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Summary

Forty French gendarmes from the Gendarmerie Nationale, and 40 laypersons com-

pleted two experiments to assess how they make inferences from testimonies. The

first experiment targeted how inferences are made when the critical information on

which a judgment has to be made is explicitly stated in the testimony or it is implicit

and has to be inferred. The second experiment assessed the comprehension of state-

ments when critical information about an event described by a witness was directly

and clearly available in the testimony or embedded within irrelevant information and

personal thoughts of the witness. Results showed that gendarmes had fewer false

alarms than laypersons when the statements were explicit but had as many false

alarms as laypersons when information was implicit and had to be inferred. It was

also found that gendarmes had fewer false alarms than laypersons when the critical

information was not embedded within irrelevant information but had as many false

alarms as laypersons when irrelevant information was present. This study shows that

being a gendarme involves better understanding of testimonies, but only as long as

testimonies do not contain redundant, interfering, and implicit information. Other-

wise, this superiority is lost.
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1 | INTRODUCTION

French gendarmes are security workers involved in many activities

such as law enforcement, surveillance, crime prevention, or criminal

investigation (Davies & Beech, 2017; Esteve, 2018). They receive spe-

cial training and develop particular skills and strategies through several

years of experiences and thousands of hours of practice (Esteve, 2018).

French gendarmes are often the first to respond to crime scenes. Upon

arrival, they are often faced with limited and unconfirmed information

about the alleged crime. They are required to reconstruct events and

deal with preliminary reports, witness statements and impressions, usu-

ally under time and resource pressure (Edmond et al., 2017; Fahsing &

Ask, 2013, 2016). For instance, immediately after the horrific terror

attack in Paris (the 13th of November 2015), police forces (Gendarmerie

Nationale and Police Nationale) were deployed to determine the

unfolding of events by interviewing the first witnesses. In these early

stages of the crisis, investigators reported that they were faced with

inconsistent and inaccurate information. For example, when witnesses

or victims, inside or near the Bataclan concert hall, were asked to

describe the attackers, some have reported that one of the attackers

was female, whilst others reported seeing only male attackers (Seelow,

Piel, & Cazi, 2015). Because witnesses focus their attention on differ-

ent aspects of the scene, and because their memory may be affected

by different factors, testimonies vary in accuracy and in the amount of

relevant information reported (Bull, Valentine, & Williamson, 2009;

Gudjonsson, 2003; Satin & Fisher, 2019). Personal perceptions, knowl-

edge and thoughts are thus guiding their testimony. In such situations,

one question remains poorly investigated: how do investigators deal
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with witnesses' testimony, and what are the factors affecting its

comprehension?

Studies about witness interviewing spend significant time and

effort on understanding cognitive and social factors that influence the

development of effective interviewing (see Satin & Fisher, 2019).

Indeed, the information gathered has a direct influence on the criminal

investigation (Kebbell & Milne, 1998; Yarmey, 2001). However,

human perception does not operate like a video camera and, despite

witnesses' best intentions, their memory often fails them (Bull

et al., 2009; Loftus, 2003, 2005). Studies have shown that factors

such as age, high levels of stress, weapon presence, schemata and

script, or intoxication with psychoactive substances affect the quan-

tity and the quality of information reported by witnesses (Davies &

Hine, 2007; Overman, Wiseman, Allison, & Stephens, 2013; Palmer,

Flowe, Takarangi, & Humphries, 2013; Pickel, 1998). Faced with con-

fused or inaccurate statements, investigators can only rely on their

own comprehension and interpretation abilities to resolve complex

situations in which factual evidence is often missing (Canter &

Youngs, 2009; Fahsing & Ask, 2016). To our knowledge, the role of

expertise in assessing testimonies has not been tested directly yet.

Empirical cognitive research in this area has been largely neglected,

partially because professionals' assessment of testimonies and evi-

dence is believed to be relatively objective and free from bias. How-

ever, this assumption is challenged by a growing number of

investigations suggesting that an expert's assessment is far from being

as objective as it should be (Dror, 2006; Edmond et al., 2017;

Osborne, Woods, Kieser, & Zajac, 2014). Expertise can be understood

as a socially recognized characteristic linked to knowledge, technique,

skills, or a combination of them all, which distinguishes someone from

novices and less experienced people within a discipline (Ericsson,

Charness, Feltovich, & Hoffman, 2006). According to this definition of

expertise, expert chess players almost always will win games against

recreational chess players, expert medical specialists are more likely to

diagnose a disease correctly than less experienced people, and so

on. It also makes possible to conduct studies in different fields where

expertise is likely to play a role and to include that experts could make

errors or not differ from novice under particular circumstances

(Ericsson et al., 2006). However, numerous studies across a wide

range of fields have demonstrated that exposure to, or experience

with, a given procedure or activity does not itself confer expertise

(Ericsson, Hoffman, Kozbelt, & Williams, 2018). In general, the

amount of training and experience displays only a weak relationship

with objective measures of performance. Therefore, expertise does

not always confer increased performance as compared to novices or

layperson. Highly trained individuals with several years of experience

and thousands of hours of practice may fare no better than novices

(Edmond et al., 2017; Ericsson et al., 2006; Fahsing & Ask, 2016;

White, Kemp, Jenkins, Matheson, & Burton, 2014). This is particu-

larly the case in the field of lie detection, behavioral analyses, or

detective expertise (Garrido, Masip, & Herrero, 2004; Kassin,

Meissner, & Norwick, 2005; Koller, Wetter, & Hofer, 2015; Masip &

Herrero, 2015; Vrij, 2008). In addition, other studies reported

that experts in forensic fields may engage in incorrect or biased

interpretation under particular situations or contexts (Dror, 2005;

Dror, 2017; Dror & Hampikian, 2011; Edmond et al., 2017; Osborne,

Taylor, Healey, & Zajac, 2016; Sunde & Dror, 2019). In accordance

with these studies, we conducted a cognitive investigation on French

gendarmes' inference and comprehension abilities during witness

interviews.

