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Abstract
After participating in an experiment, people are routinely debriefed. How effective is debriefing when the experiments involve
deception, as occurs in studies of misinformation and memory? We conducted two studies addressing this question. In Study 1,
participants (N = 373) watched a video, were exposed to misinformation or not, and completed a memory test. Participants were
either debriefed or not and then were interviewed approximately one week later. Results revealed that, after debriefing, some
participants continued to endorse misinformation. Notably, however, debriefing had positive effects; participants exposed to
misinformation reported learning significantly more from their study participation than control participants. In Study 2 (N = 439),
we developed and tested a novel, enhanced debriefing. The enhanced debriefing includedmore information about the presence of
misinformation in the study and how memory errors occur. This enhanced debriefing outperformed typical debriefing.
Specifically, when the enhanced debriefing explicitly named and described the misinformation, the misinformation effect
postdebriefing was eliminated. Enhanced debriefing also resulted in a more positive participant experience than typical
debriefing. These results have implications for the design and use of debriefing in deception studies.

Keywords Misinformation . Debriefing . Deception .Misinformation effect

Social scientists who study consequential social and cognitive
processes, such as the effect of threatening information on
people’s self-esteem or the ways to combat misinformation
on social media, often use experimental designs involving
deception (Bode & Vraga, 2018; Miketta & Friese, 2019;
Murphy et al., 2020). If participants knew about threatening
stimuli or false information before beginning a study, this
would inhibit studying the true effects of these variables on
individuals and society. Despite this, using deception in ex-
perimental studies raises several potential ethical concerns. If
using deception in a study, how do researchers obtain in-
formed consent and minimize any potential psychological,
social, or emotional harms participants might experience
(Benham, 2008)? Potential consequences of deception extend
beyond individual participants. It may also impact perceptions

of the research process in that individuals or communities may
become suspicious of science or research in general (Wendler
& Miller, 2004). Because of these risks, the American
Psychological Association (2002) has established guidelines
on the use of deception in research. These guidelines advise
that researchers do not conduct a study involving deception
unless it is justified by “significant prospective scientific, ed-
ucational, or applied value” and that deception is explained to
participants as soon as possible (p. 1070).

This procedure of explaining deception after a study has
concluded is typically called debriefing. During debriefing,
the APA advises psychologists to explain “the nature, results,
and conclusions of the research . . . [and] take reasonable steps
to correct any misconceptions that participants may have” (p.
1070). Additionally, if the researcher becomes “aware that
research procedures have harmed a participant, they take rea-
sonable steps to minimize the harm” (p. 1070). Achieving
these goals through debriefing may be challenging. During
debriefing, participants learn the experimenter has already
been deceptive and so they may believe the debriefing is “set-
ting them up” for another deception (Holmes, 1976). Outside
of debriefing, there is ample evidence that retracted informa-
tion may still affect people’s judgments and behaviors. For
example, after being told at trial that a piece of evidence is

* Rachel Leigh Greenspan
rlgreen1@olemiss.edu

1 Department of Criminal Justice and Legal Studies, University of
Mississippi, M313 Mayes Hall, University, MS 38677, USA

2 Department of Psychological Science and Department of
Criminology, Law, and Society, University of California, Irvine, CA,
USA

Memory & Cognition
https://doi.org/10.3758/s13421-021-01223-9

http://crossmark.crossref.org/dialog/?doi=10.3758/s13421-021-01223-9&domain=pdf
mailto:rlgreen1@olemiss.edu


inadmissible and should be disregarded, that evidence still
affects juror verdicts (Steblay et al., 2006). That is, even when
juries are told not to use a piece of evidencewhen deliberating,
it still impacts verdict decisions.

Thus, although debriefing is an essential part of studies
involving deception, there is at least some reason to believe
that simply retracting information is not sufficient to fully
restore participants to their preexperimental state. This raises
potential ethical issues if debriefing does not fully ameliorate
the potential harms of deception. In the current studies, we
address this issue by investigating the effectiveness of
postexperimental debriefing. Additionally, we focus on anoth-
er, understudied aspect of debriefing. Debriefing not only
serves an ethical purpose, it also serves an educational one
(McShane et al., 2015). Participating in research conveys ben-
efits to participants: they learn about the research process and
the particular topic the study is about. Debriefing can help
promote these goals. Thus, the current studies also investigate
whether debriefing conveys educational or other positive ben-
efits to participants.

We explore these questions specifically in the context of
research on false memories and misinformation. Such re-
search has implications both within and outside of the lab. In
the lab, studying the effects of debriefing not only furthers
knowledge about how false memories persist over time but
also potentially informs researchers about how to design
debriefing to both correct for the influence of misinformation
and improve participants’ experience in a research study.
Outside of the lab, the proliferation of online misinformation
raises questions about how to effectively retract misinforma-
tion or “fake news” people encounter online (Lazer et al.,
2018). Studying how postexperimental debriefing can effec-
tively correct for misinformation in the lab may provide direc-
tion about how to combat misinformation people encounter
online.

Debriefing effectiveness

Despite the central ethical role of debriefing in deception ex-
periments, there has been limited research on whether
debriefing fully eliminates the effect of deception on partici-
pants’ beliefs and behaviors. In one early study, participants
completed a false-feedback paradigm (Ross et al., 1975). They
were randomly assigned to be told they did better, worse, or
about average on a novel task compared with the average
student. Following this, some participants were not debriefed,
some received a standard debriefing (i.e., indicating the feed-
back manipulation was randomized), and some received a
more detailed, process-based debriefing. Results showed that
the effect of the false feedback persisted even after the stan-
dard debriefing. However, the process-based debriefing was

more effective in eliminating the persistent effects of the
manipulation.

Most of the early work on postexperimental debriefing
showed that standard debriefings are generally ineffective
in completely correcting for the influence of several kinds
of manipulations (e.g., Silverman et al., 1970; Walster
et al., 1967). Because of this, alterations to standard
debriefings have been proposed and tested. These revised
debriefings include explaining the “behind the scenes” of
how a false feedback manipulation operates (McFarland
et al., 2007) or conducting a more extensive, personalized
debriefing (Miketta & Friese, 2019). These revisions tend
to be more effective in eliminating the effects of false feed-
back. Despite this, perhaps because of the limited research
and attention paid to the effectiveness of debriefing, revi-
sions to standard debriefings are often not common
practice.

