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Social influences on reality-monitoring decisions
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A modified Asch (1951) conformity paradigm was used to study the impact of social influence on
reality-monitoring decisions about new items. Subjects studied pictures of some objects and imagined
others. In a later test phase, they judged whether items had been perceivedin the study phase, had been
imagined, or were new. Critically, for some items, the subjects were informed of a confederate’s re-
sponse before rendering a judgment. Although the confederate was always correct when they re-
sponded to old items, for new items, the confederate responded perceived, imagined, or new, or did
not respond (baseline). In two experiments, we show that memory for new items was influenced by an
erroneous response of the confederate. Social conformity was reduced by undermining the credibility
of the confederate (Experiments 1A and 1B), and the confederate’s influence was evident even after
there was only a 20-min delay between study and test (Experiment 2), when the subjects were 87% ac-
curate on new baseline items. These experiments reveal the power of social influence on reality-

monitoring accuracy and confidence.

Source attribution is a cognitive ability implicated in
such memory phenomena as the reliability of eyewitness
testimony (Lindsay, 1990; Lindsay & Johnson, 1989; E. F.
Loftus & Hoffman, 1989), virtual-reality monitoring
(Hoffman, Garcia-Palacios, Thomas, & Botella, 2001),
amnesia (Hirst, 1982; Schacter, Harbluck, & McLachlan,
1984), age-related memory deficits (Hashtroudi, Johnson,
& Chrosniak, 1989, 1990; McIntyre & Craik, 1987), and
the distinction between controlled and automatic memory
processes (Jacoby, 1991). Reality monitoring is the deci-
sion process by which people separate memories of real
events from memories of imagined events, which was pro-
posed by Johnson and Raye (1981; see Johnson, Hashtoudi,
& Lindsay, 1993, for a review). Johnson and colleagues
proposed that people typically infer the source of origin of
their memories at the time of retrieval on the basis of qual-
ities associated with the retrieved memory. The act of self-

This research was supported by Mr. and Mrs. George Forbes, by the
American-Scandinavian Foundation (to P.A.G.), and by the Social Sci-
ences and Humanities Research Council of Canada (to S.T.K.S.). We
thank the reviewers of an earlier version of this paper, originally sub-
mitted in 1994, and especially Steve Lindsay and an anonymous re-
viewer for extensive helpful comments on the present version. Corre-
spondence concerning this article should be addressed to H. G.
Hoffman, Human Interface Technology Laboratory, P. O. Box 352142,
University of Washington, Seattle, WA 98195-2142 (e-mail: hunter@
hitL.washington.edu;http://www.hitl.washington.edu/people/hunter/).

Copyright 2001 Psychonomic Society, Inc.

generation requires mental effort involving various cogni-
tive operations. Evidence of this effort is preserved in
memory. For example, associated memories of false starts
at self-generating an antonym might come to mind during
the test and serve as cues that the memory was originally
imagined. In contrast to memories for imagined events,
memories for real events are likely to be rich in cues to
their external perceptual origin: colors, perceptual clarity
and vividness (sensory properties), contextual informa-
tion, such as relative spatial location and temporal order
(Johnson & Raye, 1981; Johnson, Raye, Foley, & Kim,
1982; see also Johnson, Foley, Suengas, & Raye, 1988),
and affect (Johnson et al., 1988; Johnson, Nolde, &
De Leonardis, 1996; Johnson & Suengas, 1989). The pres-
ent study explores a factor besides qualitative characteris-
tics that might be involved in reality-monitoringdecisions:
social influence. We explored the impact of social influ-
ence on the source attribution process.

Social psychologists have studied how information
presented to subjects at the time of perception can influ-
ence reports and, perhaps, even the phenomenologicalex-
perience of viewers. In his now famous study, Asch (1951)
showed the dramatic influence of conformity on percep-
tion tasks. He had control group subjects compare lines
of different lengths with a standard line and then had
them decide which comparison line matched the stan-
dard, a task the subjects were able to perform with almost
perfect accuracy. The subjects in an experimental group
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made the same perceptual judgment, but only after hearing
the responses of numerous confederates. On prearranged
trials, each confederate consistently picked a blatantly
inaccurate comparison line. The subject “faced, possibly
for the first time in his life, a situation in which a group
unanimously contradicted the evidence of his senses”
(Asch, 1951, p. 179). Faced with this dilemma, over two
thirds of the subjects went along with the crowd on at
least 1 of the 12 critical trials.

In addition to numerous studies exploring how social
influences can affect perception, social psychologistshave
successfully expanded Asch’s (1951) findings to explore
how social influence can change the behavior or attitudes
of others (e.g., Baron & Byrne, 1994). Despite over a
hundred experiments using his classical paradigm to
study social influence on behaviors, attitudes, percep-
tions, and judgments, relatively little research has been
directed at exploring how similar social pressure might
influence memory. In a notable exception, Betz, Skow-
ronski, and Ostrom (1996) demonstrated how social
pressure can influence memory reports, using an Asch-
like conformity paradigm. In their studies, subjects first
read a story and then completed a recognition memory
test of the story facts. Critically, the subjects then re-
ceived bogus second hand information about 6 other
subjects’ responses on the same test. Next, the subjects’
memory was assessed for this bogus information (a sec-
ond hand information recognition test) to determine how
much of it was stored in memory. Finally, the subjects’
memory for the stimulus story was assessed a second time
(the story cued-recall test).

