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Abstract
The two experiments presented in this study investigate the impact of memory training on the misinformation effect. This effect is
particularly important in the forensic context as exposing a witness to misinformation may adversely affect the content of their
testimony. During the training, the participants were acquainted with seven (Experiment 1) or six (Experiment 2) types of
memory errors. It was expected that knowledge of the unreliability of human memory would reduce the misinformation effect
and therefore improve the quality of testimony. These hypotheses were confirmed in both experiments. The efficacy of both the
complete and reduced training courses was not statistically different. Additionally, in Experiment 1 the effectiveness of warning
against misinformation was replicated: respondents warned about misinformation were more resistant to it than those not warned.
The tainted truth effect was also present: people warned against non-existent misinformation had lower correctness in the
memory test than non-warned ones. Finally, immediate recall of the content of the original information had no impact on the
misinformation effect.
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Introduction

In court proceedings, eyewitness testimonies often constitute
essential evidence that makes it possible to establish the cir-
cumstances of an event. Reconstruction of the facts therefore
requires witnesses to provide reliable and dependable infor-
mation. However, forensic practice shows that witnesses who
are acting in the best faith and are convinced of the truth of
their testimony make blatant mistakes and misdescribe the
events they witnessed (Wells & Olson, 2003; Wells &
Turtle, 1987). As a result, this may lead to the conviction of
innocent persons or the acquittal of guilty ones.

In research into the source of such errors, much attention
has been paid to a particular type of susceptibility to sugges-
tion, namely the misinformation effect, which is defined as the
inclusion in witnesses’ testimonies of information that is in-
consistent with the course of the event and that comes from
sources other than the event (seminal research: Loftus, Miller,

& Burns, 1978). Systematic research related to this subject has
been conducted since themid-1970s (e.g. Bekerian&Bowers,
1983; Loftus, 2005; Loftus et al., 1978; McCloskey &
Zaragoza, 1985; Pezdek, 1977), although earlier reports can
be found (Wiśniacka, 1933).

A typical experiment concerning the misinformation effect
test usually proceeds according to the following sequence
(Loftus et al., 1978): first, participants are presented with some
original material, e. g. a short movie or a series of slides. After
a break, participants are exposed to postevent material that
includes misinformation; for example, a description of the
original material which in the experimental group contains
some details that are incongruent with the content of the orig-
inal material. Then, after a break (or sometimes immediately),
participants are tested with a memory test of the original ma-
terial. A typical result that indicates the misinformation effect
is a statistically significantly higher number of responses con-
sistent with the misinformation in the experimental group
when compared to the control group.

A common technique for mitigating the effect of misinfor-
mation is to warn participants about it (Blank& Launay, 2014;
Chambers & Zaragoza, 2001; Echterhoff, Hirst, & Hussy,
2005; Greene, Flynn, & Loftus, 1982; Oeberst & Blank,
2012; Szpitalak, 2015; Wright, 1993). Even though this meth-
od is easy to apply, a so-called tainted truth effect may
arise (Echterhoff, Groll, & Hirst, 2007; Szpitalak, 2015;
Szpitalak & Polczyk, 2010, 2011, 2013) when not misin-
formed people are warned against misinformation; this
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consists in a decrease in the quality of the testimony, most
probably relating to an ‘overcorrection’ for non-existent mis-
information. In real-life situations the interrogator does not
usually know whether a particular witness was exposed to
misinformation. If a witness did learn some misinformation,
a warning would most likely reduce their susceptibility to it;
however, if no misinformation reached the witness, a warning
may cause them to be uncertain as to what they read in the
press or heard from other witnesses and what they actually
saw. In the latter case, even if a witness did see something
real, they may restrain from reporting it due to overcorrection.
Thus, a warning given to a witness can have both positive and
negative consequences.

The present study was planned to verify the efficacy of
warning against misinformation. In addition, another method
was applied, namely training concerning the functioning of
humanmemory, includingmemory errors. It was assumed that
this should reduce the effect of misinformation without
compromising the quality of the final testimony when people
who are not misinformed are trained, i.e. without causing the
tainted truth effect.