Much of the research about the effectiveness of
debriefing focuses on one particular function of debriefing:
the ethical purpose to reduce harm to participants and soci-
ety. However, debriefing can and does serve additional pur-
poses. Specifically, debriefing can also serve an education-
al function, particularly for undergraduate students who
participate in research at universities for course credit
(McShane et al., 2015). Through participating in research
containing deception and being effectively debriefed, par-
ticipants may receive additional benefits from their research
participation. During an effective debriefing, participants
can learn about the research process in a way they do not
in studies containing no or low-quality debriefings. Some
evidence suggests that participants particularly enjoy par-
ticipating in studies containing deception and feel they gain
a greater educational benefit (Smith & Richardson, 1983).
Debriefing may convey other positive benefits as well. For
instance, people who participated in a misinformation study
containing deception and then were debriefed were less
likely to fall for other fake news stories in the future
(Murphy et al., 2020). Thus, discussions around the effec-
tiveness of debriefing may need to focus not only on wheth-
er debriefing serves a sufficient ethical function but also
whether it conveys positive benefits to participants.

In many ways, postexperimental debriefing is similar to
other paradigms in which participants are presented with
false information, that information is then retracted, and
the retracted information continues to influence partici-
pants’ thoughts and behaviors. This is often referred to
as the perseverance effect (McFarland et al., 2007) or
the continued influence effect (Johnson & Seifert, 1994).
The continued influence effect is often studied in the area
of misinformation, specifically, exploring whether the ef-
fect of misinformation on memory can be reduced or
eliminated based on prewarnings, postwarnings, or
debriefing (Ecker et al., 2010).
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Reducing the misinformation effect

Generally, research has shown it is difficult to fully correct
for the influence of misinformation, especially when it is
presented as real-world, rather than experimentally con-
structed misinformation, and in specific domains, like pol-
itics (Walter & Murphy, 2018). Several factors increase the
likelihood that misinformation retraction will be effective,
including repeating the retraction, creating an alternative
narrative, and warning people about the existence of the mis-
information (Lewandowsky et al., 2012). Postexperimental
debriefing can be thought of as a kind of postwarning. In line
with findings that pre-warnings are generally more effective
than postwarnings (Blank & Launay, 2014), research on
debriefing after false memory experiments has found that par-
ticipants often continue to believe in false memories even after
being debriefed. In a rich false memory study with elementary
school children, nearly 40% of participants continued to
strongly endorse false memories of choking on candy as a
child or being abducted by a UFO even after debriefing
(Otgaar et al., 2009).

While some participants in false memory experiments may
continue to endorse false memories after debriefing,
debriefing has been shown to impact certain aspects of partic-
ipants’ recollective experience. Specifically, debriefing often
reduces participants’ belief in an event more strongly than it
impacts their memories of an event (Clark et al., 2012). This
phenomenon of “vivid recollective characteristics . . . present
for autobiographical events that are no longer believed to rep-
resent genuine past occurrences” is called a nonbelievedmem-
ory (Otgaar et al., 2014, p. 349).

Nonbelieved memories can occur both spontaneously and
through experimental manipulations (Otgaar et al., 2014).
They occur when people retain a memory for an event but
have reduced belief in its occurrence. In one study, partici-
pants were led through a suggestive interview falsely implying
that they experienced a hot air balloon ride as a child (Otgaar
et al., 2013). Following the suggestive interview, participants
were debriefed. Of those participants who developed a false
memory, over half retracted their memory after debriefing.
Notably though, another 38% of participants who developed
a false memory after the suggestive interview had a
nonbelieved memory after debriefing. That is, debriefing re-
duced their belief in the false event while leaving them with
remnants of a memory. Only one participant continued to
believe in and remember the false event after debriefing.
Studies on nonbelieved memories demonstrate that the effect
of debriefing on false memories may not be as simple as just
whether the debriefing works or not. Rather, debriefing can
separately impact participants’ beliefs and memories for false
events.

Research on postwarnings and nonbelieved memories help
illuminate how memories are impacted when misinformation

is retracted. These two paradigms share several similarities. In
both, participants are exposed to suggestion or false informa-
tion, this information is then retracted, and the effect on mem-
ory is measured. Generally, these two bodies of work demon-
strate that retracting information does reduce reliance on false
information, but it often does not completely eliminate the
effect of false information on memory.

However, these two paradigms also differ in several key
ways. Studies on nonbelieved memories typically focus on
autobiographical experiences often using paradigms like
imagination inflation or rich false memory implantation
(Otgaar et al., 2014). In these paradigms, retraction typically
comes in the form of a debriefing from the experimenter
(Clark et al., 2012). Nonbelieved memories are assessed by
separately measuring both participants’ memory and beliefs
about an event. On the other hand, warning studies typically
use the three-stage misinformation paradigm and measure
misinformation endorsement by asking participants directly
about their memory for the target item (Echterhoff et al.,
2005; Walter & Murphy, 2018). Retraction of information in
postwarning studies can come from a variety of sources, in-
cluding through social discrediting of the misinformation
source or through the experimenter themself.

One model that provides an overarching, theoretical expla-
nation for these differing methods of studying the retraction of
false information is the SCOboria social-cognitive dissonance
model (Scoboria & Henkel, 2020). This model proposes a
process for “what happens when people receive
disconfirmatory social feedback about events that they re-
member happening to them” (p. 1244). The model posits that
when people receive feedback that a genuine memory they
hold may not be true, this results in both intrapersonal and
interpersonal dissonance. Intrapersonal dissonance is resolved
by comparing aspects of the feedback (e.g., quality and cred-
ibility) versus aspects of the memory (e.g., memory strength).
Interpersonal dissonance is resolved by comparing the costs
and benefits of agreeing with or refuting the feedback on the
person’s relationship with the feedback giver. People are mo-
tivated to resolve the unpleasant state of dissonance by
weighing these factors and either defending the memory, de-
nying the feedback, complying with the feedback, or
relinquishing the memory. If, for instance, a participant judges
that the feedback quality outweighs their memory quality and
the costs of agreeing with the feedback are low, they may
relinquish the memory. If their memory quality outweighs
the feedback quality and the costs of agreeing with the feed-
back are high, then participants might defend the memory.