In short, Betz et al. (1996) showed that the subjects’
responses on the story cued-recall test were significantly
influenced by social pressure, as compared with a con-
trol condition in which no bogus second hand informa-
tion had been received. Furthermore, the subjects were
more likely to change their responses when their own
original memory was poor. If informed that others gave
answers that contradicted their answer, the subjects were
more prone to change their initial answers in the follow-
ing story cued-recall test. A follow-up study showed that
even when the subjects were explicitly told that the sec-
ond hand information was bogus, their initial memories
were still influenced by this information (i.e., they could
not discount the bogus information). Betz et al. demon-
strated, in a clear and powerful way, that social pressure
(i.e., in their case the influence of a bogus group) can af-
fect an individual’s memory. Schneider and Watkins
(1996) and Roediger, Meade, and Bergman (in press) came
to similar conclusions. Schneider and Watkins had sub-
jects study a word list and found that recognition mem-
ory was influenced by a confederate’s responses. Roediger
et al. showed subjects and confederates common house-
hold scenes (e.g., a kitchen). On a collaborative recall
task, memory for objects in the scenes was influenced by
the confederate’s responses.
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As has been noted by Nelson, Kruglanski, and Jost
(1998), figuring out what other people know (social meta-
cognition) is essential for successful social interaction.
They argued that such metacognitive assessments of oth-
ers’ knowledge is important for interpersonal communi-
cation, social influence (e.g., accurately predicting what
lines of argument others may find persuasive), giving so-
cial support (understanding the other person’s needs),
and deciding which members of a group are the most
valuable source of information. The research reported here
extends the findings of Betz et al. (1996), Schneider and
Watkins (1996), and Roedigeret al. (in press), by exploring
the impact of social influence on metamemory processes.

In the present study, subjects studied pictures of some
objects and imagined others. In a later test phase, the
subjects were shown the name of an object and indicated
whether it had earlier been seen (perceived) or imagined
or whether the object had not been presented earlier
(new). Prior to each test item (except for baseline items),
the subjects were given access to the responses of a “pre-
vious subject” (actually a confederate). The confederate
was always correct when he or she responded to old test
items. On new trials, the confederate’s response was
congruent with the correct answer (e.g., confederate re-
sponded new, and the item was new), was incongruent
(e.g., confederate responded imagined when the item
was new), or was a baseline trial (e.g., confederate said
nothing, and the item was new). Of interest were sub-
jects’ memory reports for new items. Showing the influ-
ence of conformity, we expected that memory judgments
about new items would be compromised by the confed-
erates’ erroneous responses (i.e., the subject would be
more likely to report that a new item was imagined if the
confederate said it was imagined). On ratings of confi-
dence, we expected that responding correctly even in the
face of social pressure would reduce confidence, whereas
subjects would be more confident in their incorrect re-
sponses when they went along with an erroneous confed-
erate response. In addition to the trial type manipulation
described above, in Experiments 1A and 1B the cred-
ibility of the confederate was manipulated. Susceptibil-
ity to misinformation in the eyewitness context has been
found to depend on the perceived credibility of the source
of misinformation. For example, Smith and Ellsworth
(1987) found that if the source of erroneous postevent
information is thought to be competent and knowledge-
able, this person’s erroneous information is believed, and
memory accuracy is compromised (see also Kwong See,
Hoffman, & Wood, in press). Similarly, Dodd and Brad-
shaw (1980) found that if subjects were led to believe the
source was not honest because the source had an inten-
tion to mislead, erroneous information provided by this
source did notinfluence memory reports. In Experiments
1A and 1B of the present study, either the confederate
was described as a credible person or the subject was told
that the response was randomly generated by a computer



396

and, thus, the response was not trustworthy. The goal
was to determine whether conformity would be lessened
when the confederate had low credibility.

As was mentioned earlier, Asch (1951) was able to show
social influences on perception when accuracy on the per-
ception task would otherwise have been nearly 100%. In
Experiment?2 of the present study, the delay between study
and test was decreased to 20 min to determine whether
subjects would still conform, even in the 20-min delay
group, when their memories for baseline trials (i.e., when
there was no confederate) should be higher than that for
a 1-day delay group.

EXPERIMENT 1A

Method

Subjects. Forty-six undergraduate students from the University
of Washington participated for extra credit in an introductory psy-
chology course.

Materials. Seventy-two objects were chosen from category ex-
emplars described by Battig and Montague (1969). Nine exemplars
from each of the following eight categories were used: fruits, birds,
land animals, tools, kitchen items, vehicles, musical instruments, and
sea creatures. Two slides of each object were adapted from Hoffman
(1997). One slide was a color photo of the object on a white back-
ground (perceived items), and the other was blank (used for imag-
ined items, described below).

The reality-monitoring test consisted of a stack of seventy-two,
3 X 4-in. squares of paper. The confederate’s response was printed
and circled at the top of the test card. The test item was printed in
the middle (center) of the test card. Below the test item were the re-
sponse choices: perceived, imagined, or new. On the line below was
a confidence rating scale (0%, 20%, 40%, 60%, 80%, or 100%).

