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Abstract

Sketching while narrating involves describing an event while sketching on a blank

paper (self-generated sketch) or on a printed map. We compared the effects of self-

generated sketches and printed maps on information elicitation and lie detection.

Participants (N = 211) carried out a mock mission and were instructed to tell the

truth or to lie about it in an online interview. In the first phase of the interview, all

participants provided a free recall. In the second phase, participants provided

another free recall or verbally described the mission while sketching on a blank

paper or on a printed map. Truth tellers provided richer accounts than lie tellers.

Larger effect sizes emerged for the self-generated sketch condition than for the

printed map and free recall conditions. This suggests that self-generated sketches

are more effective lie detection tools when information on routes and locations is

sought.
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Investigators are increasingly using sketches when interviewing

suspects to elicit information and detect lies (Dando et al., 2009; Deeb,

Granhag, et al., 2018). The sketches are usually self-generated such that

suspects are provided with a blank sheet of paper and asked to sketch

while describing the target event (Marlow & Hilbourne, 2011). Some-

times investigators may want more information on a target route that is

central to the event. In such instances, investigators may ask suspects

for a self-generated sketch, or provide suspects with a printed map on

which they can sketch the target route and activities completed along

that route (M. Fallon, personal communication, November 9, 2018). As

with self-generated sketches, printed maps are widely used in investi-

gative and intelligence-gathering interviews (S. Kleinman, personal com-

munication, June 27, 2016). Researchers have examined the effects of

self-generated sketches on information elicitation and lie detection, but

they have yet to explore the effects of printed maps. In the current

experiment, we filled this gap and compared the effects of different

modalities (self-generated sketch, printed map, and free recall without

sketch) when truth tellers and lie tellers described an event involving

activities at different locations.

1 | THE BENEFITS OF SKETCHING FOR
ELICITING INFORMATION AND CUES TO
DECEIT

Sketching is one of the mnemonics of the modified Cognitive

Interview (Dando et al., 2009; Eastwood et al., 2019). The Cognitive

Interview is an interview technique that comprises several memory-

enhancement components to elicit reliable and valuable information

and is used by investigators worldwide (Dickinson et al., 2019;

Fisher & Geiselman, 1992). One of its components is the sketch men-

tal reinstatement of context in which interviewees are instructed to
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imagine the original experience of the event, including the environ-

mental surroundings, their senses and feelings and then to verbally

recall and sketch the event at the same time (Dando et al., 2009). It

has been shown that sketching while narrating outperforms a verbal

free recall (Dando et al., 2011; Leins et al., 2014; Mattison

et al., 2015).

Sketching acts as a self-generated cue that improves recall.

According to the encoding specificity principle (Thomson &

Tulving, 1970), when appropriate retrieval cues are available,

retrieval is ultimately strengthened. As sketches are visual outputs

that are compatible with the visually experienced event, this in turn

improves visual and spatial recall more than just a free recall

(Schacter & Badgaiyan, 2001). Another reason that sketches out-

perform free recall is that it takes time to sketch, and prolonged

thinking about an event results in recalling more information

(Butler et al., 1995; Yantis & Meyer, 1988). Further, sketching typi-

cally leads to the provision of spatial information as the interviewee

must situate each person or object, and their associated move-

ments, on the sketch. In contrast, a verbal free recall does not

require interviewees to spontaneously locate persons and objects

(Vrij, Mann, et al., 2020).

Truth tellers provide more information than lie tellers when asked

for a sketch because they are more able and willing to do so (Mac

Giolla et al., 2017; Vrij, Leal, Fisher, et al., 2018). Truth tellers have

experienced the reported event and are able to provide rich accounts

from memory (Amado et al., 2015). Lie tellers, on the other hand, typi-

cally fabricate at least some parts of the event. They are unable to

provide rich accounts, because individuals who have not experienced

an event are less able than individuals who have experienced the

event to provide rich accounts (Johnson & Raye, 1981; Verigin

et al., 2020).

Truth tellers are willing to provide information, whereas lie tellers

prefer to keep their stories simple to not give leads to investigators

about their lie (Hartwig et al., 2007; Nahari, 2019). This information

management may be explained by the self-regulation theory which

posits that individuals attempt to control their behaviour to achieve

long-term goals (Bauer & Baumeister, 2011; Baumeister &

Alquist, 2009). In an investigative interview, both truth tellers and lie

tellers want to present themselves positively to the investigator

(DePaulo et al., 2003; Granhag & Hartwig, 2008). Truth tellers do this

by providing as much information as possible to reach their goal of

proving their innocence (Clemens et al., 2013; Hartwig et al., 2010). In

contrast, lie tellers manage the amount of information they provide to

reach their goal of appearing credible before the investigator by pro-

viding few details and keeping their stories simple or by providing only

nonincriminating information or information that is already known to

the interviewer (Alison et al., 2014; Granhag et al., 2015; Hartwig

et al., 2007). The different strategies employed by truth tellers and lie

tellers are likely to exacerbate differences between them, particularly

when truth tellers are better able to recall information in sketch-based

interviews due to their superior memory of the event. Consequently,

sketches become better lie detection tools than a free recall as previ-

ous deception research has shown (Vrij, Mann, et al., 2020).