Besides witnesses' failures, the quality of testimony may also

depend on the ability of the listener to extract from statements what

happened, where, when and who was involved (Bull et al., 2009;

Davies & Beech, 2017; Gudjonsson, 2003). Therefore, understanding

testimony could be compared to a comprehension task during which

inferences are made on the basis of information given by the witness.

During text or discourse comprehension, readers or listeners integrate

information, and generate an overall coherent picture of stories, the

goals and actions of protagonists, and about events unfolding in the

real world or in some fictional world (Dijk & Kintsch, 1983; Johnson-

Laird, 1983). Most current models of comprehension assume that

readers or listeners generate three levels of representation of a text:

lexical, semantic, and situation model representations (Dijk &

Kintsch, 1983; Graesser, Singer, & Trabasso, 1994; Johnson-

Laird, 1983; Tapiero, van den Broek, & Quintana, 2002). The lexical

level corresponds to the exact wording and syntax of the speech. It is

a verbatim representation of what is said (Kintsch, Welsch,

Schmalhofer, & Zimny, 1990). The semantic level captures the mean-

ing conveyed by the discourse, independently of its surface formula-

tion, but remains closely linked with discourse formulation (Kintsch &

van Dijk, 1978). The situation model is the third level of representa-

tion (Dijk & Kintsch, 1983). At this level, the situation described is rep-

resented separately from the speech structure and embedded in

listeners' knowledge (Dijk & Kintsch, 1983; Johnson-Laird, 1983;

Tapiero, 2007). This level of representation allows access to elements

that are implicitly suggested by the discourse but not explicitly

reported. In sum, during witness interviews, investigators combine,

compare, and integrate incoming information with acquired knowl-

edge, background context, schemata, scenarios, and experiences in

order to construct a coherent mental representation of the situation

described (Barbey, Colom, & Grafman, 2014; Graesser, Millis, &

Zwaan, 1997; Powers, Bencic, Horton, & Beeman, 2012; Virtue,

Haberman, Clancy, Parrish, & Jung Beeman, 2006). Therefore, to suc-

cessfully understand what happened, who were involved, and where

the crime took place, investigators are required not only to capture

what is explicitly reported by witnesses, but also to go further.

Because much of investigators' activities involve dealing with gather-

ing and interpreting information, one might expect that they present

an advantage in all levels of inferences, ranging from recalling precise

verbatim sentences of the witnesses, to paraphrasing them and inter-

preting them (Canter & Youngs, 2009). There is however a real risk

that investigators will engage in incorrect or biased interpretation

related to their own experience (Edmond, Tangen, Searston, &

Dror, 2015).

Correct and appropriate comprehension results from the con-

struction of a coherent representation of the situation reported

(Dijk & Kintsch, 1983; Oostendorp & Goldman, 1998; Tapiero, 2007).
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To elaborate this coherence, researchers assumed that two funda-

mental processes are involved: the construction phase, and the inte-

gration phase. The construction phase consists in making inferences

by activating elements stored in memory linked with the incoming

information, such as background context, prior knowledge, schemata,

scenarios, and experiences (Albrecht & Myers, 1995; Morton Ann

Gernsbacher, 1995; Kintsch, 1988). However, all of the information

generated would not be integrated into the mental representation,

because some activated information will probably be useless for over-

all understanding. The second integration phase refers to mechanisms

for selecting necessary information and eliminating that which is not

relevant. This phase of inhibition is supposed to occur when readers

or listeners are faced with incoherent or contradictory information

(Gernsbacher, 1989; Gernsbacher & Faust, 1991). Although inferences

are a powerful mechanism for comprehension, they may be affected

by the presence of secondary and irrelevant information. Therefore,

this kind of information may affect construction and integration

phases and lead listeners to errors, distortions, and misinterpretations

(Brainerd & Reyna, 2005; Guillory & Geraci, 2010; Hamm &

Hasher, 1992; Hasher & Zacks, 1988; Loftus, Miller, & Burns, 1978).

During a criminal investigation, this phenomenon can be exaggerated

by the fact that witnesses are often interviewed several times and are

required to communicate as much information as possible, including

personal thoughts, feelings, and impressions (Bull et al., 2009;

Gudjonsson, 2003). For example, techniques like the cognitive inter-

view use this kind of information to help witnesses to mentally rein-

state the context, by asking them to recall everything they remember,

and recalling event details multiple times and in different ways (see

Satin & Fisher, 2019). Although these techniques have been shown to

increase the amount of information that witnesses recall (Anderson &

Pichert, 1978; Odinot, Memon, La Rooy, & Millen, 2013; Rooy, Pipe, &

Murray, 2005), there is also a potential increase in incorrect details

recalled (Memon, Meissner, & Fraser, 2010). The difficulty for investi-

gators remains that of generating an appropriate mental representa-

tion, by combining the information they received with prior

knowledge, contextual background, and experiences, while minimizing

the importance of, or rejecting irrelevant information (Guillory &

Geraci, 2010; Hamm & Hasher, 1992; Hasher & Zacks, 1988; Mason &

Just, 2006; Seifert, 2002; Tompkins, Lehman-Blake, Baumgaertner, &

Fassbinder, 2001). Several studies have examined how exposure to

irrelevant information, such as contextual or emotion-evoking infor-

mation, mislead forensic experts in the analysis and the interpretation

of latent fingerprints, DNA mixtures, or bloodstains (Dror, 2005;

