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Abstract

Interrogative suggestibility, as measured with Gudjonsson Suggestibility Scales, consists of

an individual’s tendency to yield to misleading questions (Yield) and to change answers

after negative feedback (Shift). This study aimed to determine whether reinforced self-affir-

mation (RSA), a technique that aims to boost self-confidence in order to increase the ten-

dency to rely on one’s own memory instead of external cues, can reduce interrogative

suggestibility. RSA consists of self-affirmation induced by means of writing down one’s

greatest achievements in life and of manipulated positive feedback. The efficacy of two

kinds of positive feedback was explored. Shift was reduced by positive feedback relating

both to memory and to the feeling that a person is very independent in their judgements,

while only feedback related to memory reduced Yield. The results are discussed in terms of

the different mechanisms underlying Yield and Shift. Inducing independence of judgements

might not have been effective in the case of Yield because to some extent it taps opinions

but not the quality of a cognitive process such as memory. An individual may believe in their

own opinions and views but still be unsure about the quality of their own memory.

Introduction

Eyewitness testimony is very important in court cases [1, 2]. Nevertheless, eyewitnesses are

prone to make mistakes and testify incorrectly despite the fact they do not mean to lie [3] and

it is now well established that human memory is prone to distortions [e.g. 4–9]. An important

cause for such distortions may be the fact that an interviewed person could be uncertain of

their memories and answer wrongly in accordance to suggestion or misinformation, even

though their memory is correct [10, 11]. What seems important is that forensic psychologists

should know some methods that would be helpful in immunizing witnesses against misinfor-

mation and enhancing the quality of their testimony. The aim of this paper is to present results

concerning one of such methods, applied in the context of interrogative suggestibility [12]. We

first present the concept of interrogative suggestibility, then review the existing methods for

reducing it, and present the rationale for our method aiming to reduce it.

Interrogative suggestibility (IS) is defined as ‘the extent to which, within a closed social

interaction, people come to accept messages communicated during formal questioning, as a
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result of which their subsequent behavioral response is affected’ [13, p. 84]. It involves two ele-

ments [12]: suggestive misleading cues included in the questions asked by the interrogator and

negative feedback concerning the quality of the testimony given so far. It is now well known

that leading questions and negative feedback given to witnesses can both have a profound neg-

ative impact on the quality of witness testimony [14]. Negative feedback is also very important

as it is often present in real-life witness interviews [14] and has a negative impact on the accu-

racy of witnesses’ statements, especially in young persons [15]. Negative feedback does not

need to be communicated verbally: it might also be implicit in the repetition of questions [16]

or in an interviewer’s unfriendly, unsupportive manner [17].

The standardized procedure for measuring IS (Gudjonsson Suggestibility Scales; GSS) [12]

begins with reading a short story to the participant. The story is then recalled, and twenty ques-

tions are asked, fifteen of which are misleading: e.g. “Did the woman’s glasses break in the

struggle?”, when in fact no glasses were mentioned in the story. The number of answers indi-

cating acceptance of such misleading premises constitutes Yield: the index of the tendency to

give in to suggestive questions. Afterwards, the participant is told that the quality of their testi-

mony was poor, that all questions will be asked again, and they should try harder. All twenty

questions are then asked again, and the number of changes in the answer gives the index of the

tendency to change answers after negative feedback; this is called Shift (a detailed description

of the procedure is given in the “Method” section).

There are not many procedures that have been proven to immunize against misleading

questions and negative feedback. One such technique is focused meditation [18]. Although the

authors were able to show that this technique is efficient in reducing IS, one might have con-

cerns about the procedure used because groups that used meditation were also informed that

they would participate in a relaxation task which had been proven to enhance memory abili-

ties. Thus, the placebo effect as well as the meditation effect could have occurred.

Another technique used in the context of IS is warning [19–21]. In all these studies it

proved effective in reducing IS, although it did not eliminate it completely. Moreover, a warn-

ing might be dangerous for a witness in the IS paradigm if it is given by friendly (as opposed to

hostile) interrogator: in one study [19] participants who received a warning demonstrated an

increased number of Shifts in the Friendly condition compared with those who were not

warned. In the Abrupt condition (interrogator’s firm and unsupportive demeanor) this pattern

was reversed.

The last technique for reducing IS of which we are aware is reinforced self-affirmation

(RSA) [22], a technique designed for boosting self-confidence. Compared with the control

group, the group with RSA presented significantly lower scores for all measures of IS [23].

RSA will be described in more detail because it was used in the current study.

RSA was primarily based on the assumption that one of the reasons for yielding to sugges-

tion and misinformation is doubting the quality of one’s own memory [10, 24]. This technique

aims to boost self-confidence in order to increase the tendency to rely on one’s own memories

instead of external cues like misinformation [25]. Self-confidence was chosen as the basis for

developing RSA because existing research suggests that it is beneficial in a range of tasks and

situations, e.g. leader performance [26], various cognitive competences [27–29], academic

achievements [30] or sport [31]. Interestingly, self-confidence has also been shown to predict

reliance on oneself as a source of information [32], to reduce susceptibility to social pressure

[33], to reduce yield to misleading questions [34] or to blame conformity [35]. Moreover, per-

sons high in self-confidence tend to change their answers in memory tests less frequently than

those with low self-confidence [36].