The idea that various kinds of training can improve mem-
ory is not new. Many methods of improving memory have
been researched, ranging from simple ones such as closing
the eyes (Vredeveldt & Penrod, 2013) to computerized pro-
grams which claim to be effective in improving various kinds
of memory (e.g. Hyer et al., 2016; Swanger, 2015; Zelinski
et al., 2011; but see Apter, 2012), or even online sources of
memory improvement (Morrell et al., 2006). In general, the
usefulness of various procedures has been demonstrated, e.g.
active experiencing training (Banducci et al., 2017), mindful-
ness training (Mrazek, Franklin, Phillips, Baird, & Schooler,
2013), retrieval practice (Rogalski, Altmann, & Rosenbek,
2014) and strategic training using mental images (Carretti,
Borella, & De Beni, 2007). Even physical exercise seems to
improve memory (Zuniga, Mueller, Santana, & Kelemen,
2018).

Some kinds of training seemed to reduce false experimen-
tally manipulated memories. For example, in research by
Calvillo, Flores and Gonzales (2018), inducing mindfulness
seemed to reduce the tendency to falsely recognize critical
lures in the Deese-Roediger-McDermott paradigm (Roediger
& McDermott, 1995), which consists in having participants
memorize a list of words that are semantically strongly related
to a critical lure that is not presented.

In the specific context of eyewitness testimony, train-
ing was also reported to be effective. Paterson et al.
(2017) showed that training witnesses to concentrate on
stable (“internal”) features of the face (like the nose, eyes
or mouth) improved the accuracy of identification, al-
though only when external features (like hairstyle)
changed between the presentation and the identification.
In a sample of children, source-monitoring training helped

7- and 8-year-old children (but not younger ones) to avoid
giving false reports after hearing their parents describe
non-experienced events (Poole & Lindsay, 2002). This
finding is consistent with general findings confirming that
metamemory knowledge is positively linked to memory
performance in children (Geurten, Catale, & Meulemans,
2015). Also, in a sample of adults, Lane, Roussel, Villa
and Morita (2007) were able to show that teaching partic-
ipants to recognize differences in the phenomenal experi-
ence that accompanies veridical and false memories and
providing feedback concerning the correctness of answers
helps them to make source-monitoring decisions.

We were only able to locate two studies concerning the
possibility that providing information about memory func-
tioning may help resist misinformation in the classical three-
stage paradigm (not in the source-monitoring context). One of
them investigated the influence of inoculation on susceptibil-
ity to misinformation in a standard three-stage procedure
(Winkelspecht & Mowrer, 1999) in which the authors used a
technique that combined warning and “vaccination” against
misinformation. The research consisted of presenting the orig-
inal material to the examined people in the form of a fragment
of a film about dangerous road traffic situations. In the next
stage, some of the participants were subjected to the inocula-
tion procedure, and then some of the respondents were
misinformed. At the end of the procedure, all participants
completed a memory test on the original material. The inocu-
lation was a five-minute lecture on the unreliability of human
memory and was given in the form of text and/or video. The
lecture taught that accuracy in the final “testimony” was more
important than the satisfaction of the experimenter. It also
stressed the consequences of providing false information, such
as the conviction of an innocent person. Moreover, the lecture
warned that the participants might have received false infor-
mation during the procedure. In the experiment described
above, inoculation – contrary to the authors’ expectations –
increased the susceptibility to misinformation, but it did not
affect the result of the memory test of participants who had not
been misinformed.

Another study of this kind was presented by Saywitz and
Moan-Hardie (1994) with the participation of seven-year-olds.
The whole test procedure was spread over two days. On the
first day, the children underwent training focused on issues
similar to those raised in the lecture presented during the in-
oculation in the study by Winkelspecht and Mowrer (1999).
Furthermore, during the training the children practiced
resisting suggestions. The training started with the presenta-
tion of a sound recording in which a child succumbing to
suggestions was the main character. Afterwards, the reasons
that the child in the recording yielded to suggestions were
discussed with the participants and the consequences of incor-
rect answers were pointed out. The children were taught that
the satisfaction of the experimenter or any other adult is less
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important than telling the truth. The benefits of truthfulness
were also emphasized. In the next step the children were
taught a question-answering strategy which put emphasis on
answering only after reflecting on the question and comparing
the information expected by the questioner with their own
memory. At this stage, children also learned to answer “I don’t
know” when they had forgotten something they were asked
about. In addition, they were shown how to resist the sugges-
tions included in the questions. After teaching the children the
strategy of responding to questions, a film was presented to
them, after which they practiced the learnt strategies. On the
next day, the children were reminded of the recommendations
from the previous day and the main experimental procedure
was carried out. The results confirmed that children subjected
to training (compared to those who were not) were more re-
sistant to misinformation.