Dror, 2017; Dror & Hampikian, 2011; Osborne et al., 2016; Sunde &

Dror, 2019). In the same vein, one could expect that secondary and

irrelevant information including witnesses' personal thoughts and feel-

ings may lead listeners to errors and misinterpretations. Then, the dif-

ficulty in correctly understanding statements as a whole could be due

to the inability to set aside inferred information that is not relevant

(Hamm & Hasher, 1992; Hasher & Zacks, 1988; Zacks, Hasher, Doren,

Hamm, & Attig, 1987). Testimony investigation may be understood as

a process of gathering information which is relevant to the facts that

are described and identifying the best explanation while rejecting that

information that is irrelevant and not related to the facts. As reported

by Fahsing and Ask (2016), investigations are often complicated by

the large number of potential explanations and the constant influx of

information, and the many possible ways to combine, test, and

develop competing investigative hypotheses to the most likely expla-

nation. As a consequence, we hypothesized that French gendarmes

may be less affected by secondary and irrelevant information. During

their daily activities they face complex statements; hence, they could

develop strategies that help them to focus on and integrate relevant

information. However, there is also a risk that contextual information,

expectations, and experiences may affect their interpretations

(Gilovich, Griffin, Kahneman, & Press, 2002).

The purpose of the present study was to investigate French gen-

darmes' testimony comprehension abilities. In a first experiment

(Experiment 1), we investigated how comprehension is affected when

critical information is explicitly reported, or needs to be inferred.

Then, in a second experiment (Experiment 2), we assessed the com-

prehension of statements when critical information was embedded in

redundant and irrelevant information, including witnesses' thoughts

and feelings about the event or about unrelated memories. In accor-

dance with the above-mentioned literature, we expected French gen-

darmes to be better at comprehension than laypersons, whether the

critical information on which inferences were to be made was explicit,

implicit, or embedded in irrelevant information. However, recent stud-

ies suggest that experts conducting forensic examinations are far from

being as objective as they should be (Edmond et al., 2017; Sunde &

Dror, 2019), leading us to doubt whether the superiority of gen-

darmes would be ever-present. To examine our hypotheses, a set of

participants from the Gendarmerie Nationale, and a set of participants

with no involvement in law enforcement completed the two experi-

ments of the present study.

2 | EXPERIMENT 1

2.1 | Method

This experiment was based on and adapted from the “La gestion de

l'implicite” neuropsychological test (Duchêne May-Carle, 2000).

2.1.1 | Participants

A total of 80 participants took part in this study. Forty participants

were French gendarmes (all male) from the Gendarmerie Nationale,

Sathonay Camp, France, and 40 were laypersons (e.g., engineers, pho-

tographer, consultant, sales representative, farmer). Their age ranged

from 19 to 55 years old (M = 30.80; SD = 9.40). The gendarmes were

slightly younger (M = 28.55; SD = 5.46) than the laypersons

(M = 33.05; SD = 11.78; t[78] = 2.19; p < .031; Cohen's d = .49).

Therefore, whenever a group effect or a group interaction is observed,

age will be used as a covariate in order to control this effect. Partici-

pants were excluded if they self-reported had taking any psychoactive
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medication (antidepressant, anxiolytics, neuroleptics, anticonvulsants,

hypnotics, tranquilizers, etc.) or regular use of other psychoactive sub-

stances (alcohol, marijuana, etc.) for a period of 6 months prior to the

experiment. Participants were also excluded if French was not their

mother tongue. They all reported normal vision and hearing, and gave

their informed written consent for their participation. No prerequisite

was necessary, and participation was voluntary. The study was con-

ducted according to the ethical guidelines of the Declaration of

Helsinki.

2.1.2 | Intelligence measure

An intelligence evaluation was carried out for each participant in order

to verify that the two groups did not exhibit any differences of this

type. Otherwise, whenever a group effect or a group interaction is

observed, IQ would be used as a covariate to control that effect. A

four-subtest short form of the Wechsler Adult Intelligence Scale, 3rd

ed. (WAIS-III; (Grégoire & Wierzbicki, 2009), which has good predic-

tive accuracy of total test scores in normal individuals, was adminis-

tered to participants (test–retest reliability = 0.95; using the

vocabulary, information, block design, and matrix reasoning subtests).

The task lasted less than 30 min.

2.1.3 | Stimuli and apparatus

Inferences. This task was especially designed to assess inferences

made on information that is explicit or implicit. It consisted in 10 brief

narratives; each one was followed by four statements to be judged.

All stimuli were videos. Four individuals (two males and two females)

were recruited to be audio-video-recorded (Camera Panasonic LUMIX

FZ-300, Resolution 1920 × 1080pi). The first male recorded five brief

narratives, and the first female the five remaining narratives. The sec-

ond male recorded the four statements to be judged relative to each

narrative narrated by the first male. This was also the same for

women. The narratives were simple sentences (e.g., Patrick said to his

brother, “You should clean your car if you are hoping to sell it to

someone.”). As for the statements to be judged, half explicitly con-

cerned the fact stated in the narrative (explicit condition: “According
to Patrick, the car needs to be washed”), and the other half concerned

facts that were not explicitly stated in the text, but that could be

inferred (implicit condition: “Patrick doubts that his brother can find a

buyer for his car”). More complete examples of this material could be

found in the supporting information.

2.1.4 | Procedure

At the start, a slide explained the task to the participants. They were

instructed that they would see male or female actors giving a brief

narrative. Each narrative was immediately followed by short videos of

other actors pronouncing sentences that the participants were

required to judge (statements to be assessed). In each trial, partici-

pants were required to watch each of the narratives attentively, and,

for each subsequent statement to be judged, to say whether the

statement was what they had understood or not. Then, the task com-

menced, and the first narrative video was shown. Then, four state-

ments to be assessed were presented in a random order for each

participant. After each statement to be assessed, a display indicating

“yes or no” encouraged the participants to answer using the key-

board. Then, the next narrative was shown, followed by four state-

ments to be assessed, and so on, until the end of the experiment. Two

conditions were randomly and equiprobably presented: (a) explicit

condition, the critical information was explicitly reported in the narra-

tive; (b) implicit condition, the critical information was not explicitly

reported, but needed to be inferred from the narrative. A total of

10 narratives were presented each followed by statements to be

assessed. For each condition, 50% of the videos to be assessed were

correct (“yes” response), and 50% were incorrect (“no” response). The
task was administered on a laptop computer with OpenSesame soft-

ware (Mathôt, Schreij, & Theeuwes, 2012). The task lasted less

than 8 min.