To boost self-confidence, two methods are applied in RSA: self-affirmation and positive

feedback. The idea that self-affirmation increases self-confidence was based on existing
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conceptions and results [37–40]. Similarly, the idea that positive feedback enhances self-confi-

dence was based on existing research [37, 41–43]. Technically, self-affirmation is induced by

having participants write down their greatest achievements in life, and positive feedback is

achieved by fake positive information about the results on a memory task (see Methods).

The rationale of the efficacy of RSA in reducing vulnerability to mnestic suggestions effect

was developed in the context of witness misinformation effect (ME), a paradigm related to IS,

although different from it (seminal research: [44]). It consists of the inclusion in witness testi-

monies of false information from sources other than the given event. It is usually researched

by means of a three-stage experimental paradigm in which the participants watch an event

take place, afterwards they read a description of this event, which in the experimental group

contains some information which is inconsistent with the original event. Finally, they answer

questions about the original event, including questions relating to the critical misleading

items.

The basic assumption for the RSA as a method for reducing ME was the assumption that

there are subjects who at the moment of the final memory test do in fact remember the correct

information and the misinformation but give a response consistent with the latter simply

because they do not trust their own memory [45]. There is evidence confirming that some par-

ticipants are aware of the inconsistencies between the original and postevent information [10,

11, 46]. It seems that one of the main reasons that participants who in fact do correctly remem-

ber the original information yet answer in accordance with the postevent misinformation is

their lack of confidence in their own memory [10, 11]. Given this, increasing one’s confidence

in the quality of one’s memory should diminish the tendency to doubt it and therefore increase

the tendency to answer in accordance with one’s own correct memory, thus reducing the mis-

information effect. In accordance with this premise, RSA repeatedly proved effective in reduc-

ing yielding to misinformation [22, 25, 45]. In one experiment, evidence was found that RSA

was indeed effective mostly among subjects who were aware of the discrepancies between the

original and postevent materials [45].

In general, RSA was expected to reduce IS on the basis of the same essential premise:

increased confidence in one’s memory. The applicability of this premise in the context of IS

can be derived directly from the theory of it. According to the social-psychological model of IS

[13] three elements are essential to its mechanism: uncertainty, interpersonal trust, and expec-

tations of success. Uncertainty relates to the fact that the interviewee is usually not sure of the

correct answer to a question. Interpersonal trust means that the witness perceives the inten-

tions of the interviewer as genuine. Expectations of success mean the interviewee believes that

they should be able to answer the questions correctly.

RSA is related mainly to the first of these premises: uncertainty. The interviewee is often

not sure about the correct answer; moreover, they may believe that they have no memory of

some particular fact, yet they give in to the leading question because they assume that their

own memory is wrong. Also, a participant may be willing to change answers after negative

feedback because they believe it and doubt their own memory. Both these tendencies should

be reduced if self-confidence regarding memory is increased.

In the present paper, we aimed to replicate and extend the results already obtained [23] in

the context of IS. The first form of the RSA procedure, which consists of self-affirmation and

positive feedback after a short memory task, might be problematic in the context of GSS as a

method for measuring IS because this procedure includes negative feedback itself. Unlike

experiments on the misinformation effect, in the GSS a participant receives two opposite kinds

of feedback concerning their memory: a positive one in the RSA procedure and a negative one

in the GSS procedure. A participant who is first given positive feedback (included in the RSA

procedure) and negative feedback (from GSS), both of which concern memory ability, might
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be confused. Therefore, in the current study we decided not only to replicate the classic RSA

procedure, but to extend it by adding different kinds of feedback. More precisely, the memory

feedback in the RSA procedure was changed to a sham feedback about the personality traits of

a person. In one study [45] some participants–regardless of their answers in computer-based

personality tests–received a “diagnosis” stating they were sociable, reliable, helpful to others

(the “moral” group), while others received a “diagnosis” that they were assertive and indepen-

dent in thinking (the “independent self” group). This division resembles “The Big Two”:

agency and communion [47, 48] or competence and morality [49]. It was found [45] that RSA

in which participants were told that they are very independent in their judgements proved

effective in reducing the misinformation effect, contrary to feedback relating to morality.

Another good reason for researching various kinds of feedback is the fact that the form of

feedback applied in the original version of RSA assumed overt lying to a subject about the

quality of their memory; however, lying to a real witness is difficult due to ethical and legal

issues. It would be better if the technique for reducing susceptibility to suggestion was as free

of lying as possible. The manipulation used in the presented paper still included fake informa-

tion (sham positive feedback and sham “diagnosis” of independence), but we aimed to make it

less dramatic than faked results on a memory test.

As can be seen, this rationale only refers to the case in which the participants are aware

about the discrepancies between information included in the original story and the one sug-

gested by misleading cues included in the questions. If, however misinformation is accepted

unconsciously, e.g. through source monitoring errors, RSA would not be effective. We hypoth-

esize that the number of cases in which the participants are in a way aware of the discrepancies

is high enough for the RSA to show efficacy.