Design and Procedure. A 2 X 3 mixed experimental design
was employed, with instruction (high credibility vs. low credibility)
as a between-subjects factor and trial type (congruent, incongruent,
or baseline) as a repeated measure. The experiment was described
to the subjects as an investigation of the psychological processes
involved in perceiving and imagining. Each subject viewed a slide
tray of alternating pictures and blank screens. Every 5 sec, they
heard the name of an object via a tape recorder. Sometimes the
name was followed immediately by a picture of the object. Other
times, the name was followed by a blank screen, and the subjects were
to create a mental image of the object. As a cover task for the latter,
the subjects were to judge how long it would take an artist to make
a line drawing of the object. The subjects recorded their judgments
on a scoring sheet by circling numbers ranging from 1 (for very little
time to draw) to 7 (for a lot of time to draw). No mention was made
of a subsequent test phase.

Twelve perceived items and 12 imagined items were presented to
the subjects in the study phase according to a counterbalancing
scheme described below. To decrease retrieval accuracy for all the
subjects for these critical study items, the items were preceded by
48 filler trials. The filler trials comprised 24 perceived items and 24
imagined items. The same filler items were shown in the same order
to all the subjects. Memory for the filler items was never tested.

After the study phase, the subjects completed a 20-min distrac-
tor task (completing word puzzles). The participants returned for
the memory test after a 48-h delay. The reality-monitoring test in-
cluded the 24 critical items studied earlier and 48 new test items
not encountered before in the experiment. The order of item presen-
tation in the test was randomized, with the restriction that no more
than 3 items of the same class (e.g., imagined items) could be pre-
sented in a row. The items from the reality-monitoring test were
counterbalanced as follows. The 72 exemplars in the test item pool
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were divided into six subsets of 12 items each. The mean ranking
of item prototypicality (derived by Battig & Montague, 1969) was
equated for each subset. The stimuli were rotated through the six
conditions listed below. In the course of the experiment, each stim-
ulus appeared in each of the six within-subjects experimental condi-
tions approximately equally often. The conditions for the new items
were the following: (1) confederate responds perceived, test item is
new (incongruent); (2) confederate responds imagined, test item
is new (incongruent); (3) confederate responds new, test item is new
(congruent), and (4) confederate does not respond, test item is new
(baseline). The conditions for the old items were the following:
(1) confederate responds perceived, test item was perceived at
study; and (2) confederate responds imagined, test item was imag-
ined at study.

Baseline trials were designed to measure the extent to which the
subjects were relying on memory for the stimuli when no confed-
erate’s response preceded the test item. Across subjects, each item
was used as a baseline trial approximately equally often.

All the subjects were given a stack of test items and an instruc-
tion sheet. They were reminded that earlier they had listened to a list
of items, some of which had been accompanied by pictures and
some of which they had imagined seeing. They were told that they
would now be given a memory test for these pictures and imagined
objects and that new items absent from the study phase had been
added to the test. For each test item, they were to identify (by circling)
whether the object had been perceived or imagined or whether the
item was new and then to indicate how confident they were in the
accuracy of their response as a percentage— 0% (completely guess-
ing), 20%, 40%, 60%, 80%, or 100% (completely sure).

The subjects were randomly assigned to one of two groups. The
only difference between these groups was whether they received
high-credibility instructions or low-credibility instructions. The sub-
jects in the high-credibility group were told that each test item would
have the response of a previous subject accompanying it on the test
card. The other respondent, they were told, was a graduate student
from the University of Washington, who had studied the same items
and had taken a memory test similar to the test the subjects were about
to take. The subjects were instructed that they were free to go along
with the graduate student’s response or to ignore her response.

In the low-credibility condition, the subjects were told that the
other response they saw on the test card was randomly generated by
acomputer, the computer equivalent of flipping a coin. In both groups,
the subjects were asked to make a mark next to this response to in-
dicate that they had looked at it and then to make their own memory
decisions and confidence ratings. In all the conditions described in
this paper, the subjects were encouraged to make their source iden-
tifications fairly quickly, because they would be given only a few
seconds per object to make their decisions. In fact, no time limit
was imposed.

Results

All p values reported are two-tailed. An alphalevel of
.05 was used for all the statistical tests reported in this
paper.

Accuracy of responses to new items. We first calcu-
lated the percentage of times that the subjects accurately
responded new to a new item and the percentage of in-
accurate responses to new items in the high-credibility
condition. These data are shown in Figure 1. This figure
shows the percentage of new, perceived, and imagined
responses given by the subjects as a function of the con-
federate’s response. Keep in mind that for the data in this
figure, the correct response was always new. For ease of
exposition, throughout this manuscript, baseline refers
to new items where the confederate said nothing, and old
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Figure 1. Percentages of responses in the high-credibility group of Experiment 1A,

2 days after the study phase.
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Figure 2. Percentage of responses in the low-credibility group of Experiment 1A,

2 days after the study phase.

baseline refers to old items where the confederate said
nothing (used only in Experiment 1B).