2.1.5 | Data analysis

Hit rates (i.e., responding “yes” when the expected response was

“yes”), and false alarms (i.e., responding “yes” when the expected

response was “no”) were compiled. Then, the proportion of hits and

the proportion of false alarms were calculated and analyzed sepa-

rately for each condition. The proportion of hits reflects whether

participants grasped critical information effectively, whereas the pro-

portion of false alarms indicates whether misinterpretations

occurred. The proportion of “yes” responses (i.e., responding “yes”
whatever the expected response) was also calculated. This score

reflects participants' tendency to accept the information that they

heard.

2.2 | Results and discussion

2.2.1 | Intelligence measure

French gendarmes and the laypersons did not differ in terms of IQ

(gendarmes M = 104.04; SD = 10.38; laypersons M = 99.96;

SD = 13.21; t[78] = 1.54; >0.13; Cohen's d = .34).

2.2.2 | Inference

The results are displayed in Table 1.

Proportions of hits

The participants' mean proportion of hits in the explicit condition was

0.883 (SD = 0.146), whereas the mean proportion of hits in the
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implicit condition was 0.775 (SD = 0.187). In both conditions, the par-

ticipants' proportion of hits ranged between 0.2 and 1.

An analysis of variance (ANOVA) was computed on the propor-

tion of hits with the condition (explicit vs. implicit) as the within-

participant factor, and the group (laypersons vs. French gendarmes) as

the between-group factor. The main condition effect was significant

(F[1, 78] = 28.11; p = .000001; η2p = 0.265), the proportion of hits

was greater in the explicit condition (M = 0.883; SD = 0.146) than in

the implicit condition (M = 0.775; SD = 0.187), meaning that partici-

pants found correct information easier to understand when it was

presented explicitly than when it was implicit. This is in line with our

expectations because the comprehension of implicit information

involves more processes such as previous knowledge and experiences

(Barbey et al., 2014). The main group effect was not significant

(F[1, 78] = 0.10; p = .753; η2p = 0.001), the performances of French

gendarmes (M = 0.834; SD = 0.116) are similar to those of laypersons

(M = 0.824; SD = 0.163), independently of the condition. The

Condition × Group interaction did not reach significance (F[1, 78] =

1.52; p = .221; η2p = 0.019; Figure 1).

Proportions of false alarms

The participants' proportion of false alarms in the explicit condition

ranged between 0 and 1 (M = 0.060; SD = 0.140), and between 0 and

0.8 (M = 0.051; SD = 0.111) in the implicit condition.

A separate ANOVA was conducted on the proportion of false

alarms with the condition (explicit vs. implicit) as the within-

participant factor, and the group (laypersons vs. French gendarmes) as

the between-group factor. The main condition effect was not signifi-

cant (F[1, 78] = 0.74; p = .393; η2p = 0.009), the proportion of false

alarms did not differ between the explicit condition (M = 0.06;

SD = 0.140) and the implicit condition (M = 0.05; SD = 0.111). The

main group effect was significant (F[1, 78] = 6.25; p = .014;

η2p = 0.074). French gendarmes overall had less false alarms

(M = 0.024; SD = 0.032) than laypersons (M = 0.088; SD = 0.158).

The Condition × Group interaction was also significant (F[1, 78] =

4.35; p = .040; η2p = 0.053). Newman–Keuls multiple corrected com-

parisons revealed that the French gendarmes' proportion of false

alarms was significantly lower than the laypersons' proportion of false

alarms in the explicit condition (gendarmes M = 0.018; SD = 0.050;

TABLE 1 Proportions of hits,
proportions of false alarms, and
proportions of “yes” responses according
to condition (explicit vs. implicit), and as a
function of the group (laypersons vs.
French gendarmes)

Laypersons (N = 40) French gendarmes (N = 40)

M SD Min Max M SD Min Max

Proportion of hits

Explicit condition 0.865 0.164 0.200 1.00 0.900 0.124 0.400 1.00

Implicit condition 0.783 0.211 0.200 1.00 0.768 0.162 0.400 1.00

Proportion of false alarms

Explicit condition 0.103 0.183 0.00 1.00 0.018 0.050 0.00 0.200

Implicit condition 0.073 0.147 0.00 0.800 0.030 0.052 0.00 0.200

Proportion of “yes” responses

Explicit condition 0.484 0.062 0.350 0.6 0.459 0.069 0.2 0.55

Implicit condition 0.428 0.117 0.100 0.65 0.399 0.083 0.2 0.55

Abbreviations: M, mean proportions; Max, maximum; Min, minimum; SD, standard deviation.

F IGURE 1 Mean proportions of hits
as function of the condition (explicit
vs. implicit) and group (French gendarmes
vs. laypersons). Error bars
represent 1 SEM
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laypersons M = 0.103; SD = 0.183; p = .013). The French gendarmes'

proportion of false alarms in the implicit condition (M = 0.030;

SD = 0.052) was significantly lower than the laypersons' proportion of

false alarms in the explicit condition (p = .026). Finally, laypersons had

more false alarms in the explicit than the implicit condition (M = 0.073;

SD = 0.147; p = .041). No other significant differences were revealed.

Entering the age as a covariate did not affect the main group effect

(F[1, 77] = 5.987; p = .017; η2p = 0.072), or the Condition × Group inter-

action which was still significant (F[1, 77] = 47.162; p = .045;

η2p = 0.051; Figure 2). French gendarmes seem to differ from laypersons

in the proportion of false alarms. The results showed that they had less

false alarms than laypersons when the statements were explicit, but not

when information had to be inferred.