As the assumption concerning awareness of discrepancies is crucial for the present study, it

is worth commenting on. Evidence for the existence of aware participants is present in the case

of the misinformation effect [45]. Awareness of discrepancies was not directly analyzed in the

present study, but there are results [50] enlightening in this area: it was analyzed whether

responses consistent with suggestion were due either to the internalization of misleading infor-

mation and negative feedback, or simply to compliance. Their participants performed a source

identification questionnaire after the GSS had been administered. It contained the questions

from the GSS and the participants were asked to indicate where they had originally encoun-

tered a specific piece of information: in the ‘story’ or in the ‘questions’ (or they did not know).

Suggestible responses in the case of which participants ascribed a given piece of information to

the ‘story’ were considered as internalization, and those correctly indicating that the informa-

tion was in the ‘questions’ were considered compliance. It was found [50] that compliant

answers were more frequent than internalization, which means that many subjects gave in to

suggestions or to negative feedback even though they knew that the relevant information was

not present in the original story. Interestingly, it was also found [50] that internalization was

higher in the case of Yield, while compliance prevailed in Shift. In a way, these results are com-

patible with the present study: they confirm that some participants give in to leading questions

and change their answers after negative feedback when they realize that relevant information

was present in the questions but not in the story. In sum, it seems that the assumption con-

cerning awareness of discrepancies was confirmed in the case of IS, at least to some extent.

To sum up, the main aims of the experiment presented in this paper were threefold: to rep-

licate the efficacy of RSA related to memory (MemRSA) in reducing IS; to analyze the similar

efficacy of RSA in activating independence of judgments (IndRSA); to analyze, for the first

time, the efficacy of RSA in combining memory and independence (MemIndRSA).

Following hypotheses were formulated. First, we expected all versions of the RSA to reduce

IS. Next, we hypothesized that RSA combining both positive feedbacks: about memory and
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independence of judgements would be more effective than RSA including one of them. Tech-

nically, the following hypotheses were formulated: (1) mean results in the MemRSA group will

be lower than in the control group in which no RSA was applied (NoRSA) on Yield (Hypothe-

sis 1a) and Shift (Hypothesis 1b); (2) mean results in the IndRSA group will be lower than in

the NoRSA group, on Yield (Hypothesis 2a) and Shift (Hypothesis 2b); (3) mean results in the

MemIndRSA group will be lower than in the NoRSA group, on Yield (Hypothesis 3a) and

Shift (Hypothesis 3b); (4) mean results in the MemIndRSA group will be lower than in the

MemRSA group, on Yield (Hypothesis 4a) and Shift (Hypothesis 4b); and (5) mean results in

the MemIndRSA group will be lower than in the IndRSA group, on Yield (Hypothesis 5a) and

Shift (Hypothesis 5b).

Method

Approval for this research was obtained from the Ethical Committee of the Institute of Psy-

chology, Jagiellonian University, Kraków, Poland. Decision nr: KE/01/092018’

Participants

One hundred and forty-five participants took part in the experiment (90 women, 55 men);

their mean age was 26.1 (SD = 9.9; range: 15–69). They were recruited via advertisements in

various media. Consent was obtained and noted by the experimenters; it was verbal in order to

ensure the anonymity of the participants. In the case of three minors under 18, verbal consent

was obtained from parents. This method of obtaining consent was approved by the Ethical

Committee mentioned above. No compensation was given for participating. The size of the

sample ensured adequate power (80%) and excellent power (99%) to detect medium effect size

(d = .5) and a large one (d = .8), respectively.

Materials and procedure

Participants were tested individually. They were invited to an experiment seemingly concern-

ing the ‘psychology of witness testimony’. After having informed them that they could stop

participating in the study at any point without providing a reason, participants gave their

informed consent to participate in the experiment. To measure IS, version 2 of GSS was used

[12]; Polish adaptation: [51]. In this procedure, a narrative is read aloud to participants and

they are asked to recall everything they can remember. The story describes a couple saving a

boy from having an accident on his bicycle. It includes 178 words and 40 countable ‘chunks’ of

information. A 50-minute delay follows, after which participants are asked to recall everything

again. The interview phase follows, during which 20 questions are asked by the interviewer, 15

of which are misleading: e.g. ‘Did the couple have a dog or a cat?’, when in fact no pets were

mentioned in the story. Giving an answer consistent with the misleading cue is scored one

point; in sum, a participant may score from 0 to 15 points on the index of yielding to mislead-

ing questions, referred to as Yield. Afterwards, each participant is firmly told that they have

made a number of errors and therefore need to go through the questions again, but this time

they should try to be more accurate. All 20 questions are then asked again and each clear

change in an answer is scored one point, giving the index of the tendency to change answers

after negative feedback (Shift), ranging from 0 to 20 points. Yield and Shift may be summed to

make the index of total suggestibility.

The experiment was performed by four female students of psychology with appropriate

training, strictly following the procedure described in the manual [12]. Each experimenter per-

formed the whole procedure and the whole experiment took place in one room. The
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experimenters were blind to the purpose of the study. The experimental conditions were varied

in random order.