Statistical tests support what is readily apparent in
Figures 1 and 2. A 2 (confederate credibility: high vs. low)
X 3 (item type: congruent,incongruent,or baseline) analy-
sis of variance (ANOVA) was conducted. No significant
between-subjects main effect occurred for confederate
credibility [F(1,44) = 2.34, MS_ = 0.18, p = .13], al-
though there was a trend in the predicted direction. A main
effect was found for item type [F(2,88) = 15.65, MS, =
0.44, p < .001]. An interaction between confederate
credibility and item type was found [F(2,88) = 4.82,
MS, = 0.14,p = .01]. When a low-credibility confederate

responded inaccurately (i.e., responded either perceived
or imagined to a new item), the subjects’ performance
was not deleteriously affected, as compared with the base-
line [62% vs. 66%, respectively; 1(22) = 1.12, p > .10,
n.s.]. When a low-credibility confederate responded ac-
curately, the subjects’ performance was notincreased sig-
nificantly, as compared with the baseline [71% vs. 66%,
respectively; 7(22) < 1, n.s.].

In contrast, when a high-credibility confederate re-
sponded inaccurately, performance was dramatically
affected, as compared with the baseline. Performance
dropped substantially from 62% to 42% accuracy [¢(22) =
4.80, SE = 0.04, p < .001]. A nonsignificant trend to-
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ward higher performance when the confederate re-
sponded accurately was also evident [72% vs. 62%;
1(22) = 1.56, SE = 0.06, p = .13].

As is shown in Figure 1 regarding baseline items for the
high-credibility condition, when the subjects erred, they
were more likely to respond imagined than perceived
[t(22) = 2.13,SE = 0.03, p <.05]. The same pattern was
found for the low-credibility condition [#(22) = 2.65,
SE = 0.04,p <.05].

Confidence in correct responses to new items. An
analysis using the same mixed design showed no signif-
icant between-groups difference in overall level of con-
fidence on correct responses [i.e., high vs. low credibility;
F(1,42) < 1, n.s.]. The within-subjects factor (item type:
congruent,incongruent, or baseline) did have a significant
effect on confidence [F(2,84) = 16.07, MS, = 119.00,
p < .001]. Collapsed across groups, confidence on con-
gruent trials was higher than confidence on incongruent
trials [75% vs. 62%; t(43) = 4.80,SE = 2.65,p < .001].
Confidence on congruenttrials was higher than on base-
line trials (75% vs. 70%; t(44) = 2.31, SE = 2.04,p <
.05], and confidence on incongruent trials was signifi-
cantly lower than on baseline trials [62% vs. 70%; t(44) =
3.69,SE = 2.37,p = .001].

There was a marginally significantinteraction between
the high- and the low-credibility groups with respect to
confidence [F(2,84) = 2.73, MS, = 324.61, p = .07].
For the low-credibility group, confidence on congruent
trials was not significantly different from baseline [72%
vs. 68%; 1(22) = 1.48,p > .10, n.s.]. And confidence on
incongruenttrials did not differ significantly from baseline
[64% vs. 68%, respectively; t1(22) = 1.65,p > .10, n.s.].

For the high-credibility group, confidence was ad-
versely affected by the erroneous confederate. That is, con-
fidence ratings were significantly lower on incongruent
trials than on baseline trials [60% vs. 72%, respectively;
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t(21) = 3.51,SE = 3.88, p <.005]. And confidence rat-
ings were higher on congruent trials than on baseline trials
(77% vs. 72%, respectively), and this difference was mar-
ginally significant [#(21) = 1.75,p < .10].

Showing concordance between ratings of confidence
and accuracy, the subjects in the low-credibility group
gave realistic confidence judgments for all three types of
trials. In contrast, the subjects in the high-credibility group
were highly overconfident for both incongruent and
baseline trials (i.e., they thought they had made correct
decisions more often than proved to be the case).

Accuracy of responses to old items. A large number
of test trials involving old items were included primarily
to help establish the confederate’s credibility with the
subject. That is, the confederate was always correct on the
old items, never incorrect. Although a less convincing
demonstration of the impact of conformity than when
new items are considered, it is possible to explore the
impact of the confederate on old-item performance. Be-
cause we found that the low-credibility (“random”) con-
federate had virtually no impact on new-item performance,
we expected that the low-credibility confederate would
have no effect on old-item performance. In the high-
credibility condition, we expected an impact for the old
items, as had been shown for the new items. The means
of the data used in these between-groups calculations are
shown in Figure 3.

An examination of Figure 3 reveals that when the high-
credibility confederate accurately responded perceived,
this increased the likelihood that the subject would ac-
curately respond perceived [84%, as compared with 67%
for the low-credibility group); 1(44) = 3.64, SE = 0.05,
p = .001], but made no difference in confidence [88%
in the high-credibility group, as compared with 90%
confidence for the low-credibility group; #(43) < 1, n.s.].
When the high-credibility confederate accurately re-
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Figure 3. Source identifications on old items in Experiment 1A.
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sponded imagined, this increased the likelihood that the
subject would accurately respond imagined [73%, as com-
pared with 59% for the low-credibility group; #(44) =
2.26,SE = 0.06, p < .05] but made no difference in con-
fidence [78 % for the high-credibility group, as compared
with 77% for the low-credibility group; #(43) < 1, n.s.].
Thus, the confederate also boosted the likelihood of an
accurate response on old items.