Proportion of “yes” responses

The participants' mean proportion of “yes” responses in the explicit

condition ranged between 0.2 and 0.6 (M = 0.471; SD = 0.066),

whereas it ranged between 0.1 and 0.65 (M = 0.413; SD = 0.102) in

the implicit condition.

An ANOVA was conducted on the proportion of “yes” responses
with the condition (explicit vs. implicit) as the within-participant

factor, and the group (laypersons vs. French gendarmes) as the

between-group factor. The main condition effect was significant

(F[1, 78] = 31.85; p = .0001; η2p = 0.290), the proportion of “yes”
responses was greater in the explicit condition (M = 0.471;

SD = 0.066) than in the implicit condition (M = 0.413; SD = 0.102),

meaning that participants tend to accept information that they had

received explicitly more easily than when it was implicit. The main

group effect was not significant (F[1, 78] = 2.790; p = .1;

η2p = 0.035), the performances of French gendarmes (M = 0.429;

SD = 0.06) were similar to those of laypersons (M = 0.456;

SD = 0.082), independently of the tested condition. The

Condition × Group interaction did not reach significance (F1, 78) =

0.033; p = .856; η2p = 0.0001; Figure 3).

F IGURE 2 Mean proportions of false
alarms as function of the condition
(explicit vs. implicit) and group (French
gendarmes vs. laypersons). The asterisk
denotes a significant difference. Error bars
represent 1 SEM

F IGURE 3 Mean proportions of “yes”
responses as function of the condition
(explicit vs. implicit) and group (French
gendarmes vs. laypersons). Error bars
represent 1 SEM
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These results suggest that French gendarmes performed as well

as laypersons in grasping critical information effectively whether it

was presented explicitly or required to be inferred. French gen-

darmes also had fewer false alarms than laypersons when the state-

ments were explicit but had as many false alarms as laypersons when

information was implicit and had to be inferred. These results sug-

gest that French gendarmes do not exhibit response tendencies in

comparison with laypersons, indicating that they exhibit correct

understanding and interpretation due to their ability to reject infor-

mation, and not due to response bias. Taken together these results

suggest that, when faced with testimony, French gendarmes exhibit

correct understanding and interpretation, and this is due to their abil-

ity to reject information. However, their tendency not to accept

information that they have heard seems to fade when implicit pro-

cesses are involved.

3 | EXPERIMENT 2

3.1 | Method

3.1.1 | Participants

The participants who took part in Experiment 2 were the same as

those in Experiment 1.

3.1.2 | Stimuli and apparatus

Geoffrey inferences on testimony test (GI2T). The GI2T was espe-

cially designed to assess the ability to set aside interfering and

distracting information during inferences. It consisted in a fic-

tional testimony of assault reported by an eyewitness. The testi-

mony included a full description of an event (e.g., “I headed for

the bus stop, and I was waiting. Beside me a man was pacing on

the phone …”). The facts and the description of the facts are con-

sidered here as being the critical information. A substantial

amount of irrelevant information and personal thoughts were

added and intermixed with some statements about facts

(e.g., “night was falling, and the lit streetlights were diffusing a

strange atmosphere.1 Their lights made people's shadows dance

like in the alleyways of Paris on rainy nights …”) and was intended

to interfere with the participants' correct understanding of some

parts of the story. For example, participants could erroneously

infer that the witness was returning from Paris. The fictional testi-

mony was followed by 16 statements to be assessed that were all

implicit, that is, were neither stated nor explicit in the testimony,

but could be inferred. Two individuals (one female and one male)

were recruited to be audio-video-recorded (Camera Panasonic

Lumix FZ-300; 1920 × 1080pi). The female recorded the testi-

mony, and the male the associated statements to be assessed.

More complete examples of this material could be found in the

supporting information.

3.1.3 | Procedure

At the start of the experiment, a slide explained the task to the partici-

pant, who was instructed that they would see a female actor giving

testimony in audio–video format. The testimony recording would be

immediately followed by short videos of the male actor pronouncing

statements that the participants were required to assess. Participants

were required to watch the testimony attentively, and, for each state-

ment to be assessed, state whether that was what they understood.

The task then commenced. At first, the video testimony was pres-

ented. Then, 16 statements to be assessed were presented in a ran-

dom order for each participant. After each statement to be assessed,

a display indicating “yes or no” prompted the participant to answer

using the keyboard. Two conditions were randomly and equiprobably

presented: (a) absence of interfering information: in the testimony,

the critical information was not embedded in secondary and irrelevant

information; (b) presence of interfering information: in the testimony,

the critical information was embedded in secondary and irrelevant

information. Setting irrelevant information aside was only required in

this case. For each of the two conditions, 50% of the statements to be

assessed were correct (“yes” response), and 50% were incorrect (“no”
response). The task was administered on a laptop computer with

OpenSesame software (Mathôt et al., 2012). The task lasted less than

10 min.

3.1.4 | Data analysis

The same analyses as for Experiment 1 were carried out.

3.2 | Results

The results are displayed in Table 2.

3.2.1 | Proportions of hits

The participants' proportion of hits in the absence of interfering infor-

mation ranged between 0.00 and 1 (M = 0.681; SD = 0.261), whereas

their proportion of hits in the presence of interfering information

ranged between 0.250 and 1 (M = 0.753; SD = 0.209).