One problem with the studies by Winkelspecht and
Mowrer (1999) and Saywitz and Moan-Hardie (1999) is the
fact that the training was applied before the children were
exposed to misinformation. As opposed to a retrospective
warning, this represents a kind of “prospective warning”
(Echterhoff et al., 2005; Schul, Liu, Xu, Flamand, &
Vasudevan, 2007) that is given before the misinformation is
given. This reduces the ecological validity of the results as in
real-life situations any means of reducing the effects of mis-
information are usually only possible after a witness has been
exposed to various sources of misinformation.

Compared to the research presented above, the present
study relates to experiments in which some kind of
metamemory was the content of the training. It consists of a
three-stage misinformation procedure which refers directly to
the content of the memory report, not to the ability to discrim-
inate between sources of information, as in the study by Lane
et al. (2007). This is important because a person may be able
to recognize sources of information and be aware of the dis-
crepancies between the original and postevent misinformation
and still give answers consistent with the latter (Blank, 1998;
Polczyk, 2007, 2017). Also, in the present research the train-
ing consisted solely of providing participants with information
about memory, or – more precisely – about possible
weaknesses and malfunctions of memory. Hultsch, Hertzog,
Dixon and Davidson (1988) identified four broad aspects of
metamemory: (1) knowledge about memory processes, (2)
memory monitoring, (3) sense of memory efficacy, and (4)
memory-related affect. The training applied in the present
study refers directly to the first aspect listed above, although
it is possible that it also affected the remaining three. Unlike
the studies of Winkelspecht and Mowrer (1999) and Saywitz
and Moan-Hardie (1999), the intervention occurred after the
misinformation was exposed. Also, in contrast to the study of
Saywitz and Moan-Hardie (1999), no practicing of giving
correct answers of any sort was applied; in the present study,
the training consisted solely in providing information.

In the present study it was assumed that the better the
metacognitive abilities of an individual and their knowledge
about the deficits of memory, the less their susceptibility to
misinformation (Roebers, 2002). Making an individual aware
that memory is unreliable and that it is easy to succumb to
illusions related to its functioning should activate their
metacognitive ability to monitor the source of information
(see Koriat & Goldsmith, 1996).

Apart from increasing their metacognitive abilities,
making someone aware of weaknesses of memory may
increase their attention. After training, participants may
start to inspect the content of their memories more close-
ly; this may increase the chance of detecting discrepancies
between the original and postevent materials. Although
detecting discrepancies by no means prevents the misin-
formation effect from happening (Blank, 1998; Polczyk,
2007, 2017), it nevertheless reduces it (Tousignant, Hall,
& Loftus, 1986). It is even possible that some motivation-
al processes take place as some people may feel chal-
lenged in a way when they learn that memory is generally
weak, therefore they may want to show that their own
memory is good.

The purpose of the training used in the research presented
in this article was to make participants familiar with the seven
types of memory errors that were classified and described by
Schacter (1999): (1) the sin of impermanence – forgetting past
events over time under the influence of new experiences; (2)
the sin of distraction – forgetting everyday matters due to their
erroneous coding or omission in an attempt to extract; (3) the
sin of blocking – blocking information known to the subject as
a result of other information that occupies attention and blocks
the discovery of information needed at a given moment; (4)
the sin of erroneous attribution – combining individual ele-
ments of an experience into one whole due to the erroneous
linking of an event to a time or place; (5) the sin of suscepti-
bility to suggestion – a key error in the presented study which
consists in including misleading information from other
sources, e.g. from another person or from an individual’s
own memories (this is caused by the tendency of memory to
change information under the influence of a large amount of
information or suggestive questions); (6) the sin of bias –
distorting thememory of past events so that they are consistent
with the current views and needs of the subject (the reason for
these distortions is the filtering of past events by present
knowledge); (7) the sin of persistence – the continuous return
of a given recollection due to the high clarity of a given mem-
ory trace.

In addition, in the present study a procedure was used
in which participants reported the content of the original
material before the postevent information was adminis-
tered (initial testing). This procedure is more “ecological-
ly valid” than the classic one as in reality witnesses often
give their testimony shortly after a given event, before
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any misinformation can possibly reach them (Chan,
Thomas, & Bulevich, 2009; Thomas, Bulevich, & Chan,
2010). Immediate testing was expected to improve the
recollection of the original material as a result of directly
testing the memory of this material (Tulving, 1967).
Interestingly, immediate recollection may also result in
an increase in susceptibility to misinformation; this effect
is called retrieval-enhanced suggestibility (Thomas et al.,
2010), but this result was not systematically replicated
(e.g. Chan & LaPaglia, 2011; Huff et al., 2013; Pansky
& Tenenboim, 2011). Also, Szpitalak (2015) demonstrat-
ed the opposite effect, i.e. a decrease in the size of the
misinformation effect in people who had undergone the
initial testing procedure compared to those had not.