The time delay (about 50 minutes) between the immediate and delayed recall was filled

with the RSA procedure and some unrelated questionnaires. The RSA procedure started with

the self-affirmation induction, which consisted in the participants writing their greatest life

accomplishments. The participants in the control group (NoRSA) described their route from

home to the laboratory. The second part of the procedure was different in the four groups. In

the NoRSA group, the participants performed some psychological tests without being given

any feedback. In the MemRSA group, the participants had to memorize as many nouns as pos-

sible from a list of 60 nouns and write them down (5 minutes). They were then given false pos-

itive feedback concerning the “quality of their memory”. In the IndRSA group, subjectively

perceived independence of judgements was induced via a ‘Computerized Personality Test’

[45]. The computer displayed questions taken from various questionnaires and finally pre-

sented the participant with the ‘result’, which stressed that he/she ‘is assertive and independent

in thinking’, ‘loves to present their own opinions’ and ‘believes in having their own opinions,

not relying on others’. In the MemIndRSA group, procedures concerning both memory and

independence of judgements were applied, in the same order for all participants.

After the RSA, a small questionnaire was administered in order to perform the manipula-

tion check; it consisted of five questions relating to independence of judgements answered on

a 5-point Likert-like scale, e.g. “I prefer to make decisions myself than to seek advice from oth-

ers”. To assess the efficacy of the manipulation for increasing confidence concerning memory,

a 100mm VAS scale was applied with the instruction, “Please mark with a vertical line on the

following line how much you feel at this point that you remember the story well”. The second

part of the GSS then took place, in the form of a face-to-face interview, performed by the same

interviewer which presented the story, after which the participants were debriefed. Recalling of

the story and both rounds of the questions usually took 10–15 minutes. (For the details of the

GSS procedure, the content of the story and all the questions, please refer to the manual of this

tool [12]).

Results

In this research, specific a priori hypotheses were drawn up concerning differences between

mean results in given pairs of groups. Therefore, the analytic strategy recommended for the a
priori approach was applied: no overall ANOVA was performed and instead analysis of vari-

ance in the form of focused comparisons in the form of planned contrasts were calculated [52–

54].

At the beginning, age and gender differences across four experimental conditions were ana-

lyzed, with insignificant results (age—ANOVA: F(3, 141) = 0.08, p = 969, η2 < .01; gender—

chi-square test: chi2(3, N = 145) = 3.31, p = .346).

Manipulation check

The NoRSA group (M = 59.91, SD = 23.04) was compared against the MemRSA (M = 70.38,

SD = 20.81), IndRSA (M = 67.57, SD = 18.25) and MemIndRSA (M = 69.61, SD = 21.30)

groups. As predicted, memory confidence was significantly higher in the MemRSA group than

in the NoRSA group, F(1, 141) = 4.51, p = .035, η2 = .03. The planned comparison between the

NoRSA and MemIndRSA groups was near the alpha level, F(1, 141) = 3.82, p = .052, η2 = .03),

thus one can say that the latter group had higher memory confidence, at the edge of signifi-

cance. There was no statistical difference between the IndRSA an NoRSA groups in memory
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confidence, (F(1, 141) = 2.41, p = .122, η2 = .02). In sum, these results confirmed the efficacy of

the MemRSA manipulation.

Similar analyses were performed for the IndRSA manipulation. The NoRSA group

(M = 16.54, SD = 3.51) proved to have lower feelings of independence of judgements com-

pared with the IndRSA group (M= 18.54, SD = 4.37; F(1, 141) = 4.14, p = .044, η2 = .03) and

with the MemIndRSA group (M = 18.89, SD = 4.44; F(1, 141) = 5.65, p = .019, η2 = .04). The

NoRSA and MemRSA (M = 16.68, SD = 4.26) groups did not differ as regards feelings of inde-

pendence (F(1, 141) = 0.02, p = 0.892, η2 < .01). Thus, the efficacy of the IndRSA manipulation

was confirmed.

Main analyses

Descriptive results concerning the mean result in Yield and Shift are given in Table 1.

Yield. As stated in hypotheses 1a and 3a, the NoRSA group had significantly higher

Yield compared to the MemRSA group (F(1, 141) = 5.78, p = .017, η2 = .04) and to the Mem-

IndRSA group (F(1, 141) = 4.35, p = .039, η2 = .03). However, contrary to hypothesis 2a,

there were no significant differences between the NoRSA and IndRSA groups (F(1, 141) =

0.01, p = .906, η2 < .01).

Yield was significantly higher in the IndRSA group compared to the MemRSA group (F(1,

141) = 6.55, p = .012, η2 = .04) and to the MemIndRSA group (F(1, 141) = 4.99, p = .028, η2 =

.03), thus confirming hypothesis 5a. There was no significant difference between the MemRSA

and the MemIndRSA groups (F(1, 141) = 0.09, p = .759, η2 < .01), leaving hypothesis 4a with-

out confirmation.