An ANOVA was computed on each proportion of hits with the

condition (absence of interfering information vs. presence of interfer-

ing information) as the within-participant factor, and the group (lay-

persons vs. French gendarmes) as the between-participant factor. The

main condition effect was significant (F[1, 78] = 4.59; p = .035;

η2p = 0.056); the proportion of hits was greater in the presence of

interfering information (M = 0.753; SD = 0.209) than in absence of

interfering information (M = 0.681; SD = 0.261), meaning that partici-

pants found correct information easier to understand when it was

embedded in secondary and irrelevant information. The main group

effect was not significant (F[1, 78] = 0.28; p = .596; η2p = 0.004);
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French gendarmes (M = 0.728; SD = 0.155) did not differ from layper-

sons (M = 0.706; SD = 0.209) whatever the condition. The

Condition × Group interaction did not reach significance (F[1,

78] = 0.08; p = .781; η2p = 0.001; Figure 4).

3.2.2 | Proportions of false alarms

The participants' mean proportion of false alarms in the absence of

interfering information was 0.238 (SD = 0.238), whereas the mean

proportion of false alarms in the presence of interfering information

was 0.334 (SD = 0.214). In both conditions, the proportions of false

alarms ranged between 0 and 0.750.

An ANOVA was computed on each proportion of false alarms

with the condition (absence of interfering information vs. presence

interfering information) as the within-participant factor, and the group

(laypersons vs. French gendarmes) as the between-participant factor.

The main condition effect was significant (F[1, 78] = 11.11; p = .001;

η2p = 0.125); the proportion of false alarms was greater in the pres-

ence of interfering information (M = 0.334; SD = 0.214) than in

absence of interfering information condition (M = 0.238; SD = 0.238).

It seems that participants committed more misinterpretations when

interfering information was involved. The main group effect was only

marginally significant (F[1, 78] = 3.80; p = .055; η2p = 0.046),

suggesting that French gendarmes (M = 0.247; SD = 0.161) tended to

have fewer false alarms than laypersons (M = 0.325; SD = 0.196). The

Condition × Group interaction was significant (F[1, 78] = 6.11;

p = .015; η2p = 0.073). Newman–Keuls multiple corrected comparisons

revealed that the French gendarmes' proportion of false alarms in

absence of interfering information (M = 0.163; SD = 0.192) was signif-

icantly lower than their proportion of false alarms in presence of inter-

fering information (M = 0.331; SD = 0.207; p = .0004), and the

TABLE 2 Proportions of hits, proportions of false alarms, and proportions of “yes” responses according to the condition (absence of
interfering information vs. presence of interfering information), and as a function of the group (laypersons vs. French gendarmes)

Laypersons (N = 40) French gendarmes (N = 40)

M SD Min Max M SD Min Max

Proportion of hits

Absence of interfering information 0.675 0.301 0.00 1.00 0.688 0.217 0.250 1.00

Presence of interfering information 0.738 0.226 0.250 1.00 0.769 0.191 0.250 1.00

Proportion of false alarms

Absence of interfering information 0.313 0.258 0.00 0.750 0.163 0.192 0.00 0.750

Presence of interfering information 0.338 0.223 0.00 0.750 0.331 0.207 0.00 0.750

Proportion of “yes” responses

Absence of interfering information 0.494 0.162 0.125 0.75 0.425 0.135 0.25 0.75

Presence of interfering information 0.538 0.142 0.25 0.875 0.550 0.135 0.25 0.75

Abbreviations: M, mean proportions; Max, maximum; Min, minimum; SD, standard deviation.

F IGURE 4 Mean proportions of hits
as function of the condition (explicit
vs. implicit) and group (French gendarmes
vs. laypersons). Error bars
represent 1 SEM
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laypersons' proportion of false alarms in both conditions (absence of

interfering information M = 0.313, SD = 0.258, p = .002; presence of

interfering information M = 0.338, SD = 0.223, p = .002). When age

was entered as a covariate, the main group effect remained marginally

significant (F[1, 77] = 3.76; p = .056; η2p = 0.047). Finally, age as a

covariate did not affect the Condition × Group interaction, which was

still significant (F[1, 77] = 5.38; p = .023; η2p = 0.065; Figure 5). French

gendarmes seem to differ from laypersons in the proportion of false

alarms only when the statements do not involve interfering informa-

tion. These results suggest that French gendarmes tend to reject false

information more easily than laypersons as long as no interfering

information is present, meaning that they are cautious not to accept

any given information easily. However, this superiority seems to

diminish when interfering information such as personal thoughts and

feelings are included in the testimony.

3.2.3 | Proportion of “yes” responses

The participants' proportion of “yes” responses in the absence of

interfering information ranged between 0.125 and 0.75 (M = 0.459;

SD = 0.152), whereas their proportion of” yes “responses in the pres-

ence of interfering information ranged between 0.250 and 0.875

(M = 0.544; SD = 0.138).

An ANOVA was conducted on the proportion of “yes” responses
with the condition (absence of interfering information vs. presence of

interfering information) as the within-participant factor, and the group

(laypersons vs. French gendarmes) as the between-group factor. The

main condition effect was significant (F[1, 78] = 16.81; p = .0001;

η2p = 0.177); the proportion of “yes” responses was greater in the

presence of interfering information (M = 0.554; SD = 0.138) than in

the absence of interfering information (M = 0.459; SD = 0.152), mean-

ing that participants tend to say they heard information regardless of

whether it was correct. In other words, interfering information dis-

turbs understanding to the point of no longer differentiating between

correct and incorrect information. The main group effect was not sig-

nificant (F[1, 78] = 1.29; p = .261; η2p = 0.016); the performances of

French gendarmes (M = 0.488; SD = 0.099) were similar to those of

laypersons (M = 0.516; SD = 0.122) independently of the condition.