To summarize, training can be a method of reducing the
misinformation effect that – unlike warning against misinfor-
mation – should not have negative effects if the witness has
not been misinformed. In the present study, its effectiveness
was compared to warning against misinformation and was
studied in the context of initial testing.

Experiment 1

The aim of Experiment 1 was to investigate the effect of
recalling the original material (initial testing), warning against
misinformation, and training about the unreliability of human
memory on the misinformation effect. On the basis of the
reasoning presented in the Introduction, the following hypoth-
eses were formulated:

1. The misinformation effect will be replicated (the correct-
ness of the answers in the memory test will be lower in the
case of misinformed people than for those who were not
misinformed).

2. Recalling the original material shortly after its exposure
will reduce the misinformation effect (correctness in the
memory test will be higher in the case of people who
recalled the original material content just after its exposure
than for those who did not do so).

3. Training on the unreliability of memory will reduce the
misinformation effect (correctness in the memory test will
be higher in people undergoing training than in those who
did not).

4. The warning will reduce the effect of misinformation
(people warned of misinformation before the memory test
will have a higher level of correctness than those not
warned).

5. The tainted truth effect will be present (people warned
against non-existent misinformation will have lower cor-
rectness in the memory test than non-misinformed and not
warned people).

Method

Participants The research involved 556 people (359 women
and 197 men), all of whom were students of high schools and
universities in Kraków, Poland. Their mean age was 17.64
(SD = 2.07; range 15–31). The procedure was identical for
the two types of students. Participation in the study was vol-
untary and informed oral consent was obtained. The partici-
pants did not receive any financial gratification.

Materials A three-minute film recording was used as the orig-
inal material. In the film, a boy steals a camera from a man,
which prompts a chase between the two. It ends with the boy
running out into the street and getting hit by a car.

The immediate testing consisted in written free recollection
of the original material; in the control condition without initial
testing, a filler task was applied. The postevent material
consisted of a description of the film that contained seven
misleading details in the group of misinformed people, or
repetition of elements consistent with the content of the film
for the control group. The training about memory functioning
explained the memory errors listed by Schacter (1999): tran-
sience, absent-mindedness, blocking, misattribution, suggest-
ibility, bias, and persistence. In the control group the training
concerned soft skills related to social attitudes. The final mem-
ory test contained 20 two-alternative forced-choice questions.
Seven of them were critical: the participants had to choose
between an answer consistent with the original or with the
postevent information. In the warning condition, the memory
test was preceded by a warning about possible discrepancies
between the original and postevent materials. In the control
condition no warning was given. The study also used some
other materials to fill the time between manipulations.

Procedure The research was carried out during classes in high
schools and universities. The experimenter introduced herself
as a student of Jagiellonian University who was conducting
scientific research related to the amendment of the Penal Code
and the Code of Criminal Procedure. Participants were in-
formed that the research was anonymous and participation in
it was voluntary. Afterwards, the film (original material; OM)
was presented to participants. In one group the participants
performed free recollection of the film’s content, and in the
reference group a memory-activating procedure that was un-
related to the OM was applied. Approximately 17 min after
the presentation of the original material, the participants were
given the postevent material to read; this contained misleading
information in the misinformed group and repetition of the
information present in the film in the control group.
Immediately after reading the postevent material, the partici-
pants took part in the training on memory errors (or on soft
skills in the reference group). The final memory test for the
OM was then applied; in the warned group this was preceded
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by a written warning (emphasized with bold and underlined
text) against mistakes in the postevent material. No warning
was presented in the reference group. In sum, the research
design included four between-subjects factors, each one with
two levels: initial testing (present vs. absent) × (misinforma-
tion (present vs. absent) × memory training (present vs. ab-
sent) × warning (present vs. absent). The data were analyzed
by means of a 2 × 2 × 2 × 2 ANOVA. All hypotheses were
formulated a priori, therefore – according to existing recom-
mendations – a series of planned comparisons was applied as
the main method (Keppel & Wickens, 2004; Rosenthal &
Rosnow, 1985). The sample size (N = 556) ensured about 30
participants in each cell, thus ensuring reasonable power for
the planned comparisons.