Source attribution biases on old items. As is shown
on the left side of Figure 3, collapsing across high and
low confederate credibility, when the subjects erred on
an old perceived item, they were more likely to respond
imagined than new [15% vs. 9%, respectively; 1(45) =
2.04,SE = 0.03, p <.05]. In contrast, when the subjects
erred on an old imagined item, they were not more likely
to respond perceivedthan new [15% vs. 18 %, respectively;
t(45) < 1,n.s.].

EXPERIMENT 1B

There is one aspect of the design of Experiment 1A
that could conceivably have influenced responding in a
rather uninteresting way. Every time no confederate re-
sponse was given, the correct response was new. If the
subject even inadvertently picked up on this association,
this could have elevated baseline performance, artifi-
cially exaggerating the impairment in performance ob-
tained in the face of an erroneous confederate. To ensure
that this design feature was not responsible for the impact
of the confederate, Experiment 1B was conducted. The
correct response for baseline items was equally likely to
be old or new.

Method

Subjects. Fifty undergraduate students from the University of
Alberta, Canada participated for extra credit in an introductory psy-
chology course.

Materials. Eighty-four objects adapted from Hoffman (1997)
were used: The 72 items from Experiment 1A, plus 12 additional
objects from the same stimulus pool.

Design and Procedure. The design, instructions, and study
phase were identical to those used in Experiment 1A. The items for
the reality-monitoring test were counterbalanced as follows. The
84 exemplars in the test item pool were divided into seven subsets
of 12 items each, the six subsets used in Experiment 1A, and one
subset not used in Experiment 1A—confederate does not respond,
test item is old (baseline). The stimuli were rotated through the
seven conditions. In the course of the experiment, each stimulus ap-
peared in each of the seven within-subjects experimental conditions
approximately equally often. Other than the small change in stim-
uli mentioned above (the addition of old baseline items), the pro-
cedure was identical to that used in Experiment 1A.

Results

Accuracy of responses to new items. The results of
Experiment 1B showed the same overall pattern as did
those of Experiment 1A. Findings that were not consis-
tent and/or not consistently significant across Experi-
ments 1A and 1B are explicitly highlighted in the Exper-
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iment 1B Discussion section. No figures are shown for
Experiment 1B. We first calculated the percentage of times
that the subjects accurately responded new to a new item
and the percentage of inaccurate responses to new items
in the high-credibility condition.

A 2 (confederate credibility: high vs. low) X 3 (item
type: congruent, incongruent, or baseline) ANOVA was
conducted. A between-subjects main effect was found
for confederate credibility [F(1,48) = 5.11,MS, = 0.34,
p <.05]. A main effect was found for item type [F(2,96) =
28.72, MS, = 0.79, p < .001]. An interaction between
confederate credibility and item type was found [F(2,96) =
6.62,MS, = 0.18, p <.005]. When a low-credibility con-
federate responded inaccurately (i.e., responded either
perceived or imagined to a new item), the subjects’ per-
formance was not deleteriously affected, as compared
with the baseline [63% incongruent items vs. 68% for
baseline; 1(24) = 1.07, p > .05, n.s.]. And when a low-
credibility confederate responded accurately, the sub-
jects’ performance showed only a marginally significant
increase in accuracy, as compared with the baseline,
[76% for congruent vs. 68% for baseline; 1(24) = 1.79,
SE = 0.05,p = .09].

In contrast, when a high-credibility confederate re-
sponded inaccurately, performance was dramatically af-
fected, as compared with baseline (new items where the
confederate said nothing). Performance dropped substan-
tially from 59% to 42% in accuracy [t(24) = 4.15,SE =
0.04, p < .001]. When a high-credibility confederate re-
sponded accurately, the subjects’ performance was in-
creased significantly, as compared with baseline [59%
baseline vs. 79% for congruentitems; #(24) = 4.67,SE =
0.04, p <.001].

Regarding baseline items for the high-credibility con-
dition, when the subjects erred, they were more likely to
respond imagined than perceived [31% vs. 12%, respec-
tively; 1(23) = 6.04,SE = 0.03, p <.001]. The same pat-
tern was found for the low-credibility condition (19% for
imaginedvs. 13% for perceived) but was only marginally
significant [#(24) = 1.84, SE = 0.03,p = .08, n.s.].

Confidence in correct responses to new items. Anal-
yses of confidence ratings, using the same mixed design,
showed no significant between-groups difference in over-
all level of confidence [i.e., high vs. low credibility;
F(1,44) < 1, n.s.]. The within-subjects factor [item type:
congruent, incongruent, or baseline] did have a signifi-
cant effect on confidence [F(2,88) = 6.72, MS, = 542.20,
p < .005]. Collapsed across groups, confidence on con-
gruent trials was marginally higher than baseline [71% vs.
68%;t(49) = 1.71,SE = 1.77,p = .095], and confidence
on incongruent trials was significantly lower than base-
line [64% vs. 68%; t(45) = 2.71,SE = 1.52, p = .009].