This model may help explain how debriefing quality can
impact memory. If debriefing is credible, persuasive, and de-
livered by a person in a position of power, this increases the
likelihood participants will comply with the feedback or relin-
quish the memory (Scoboria & Henkel, 2020). On the other
hand, if the initial suggestion is strong and thus participants
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develop a strong false memory, then the feedback given
through debriefing may not be strong enough to outweigh
memory strength in resolving intrapersonal dissonance.

The current studies

The current studies build on approaches from different false
memory paradigms to explore the effectiveness and potential
positive benefits of debriefing in a misinformation study.
Extant research on nonbelieved memories has demonstrated
that debriefing tends to be more effective in reducing belief,
but not memory in false events. This distinction between
memory and belief is critical in developing a more nuanced
understanding of the effect of feedback onmemory. However,
the current studies used a different approach than the
nonbelieved memory literature to study the retraction of mis-
information from a different perspective. For instance, one
participant in a previous study with a nonbelieved memory
of a hot air balloon ride reported, “Well, if my father told
you that I did not experience a hot air balloon ride, then he
must be telling the truth. But I really still have images of the
balloon” (Otgaar et al., 2013, p. 721). From an applied per-
spective, what would happen if that person were conversing
with a friend who asked themwhether they had ever ridden on
a hot air balloon or not? In the current studies, we used a
misinformation paradigm often used in postwarning studies
as our goal was to directly measure endorsement of the mis-
information items.

Across two studies, participants completed a typical three-
stage misinformation paradigm. They were then debriefed or
not debriefed and approximately one week later completed a
follow-up memory test. In Study 1, we compared the effect of
no debriefing to the effect of typical debriefing in an initial
study designed to be a pilot test of the effects of debriefing in a
misinformation experiment. Participants came into the lab to
complete Session 1 and were debriefed by a research assistant
in person to ensure participants attended to the debriefing.
About one week later, they completed an online follow-up test
to explore the effect of debriefing on memory.

In Study 2, we developed and tested a novel, enhanced
debriefing script in a more robust study design. In this study,
the enhanced debriefing was compared against both a typical
debriefing and a no debriefing condition. Study 2 was con-
ducted fully online to explore whether debriefing without the
presence of an experimenter would impact the results. We
predicted that the misinformation effect would persist
postdebriefing for the typical debriefing script in both studies
but that the misinformation effect would be attenuated by the
enhanced debriefing in Study 2.

In both studies, we explored not only whether debriefing
was effective in reducing the misinformation effect over time,
but also whether participating in misinformation research

conveyed positive benefits for participants such as improving
their experience in the study and increasing the educational
benefits received from participation. We also tested whether
participating in and being debriefed from a false memory
studywould improve participants understanding of howmem-
ory works (Murphy et al., 2020). There has been much dis-
cussion in the empirical literature about people’s understand-
ing of memory accuracy and malleability (Brewin et al., 2019;
Otgaar et al., 2021). In daily life, through online news or social
interaction, people are frequently exposed to misinformation.
This misinformation can have consequences in important do-
mains like health, politics, and education.We explored wheth-
er learning about false memories through participating in an
experiment containing deception would impact participants’
beliefs about this important issue. If debriefing has these pos-
itive effects, this benefit may help offset potential negative
consequences if the misinformation has continued influence
over time in an Institutional Review Board (IRB) risk-benefit
analysis.

Study 1

Method

Participants

Participants were undergraduate students recruited from a
large, public university and received course credit for their
participation. Of the 402 participants who completed Session
1, 389 completed Session 2. Five participants were removed
from analyses for technical issues when running the study,
nine participants for withdrawing their consent after
debriefing, and two for failure to complete Session 2 on time,
resulting in a final sample of 373 (82% female). Participants
were mostly young (M = 21.18 years, SD = 3.93) and ethni-
cally diverse (53% Asian/Asian American, 27% Hispanic/
Latino, 11% White/Caucasian).

Materials and procedure

Session 1 Participants came into the lab for Session 1 and
watched a 45-s video (see Fig. S1 in the Supporting
Information for the study flow chart). The video depicted a
man performing a card trick in a park for a small audience
(Kralovansky et al., 2011). The camera then panned to the side
to show a woman yelling incoherently at another man. A male
thief then approached this man and stole something out of his
bag. The thief and the woman then run off. Following the
video, participants completed several filler tasks (e.g., person-
ality measures) to create a short retention interval (~5–10 mi-
nutes) before the memory test.
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Participants then completed a multiple-choice memory test
about the video (see Appendix S1 in the Supporting
Information). Following each question, participants rated their
confidence in their answer on a sliding scale from 1 (not at all
confident) to 5 (very confident). Participants were randomly
assigned to complete this memory test in one of two condi-
tions: misinformation or control. In order to maximize power
in the misinformation condition, we used modified random
assignment on a 1:3 (control:misinformation) ratio. For every
one person assigned to the control condition, three were
assigned to the misinformation condition.

There were two critical items in this study: the color of
the woman’s jacket and the item the thief stole.
Misinformation was suggested through the use of leading
questions. In the video, the woman’s jacket was gray, but
the misinformation suggested it was red. In the misinfor-
mation condition, one of the questions read: “Think about
the woman in the red jacket that was screaming at the man;
what color hair did she have?” In the control condition, this
question was asked in a nonleading manner: “Think about
the woman that was screaming at the man; what color hair
did she have?” The second misinformation item was about
the item the thief stole from the man’s bag. In the misinfor-
mation condition, the leading question suggested the thief
stole a camera when he actually stole a wallet. In the control
condition, this question was asked in a nonleading manner.
All other questions were nonleading and identical in both
conditions.

