriend is Jane") and
questions ("What is the name ofthe comic strip character
who eats spinach to increase his strength?"). This kind of
information is purely factual in nature and, thus, would
not have any explicit or implicit association with either
the participants or the sources. To the extent that the item
source tradeoff hypothesis can be generalized to these
kinds of facts, we predicted a positive generation effect
for item recall and a negative generation effect for source
recognition.

Method
Participants. Thirty-two participants, who volunteered in ex

change for partial fulfillment ofa course requirement, participated
in this experiment. They averaged 18.7 years of age and were na
tive English speakers.

Stimuli. General knowledge information was presented as state
ments or questions. The items came from the set of general infor
mation questions developed and normed by Nelson and Narens
(1980). The facts chosen for this experiment were those that were
frequently answered in the normative study (FREQUENCY RANK). All
the items could be presented as statements or as questions. For a

given participant, half of the items were presented as statements
(e.g., "Benjamin Franklin is the man who showed that lightning is
electricity"; "A surgeon is a medical doctor who specializes in cut
ting the body"), and halfwere presented as questions ("What is the
name of the person who showed that lightning is electricity?";
"What is the name of a medical doctor who specializes in cutting
the body?").

Procedure. The only change in this experiment was the use of
general information (i.e., trivia) items. The apparatus and test pro
cedure were identical to those used in the previous two experiments.
In summary, the participants either read statements or provided an
swers to questions. The 24 items (12 statements, 12 questions) were
presented by one of three computer-generated faces. On the item re
call test, the participants were asked to report as many topics ofcon
versation that were discussed during the study phase as they could
recall. On the source recognition test, the 24 old items and 6 new
ones were shown in the presence ofthe three faces. The participants
were asked to determine which ofthe three faces presented the item
or whether the item was a new one.

Results and Discussion
Figure 4 displays item recall and source recognition

memory performance for general knowledge. The find
ings replicated those obtained in Experiments I and 2.
On the item memory test, the participants recalled sig
nificantly more topics from questions (47.1%) than from
statements [29.4%; t(31) = 5.ll,p < .01]. On the source
recognition test, the participants were better able to rec
ognize the source ofitems presented as statements (53.7%)
than that ofitems presented as questions [47.4%; t(31) =

2.19,p < .05]. Moreover, a two-way ANOVAwith study
item (questions vs. statements) and test measure (item
recall vs. source recognition) revealed a significant cross
over interaction [F(31,1) = 31.1, MSe = 3,980,p < .01].
Compared with the previous two experiments, the ad
vantage ofstatements over questions on the source mem
ory test appeared to be less strong, although still statis
tically significant.

These findings provided a third replication of a posi
tive generation effect for item recall and a negative gen-



654 JURICA AND SHIMAMURA

eration effect for source memory. The findings also con
verge with previous studies of fact learning and source
memory by using the same kinds ofgeneral information
items used previously (Shimamura & Squire, 1987).

GENERAL DISCUSSION

In three experiments, we assessed item memory and
source memory in an experimental paradigm that simu
lated a social conversation. In this paradigm, individuals
were shown one of three computer-generated faces
(sources) and were asked either to generate answers to
questions or to read statements given by the sources. In
these experiments, a positive generation effect was ob
served on tests of item memory, whereas a negative gen
eration effect was observed on tests of source memory.
Specifically, memory for the topics of conversation was
better recalled for items presented as questions than for
items presented as statements. However, the reverse was
true for source memory-that is, memory of the person
who presented a topic ofconversation was better for items
presented as statements than for items presented as ques
tions. These findings support an item-source tradeoffhy
pothesis in which the encoding of item and source infor
mation are, to some extent, dissociable from one another.

These findings indicate that memory for an episode is
not a unified phenomena. Ifmemory for items and mem
ory for source were inherently unified, a variable that in
creased item memory, such as elaborative encoding,
should have correspondingly benefited source memory.
However,in the present investigation, source memory was
reduced by a variable that increased item memory. This
tradeoff in memory processing was observed for several
kinds of information, such as personal tastes and prefer
ences (Experiment 1),generic preferences (Experiment 2),
and even general information knowledge, which is purely
semantic and remote from contextual information (Exper
iment 3). Thus, the tradeoff in the encoding ofcontent and
contextual knowledge is a rather robust phenomenon.