There was no significant interaction between the high-
and the low-credibility groups with respect to confidence
[F(2,88) = 2.12, p > .05]. For the low-credibility group,
confidence on congruent trials was not significantly dif-
ferent from baseline [70% vs. 68 %, respectively;#(24) <
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1, n.s.]. And confidence on incongruent trials did not
differ significantly from baseline [68% vs. 68 %, respec-
tively; #(23) < 1, n.s.].

For the high-credibility group, confidence was ad-
versely affected by the erroneous confederate. That is,
confidenceratings were significantly lower on incongru-
ent trials than on baseline trials [61% vs. 68%, respec-
tively; #(21) = 3.42,SE = 2.21,p = .003]. But confidence
was not boosted by an accurate confederate. Ratings were
higher on congruent trials than on baseline trials (71%
vs. 67%, respectively), but this difference was not statis-
tically significant [#(24) = 1.55,p > .05].

Showing concordance between ratings of confidence
and accuracy, the subjects in the low-credibility group
gave realistic confidence judgments for all three types of
trials. In contrast, the subjects in the high-credibility group
were highly overconfident for both incongruentand base-
line trials (i.e., they thought they had made correct deci-
sions more often than proved to be the case).

Accuracy of responses to old items. A 2 (confeder-
ate credibility: high vs. low) X 2 (item type: congruent
or baseline) ANOVA was conducted. No significant
between-groups main effect occurred for confederate
credibility [F(1,48) < 1, n.s.]. A main effect was found
for item type [F(1,48) = 19.26, MS, = 0.32, p < .001].
Collapsing across groups, a significant difference was
found comparing accuracy on congruent trials (.67) with
that on baseline trials [.56; #(49) = 4.57,SE = 0.03,p<
.001]. We next compared accuracy on congruentold per-
ceived trials (.70) with accuracy on baseline old perceived
trials (.56). Collapsing across groups, a significant dif-
ference was found for accuracy [#(49) = 3.98,SE = 0.04,
p < .001]. We next compared accuracy on congruent old
imagined trials (.65) with accuracy on baseline old imag-
ined trials (.55). Collapsing across groups, a significant
difference was found for accuracy [#(49) = 2.72, SE =
0.04, p <.01]. No interaction between confederate cred-
ibility and item type was found [F(1,48) < 1, n.s.].

Confidence in correct responses to old items. A 2
(confederate credibility; high vs. low) X 2 (item type:
congruent or baseline) ANOVA was conducted. No sig-
nificant between-groups main effect occurred for con-
federate credibility [F(1,48) < 1, n.s.]. No main effect
occurred for item type [F(1,46) = 1.06,p>.10,n.s.]. No
interaction between confederate credibility and item
type was found [F(1,46) < 1, n.s.].

Source attribution biases on old items. Collapsing
across high and low confederate credibility, when the
subjects erred on an old perceived item, they were more
likely to respond imagined than new [21% vs. 9%, respec-
tively; 1(49) = 3.84, SE = 0.03, p < .001]. In contrast,
when the subjects erred on an old imagined item, they
were not more likely to respond perceived than new [16%
vs. 19%, respectively; 1(49) < 1, n.s.].

Discussion

The results of Experiments 1 A and 1B provide strong
evidence that conformity influences reality-monitoring
decisions. When the high-credibility confederate gave an
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inaccurate response to a new item (incongruent trials),
accuracy dropped substantially, as compared with the base-
line, in both experiments. Moreover, when the subjects
resisted the confederate’s influence and responded accu-
rately on incongruent trials, confidence was reduced in
both experiments (as compared with confidence on base-
line items). The effect was less pronounced for congruent
trials. When a high-credibility confederate accurately re-
sponded new to a new item (congruent trials), the subjects
conformed to that accurate response (a nonsignificant
trend in Experiment 1A and a significant increase in ac-
curacy on congruentvs. baseline trials in Experiment 1B).
On such congruent trials with a high-credibility confed-
erate, confidence levels rose marginally in Experiment 1 A
but did not increase significantly in Experiment 1B.

The results of Experiments 1A and 1B also nicely show
that the perceived credibility of the confederate mediates
the impact of social conformity. When the subjects be-
lieved that the confederate’s responses were randomly
generated by a computer and thus not deliberate (low con-
federate credibility condition), in both Experiments 1A
and 1B, the pattern of responses to new items indicated that
the low-credibility confederate’s responses were essen-
tially ignored on incongruent trials. The subjects’ accu-
racy on incongruent trials was not significantly different
from accuracy on baseline trials in either Experiment 1A
or 1B. On congruent trials, the low-credibility confeder-
ate did not significantly influence accuracy in Experi-
ment 1A (as compared with baseline items) and had only
a marginally significant influence on accuracy in Exper-
iment 1B. And confidence was not affected by congruent
or incongruent confederates in either experiment.

Social influence also influenced reality-monitoring de-
cisions on old items. An accurate confederate enhanced
the accuracy of the subjects’ responses to old items in
both Experiments 1 A and 1B. And this was true for both
perceived items and imagined items (i.e., both showed
facilitation on congruent trials). When occasionally er-
rors were made on old perceived items, the subjects in
both experiments showed a bias to call it imagined rather
than new. On the other hand, when the subjects erred on
an imagined item, they exhibited no tendency to call the
item perceived rather than new, and this was the case in
both experiments.