The final two questions of the memory test served as our
test questions and were the same for both conditions. These
questions tested for endorsement of the misinformation (e.g.,
“What color was the jacket of the woman screaming at the
man?”). Each question had three response options: the misin-
formation response, the correct response, and a novel lure.
Participants then completed a demographic questionnaire
and were ostensibly finished with the study.

At this point, the research assistant read a debriefing script
to participants (see Appendix S2 in the Supporting
Information). In the control condition, the debriefing script
thanked participants for their participation and reminded them
about Session 2. In the misinformation condition, the
debriefing script informed participants about the presence
of the misinformation and why it was necessary to deceive
participants about the true purpose of the study. This
debriefing script was designed to be typical of that used in
misinformation research and included language standard to
that recommended by IRBs. Note that this study did not use
a fully crossed design because participants in the control
condition both did not receive the misinformation and were
not debriefed. We chose not to include a misinformation/
no-debriefing condition because most participants in a mis-
information study fail to detect misinformation, and so we
did not expect this group to differ significantly from a

control group with no debriefing (Tousignant et al.,
1986). In Study 2, we use a fully crossed design to explore
this issue.

Following the debriefing, participants answered a few final
questions (see Appendix S3 in the Supporting Information).
These five questions were designed to assess participants’
subjective experiences in the study (e.g., “I learned a lot from
participating in this study”).

Session 2 Participants were emailed a link to Session 2 five
days after completing Session 1. They completed Session 2 at
a time and place of their choosing. Participants completed
Session 2 on average 5.11 days (SD = 0.48) after Session 1.
At the start of Session 2, participants first completed the same
memory test as in Session 1. All participants completed the
control condition version of the memory test without leading
questions. They then answered nine questions asking about
their beliefs about how memory works (e.g., “Memory can
be unreliable”; see Appendix S4 in the Supporting
Information) to investigate whether participating in a misin-
formation experiment would affect their beliefs about memo-
ry. Finally, they were fully debriefed.

Results

Misinformation effect

Providing misinformation did indeed produce a strong mis-
information effect at Session 1 for both of the critical items
(see Fig. 1). We dichotomized responses of the memory test
into participants who endorsed the misinformation and
those who did not (i.e., chose the novel lure or the correct
answer). Participants in the misinformation condition were
significantly more likely to endorse the misinformation
than participants in the control condition for both the jacket
question, χ2(1, N = 373) = 21.69, p < .001, φ = .24, and the
item stolen question, χ2(1, N = 373) = 16.71, p < .001, φ =
.21. This misinformation effect persisted even after
debriefing (see Fig. 1). At Session 2, there was a statistical-
ly significant misinformation effect for both the jacket,
χ2(1, N = 373) = 5.69, p = .017, φ = .12, and item stolen
question, χ2(1, N = 373) = 7.89, p = .005, φ = .15.

Seventy-five percent of participants in the misinformation
condition who endorsed the jacket misinformation at Session
1 continued to endorse the misinformation at Session 2. Sixty-
three percent of participants in the misinformation condition
who endorsed the misinformation about the item stolen at
Session 1 continued to endorse the misinformation at
Session 2. This indicates that the misinformation effect at
Session 2 was not due to random responses—rather, it was
specifically those participants who endorsed the misinforma-
tion at Session 1 continuing to do so at Session 2.
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Confidence

To further explore the effect of misinformation on memory,
we also assessed participants’ confidence in their responses to
the jacket and item stolen questions. Our main analysis fo-
cused on how participants’ confidence in their answers to
the critical questions changed over time by condition. We
investigated this by conducting a two-way repeated-measures
analysis of variance (ANOVA). For the jacket question, there
was a statistically significant main effect of time, F(1, 371) =
5.84, p = .016, ηp

2 = .02, and a statistically significant time ×
condition interaction, F(1, 371) = 4.03, p = .045, ηp

2 = .01.
Simple main effects revealed that this interaction was driven
by participants in the misinformation condition. Confidence
changed significantly over time in the misinformation condi-
tion, t(274) = 4.25, p < .001, d = 0.26, 95% CI [0.14, 0.38].
Participants’ confidence at Session 1 (M = 3.46, SD = 1.24)
was significantly higher than their confidence at Session 2 (M
= 3.13, SD = 1.40). Confidence did not change significantly
over time in the control condition, t(97) = 0.25, p = .803, d =
0.03, 95% CI [−0.17, 0.22].

For the item stolen question, there was only a statistically
significant time by condition interaction, F(1, 371) = 4.03,
p = .045, ηp

2 = .01. Simple main effects revealed that con-
fidence did not change significantly over time in the control
condition, t(97) = 0.45, p = .654, d = 0.05, 95% CI [−0.15,
0.24]. However, confidence did change significantly over
time in the misinformation condition, t(274) = 3.16, p =
.002, d = 0.19, 95% CI [0.07, 0.31]. Participants’ confi-
dence at Session 1 (M = 3.26, SD = 1.38) was significantly
higher than their confidence at Session 2 (M = 3.04, SD =
1.38). Overall, these results demonstrate that although the
debriefing did not completely eliminate the effects of the
misinformation over time, it was partially effective.

Participants in the misinformation condition expressed
lower confidence in their memories for the critical items
after debriefing.

Further effects of debriefing

After the Session 1 debriefing, participants answered five
questions about their experience in the study which we com-
bined into a composite variable (α = .81). We found that
participants in the misinformation condition reported a more
positive overall experience during the study than participants
in the control condition (see Table 1). This was largely driven
by the fact that participants in the misinformation condition,
relative to controls, reported learning more from their partici-
pation in the study.

In Session 2, participants answered nine questions about
their beliefs on how memory works to explore whether par-
ticipating in a misinformation experiment changed beliefs
about the malleability or accuracy of memory. A one-way
multivariate analysis of variance (MANOVA) revealed no
statistically significant effect of condition on these questions,
F(9, 363) = 1.14, p = .337, ηp

2 = .03.More detailed results can
be found in the Supporting Information (see Table S1).