The Condition × Group interaction was only marginally significant (F

[1, 78] = 3.90; p = .052; η2p = 0.048). Newman–Keuls multiple

corrected comparisons revealed that the French gendarmes' propor-

tion of “yes” responses in the absence of interfering information

(M = 0.425; SD = 0.135) was significantly lower than their proportion

in the presence of interfering information (M = 0.550; SD = 0.135;

p = .0004), and the laypersons' proportion in both conditions (absence

of interfering information M = 0.494, SD = 0.162, p = .03; presence of

interfering information M = 0.537, SD = 0.142, p = .001). When age

was entered as a covariate, the Condition × Group interaction was

still marginal (F[1, 77] = 3.51; p = .065; η2p = 0.044; Figure 6). These

results confirm that French gendarmes tend to accept information less

than laypersons only when interfering information was not involved.

These results suggest that French gendarmes performed as well

as laypersons in grasping critical information embedded in secondary

and irrelevant information. They appear to have had fewer false

alarms than laypersons when the critical information was not embed-

ded in irrelevant information, but had as many false alarms as layper-

sons when secondary and irrelevant information was present. The

results also indicate that French gendarmes seem to exhibit a lower

response tendency to accept information heard compared to layper-

sons when secondary and irrelevant information was not involved.

Otherwise, it seems that they lose their advantage.

4 | DISCUSSION

Previous studies have demonstrated how people's perceptions and

cognitions are affected by context, motivation, expectation, and expe-

rience in different forensic fields such as fingerprints or bloodstains

(Dror, 2017; Gilovich et al., 2002; Osborne et al., 2016; Sunde &

F IGURE 5 Mean proportions of false
alarms as function of the condition
(explicit vs. implicit) and group (French
gendarmes vs. laypersons). The asterisk
denotes a significant difference. Error bars
represent 1 SEM
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Dror, 2019). The present study investigates French gendarmes' compre-

hension abilities compared to those of laypersons for the first time. We

examined comprehension when critical information is reported explicitly

or required that inferences be drawn, and when inferring processes

involve setting aside secondary irrelevant information. This work repre-

sents an exploratory investigation of this issue using paradigms evaluat-

ing the ability to make inferences and the ability to separate information

from items that are not relevant for comprehension. French gendarmes

are faced with complex situations on a daily basis, in which they are

required to grasp or deduce important information in discourses quickly.

For this reason, it was expected that French gendarmes would perform

better than laypersons due to their activities (Canter & Youngs, 2009;

Davies & Beech, 2017; Gudjonsson, 2003). Our results do not totally

confirm these assumptions but support the idea that French gendarmes

and laypersons have different strategies when having to make inferences

on the basis of oral testimonies.

First, we showed that French gendarmes were as accurate as lay-

persons in reporting correct critical information in both conditions,

when information was explicitly available, and when it required

implicit processing. Differences between the groups appeared when

considering incorrect information mistakenly understood as having

been given (false alarms). The results revealed that French gendarmes

had fewer false alarms than laypersons when the critical information

was explicitly reported, meaning that they were reluctant to accept

false information, and correctly rejected it more frequently. Models of

discourse comprehension state that the lexical and semantical level of

comprehension captures the meaning conveyed by statements and

requires activation of the knowledge directly associated with the

wording (Dijk & Kintsch, 1983; Kintsch et al., 1990; Tapiero, 2007).

However, the French gendarmes' advantage was lost when the infor-

mation provided was implicit and more ambiguous, with a need to

match it to stored knowledge and create a mental representation of

the situation described (Dijk & Kintsch, 1983; Johnson-Laird, 1983;

Tapiero, 2007) before making inferences. This is disappointing since,

as professionals collecting and integrating information within a larger

framework of various testimonies and other kinds of information,

French gendarmes could be expected to perform better than layper-

sons. Why is this the case?

Due to limited capacity, individuals, including experts in any field,

have to be selective in the information receiving attention in manners

fitting with preexisting knowledge, experiences, and well-learned sce-

narios (Dror, 2017; Edmond et al., 2015; Edmond et al., 2017). These

cognitive heuristics are efficient strategies that are largely automatic

and beyond conscious awareness, resulting in efficiency in the task at

hand, but also constitute the bedrock of expertise (Dror et al., 2011;

MacLean & Dror, 2016). Although several studies have demonstrated

that heuristics can facilitate the processing of information by making

it more efficient and faster (Kosslyn, 1998), others have suggested

that they could lead to errors and misinterpretation by considering

incorrect information as correct (Darley & Gross, 1983; Dror, 2017;

Dror, Péron, Hind, & Charlton, 2005). Indeed, previous studies investi-

gating forensic experts' interpretations demonstrated that if the

information is ambiguous, such as a small amount of DNA or

degraded fingerprints, experts tended to interpret information as

supporting their pre-established hypothesis or initial impression

(Nickerson, 1998; Tversky & Kahneman, 1974). Like many other cog-

nitive processes, comprehension and inferences are partially data-

driven by the information reported in statements. In this case, experts'

experience would help them and prompt them to reject incorrect

information that is explicitly presented and, thus, immediately avail-

able more effectively (Ashworth & Dror, 2000). However, many inter-

actions, especially witness interviews, are far from perfect

(Gudjonsson, 2003; Satin & Fisher, 2019). Statements are often con-

fused, incoherent, inconsistent, and contain such ambiguous informa-

tion that comprehension and inferences may be more difficult (Barbey

et al., 2014; Gudjonsson, 2003). Faced with these difficulties and

ambiguities, listeners have to go beyond what it is explicitly reported,

and previous knowledge and experience need to be mobilized

F IGURE 6 Mean proportions of “yes”
responses as function of the condition
(explicit vs. implicit) and group (French
gendarmes vs. laypersons). Asterisks
denote significant differences. Error bars
represent 1 SEM
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(Baggett, 1975; Barbey et al., 2014; Potts, Keenan, & Golding, 1988;

Powers et al., 2012; Thorndyke, 1976). The use of such heuristics

would probably be the source of the differences observed between

the French gendarmes and laypersons when inferring on the basis of

explicit and implicit information.

Another factor that may influence comprehension and inference

is the degree to which critical information is embedded in and inter-

mingled with secondary irrelevant information, and, therefore, the

ability to keep tracking relevant information in a noisy background.