EXPERIMENT 2

In Experiment 1, there was a 48-h delay between study
and test. This delay may have contributed to the relatively
low baseline performance—64% correct on the new
items in Experiments 1A and 1B. With a short retention
interval, baseline performance would be expected to be
higher, since memory for actual items would be stronger
and subjects should more readily distinguish items they
had seen from ones that they had not. In Experiment 2,
the impact of the confederate was examined when mem-
ory for test items was stronger. Perhaps the impact of the
confederate would be substantially lessened in this case.
Supporting this supposition, there is evidence that when
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initial memory is good rather than poor, subjects are less
readily persuaded by misinformation (E. F. Loftus, Miller,
& Burns, 1978). Thus, Experiment 2 included a 20-min
retention interval and compared the resulting data with
those obtained with a longer (24-h) retention interval.

Method

Subjects. The subjects were 41 undergraduate students from the
University of Washington, who volunteered to participate for extra
credit in an introductory psychology course.

Materials. Materials were the same as those used in Experi-
ment 1A. (Experiment 2 was conducted before the improved Ex-
periment 1B introduced old baseline items. Experiment 2 does not
include old baseline items.)

Design and Procedure. A 2 X 3 mixed experimental design
was employed, with delay (short vs. long) as a between-subjects vari-
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able and trial type (congruent, incongruent, or baseline) as a repeated
measure. The subjects were randomly assigned to either the short-
delay group (20 min between study and test) or the long-delay group
(24 h between study and test). Twenty subjects were in the short-delay
group, and 21 were in the long-delay group. All the subjects were given
the high confederate credibility instructions from Experiment 1.

Results

Accuracy of responses to new items. Not surprisingly,
the delay of the test did influence performance. Consider
what happens when the confederate made no response to
new items (baseline trials). As is shown in Figures 4 and 5,
baseline accuracy was 69% when the subjects were tested
after a 24-h delay and 87% when they were tested after a
20-min delay. For ease of exposition, we separately ex-
amine the data for the two delays.

Subject's perceived
response imagined

B new
* = carrect response

COO0OO00O0OOCOO0O

New Perceived

Imagined

Baseline

Confederate's response

Figure 4. Percentage of responses in the 24-h delay, high-credibility group.
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Figure 5. Percentage of responses in the 20-min delay, high-credibility group.
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We first calculated the percentage of times that the sub-
jects accurately responded new to a new item and the per-
centage of inaccurate responses to new items in the 24-h
delay condition. The latter is the condition most com-
parable with that used in Experiment 1 A. These data are
shown in Figure 4. This figure shows the percentage of
new, perceived, and imagined responses given by the sub-
jects as a function of the confederate’s response. Keep in
mind that, for the data in this figure, the correct response
was always new.

Statistical tests show a significantinfluence of the length
of the delay between study and test on memory accuracy,
as well as a powerful influence of the confederate on ac-
curacy. A 2 (delay interval: 24 h vs. 20 min) X 3 item type:
congruent, incongruent, or baseline) mixed model
ANOVA was conducted. A between-subjects main effect
was found for delay [F(1,39) = 17.12, MS, = 0.87,p <
.001]. Delay had a significant effect on baseline accu-
racy [#(39) = 3.75,SE = 0.05,p = .001]. A main effect
was found for item type [F(2,78) = 28.01, MS, = 0.77,
p < .001]. Collapsing across groups, no significant dif-
ference was found when accuracy on congruent trials
was compared with that on baseline trials [#(40) = 1.62,
p>.10,n.s.]. Accuracy on incongruent trials was signif-
icantly lower than performance on baseline trials [#(40) =
5.42, SE = 0.04, p < .001]. Surprisingly, no interaction
between delay and confederate’s response was found
[F(2,78) < 1,n.s.].

Confidence in correct responses to new items. Us-
ing amixed ANOVA, no significant between-groups dif-
ferences in overall level of confidence (i.e., 20-min vs.
24-h delay) was found [F'(2,74) < 1, n.s.]. A main effect
was found for item type [congruent vs. incongruent vs.
baseline; F(2,36) = 14.52,MS, = 68.42,p <.001]. Col-
lapsed across groups, confidence on congruent trials was
higher than confidence on baseline trials (82% vs. 78%),
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but the difference was not significant [1(40) = 1.5, SE =
2.09,p = .14]. Confidence on incongruenttrials was sig-
nificantly lower than baseline [72% vs. 78%; t(38) = 3.29,
SE = 1.90, p < .005]. No interaction between item type
and delay was found [F(2,36) < 1, n.s.].

Source misattributions. With regard to baseline items
for the 24-h delay condition, when the subjects erred, they
were more likely to respond imagined than perceived
[#(20) = 5.23,SE = 0.03,p <.001]. The same pattern was
found for the 20-min delay condition [#(19) = 4.15,SE =
0.02, p <.001].

Accuracy of responses to old items. In Figure 6, we
present the old-item data.