Study 1 discussion

Study 1 showed initial indications that the effects of misinfor-
mation on memory can persist after a typical debriefing.
Postdebriefing, participants in the misinformation condition
continued to endorse the misinformation more often than
partsicipants in the control condition. Results also demonstrat-
ed evidence of the positive impact of participating in an ex-
periment involving deception. Debriefed participants reported
a more positive experience in the study, specifically reporting

Fig. 1 Misinformation effect in Study 1
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learning more from their study participation, compared to
nondebriefed participants.

In Study 2, we aimed to develop a new debriefing script
that would reduce the continued effects of the misinformation
postdebriefing found in Study 1. This new, enhanced
debriefing was also designed to maintain and improve the
positive benefits of debriefing found in Study 1. Study 2 also
improved on the methodology of Study 1 by using a fully
crossed design randomizing participants to both misinforma-
tion and debriefing conditions.

Study 2

Method

Participants

Participants were undergraduate students recruited from a
large, public university. Of those who completed Session 1
(N = 529), 448 completed Session 2. Four participants were
removed for video issues and five for withdrawing their con-
sent after the final debriefing, leaving a final sample of 439.
An a priori data collection rule was set to reach about 85
participants per cell to have sufficient sample size in the mis-
information conditions for participants who did and did not
endorse the misinformation. Participants (80% female) were
mostly young (M = 20.57 years, SD = 3.37) and ethnically
diverse (42% Asian/Asian American, 27% Hispanic/Latino,
18% White/Caucasian).

Materials and procedure

Session 1 The procedure used in Study 2 largely mirrored that
of Study 1 (see Fig. S2 in the Supporting Information for the
study flow chart). Unlike in Study 1, however, participants

completed Session 1 of Study 2 fully online at a time and place
of their choosing. Participants initially watched a mock crime
video, completed filler tasks, and answered a memory test.
Participants were again randomly assigned to complete the
memory test in one of two conditions (misinformation or con-
trol) in the same manner as Study 1. Unlike in Study 1, we did
not use modified random assignment. Participants were ran-
domly assigned to all conditions on an even basis. They then
completed demographic questions.

Following the memory test, all participants were randomly
assigned to one of three debriefing conditions: no debriefing,
typical debriefing, or enhanced debriefing (see Appendix S5
in the Supporting Information). The no debriefing and typical
debriefing conditions were the same as in Study 1. The new,
enhanced debriefing contained the same general material as
the typical debriefing. Additionally, it included information
about the consequences of memory errors in the form of eye-
witness misidentifications and a more detailed description of
how such errors occur. The enhanced debriefing specifically
named one of the two pieces of misinformation (item stolen)
and assured participants that memory errors were normal.
Only one piece of misinformation was named so we could
compare whether specifically naming the misinformation im-
pacted later responses. All three debriefings were broken into
small chunks across several pages and participants were re-
quired to stay on each page for several seconds to ensure they
did not click through the debriefing. After debriefing, all par-
ticipants answered three questions assessing how well they
attended to the debriefing script (e.g., “I paid a lot of attention
to this information”).

Finally, participants answered a series of questions about
their experience in the study (see Appendix S6 in the
Supporting Information). In addition to the questions asked
in Study 1, we added several new items including two ques-
tions evaluating the debriefing (e.g., “I feel like I understand
what the researchers were trying to find out in this study”) and

Table 1 Study experience questions postdebriefing in Study 1

Control
condition
M (SD)

Misinformation condition
M (SD)

t p d 95% CI d

I feel this study contributed to the overall scientific knowledge
about memory.

4.1 (0.9) 4.2 (0.8) 0.96 .336 0.11 [−0.12, 0.34]

I found this study to be enjoyable. 4.0 (0.9) 4.1 (0.9) 0.99 .324 0.12 [−0.12, 0.35]
I learned a lot from participating in this study. 3.1 (0.9) 3.6 (0.9) 4.14 <.001 0.49 [0.25, 0.72]

I found this study to be boring.1 3.8 (0.9) 4.0 (0.9) 1.55 .123 0.18 [−0.05, 0.41]
I would suggest a friend sign up for this study. 4.1 (0.9) 4.2 (0.8) 0.75 .451 0.09 [−0.14, 0.32]
Composite 3.8 (0.7) 4.0 (0.6) 2.27 .024 0.27 [0.04, 0.50]

Note. The table displays the results of independent-sample t tests comparing responses of the posttest questions between the control condition (N = 98)
and the misinformation condition (N = 275). The scale ranged from 1 to 5, with higher numbers indicating a better participant experience.
1 Item reverse coded.
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six questions about the educational benefit of participating in
the study. In addition to these self-report measures, we also
included a behavioral measure of engagement in the study. On
the final page of Session 1, we told participants that, in past
studies, some people were interested in the results of the ex-
periment. If participants were interested in learning about the
study after it was published, they were instructed to click on
the link provided. This link would direct them to a new
webpage where they were instructed to enter their email ad-
dress to receive more information.

Session 2 A link to complete Session 2 was emailed to partic-
ipants one week after Session 1. Participants completed
Session 2 on average 7.90 days (SD = 1.25) after Session 1.
The procedure was the same as that of Session 2 of Study 1,
except that the memory belief questionnaire was changed to
focus more on questions about memory malleability rather
than traumatic memories (see Appendix S7 in the
Supporting Information). For example, we removed state-
ments such as “repressedmemories can be retrieved in therapy
accurately” and added statements such as “once you have
experienced an event and formed a memory of it, that memory
does not change.”

Results

Misinformation effect

Our materials were again successful in eliciting a typical mis-
information effect during Session 1. For both the jacket, χ2(1,
N = 439) = 32.43, p < .001,φ = .27, and item stolen questions,
χ2(1, N = 439) = 43.80, p < .001, φ = .32, participants in the
misinformation condition were significantly more likely to
endorse the misinformation than participants in the control
condition.

We next exploredwhether the misinformation effect shown
in Session 1 persisted into Session 2 by conducting separate
chi-square tests for each debriefing condition. For the jacket
question (see Fig. 2), there was a statistically significant mis-
information effect in Session 2 in the no debriefing condition,
χ2(1, N =144) = 5.23, p = .022, φ = .19, in the typical
debriefing condition, χ2(1, N = 146) = 4.12, p = .042, φ =
.17, and in the enhanced debriefing condition, χ2(1, N = 148)
= 4.20, p = .040, φ = .17.