Results and Discussion

Firstly, it was determined whether the two groups of stu-
dents (high school and university) differed in the memory
test. They did not (F(1, 552) = 80.47, p = .154, η2 < .01);
the interaction of the group with the misinformation factor
was also not significant (F(1, 552) < .01, p = .986, η2

< .01).
The mean number of correct answers across experi-

mental conditions is presented in Table 1. The first hy-
pothesis, which concerns higher correctness in the case of
non-mis informed par t ic ipants in compar ison to
misinformed ones, was confirmed (F(1, 540) = 94.38,
p < .001, η2 = .15). The average correctness of answers
in the group of non-misinformed participants was 4.97
(SD = 1.00); in the misinformed group it was 3.90 (SD =
1.49). This is yet another replication of the misinforma-
tion effect.

According to the second hypothesis, it was expected that
the testing effect would be replicated, i.e. higher correctness in
the memory test in misinformed people subjected to the direct
testing procedure compared to misinformed people not sub-
jected to this procedure. This expectation was not confirmed
(F(1, 540) = 1.51, p = .220, η2 < .01), therefore the second hy-
pothesis was not confirmed.

The hypothesis that training would reduce the misinforma-
tion effect was confirmed (F(1, 540) = 9.77 p = .002,
η2 = .02). The average correctness of answers in the group of
untrained, misinformed people was 3.20 (SD = 1.73), while in
the group of misinformed people who had undergone training
it was 4.09 (SD = 1.55). Moreover, it was not found that the
training reduced the correctness in the group of non-
misinformed participants (F(1, 540) = 0.578, p = .448; η2

< .01). In the non-trained group (without free recollection,
without training and without warning) the average accuracy
of answers was 5.40 (SD = 0.85) and in the trained group (also
without free recollection and without warning) it was 5.00
(SD = 0.98).

It seems then that knowledge about the deficits in the func-
tioning of one’s own memory effectively reduced the effects
of misinformation. This confirms the assumption that aware-
ness about the unreliability of memory can lead to activation
of the metacognitive ability to better monitor the source of
information and to better control responses. This can also
reduce the decision-making criteria when a person is uncertain
whether what they remember is from the original source. It is
worth stressing here once again the high ecological accuracy
of this method: regardless of the misinformation received by a
witness after an event, training them before the interrogation
should improve the quality of the report. Importantly, the
training of a witness who has not been exposed to misinfor-
mation does not seem to impair the quality of their report, as
may be the case with a warning.

The fourth hypothesis concerned the influence of the warn-
ing on the correctness of memory test execution in the
misinformed group; this was confirmed (F(1, 540) = 14.91,
p < .001, η2 = .03). The average correctness in the group of
misinformed, warned participants was 4.19 (SD = 1.21), while

Table 1 Mean numbers of correct answers (standard deviations) across
experimental conditions in Experiment 1

Training Warning Initial testing Not misled Misled Total

Absent Absent Absent 5.24 (0.85) 3.20 (1.73) 4.09 (1.74)

Present 5.41 (0.67) 3.58 (1.45) 4.59 (1.41)

Total 5.31 (0.77) 3.33 (1.64) 4.29 (1.63)

Present Absent 4.60 (1.10) 4.19 (1.21) 4.35 (1.18)

Present 4.79 (1.13) 3.87 (1.78) 4.31 (1.56)

Total 4.69 (1.11) 4.06 (1.45) 4.33 (1.35)

Total Absent 4.96 (1.01) 3.69 (1.57) 4.21 (1.50)

Present 5.12 (0.96) 3.73 (1.62) 4.45 (1.49)

Total 5.03 (0.99) 3.70 (1.59) 4.31 (1.50)

Present Absent Absent 5.00 (0.98) 4.09 (1.55) 4.52 (1.38)

Present 5.24 (0.99) 4.31 (1.28) 4.72 (1.24)

Total 5.12 (0.98) 4.21 (1.41) 4.62 (1.31)

Present Absent 4.85 (0.95) 4.12 (1.07) 4.51 (1.06)

Present 4.60 (1.05) 3.97 (1.53) 4.32 (1.31)

Total 4.72 (1.00) 4.04 (1.31) 4.42 (1.20)