Related findings have been observed in other studies of
source monitoring. For example, Lindsay and Johnson
(1991) presented word pairs and asked individuals either
to form a sentence using both words (deep-deep condi
tion) or to form a sentence using the left word and to per
form a shallow task on the right word (deep-shallow con
dition). An item-source tradeoff effect was observed:
Item recognition for words presented on the right was
better in the deep-deep condition than in the deep
shallow condition, whereas source memory performance
(i.e., determining whether a word was presented on the
left or the right) was better in the deep-shallow condition
than in the deep-deep condition. In a study ofeyewitness
memory, Zaragoza and Lane (1994) embedded mislead
ing information in either questions or narratives that the
individuals read after observing a slide show depicting a
theft. Source errors were greater when misleading infor
mation was embedded in questions than when it was em
bedded in narratives. However, in this study, item mem
ory was not different between the two conditions.

The present findings are consistent with interpretations
based on the source-monitoring framework developed by
Johnson and colleagues (Johnson et al., 1993). That is,
item memory and source memory form memory repre
sentations that are based on a variety ofattributes, includ
ing perceptual, contextual, semantic, affective, and op
erational attributes. Performance on item memory and
source memory tests will be dependent on the extent to
which these attributes are processed. In our study, the gen
eration effect can be assumed to increase semantic detail
or item familiarity. Thus, item memory was better for
questions than for statements because items presented as
questions were benefited by the generation ofan answer.
Interestingly, this benefit in item memory was associated
with a decrement in source memory. Although the source
monitoring framework does not necessarily predict a
tradeoff between item and source processing, the frame
work does suggest the possibility, since it is assumed that
item memory and source memory depend, in part, on
different encoding processes. Apparently, in our study,
the act ofgenerating answers to questions not only facil
itated item memory, but also reduced processing of per
ceptual and contextual information important for source
memory.

The finding of generation effects on tasks involving
the recollection of factual information extends the con
ditions under which generation effects can be observed.
Previous studies have observed a benefit for the genera
tion ofsingle words (Glisky & Rabinowitz, 1985), paired
associates (Begg et al., 1989; Hirshman & Bjork, 1988;
Slamecka & Graf, 1978), arithmetic calculations (Me
Namara & Healy, 1995), and performed actions (Kausler,
Lichty, & Freund, 1985). In the present study, generating
answers to general information questions improved mem
ory for the topics associated with factual questions.

To the extent that the kind of generation effects ob
served in our investigation is similar to those observed in
other studies, it is possible to study the item-source
tradeoff hypothesis in more traditional paradigms. In
deed, Jurica (1997) asked participants to read word pairs
(TEST-HEAT) or to generate word fragments using letters
from a word cue (TI:;Sr-H_A_). The cue words were se
mantically related (RAGE-HATE) or unrelated (TEST-HEAT)

to the target words. A free recall test was then given to
assess memory for all the words presented. As would be
expected on the basis of the generation effect, target
words generated by fragments were remembered better
than target words that were read (related findings were
reported by McDaniel & Waddill, 1990). However, in the
unrelated condition, a negative generation effect was ob
served for cue words. That is, memory for unrelated cue
words (the word TEST in the example above) was poorer
when it was presented with a word fragment (generate
condition) than when it was presented with an intact
word (read condition).

The negative generation effect observed for unrelated
cue words in Jurica (1997) has similarities with the neg
ative generation observed in the present study. In both
cases, the negative effects were observed when to-be-
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remembered information was arbitrarily associated with
target information. That is, for both unrelated word pair
ings and item-source (face) pairings, the associations were
random. Apparently, processing or attentional tradeoffs
are significant when unrelated information is presented
within the same episodic context. In Jurica, positive gen
eration effects were observed for related cue words. In this
condition, the associative link between related cue words
and target words apparently strengthens the relationship
between these two words when they are presented within
the same episodic context. Thus, the positive generation
effect for fragment target words led to a carryover effect
for related cue words.