However, a different pattern emerged for the item stolen
question (see Fig. 3). We found a statistically significant mis-
information effect for those in the no debriefing condition,
χ2(1, N = 144) = 20.74, p < .001, φ = .38, and those in the
typical debriefing condition, χ2 (1,N = 146) = 13.70, p < .001,
φ = .31. No statistically significant misinformation effect oc-
curred for those in the enhanced debriefing condition, χ2 (1, N
= 148) = 0.28, p = .597, φ = .04. Thus, the enhanced
debriefing was effective in mitigating the misinformation

effect over time only for the item that was specifically named
in the debriefing.

These analyses demonstrate an overall misinformation ef-
fect across all participants but do not show the pattern of how
participants changed their responses over time. Table 2 dis-
plays how participants in the misinformation condition
responded across the two sessions. So, for instance, 77% of
participants in the misinformation/no debriefing condition that
endorsed the jacket misinformation at Session 1 continued to
do so at Session 2. Consistent with earlier analyses, partic-
ipants remained largely consistent in their responses over
time. If a participant did not endorse the misinformation at
Session 1, they largely did not at Session 2. Similarly, if a
participant did endorse the misinformation at Session 1,
they typically also did in Session 2. This pattern noticeably
diverges only for participants in the misinformation/
enhanced debriefing condition for the item stolen question.
Only 18% of these participants who endorsed the misinfor-
mation at Session 1 went on to endorse it at Session 2. For
all other groups, 65% or more of the participants that en-
dorsed the misinformation at Session 1 also did so at
Session 2.

Confidence

To explore how confidence changed over time in the misin-
formation and debriefing conditions, we conducted a three-
way repeated measures ANOVA. For the jacket question, on-
ly the time by misinformation condition interaction was sta-
tistically significant, F (1, 432) = 4.04, p = .045, ηp

2 = .01.
Simple main effects revealed that there were no significant
differences between confidence at Session 1 and Session 2
for the control condition, t (226) = 1.18, p = .240, d = 0.08,
95% CI [-0.05, 0.21]. Participants in the misinformation con-
dition did show significant confidence change over time, t
(210) = 3.95, p < .001, d = 0.27, 95% CI [0.13, 0.41].
Participants’ confidence at Session 1 (M = 3.31, SD = 1.27)
was significantly higher than their confidence at Session 2 (M
= 2.96, SD = 1.28). This replicates the results of Study 1.

We then conducted a parallel three-way ANOVA for the
item stolen question. Only the two-way interaction between
time and debriefing condition emerged as statistically signifi-
cant, F (2, 432) = 12.01, p < .001, ηp

2 = .05. Simple main
effects revealed this interaction was driven by participants in
the enhanced debriefing condition. Participants in the en-
hanced debriefing condition reported significantly higher con-
fidence at Session 2 (M = 3.77, SD = 1.26) than at Session 1
(M = 3.28, SD = 1.43), t (147) = 4.10, p < .001, d = 0.34, 95%
CI [0.17, 0.50].

To further explore the effects of debriefing on confidence,
we measured confidence change in the enhanced debriefing
condition based on participants’ responses to the memory test
(see Table S2). Participants fell into one of four groups:
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mis in f o rma t i on r e spon se a t bo th t ime po in t s ,
nonmisinformation response at both time points, misinforma-
tion response at Session 1 and nonmisinformation response at
Session 2, or nonmisinformation response at Session 1 and
misinformation response at Session 2. Two notable findings
emerged in the enhanced debriefing condition. For partici-
pants who received the enhanced debriefing and did not en-
dorse the misinformation at either time point, their confidence
increased significantly from 3.37 (SD = 1.43) at Session 1 to
3.81 (SD = 1.28) at Session 2, t (109) = 3.61, p < .001, d =
0.34, 95% CI [0.15, 0.54]. Participants who initially endorsed
the misinformation at Session 1 but then did not at Session 2
showed significant confidence increase over time, t (21) =
2.37, p = .027, d = 0.51, 95% CI [0.06, 0.95]. This indicates

that not only did the enhanced debriefing for the item stolen
question eliminate the effect of the misinformation, but it also
had other positive effects. Specifically, it enhanced the mem-
ory quality of participants who never endorsed the misinfor-
mation at all.

Further effects of debriefing

Unlike in Study 1, participants in Study 2 read the debriefing
script on their own. After debriefing, participants answered
three questions measuring the extent to which they attended
to the debriefing script. We created a composite variable of
these questions (α = .84) to test whether those who read a
longer debriefing (i.e., typical debriefing and enhanced

Fig. 2 Misinformation effect for jacket question in Study 2

Fig. 3 Misinformation effect for item stolen question in Study 2
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debriefing conditions) paid less attention to the debriefing
information than those who were in the shorter, no debriefing
condition. Results of a one-way ANOVA revealed no statis-
tically significant differences in amount of attention given to
the debriefing between the debriefing conditions, F(2, 436) =
0.40, p = .672, ηp

2 = .002.
To investigate the additional consequences of debriefing,

we again created a composite variable based on the five study
experience questions (α = .77). Replicating the results of
Study 1, participants in the typical debriefing condition rated
their experience in the study more positively than those in the
no debriefing condition (see Table 3).Moreover, the enhanced
debriefing resulted in a more positive participant experience
than the typical debriefing. This was again primarily driven by
the fact that participants in the enhanced debriefing condition
reported learning more from the study than participants in
either the no debriefing or typical debriefing conditions.
Participants in the enhanced debriefing condition also felt
the study made a greater scientific contribution than

participants in the no debriefing or typical debriefing condi-
tions. This provides initial evidence that not only was the
enhanced debriefing successful in eliminating the misinforma-
tion effect over time, but it also resulted in more benefits to
participants.