Total Absent 4.91 (0.96) 4.11 (1.31) 4.51 (1.21)

Present 4.86 (1.07) 4.14 (1.41) 4.51 (1.29)

Total 4.89 (1.01) 4.13 (1.36) 4.51 (1.25)

Total Absent Absent 5.14 (0.91) 3.56 (1.71) 4.27 (1.61)

Present 5.33 (0.83) 4.00 (1.39) 4.66 (1.32)

Total 5.23 (0.87) 3.75 (1.59) 4.44 (1.50)

Present Absent 4.74 (1.02) 4.16 (1.15) 4.43 (1.12)

Present 4.68 (1.08) 3.92 (1.64) 4.32 (1.42)

Total 4.71 (1.05) 4.06 (1.38) 4.38 (1.27)

Total Absent 4.93 (0.98) 3.86 (1.48) 4.35 (1.38)

Present 4.98 (1.02) 3.96 (1.51) 4.48 (1.38)

Total 4.97 (1.00) 3.90 (1.49) 4.41 (1.38)
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in the group of misinformed unwarned participants it was 3.20
(SD = 1.73).

The tainted truth effect was also observed, according
to the fifth hypothesis F(1, 540) = 4.33, p = .039;
η2 = .01). The average correctness of answers in the
memory test of non-misinformed warned participants
was 4.60 (SD = 1.10), while in the group of unwarned,
non-misinformed participants it was 5.24 (SD = 0.85).

The most important of the results above is related to
the third hypothesis, i.e. confirmation of the effectiveness
of training on the unreliability of human memory in re-
ducing the misinformation effect. It should be noted, how-
ever, that one of the memory mistakes reported to the
participants was the sin of susceptibility to suggestion
(Schacter, 1999). Therefore, it cannot be ruled out that
the effectiveness of the training in reducing the misinfor-
mation effect in this experiment may be due to the warn-
ing against suggestions. In other words, it is possible that
warning respondents about the susceptibility to suggestion
error actually warns them about the misinformation effect.
Experiment 2 addressed this problem by eliminating this
information from the training on memory.

Experiment 2

The aim of the second study was to compare the two
different types of training in terms of their impact on
the size of the misinformation effect. It was investigated
whether training which did not include information
about the sin of susceptibility to suggestion would be
as effective as the full training used in Experiment 1. If
the efficacy of training was not limited to a simple
warning against misinformation, the reduced training
presented in this study should also reduce the misinfor-
mation effect. No warning and initial testing was ap-
plied in Experiment 2.

In the second experiment the following hypotheses were
verified:

1. The misinformation effect will be replicated (correctness
in the final test will be significantly lower in misinformed
than in non-misinformed participants).

2. Training on the unreliability of memory will reduce the
misinformation effect (correctness in the final test will
be higher in people undergoing training than in people
not undergoing training).

3. Training on the unreliability of memory that does not
contain information about the suggestibility error will re-
duce the misinformation effect (correctness in the final
test will be higher in people undergoing training than in
people not undergoing training).

Method

Participants The study involved 194 people (134 women and
60 men), all of whom were students of high schools and uni-
versities in Kraków, Poland. Their mean age was 18.30 (SD =
2.55; range 15–29). The procedure was identical for the two
types of students. Participation in the study was voluntary and
informed oral consent was obtained. The participants did not
receive any financial or other gratification.

Materials and Procedure The materials and procedure were
the same as in Experiment 1, except that no warning was
applied, the second version of the training that did not contain
the information about memory suggestibility was added, and
no initial testing took place. The research design included two
between-subjects factors: misinformation (present vs. ab-
sent) × memory training (full vs. reduced vs. no training).
The data were analyzed by means of a 2 × 3 ANOVA, includ-
ing planned comparisons. The sample size (N = 194) ensured
about 30 participants in each cell.

Results and Discussion

The two groups of students (high schools and universities) did
not differ on the mean number of correct answers, neither in
the analysis with the group as the main factor (F(1, 190) =
0.23, p = .632, η2 < .01), nor in interaction with misinforma-
tion (F(1, 190) = 0.01, p = .907, η2 < .01).

The mean number of correct answers across experimental
conditions is presented in Table 2. The hypothesis concerning
the misinformation effect was confirmed (F(1, 188) = 41.01,
p < .001, η2 = .18). The average correctness of answers in the
memory test in the non-misinformed group was 5.37 (SD =
0.70), while in the misinformed group it was 4.36 (SD = 1.42).
Thus, the misinformation effect was replicated again.