Shift. In accordance with hypotheses 1b, 2b, and 3b, Shift was significantly higher in the

NoRSA group compared to the MemRSA (F(1, 141) = 4.77, p = .030, η2 = .03), IndRSA (F(1,

141) = 4.96, p = .028, η2 = .03) and MemIndRSA (F(1, 141) = 4.19, p = .042, η2 = .03) groups.

No significant differences were found between the MemRSA and IndRSA groups, (F(1,

141)< .01, p = .967, η2 < .01), MemRSA and MemIndRSA (F(1, 141) = .02, p = .899, η2 <

.01), or between IndRSA and MemIndRSA (F(1, 141) = .03, p = .967, η2 < .01). Thus, hypothe-

ses 4b and 5b, concerning the superiority of the combination of both methods over each one

alone, were not confirmed.

In sum, MemRSA effectively reduced IS both in the case of Yield and Shift, while IndRSA

only worked in the case of Shift. Both techniques combined were effective in reducing both

Yield and Shift indices.

Discussion

The aim of this study was to present new empirical results concerning a procedure for induc-

ing resistance to interrogative suggestibility (IS) which aim was to increase self-confidence and

feelings that one is independent in their judgements. The results fully confirmed the hypothe-

ses in the case of Shift: MemRSA, IndRSA and MemIndRSA all reduced it. As for Yield, the

Table 1. Means (SDs, range) [95% confidence intervals] of suggestibility measures in GSS across experimental

conditions.

Feedback in RSA n Yield Shift

No feedback (NoRSA) 35 6.17 (3.90, 0–15) [4.83, 7.51] 4.49 (2.93, 0–10) [3.48, 5.49]

Memory (MemRSA) 37 4.16 (3.35, 0–11) [3.05, 5.28] 3.03 (2.29, 0–9) [2.26, 3.79]

Independence (IndRSA) 37 6.27 (3.65, 0–15) [5.05, 7.49] 3.00 (3.31, 0–15) [1.90, 4.10]

Memory + Independence (MemIndRSA) 36 4.42 (3.25, 0–12) [3.32, 5.52] 3.11 (2.69, 0–10) [2.20, 4.02]

https://doi.org/10.1371/journal.pone.0236088.t001
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results confirmed the efficacy of MemRSA and MemIndRSA, but not IndRSA. The results

regarding MemRSA were the same as those already obtained [55] where it was effective in the

case of both Yield and Shift.

Thus, in the case of Yield, boosting confidence concerning the quality of memory indeed

seems to make participants rely on their own memories instead of following the cues in the sug-

gestive questions. Inducing independence of judgements might not have been effective because

it taps opinions instead of the quality of a cognitive process like memory. Increasing feelings of

independence in opinions may still leave participants with doubts as regards the quality of their

memory and therefore make them want to look for cues in the leading questions instead of rely-

ing on their own memory. Simply put, participants might believe in their own opinions and

views and still be unsure about the quality of their own memory. This may explain why boosting

memory confidence regarding the quality of memory was effective in immunizing against mis-

leading questions, while increasing feelings of independence of judgements was not. Different

processes seem to be involved in the case of Shift: increased confidence about both memory and

independence of judgements may be helpful. If participants are confident in their memory, they

do not change their answers easily. In a similar vein, those who believe that they are very inde-

pendent in their opinions may want to reject the pressure to change answers. In other words,

Shift is more related to social influence than Yield. In the case of Yield, no pressure is involved:

the interrogator is just asking questions (albeit leading ones). In contrast, for Shift the pressure

on the part of the interrogator is apparent: he/she explicitly tells the interviewee to “try to be

more accurate this time”. It is possible that boosting participants’ confidence that they are very

independent in their judgements is more effective in inducing resistance to social influence

than in making someone reject information included in questions only.

Interestingly, in the case of Shift reinforced self-affirmation in both its forms (relating to

memory and to independence of judgements) seemed to be able to overcome the negative
feedback included in the GSS procedure. RSA was applied before the questions from the GSS

were asked, so in the case of Yield the participants received just one piece of feedback: the posi-

tive feedback included in the RSA. However, negative feedback was given afterwards: partici-

pants were told that they had made a number of mistakes and that it was necessary to go

through the questions again whilst trying to be more accurate. Thus, the participants in the

RSA groups received two contradictory pieces of feedback. Despite this, the tendency to

change answers was effectively reduced by both forms of RSA (relating to memory and to

independence of judgements). This may mean that RSA is more effective than the one-sen-

tence negative feedback given in the GSS. As a result of the competition between these two

contradictory types of feedback, in the end self-confidence was still high enough.

The obtained results suggest the superiority of memory feedback over the independence of

judgements as regards reducing IS. The combination of these two types of feedback had the

same efficacy as memory feedback alone in the case of Yield and Shift, and as independence of

judgements in the case of Shift. The only difference that proved significant was the one between

MemIndRSA and IndRSA in the case of Yield. Independence of judgements was not helpful in

reducing Yield, presumably because of a lack of explicit social pressure in the leading questions

(see above). In general, the present results suggest that there is no need to apply both kinds of

feedback. This may be an important conclusion for efforts to apply RSA in real situations.