In Study 2, we also explored participants’ perceptions of
the debriefing and the educational benefit they received from
participating in this study. To assess debriefing experience,
we combined the two debriefing experience questions into a
composite variable (α = .90). Overall, we found that partic-
ipants in the two debriefing conditions reported a more pos-
itive perception of the debriefing (see Table 4). However,
we found no significant improvement in the enhanced
debriefing compared with the typical debriefing on this com-
posite measure.

We further tested the potential positive consequences of
debriefing by asking participants about the educational bene-
fits of participating in the study. As these questions each asked
about independent topics, we analyzed the questions

Table 2 Rate of misinformation endorsement at Session 2 by debriefing condition and Session 1 response, Study 2

No debriefing Typical debriefing Enhanced debriefing
% % %

Jacket question

Endorsed misinformation at Session 1 77 78 74

Did not endorse misinformation at Session 1 24 24 20

Item stolen question

Endorsed misinformation at Session 1 76 65 18

Did not endorse misinformation at Session 1 19 14 10

Note. Numbers indicate the percentage of participants who endorsed the misinformation at Session 2. The table displays only participants assigned to the
misinformation condition.

Table 3 Study experience questions postdebriefing, Study 2

No debriefingM (SD) Typical
debriefing
M (SD)

Enhanced
debriefing
M (SD)

F DF p ηp
2

I feel this study contributed to the overall
scientific knowledge about memory.

4.0 (0.9) 4.2 (0.8) 4.4 (0.6) 12.68 2, 436 <.001a,c .06

I found this study to be enjoyable. 3.9 (1.0) 4.1 (0.9) 4.2 (0.8) 5.98 2, 436 .003a,b .03

I learned a lot from participating in this study. 3.0 (1.1) 3.5 (0.9) 4.0 (0.9) 41.81 2, 436 <.001a,b,c .16

I found this study to be boring.1 3.7 (1.0) 3.9 (1.0) 4.1 (0.9) 5.00 2, 436 .007a .02

I would not suggest a friend sign up
for this study.1

4.1 (0.9) 4.2 (0.9) 4.3 (0.9) 1.50 2, 436 .224 .01

Study experience composite 3.7 (0.7) 4.0 (0.7) 4.2 (0.6) 19.47 2, 436 <.001a,b,c .08

Note. The table displays the results of one-way ANOVAs comparing responses of the posttest questions between the no debriefing (N = 144),
typical debriefing (N = 147), and enhanced debriefing (N = 148) conditions. The scale ranged from 1 to 5, with higher numbers indicating greater
agreement.
1 Item was reverse coded.
a Bonferroni post hoc comparison between no debriefing and enhanced debriefing was statistically significant at p < .05. b Bonferroni post hoc
comparison between no debriefing and typical debriefing was statistically significant at p < .05. c Bonferroni post hoc comparison between typical
debriefing and enhanced debriefing was statistically significant at p < .05.
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individually and did not combine them into a composite var-
iable. Overall, participants reported gaining more educational
benefit in the typical and enhanced debriefing conditions com-
pared to the no debriefing condition (see Table S3 in the
Supporting Information). However, there were no statistically
significant differences between the typical and enhanced
debriefing on perceived educational benefit.

As in Study 1, participants answered several questions dur-
ing Session 2 about their beliefs about memory. Consistent
with the results of Study 1, a one-way MANOVA showed
no statistically significant differences between debriefing con-
ditions on these questions, F(14, 860) = 0.89, p = .567, ηp

2 =
.01 (see Table S4 in the Supporting Information).

In addition to the self-report measures in Session 1, we also
included a novel behavioral measure assessing overall interest
in the study. In the no debriefing condition, 17% of partici-
pants entered their email address to receive more information
about the study’s results. This compared with 18% in the
typical debriefing condition and 20% in the enhanced
debriefing condition. This difference was not statistically sig-
nificant, χ2(2, N = 439) = 0.42, p = .809, φ = .03.

General discussion

We conducted two studies exploring whether debriefing min-
imizes the misinformation effect over time and results in other
positive benefits to participants. Results of Study 1 suggest
that a misinformation effect can persist after debriefing. Five
days after debriefing, the majority of participants who en-
dorsed the misinformation at Session 1 continued to do so
postdebriefing. This is consistent with past research on the
continued influence effect and nonbelieved memories
(Miketta & Friese, 2019; Otgaar et al., 2014). However, our
results also demonstrated that, despite the continued influence
of misinformation, there were notable positive benefits to par-
ticipating in a misinformation study and being debriefed.
Participants in the misinformation condition reported,

postdebriefing, that they learned more from their participation
in the study compared with the control condition. Thus, al-
though the kind of debriefing used here may not be fully
effective for one purpose (i.e., eliminating the effect of the
manipulation over time), it is successful in achieving another
central purpose of debriefing—providing educational benefit
to participants (McShane et al., 2015). This may be especially
important in studies using college students as participants, a
population often used in experimental research (Arnett, 2008).
Future research is needed to explore the effects of debriefing
with other kinds of manipulations as well as the effect of
debriefing in other, commonly used, experimental samples
(e.g., Amazon Mechanical Turk).

Given the findings of Study 1, we developed a new
debriefing script that aimed to maintain or improve the
educational benefit of debriefing, but also reduce the mis-
information effect over time. Our new, enhanced
debriefing was successful in meeting these goals, specifi-
cally for the misinformation item that was explicitly
named and described in the enhanced debriefing (i.e.,
the item stolen question). For this question, the enhanced
debriefing eliminated the effects of the misinformation at
Session 2. Moreover, participant confidence ratings indi-
cate that specifically naming the item not only reduced the
misinformation effect but also strengthened the memory
of participants that never endorsed the misinformation.
However, for the item that was not specifically named in
the enhanced debriefing, a significant misinformation ef-
fect persisted over time.

These results are consistent with the SCOboria social-
cognitive dissonance model (Scoboria & Henkel, 2020). The
enhanced debriefing was designed to be more persuasive and
of higher quality than the standard debriefing. These changes
made it more likely that the quality of the feedback would
outweigh the quality of the participants’ memory in the intra-
personal dissonance section of the model. This model may
also help explain why the enhanced debriefing was specifical-
ly helpful for the misinformation item that was named in the

Table 4 Debriefing experience questions postdebriefing, Study 2

No debriefing M (SD) Typical debriefing
M (SD)

Enhanced
debriefing M (SD)

F DF p ηp
2

The information I read at the end of the study
did a good job explaining to me what actually
occurred in the experiment.