As expected in the second hypothesis, the full training re-
duced the size of the misinformation effect (F(1, 188) = 4.56,
p = .034; η2 = .02). The average accuracy of answers in the
case of misinformed people who had undergone training
was 4.56 (SD = 1.26), while in the case of misinformed people
who had not undergone training it was 3.97 (SD = 1.73). This
result corresponds with the result obtained in study 1.

Table 2 Mean numbers of correct answers (standard deviations) across
experimental conditions in Experiment 2

Training Not misled Misled Total

Full 5.23 (0.67) 4.56 (1.26) 4.88 (1.07)

Reduced 5.56 (0.66) 4.52 (1.20) 5.04 (1.09)

None 5.31 (0.74) 3.97 (1.73) 4.66 (1.47)

Total 5.37 (0.70) 4.36 (1.42) 4.87 (1.22)
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Therefore, this is further confirmation of the effectiveness of
the training in terms of reducing the misinformation effect.

In the case of the third hypothesis, it was also expected that
the reduced form of training would be effective in reducing the
misinformation effect. This hypothesis was also confirmed,
although the p value was barely significant (F(1, 188) =
3.86, p = .050; η2 = .02). The average number of correct an-
swers in misinformed participants who had undergone train-
ing was 4.52 (SD = 1.20), while in misinformed people who
had not undergone training it was 3.97 (SD = 1.73).

Additionally, both types of training (complete and reduced)
were compared. There were no statistically significant differ-
ences between them (F(1, 188) = 0.03, p = .871, η2 < .01).
Importantly, in this study it was also found that none of the
training sessions reduced the correctness of the answers in the
group of non-misinformed people. A comparison was made
between the training with no mention of the suggestibility
error and the untrained group, and the difference was not
significant: F(1, 188) = .10, p = .756, η2 < .01. The average
correctness of responses for the reduced training was 5.56
(SD = 0.66) and for the reference group it was 5.31 (SD =
0.66). The correctness of answers given by participants who
received the complete training also did not differ significantly
from the untrained group (F(1, 188) = 0.82, p = .367, η2

< .01). The average correctness of answers for the complete
training was 5.23 (SD = 0. 67).

It seems, therefore, that the efficacy of training is not lim-
ited solely to a warning against misinformation: even if no
such warning was present, the memory training was still ef-
fective. Moreover, its efficacy did not differ significantly from
the training in which warning was included. Generally, ac-
cording to these results knowledge about the basic malleabil-
ity of human memory may attenuate the effects of false infor-
mation on the quality of witness testimony.

General Discussion

The present research concerned the memory misinformation
effect, which consists in participants including information in
their recollections which was not present in the original mate-
rial but stemmed from some other sources. The main aim of
the present study was to analyze two methods that could undo
the effects of misinformation: warning against misinformation
and training about “memory sins”. The efficacy of both these
methods was also explored in the context of initial memory
testing – a procedure in which participants recall the content of
the original material before they are exposed to
misinformation.

Two experiments were performed which differed as
regards the version of the training applied. First of all, in both
experiments the misinformation effect was replicated: misled
participants included more details suggested to them by the

postevent material than did the non-misled ones. This is im-
portant for the main aim of the present study (if there was no
misinformation effect, the methods of reducing it would be
meaningless). However, this is also yet another warning about
the universality and replicability of this effect, which is wor-
risome because erroneous reports by witnesses may result in
severe judicial mistakes.

In the first experiment, initial testing was manipulated: half
of the participants recalled the content of the initial video, the
other half did not. This was done for an important reason: in
real-life situations witnesses often give an initial memory re-
port just after a given event, e.g. to the police who arrive on the
scene. The results concerning this manipulation proved non-
significant.

As mentioned in the Introduction, the existing results
concerning initial testing are not unambiguous: in some ex-
periments immediate recollection improved the results of the
participants, but in other ones retrieval-enhanced suggestibil-
ity was present: initial testing seemed to increase the misin-
formation effect. LaPaglia and Chan (2013) listed a few meth-
odological differences between studies in which the testing
effect occurred and studies in which the retrieval-enhanced
suggestibility effect was found. LaPaglia and Chan indicate,
for example, discrepancies in the original material, the central-
ity of critical details, or the form of the final test. Perhaps these
elements or a combination thereof had an influence on the
present results. Certainly, the initial recall procedure requires
further exploration and the unambiguous factors that influence
the suggestibility effect need to be determined.