Collapsingacross short and long delays, when the sub-
jects erred on an old perceived item, they were slightly
but not significantly more likely to respond imagined than
new [.12 vs. .08; 1(40) = 1.67, SE = 0.02, p = .10]. In
contrast, when the subjects erred on an old imagined item,
they were not more likely to respond perceived than new
[.08 vs. .11, respectively; #(40) < 1, n.s.].

Discussion

Experiment 2 againrevealed the power of the confeder-
ate to influence both reality-monitoringaccuracy and con-
fidence on incongruenttrials. Overall, reality-monitoring
accuracy was significantly lower when the confederate
responded inaccurately than when the confederate did
not respond at all (baseline). The study—test delay manip-
ulation was successful. The subjects in the 20-min group
showed higher memory accuracy on baseline items than
did the subjects in the 24-h group. Interestingly, contrary
to what might be predicted on the basis of the social lit-
erature, the results of Experiment 2 showed no evidence
that social influence was stronger for the 24-h delay group.
However, null effects of the sort found in Experiment 2
should be interpreted with caution. We cannot conclude

perceived
Ed imagined
B new

o
=3
i
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M

24 hrs 20 min hrs 20 min -
Confed response Confed response
= Perceived = Imagined
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Figure 6. Source identifications on old items in Experiment 2.
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that conformity was the same in the two groups on the
basis of the results presented here (G. R. Loftus & E. FE.
Loftus, 1988, p. 162).

GENERAL DISCUSSION

Johnson and colleagues (see Johnsonet al., 1993, for a
review) have amassed an impressive literature support-
ing the notion that people infer the source of origin of
their memories at time of retrieval on the basis of quali-
ties associated with the retrieved memory. The present
results demonstrate a new factor that contributes to reality-
monitoring decisions: social influence from a perceived
authority figure. Experiments 1 A and 1B showed the im-
pact of erroneous social influence on reality-monitoring
decisions and showed that undermining the credibility of
the confederate reduced conformity.

Experiment 2 showed that erroneous social influence
still deleteriously affected source identification accuracy,
even when there was only a 20-min delay between study
and test, conditions in which subjects’ memories were
quite good (87% accurate when no confederate re-
sponded). The fact that the delay manipulation success-
fully affected memory accuracy but did not affect the
amount of conformity appears to contradict both the so-
cial literature and predictions based on the misinforma-
tion paradigm. Although their memories were more ac-
curate, the subjects in the short-delay group were not
more confident in the accuracy of their memories than
the subjects in the long-delay group. This may help ex-
plain why there was no significant change in susceptibil-
ity to social influence (i.e., no difference in conformity for
the short-delay vs. the long-delay group). According to
Strack and Bless (1994; Bless & Strack, 1998), a ma-
nipulation (such as a delay) that affects memory accuracy
will not necessarily change how much people conform.
They proposed that a change in the subject’s impression
about how accurately he or she can remember items is
what determines whether there will be a change in his or
her susceptibility to social influence. Using the misin-
formation paradigm (E. F. Loftus, 1979), Strack and
Bless found that subjects in one group (the low salience
stimuli group) were less confidentin the accuracy of their
memories and conformed more, even when the actual
memory accuracy performance was the same as that of
the other group (the high stimulus salience group).

Overall, the findings of the present study have possi-
ble implications for other research topics involving source
attribution. Gudjonsson and colleagues (e.g., Gudjons-
son, 1986, 1992) have demonstrated that it is possible to
change unwanted (and still possibly accurate) parts of a
memory report by having an interrogator challenge and
give negative feedback to subjects’ initial answers. This
so-called interrogative suggestibility (Gudjonsson &
Clark, 1986) is an example of a type of obtrusive social
pressure. Positive feedback from police to eyewitnesses
can also bias the witnesses. In a mock lineup identifica-
tion study, Wells and Bradfield (1999) told eyewitnesses
they had accurately identified the perpetrator when, in
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fact, the witness had made a false identification. They
found that giving the eyewitness erroneous feedback
after they made their lineup identifications inflated the
witnesses’ later recollection of how confident they had
been at the time of the identification. Similarly, Kassin
and Kiechel (1996) found that presenting people with
false incriminating evidence can lead them to confess to
an act they did not commit and to internalize the confes-
sion and, perhaps, confabulate details in memory.

Whether conforming to the confederate (or interroga-
tor) changes what subjects subsequently remember is an
importantissue. If thisis so, it would involve a transfer from
external (social) to internal (memory) sources of influ-
ence on performance. Alternatively, instead of distorting
memory, social influence may merely alter subjects’ re-
ports of what they remember. In the classic conformity
literature, a distinction is made between informational and
normative influences of conformity (Deutsch & Gerard,
1955). Informational influences, are shown when the re-
sponses of others are used as a source of information about
reality, and conformity reflects the belief that others are
correct. In contrast, normative influences are shown by
people’s conforming even when they know others are
wrong, so as to reap the rewards gained by compliance
and to avoid the punishments that disagreement brings.
Campbell, Tesser, and Fairey (1986) suggest that infor-
mational influences are most important when stimuli are
highly ambiguous (difficult to judge). Thus, if conformity
distorts memory, such distortion is most likely to be ev-
ident when the memories are difficult to remember, as in
the present studies.
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