A comment is needed regarding the ‘discrepancy detection’ principle [56, 57] according to

which a witness is most likely to incorporate misinformation in their testimony when they do not

detect discrepancies between this misinformation and the original event. Indeed, poor discrepancy

detection is often given as an explanation of particularly high suggestibility [14]. However, what is

important for the present study is that detecting discrepancies by no means prevents a subject from
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giving an answer consistent with misinformation [10, 11]: many people still give in to misinforma-

tion despite the fact that they possess all the information necessary to give a correct answer.

In the end, it is worth stressing that given the very large age range (16–69 years), the results

obtained are relatively generalizable to the broad population. By no means are the results

restricted to the population of students.

Limitations and future directions

The basic limitation of the present study is related to its poor applicability in real-life forensic

settings. In a real witness interview, no one ought to trick a witness, no matter the method or

reason. Developing a method based on the ideas presented in this paper that could be used in

real forensic settings remains an important task for future research. In particular, a method of

delivering positive feedback without overt lying to the witness is warranted.

Secondly, currently nothing is known about the durability of the effects of RSA. In all exist-

ing experiments (including the present one), its effects were studied immediately after it. From

a practical point of view this may be important. If a psychologist applies a method to improve

the quality of testimony, it is desirable that the effects last for a significant time. In the case of

RSA, such permanency of effects remains to be studied.

A possible problem may be caused by the fact that the MemRSA and MemIndRSA condi-

tions involved additional memory tasks, whilst the other did not. These tasks could have dis-

torted the participants’ memories for the initial event and could have caused them to

remember less than controls. However, this should result in higher suggestibility in these con-

ditions, because uncertainty about the original event usually involves greater impact of misin-

formation [10], which was not the case in the present research.

In two experimental condition group, participants engaged in writing some stories about

their self, while in another condition they engage in a memorization task and in the other con-

ditions participants engage in responding to some questionnaires. This is possibly a confound-

ing variable.

An interesting question is whether one of the two techniques constituting RSA alone could

have led to comparable results or not. Some existing results suggest a negative answer [58] but

they concern the ME, not IS. A research is needed to determine the efficacy of self-confidence

or self-affirmation alone in the context of IS.

It should be mentioned that the basic assumption stating that RSA diminishes the tendency

to comply with suggestive premises was not tested directly in the present study. The same

applies to the assumption that there is some discrepancy detection at all. This would require

additional source monitoring testing. Such research is an important future direction, and rele-

vant experiments are already in progress in our laboratory.

Finally, it is always possible that some of the participants discovered the real purpose of the

study and acted to confirm its hypotheses. Unfortunately, no post-experimental review was

performed to control for this.

Supporting information

S1 File. Raw data. Raw data file.

(CSV)

Author Contributions

Conceptualization: Malwina Szpitalak.

Data curation: Malwina Szpitalak.

PLOS ONE Reducing interrogative suggestibility

PLOS ONE | https://doi.org/10.1371/journal.pone.0236088 July 21, 2020 9 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236088.s001
https://doi.org/10.1371/journal.pone.0236088


Formal analysis: Romuald Polczyk.

Funding acquisition: Malwina Szpitalak.

Investigation: Malwina Szpitalak.

Methodology: Romuald Polczyk.

Project administration: Malwina Szpitalak.

Supervision: Romuald Polczyk.

Writing – original draft: Malwina Szpitalak.

Writing – review & editing: Romuald Polczyk.

References

1. Brewer N, Wells GL. Eyewitness identification. Curr Dir Psychol Sci. 2011; 20: 24–7.

2. Luna K, Martı́n-Luengo B. Improving the Accuracy of Eyewitnesses in the Presence of Misinformation

with the Plurality Option. Appl Cogn Psychol. 2012; 26: 687–93.

3. Howe ML. Memory lessons from the courtroom: Reflections on being a memory expert on the witness

stand. Memory. 2013; 21: 576–83. https://doi.org/10.1080/09658211.2012.725735 PMID: 22994870

4. Bartlett FC. Remembering: A study in experimental and social psychology. New York, NY, US: Cam-

bridge University Press; 1932.

5. Binet A. La suggestibilité. Paris: Schleicher; 1900.

6. Frenda SJ, Nichols RM, Loftus EF. Current issues and advances in misinformation research. Curr Dir

Psychol Sci. 2011; 20: 20–3.

7. Gudjonsson GH. The psychology of false confessions: Forty years of science and practice. New York,

NY: John Wiley & Sons Ltd; 2018.

8. Loftus EF. Eyewitness Testimony: With a New Preface. Cambridge, Mass: Harvard University Press;

1996.

9. Schacter DL. The seven sins of memory. Insights from psychology and cognitive neuroscience. Am

Psychol. 1999; 54: 182–203. https://doi.org/10.1037//0003-066x.54.3.182 PMID: 10199218

10. Blank H. Memory states and memory tasks: An integrative framework for eyewitness memory and sug-

gestibility. Memory. 1998; 6: 481–529. https://doi.org/10.1080/741943086 PMID: 10197161

11. Polczyk R. The “memory” misinformation effect may not be caused by memory failures: Exploring mem-

ory states of misinformed subjects. Pol Psychol Bull. 2017; 48: 388–400.