In the present study, the most often researched method of
reducing the effects of suggestible influence, namely warning
participants against possible misinformation included in the
postevent material, was effective: the answers of warned par-
ticipants were less contaminated with misinformation than
those of participants who were not warned. It should be
stressed that this result is not always present. While warning
is effective to some degree in most research (e.g. Blank, 1998;
Greene et al., 1982; Szpitalak, 2015; Wright; 1993), its effects
range from no effect at all to a complete elimination of errors
caused bymisinformation (for a review and meta-analysis, see
Blank & Launay, 2014). Also, a warning can have adverse
effects on the quality of testimony in the case of warned but
not misled participants, as was also noted in the present re-
search. Thus, warning may not be the most effective method
of reducing the misinformation effect.

In light of this, the results concerning training that informs
participants about some of the imperfections of human mem-
ory seem promising. It was effective in both experiments: in
the first one, in which the list of memory sins included the
susceptibility of memory to suggestions, and also in the sec-
ond one, in which the information that memory is susceptible
to suggestion and misinformation was omitted. Moreover, the
effects of both versions of training (with and without the
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information about the impact of suggestion) were not differ-
ent. This confirms the main hypotheses of the present study
and is good news for applied forensic psychology: the possi-
ble negative effects of wrong information reaching a witness
before they give testimony can be undone, at least to some
degree.

In the Introduction a few possibilities were listed that im-
plied that the training about memory should be effective: in-
creased metacognitive abilities, increased attention to detec-
tion of discrepancies and increased motivation to show that
one’s memory is good. On the basis of the present data it is not
possible to determine which of these interpretations (or more
than one of them) had the desired effect. In particular, it is
unclear whether the training had the effect of increasing par-
ticipants’ involvement in information processing, or whether
it increased their efforts. Further research is needed, including
suitable manipulation checks. For example, the hypothesis
concerning motivational factors could be analyzed via a me-
diation analysis in which the training is the predictor, the mo-
tivation to show a good memory is the mediator and yielding
to misinformation is the outcome. If it is true that training
about memory promotes discrepancy detection, this could be
detected by existing methods of detecting participants aware
of these discrepancies (Blank, 1998; Polczyk, 2017).

It is worth stressing that the training did not generate the
tainted truth effect: it did not reduce the quality of answers of
participants who were not given misinformation about the
original material. This is understandable because the training
and warning most probably operate via different mechanisms.
The warning simply alerts the witness to possible discrepan-
cies between the original and postevent materials. When there
are no discrepancies, overcorrection takes place (Echterhoff
et al., 2007): the witness tries to find inconsistencies and
“finds” them even if they are not real. In contrast, the efficacy
of the training is most probably based on metacognitive abil-
ities and/or increased attention. In the light of the lack of the
tainted truth effect, it is somewhat less probable that its effi-
cacy is based on increased motivation because such increased
motivation should also lead to overcorrection and therefore to
the tainted truth effect.

Limitations and Future Directions

The effect sizes associated with the training were not very
high; η2 equaled .02, which means that the training explained
about 2% of the decrease in correcntess due to misinforma-
tion. However, this result is at least promising, and more re-
search is needed as regards the efficacy of this method in
various settings.

In the control group, the not misinformed participants were
presented with information consistent with the film. This is
not the best procedure for studying the misinformation effect
as it is unclear whether the control participants responded

correctly more often than the misinformed participants due
to the lack of misinformation or because they were given the
correct answers during the postevent stage. However, this pro-
cedure was needed to analyze the possible tainted truth effect,
which consists in a decrease in the number of correct answers
in the group that was not misled but was warned. In the second
experiment, in which no warning was applied, this procedure
was the same in order to make the results of both experiments
comparable. The present results need to be confirmed in ex-
periments using different kinds of the final memory test.

Conclusions

The misinformation effect is a phenomenon that is systemat-
ically demonstrated in empirical research. In this article it was
once again shown that this phenomenon may adversely affect
the quality of witnesses’ testimonies. In relation to the impor-
tant role that witnesses’ testimonies play in the administration
of justice (Wells, Memon, & Penrod, 2006), it is extremely
important to know and counteract their limitations.

Training seems to be a promising way of reducing suscep-
tibility to the effect of misinformation and may help increase
the quality of witnesses’ testimonies. Importantly, training is
an easily learned method that can easily be used in practice by
lawyers and policemen.
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