2.6 (1.3) 4.4 (0.6) 4.4 (0.8) 194.37 2, 436 <.001a,b .47

I feel like I understand what the researchers were
trying to find out in this study.

2.9 (1.1) 4.4 (0.6) 4.5 (0.7) 155.47 2, 436 <.001a,b .42

Debriefing experience composite 2.8 (1.1) 4.4 (0.6) 4.4 (0.7) 206.65 2, 436 <.001a,b .49

Note. The table displays the results of one-way ANOVAs comparing responses to the posttest questions between the no debriefing (N = 144), typical
debriefing (N = 147), and enhanced debriefing (N = 148) conditions. The scale ranged from 1 to 5 with higher numbers indicating greater agreement.
a Bonferroni post hoc comparison between no debriefing and enhanced debriefing was statistically significant at p < .05. b Bonferroni post hoc
comparison between no debriefing and typical debriefing was statistically significant at p < .05.
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debriefing. Naming the misinformation may have both given
the debriefing information more credibility and also may have
weakened participants’ belief in their original memory. These
factors make it more likely participants would relinquish their
initial memory.

Past research has shown that naming a specific misinfor-
mation item does not always result in reduced reliance on the
misinformation (Blank & Launay, 2014; Clark et al., 2012).
However, in the present study, the misinformation item was
not just named and described, the naming took place in the
context of the enhanced debriefing. We did not test whether
naming a specific misinformation item in the typical
debriefing would result in the effects show here in the en-
hanced debriefing. Future research is needed to tease apart
the independent effects of naming the misinformation and
the other aspects of the enhanced debriefing.

The enhanced debriefing also conveyed other positive ben-
efits to participants beyond the standard debriefing.
Participants in the enhanced debriefing condition reported
learning more from their participation in the study compared
with the typical debriefing condition. Notably, both kinds of
debriefing outperformed the no debriefing condition. That is,
we found no empirical evidence that participating in a misin-
formation study was harmful to participants. Participating in a
misinformation experiment did not negatively impact partici-
pants’ views about how memory works or the educational
value they receive from participating in research. On all con-
structs we measured, the typical and enhanced debriefing
showed either no added benefit or a positive benefit to
participants.

Limitations

Many of the benefits of the enhanced debriefing occurred only
for the misinformation item that was specifically named and
described in the debriefing. The choice of which item to name
in the debriefing was made at random because this was de-
signed as a purely exploratory question. Future research is
needed to explore whether some kinds of misinformation
(e.g., details that are more central or peripheral) are more
amenable to enhanced debriefing than others.

Although the enhanced debriefing improved some aspects
of the participant experience, debriefing did not affect partic-
ipants’ responses to the memory belief questions in either
study. The present finding may have been due to the place-
ment of the memory belief questions in the study.We chose to
ask these questions at Session 2 to test whether there were
both short-term and long-term benefits of debriefing.
Because of this, it is unclear whether debriefing condition
would have affected participants’ beliefs about memories if
they had been assessed after debriefing during Session 1.

The current study implanted false memories using the
misinformation paradigm. The event used in the study
was not highly emotional nor personally consequential.
This is common, although obviously not required, of false
memory research using the misinformation paradigm.
Other false memory paradigms implant rich false memories
of autobiographical events that can be more emotional and
personally consequential (Porter et al., 1999; Shaw &
Porter, 2015). The potential negative consequences of con-
tinuing false memories after research participation are like-
ly to differ based on the emotionality and consequentiality
of the implanted false memory. The findings of the current
research most directly address debriefing in misinformation
studies and the retraction of misinformation from previous-
ly witnessed or experienced events. Future research is need-
ed to explore the effect of debriefing on implanted memory
of entirely false events (see Oeberst et al., 2021).

Implications

Although future research and replication are necessary, our
results demonstrate the positive benefits to participants for
increased consideration of debriefing when designing de-
ception experiments. As shown here, small changes to the
standard debriefing script not only reduced the continued
influence of the manipulation over time but also conveyed
additional positive benefits to participants. These positive
benefits of debriefing were found both during in-person and
online settings. Importantly, the increased length of the en-
hanced debriefing did not reduce attention to the debriefing
information.

Our results may not be specific to misinformation manip-
ulations but rather may generalize to a variety of nonmemory
deception studies, although this is a proposition that would
inherently require additional research to test. Past research
has shown the continued effect of retracted information in
domains including health care, politics, and the criminal jus-
tice system (Walter & Tukachinsky, 2020). In the context of
lab studies, debriefing has been found to be ineffective for
experiments including ego-threatening manipulations, stress-
inducing manipulations, and social stressors (Holmes, 1973;
Miketta & Friese, 2019; Walster et al., 1967).

Debriefing is often primarily discussed as an ethical re-
quirement in studies using deception. There has been much
debate about when and whether deception should be permitted
and ethical review boards often heavily scrutinize potential
harms of deception research (Kimmel, 2011). However, this
debate often solely focuses on harms and does not consider
benefits (Uz & Kemmelmeier, 2017). While there are extreme
instances of harmful deception (e.g., Tuskegee syphilis study),
most deceptive procedures used by psychologists are
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innocuous (e.g., telling participants they are in a study about
learning when the study is actually about personality;
Kimmel, 2011).

In the current studies, we show initial evidence that small
changes to a debriefing script may help eliminate the contin-
ued influence of misinformation over time. Moreover, we
demonstrate important, beneficial effects of participating in
deception research. Participants reported learning more from
the enhanced debriefing, a benefit particularly important for
college student participants who are ostensibly participating in
research for an educational purpose. We focused only on a
few types of potential benefits; however, there are other po-
tential positive effects. For instance, participants may become
more understanding of memory errors in daily life or it may
affect their susceptibility to misinformation and its correction
in the future. These propositions obviously require further
testing, but they highlight the potential for debriefing to serve
as more than just an ethical tool.
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