12. Gudjonsson GH. The Gudjonsson Suggestibility Scales. Hove, UK: Psychology Press; 1997.

13. Gudjonsson GH, Clark NK. Suggestibility in police interrogation: A social psychological model. Soc

Behav. 1986; 1: 83–104.

14. Gudjonsson GH. The psychology of interrogations and confessions: A handbook. New York, NY: John

Wiley & Sons Ltd; 2003.

15. McMurtrie H, Baxter JS, Obonsawin MC, Hunter SC. Consistent witness responses: The effects of age

and negative feedback. Personal Individ Differ. 2012; 53: 958–62.

16. Linton CP, Sheehan PW. The relationship between interrogative suggestibility and susceptibility to hyp-

nosis. Aust J Clin Exp Hypn. 1994; 22: 53–64.

17. Bain SA, Baxter JS. Interrogative suggestibility: The role of interviewer behaviour. Leg Criminol Psy-

chol. 2000; 5: 123–33.

18. Wagstaff GF, Wheatcroft JM, Burt CL, Pilkington HJ, Wilkinson K, Hoyle JD. Enhancing witness mem-

ory with focused meditation and eye-closure: Assessing the effects of misinformation. J Police Crim

Psychol. 2011; 26: 152–61.

19. Bain SA, Baxter JS, Fellowes V. Interacting influences on interrogative suggestibility. Leg Criminol Psy-

chol. 2004; 9: 239–52.

20. Baxter JS, Boon JCW, Marley C. Interrogative pressure and responses to minimally leading questions.

Personal Individ Differ. 2006; 40: 87–98.

21. Boon JCW, Baxter JS. Minimizing interrogative suggestibility. Leg Criminol Psychol. 2000; 5: 273–84.

PLOS ONE Reducing interrogative suggestibility

PLOS ONE | https://doi.org/10.1371/journal.pone.0236088 July 21, 2020 10 / 12

https://doi.org/10.1080/09658211.2012.725735
http://www.ncbi.nlm.nih.gov/pubmed/22994870
https://doi.org/10.1037//0003-066x.54.3.182
http://www.ncbi.nlm.nih.gov/pubmed/10199218
https://doi.org/10.1080/741943086
http://www.ncbi.nlm.nih.gov/pubmed/10197161
https://doi.org/10.1371/journal.pone.0236088


22. Szpitalak M. Motywacyjne mechanizmy efektu dezinformacji [Motivational mechanisms of the misinfor-

mation effect]. Kraków: Wydawnictwo Uniwersytetu Jagiellońskiego; 2012.

23. Szpitalak M, Polczyk R. Reinforced self-affirmation and interrogative suggestibility. Psychiatry Psychol

Law. 2016; 23: 512–20.

24. Van Bergen S, Horselenberg R, Merckelbach H, Jelicic M, Beckers R. Memory distrust and acceptance

of misinformation. Appl Cogn Psychol. 2010; 24: 885–96.

25. Szpitalak M, Polczyk R. Inducing resistance to the misinformation effect by means of reinforced self-

affirmation: The importance of positive feedback. PLoS ONE. 2019; 14: e0210987. https://doi.org/10.

1371/journal.pone.0210987 PMID: 30668576

26. Hollenbeck GP, Hall DT. Self-confidence and leader performance. Organ Dyn. 2004; 33: 254–69.

27. Beckmann N, Beckmann JF, Elliott JG. Self-confidence and performance goal orientation interactively

predict performance in a reasoning test with accuracy feedback. Learn Individ Differ. 2009; 19: 277–82.

28. Kleitman S, Stankov L. Self-confidence and metacognitive processes. Learn Individ Differ. 2007; 17:

161–73.

29. Stankov L, Crawford JD. Self-confidence and performance on tests of cognitive abilities. Intelligence.

1997; 25: 93–109.

30. Srivastava SK. To study the effect of academic achievement on the level of self confidence. J Psycho-

soc Res. 2013; 8: 41–51.

31. Vealey RS, Chase MA. Self-confidence in sport. In: Horn TS, editor. Advances in sport psychology, 3rd

ed. Champaign, IL: Human Kinetics; 2008.

32. Barber N. How self-confidence and knowledge effects the sources of information selected. Lubbock,

Texas: Texas Tech University; 2008.

33. MacBride PD, Tuddenham RD. The influence of self-confidence upon resistance of perceptual judg-

ments to group pressure. J Psychol Interdiscip Appl. 1965; 60: 9–23.

34. Vrij A, Bush N. Differences in suggestibility between 5–6 and 10–11 year olds: The relationship with self

confidence. Psychol Crime Law. 2000; 6: 127–38.

35. Thorley C, Kumar D. Eyewitness susceptibility to co-witness misinformation is influenced by co-witness

confidence and own self-confidence. Psychol Crime Law. 2017; 23: 342–60.

36. Henkel LA. Inconsistencies across repeated eyewitness interviews: Supportive negative feedback can

make witnesses change their memory reports. Psychol Crime Law. 2017; 23: 97–117.