In source memory experiments, the finding of trade
offs between item memory and source memory suggests
that the encoding of item information can be quite dis
tinct from the encoding of the spatiotemporal context in
which the information is presented. Related findings
have been observed in other memory tasks, such as those
used to assess encoding specificity, levels ofprocessing,
or transfer-appropriate processing (Morris, Bransford, &
Franks, 1977; Roediger, 1990).To what extent is the item
source distinction different from any other distinction
between two aspects ofa memory representation? It may
be that source memory does not have any special status,
except that it depends significantly on associative mem
ory between an item and some aspect of the spatiotem
poral context in which the item was learned. On this view,
the distinction between item memory and source mem
ory is related to the distinction between item and in
teritem (i.e., relational) memory (Anderson & Bower,
1972; Mandler, 1980).

Tradeoffs between the encoding ofitem and relational
memory have been shown to occur (Anderson & Bower,
1972; Begg, 1979; Hockley & Cristi, 1996; Hunt & Ein
stein, 1981) and appear to be similar to the tradeoffofitem
and source information. For example, in some cases, en
coding processes that emphasize item information re
duce encoding of relational memory (Hockley & Cristi,
1996). Interestingly, encoding processes that emphasize
relational information do not tend to reduce item mem
ory. This kind of asymmetric tradeoff is reminiscent of
the item-source tradeoffobserved in Zaragoza and Lane
(1994). Thus, on this view, source memory is a kind of
associative or relational memory-one that ties together
item information and contextual information. Ofcourse,
this kind ofassociation has some special status, as it is the
basis for episodic memory, the kind of memory that is a
hallmark of our ability to recollect the past.

One factor that appears to have an effect on the magni
tude of the item-source tradeoff effect is the degree to
which processing is directed to the source or to the items.
That is, the tradeoffeffect could have been mediated by the
fact that questions pertained to individuals and items per
tained to sources. For example, in Johnson, Nolde, and De
Leonardis (1996), individuals heard statements and were

asked to focus on how they felt about the statement (self
focus) or how they thought the speaker felt about the state
ment (other-focus).The self-focusconditionproduced equal
or better item recognition-but poorer source recogni
tion-as compared with the other-focus condition. Similar
findings were obtained in a remember/know paradigm in
which self-reference increased the number of remembered
judgments (Conway & Dewhurst, 1995). Self-focusing or
self-referencing could have accentuated the tradeoff effect
in Experiment 1, because questions were asked about the
participants' personal interests, whereas statements per
tained to the sources' interests. This effect, however,cannot
adequately account for the findings of Experiments 2 and
3 because, in those experiments, the items were not di
rected to either individuals or sources and, nevertheless,
item-source tradeoffeffects were observed.

To some extent, the item-source tradeoffs observed in
the present investigation are reminiscent of previous
analyses involving resource allocation and selective at
tention (Baddeley, 1986; Kahneman, 1973; Norman &
Shallice, 1986). That is, the findings could be interpreted
as instances in which task demands influence working
memory or executive control of information processing.
This kind ofcontrol would determine the amount ofpro
cessing to be allocated to aspects ofan episode and, thus,
determine ultimately what is stored in long-term memory.
This rather interesting relation suggests that item and
source information-two inherent aspects of episodic
memory-are distinct enough that increases in the pro
cessing of one can sometimes deter processing of the
other. These findings may thus provide insights into the
processing limitations in working memory and the manner
in which new episodic representations are established.

Interestingly, executive control, working memory, and
source monitoring all have been associated with frontal
lobe function (Baddeley, 1986; Moscovitch, 1994; Shi
mamura, 1995). As such, the present findings suggest
that problems in working memory and resource allocation
may account for source memory impairment observed in
patients with frontal lobe lesions (Janowsky et al., 1989).
Specifically, patients with frontal lobe lesions may ex
hibit problems in source memory because they fail to al
locate enough cognitive resources to the processing of
source information, perhaps because control processes are
aberrant or because of limited cognitive resources. On
the basis ofthis view,patients with frontal lobe lesions do
not exhibit deficits in source memory per se but, rather,
have a general problem in organizing and executing cog
nitive control in many domains (see Moscovitch, 1994;
Shimamura, 1996). This interpretation is consistent with
other findings offrontal lobe dysfunction-for example,
increased susceptibility to proactive interference and def
icits in a variety oftasks, such as inference making, meta
memory, memory for temporal order, and memory re
trieval (Janowsky et al., 1989; Petrides, 1989; Shimamura,
1996; Shimamura et al., 1990).
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