The ability to disentangle critical information from the witnesses' own

thoughts and impressions was assessed in Experiment 2. The results

showed that French gendarmes were as good as laypersons in spot-

ting critical and accurate information, whether interfering information

was added or not. However, the two groups differed when spotting

inaccuracies. In cases where inferences had to be made on informa-

tion that was not intermingled with the witness's personal thoughts

and impressions, French gendarmes were superior. This advantage

disappeared when irrelevant information was present. It seems that

French gendarmes' background, knowledge, and experience result in

them being more effective at setting incorrect and inaccurate informa-

tion aside in the absence of irrelevant information. When irrelevant

information made testimony more difficult and ambiguous to under-

stand, French gendarmes accepted inaccurate information as being

correct just as frequently as laypersons. Once again, the observation

that French gendarmes are no better than laypersons in complex situ-

ations goes beyond experts' expectations, and once again it may be

disappointing. How can these results be explained?

One mechanism that may explain why people have difficulties

rejecting incorrectly inferred information can be found in studies on

the memory of inferences. These studies suggest that once made,

inferences are very difficult to correct (Guillory & Geraci, 2010; John-

son & Seifert, 1994; Wilkes & Leatherbarrow, 1988). Indeed, inferen-

tial information is incorporated online in discourse representation, and

integrated with related information to determine event sequences or

resolve incoherence and inconsistencies (Baggett, 1975; Barbey

et al., 2014; Potts et al., 1988; Powers et al., 2012; Thorndyke, 1976).

Some studies have reported that individuals' response times for iden-

tifying words associated with inferences are as quick as those of

explicitly stated words (Potts et al., 1988), and individuals often report

inferred information as being factual in a recall (Baggett, 1975;

Thorndyke, 1976). Hence irrelevant information may result in incor-

rect inferences that will be then difficult to ignore, to revise and to

discard being drawn. Wilkes and Leatherbarrow (1988) demonstrated

that when participants read incorrect information and then received

the correct information, they failed to use the corrected information

when asked to make inferences about what they had just read. Thus,

it seems that once people come across information, they will continue

to rely on that information to make future inferences about an event

even if that information is incorrect. Therefore, it appears that infer-

ences are powerful sources of information that can be difficult to

modify when distracting or secondary information is not properly

inhibited, leading individuals to consider incorrect information to be

true (Hamm & Hasher, 1992; Hasher & Zacks, 1988; Zacks

et al., 1987). Our study is in line with the work of Wilkes and

Leatherbarrow (1988) and shows that police officers are not immune

to this effect.

To our knowledge, this is the first study to examine cognitive fac-

tors that determine law enforcement professionals' comprehension

and inferences on witness testimony. It was found that French gen-

darmes indeed understand testimonies better when information is

easily accessible, either because it is explicitly stated or otherwise

embedded within a background of secondary and irrelevant informa-

tion given by the witness. However, they perform in the same way as

laypersons when they are required to discard inaccuracies. Some limi-

tations should be considered here. One of these concerns the infer-

ence task. This task was composed of separate short narratives, each

followed by sentences that participants were required to assess. This

experimental constraint does not simulate the challenge of inter-

viewing a witness and understanding testimony as a whole. Future

investigations could focus on a more realistic task making it possible

to evaluate explicit and implicit comprehension levels. In addition, it is

regularly argued that studies involving forensic experts do not mea-

sure people's performances accurately due to a lack of realism of the

manipulation. In this sense, the GI2T was designed from true testi-

mony of a young woman to which interfering information and per-

sonal thoughts were added. This was done in order to assess the

ability of participants to set aside this kind of information during infer-

ential processing and comprehension. These manipulations may not

be optimal; therefore, future studies may use actual testimonies to

investigate experts' ability to grasp relevant information. Our study

supplements the growing number of findings supporting the idea that

experts may not outperform novice individuals in specific tasks

(Kassin, Dror, & Kukucka, 2013). Experts' performance and accuracy

are an important issue in almost all specialized domains. In contrast to

novices, experts possess specialized knowledge, specific abilities and

skills, experience, and decision-making processes that enable them to

perform certain tasks and make correct decisions (Dror, Kosslyn, &

Waag, 1993). However, being an expert does not necessarily mean

error-free performance; in fact almost every specialist domain is sub-

ject to error (Dror, Charlton, & Péron, 2006). It is clear that the acqui-

sition of expertise requires more than just an accumulation of

experience (Kahneman, 1973; Tversky & Kahneman, 1974). Indeed,

these professionals must also be able to avoid and mitigate extrane-

ous contexts and other influences that may interfere with their ability

to examine, evaluate, and assess relevant information. Their decisions

should be based on the information relevant to the task at hand and

its unbiased interpretation. This involves independent thinking that

ignores extraneous pressures and influences to a large extent. There

are many varied external pressures and influences (Dror et al., 2006;

Edmond et al., 2017). Our study is a continuation of the new frame-

work which aim to better understand of factors and cognitive mecha-

nisms involved in experts' work and efficiency to help to inform the

design of training, procedure and environments, and to identify peo-

ple who are likely to make good experts.

This study shows that an expert, who collects, records, and com-

piles testimonies full of redundant, irrelevant information, as well as
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witnesses' personal views and thoughts in order to build a coherent

scenario, is quite sensitive to information that is not directly and easily

accessible. The present results provide new findings and enhance our

understanding as to how information is gathered and processed dur-

ing witness interviews in criminal investigations. It examines cognitive

mechanisms and biases in the collection and interpretation of informa-

tion by experts. Therefore, we believe that considerable efforts should

be made to gain a better understanding of this issue, appealing to a

broad audience. We encourage future investigation to examine how

factors such as external contextual and emotional information related

to the case or external pressure to solve the case affect experts' judg-

ment and comprehension of situations.
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