37. Petruzzello SJ, Corbin CB. The effects of performance feedback on female self-confidence. J Sport

Exerc Psychol. 1988; 10: 174–83.

38. Sherman DK, Cohen GL. The psychology of self-defense: Self-affirmation theory. In: Zanna MP, Zanna

MP, editors. Advances in experimental social psychology. San Diego, CA, US: Elsevier Academic

Press; 2006. pp. 183–242.

39. Steele CM, Liu TJ. Dissonance processes as self-affirmation. J Pers Soc Psychol. 1983; 45: 5–19.

40. Takai N. Confidence-building and developmental changes in confidence from adolescence to late adult-

hood. Jpn J Health Psychol. 2011; 24: 45–58.

41. Adler WP. Effect of task appropriateness, social comparison, and feedback on female goals, perfor-

mance, and self-confidence with a motor task. ProQuest Information & Learning; 1990.

42. McCarty PA. Effects of feedback on the self-confidence of men and women. Acad Manage J. 1986; 29:

840–7.

43. Morocco PE. The effects of descriptive, valenced, anonymous feedback on situational anxiety, self-con-

fidence, feedback desirability and credibility, and task performance. ProQuest Information & Learning;

1978.

44. Loftus EF, Miller DG, Burns HJ. Semantic integration of verbal information into a visual memory. J Exp

Psychol [Hum Learn]. 1978; 4: 19–31.

45. Szpitalak M, Polczyk R. Reinforced self-affirmation as a method for reducing the eyewitness misinfor-

mation effect. Psychol Crime Law. 2015; 21: 911–38.

46. Szpitalak M, Polczyk R. Distortions in eyewitness memory—Memory and non-memory mechanisms.

Probl Forensic Sci. 2011; 85: 40–9.

47. Abele AE, Wojciszke B. Agency and communion from the perspective of self versus others. J Pers Soc

Psychol. 2007; 93: 751–63. https://doi.org/10.1037/0022-3514.93.5.751 PMID: 17983298

48. Bakan D. The duality of human existence: An essay on psychology and religion. Oxford: Rand Mcnally;

1966.

PLOS ONE Reducing interrogative suggestibility

PLOS ONE | https://doi.org/10.1371/journal.pone.0236088 July 21, 2020 11 / 12

https://doi.org/10.1371/journal.pone.0210987
https://doi.org/10.1371/journal.pone.0210987
http://www.ncbi.nlm.nih.gov/pubmed/30668576
https://doi.org/10.1037/0022-3514.93.5.751
http://www.ncbi.nlm.nih.gov/pubmed/17983298
https://doi.org/10.1371/journal.pone.0236088


49. Reeder GD, Brewer MB. A schematic model of dispositional attribution in interpersonal perception. Psy-

chol Rev. 1979; 86: 61–79.

50. Mastroberardino S, Marucci FS. Interrogative suggestibility: Was it just compliance or a genuine false

memory? Leg Criminol Psychol. 2013; 18: 274–86.

51. Polczyk R. Interrogative suggestibility: Cross-cultural stability of psychometric and correlational proper-

ties of the Gudjonsson Suggestibility Scales. Personal Individ Differ. 2005; 38: 177–86.

52. Keppel G, Wickens TD. Design and analysis. 4th edition. Englewood Cliffs, NJ: Prentice-Hall; 2004.

53. Rosenthal R, Rosnow RL. Contrasts analysis: Focused comparisons in the analysis of variance. Cam-

bridge: Cambridge University Press; 1985.

54. Rosnow RL, Rosenthal R. Focused tests of significance and effect size estimation in counseling psy-

chology. In: Kazdin AE, Kazdin AE, editors. Methodological issues & strategies in clinical research.

Washington, DC, US: American Psychological Association; 1992, pp. 337–49.

55. Szpitalak M, Polczyk R. Reinforced Self-affirmation and Interrogative Suggestibility. Psychiatry Psychol

Law. 2016; 23: 512–20.

56. Schooler JW, Loftus EF. Individual differences and experimentation: Complementary approaches to

interrogative suggestibility. Soc Behav. 1986; 1: 105–12.

57. Tousignant JP, Hall D, Loftus EF. Discrepancy detection and vulnerability to misleading postevent infor-

mation. Mem Cognit. 1986; 14: 329–38. https://doi.org/10.3758/bf03202511 PMID: 3762387

58. Szpitalak M, Polczyk R. Efekt wzmocnionej autoafirmacji—Wzrost odporności na dezinformację wsku-

tek autoafirmacji wzmocnionej pozytywną informacją zwrotną = The reinforced self-affirmation effect—

Increase of resistance to misinformation as a consequence of self-affirmation and positive feedback.

Stud Psychol. 2012; 50: 63–75.

PLOS ONE Reducing interrogative suggestibility

PLOS ONE | https://doi.org/10.1371/journal.pone.0236088 July 21, 2020 12 / 12

https://doi.org/10.3758/bf03202511
http://www.ncbi.nlm.nih.gov/pubmed/3762387
https://doi.org/10.1371/journal.pone.0236088