2 | THE USE OF PRINTED MAPS IN
INVESTIGATIVE INTERVIEWS

Research on lie detection has focused on self-generated sketches

whereby participants are asked to do some activities and are then

provided with a blank piece of paper on which they are asked to

sketch the event (Vrij et al., 2012; Vrij, Mann, et al., 2020). However,

in real-life interviews, investigators may want to ask about a route

that was taken and find it useful to print out a map of the area of the

target event and present it to the suspect so that they sketch the

route of interest and the pertinent activities. It is not yet clear if

printed maps and self-generated sketches elicit the same effects when

suspects describe routes.

To our knowledge, only one experiment (Deeb, Vrij, Leal,

Fallon, et al., 2021) tested the effects of printed maps on informa-

tion elicitation and lie detection. However, it aimed to examine the

effects of map richness (detailed vs. non-detailed printed maps) on

eliciting information and cues to deceit (no difference was found

between the two maps). It did not examine the effects of the pres-

ence of a printed map on information-gathering or cues to deceit

and did not include a control condition (recall without a map avail-

able) in the design.

The current experiment tested the effects of three modalities

(self-generated sketch, detailed printed map, free recall without

sketch) on information elicitation and lie detection. We expected

printed maps to be particularly beneficial for eliciting information

and verbal cues to deceit. The more cues are available for truth

tellers, the more likely they are to recall information (Collins &

Loftus, 1975). The cues on the map (names of streets and landmarks)

should help truth tellers reinstate the original context, thus triggering

memory of relevant information and enhancing retrieval, ultimately

increasing veracity differences beyond those in self-generated

sketches.

3 | PLATO DETAILS AS CUES TO DECEIT
WITH AN INFORMATION ELICITATION
FOCUS

Generally, truth tellers report more total details than lie tellers

(Amado et al., 2016; DePaulo et al., 2003; Gancedo et al., 2021;

Vrij, 2019). Veracity differences in total details are typically

attributed to lie tellers being less able and less willing to report as

much information as truth tellers (Hartwig et al., 2007). Recently,

deception researchers recommended looking for specific types of

detail in addition to total details to understand how different

information clusters provided by suspects within a statement can

enhance lie detection (Nahari et al., 2019; Vrij, Leal, Jupe, &

Harvey, 2018).

One cluster of specific details are PLATO details (personal, loca-

tion, action, temporal, object details). PLATO details allow for a closer

interpretation of the content of a reported event than total details.

Their importance for intelligence-gathering settings led to them being

1050 DEEB ET AL.



extensively examined in the eyewitness literature (e.g., Dando

et al., 2011; Hope et al., 2014), and they seem to be naturally pro-

vided by eyewitnesses or suspects who have experienced an event

(e.g., Alison et al., 2013; Eastwood et al., 2019; Leins et al., 2014).

Recently, deception researchers started examining PLATO details for

the purpose of lie detection (Deeb, Vrij, Leal, Fallon, et al., 2021;

Deeb, Vrij, Leal, & Mann, 2021), and they showed that truth tellers

provide more PLATO details than lie tellers. These findings are likely

driven by truth tellers being more able and willing than lie tellers to

provide richer accounts given that they have experienced the event.

Thus, PLATO details seem to be useful for both eliciting information

and detecting lies.

In real life interviews, looking at PLATO details to detect lies may

prove difficult. Investigators in many countries, including the

United Kingdom, sometimes lack the resources and time to transcribe

interviews and need to make veracity assessments in real time during

the interviews (Vrij et al., 2022). This differs from the lab where inter-

views are transcribed and PLATO details are coded on these tran-

scripts. It may thus be more practical to look at other types of detail

that can be assessed in real time to detect lies, such as complications

and verifiable sources.

4 | COMPLICATIONS AND VERIFIABLE
SOURCES: REAL-TIME LIE DETECTION

Complications and verifiable sources can be easily spotted without

the need to look at transcripts as with PLATO details (Vrij

et al., 2022). Complications are details that make the event more

complicated than necessary for the story-teller (Vrij, Palena,

et al., 2021). An example of a complication is ‘There was a long

queue and I had to wait’. Truth tellers report more complications

than lie tellers, because it is difficult for lie tellers to generate com-

plications as they have not experienced the event. Lie tellers also

try to simplify their statements so that they do not provide any

leads during the interview (Hartwig et al., 2007). In addition, lie

tellers think that including complications sound suspicious so they

are less willing than truth tellers to include them in their statements

(Maier et al., 2018).

Truth tellers report more verifiable information (i.e., information

investigators can check) than lie tellers (Palena et al., 2021). Verifiable

information in the form of verifiable sources involves sources of infor-

mation that can be traced by investigators (Leal et al., 2019). A verifi-

able source may be a credit card transaction, a named person, a

receipt, and so forth. For example, ‘I made a phone call’ includes one
verifiable source as the phone call can be verified. Truth tellers include

verifiable sources in their statements because they have genuinely

experienced the reported event and they are not concerned about

giving leads to investigators (Nahari et al., 2014; Verschuere

et al., 2021). However, for lie tellers, adding verifiable sources goes

against their strategy of not giving leads to investigators, so they tend

to avoid providing these details (Vrij, Leal, et al., 2020; Vrij &

Vrij, 2020).

5 | HYPOTHESES

The following hypotheses are registered on OSF at https://osf.io/

kgnb8/.

Hypothesis 1. Truth tellers will provide more complica-

tions, verifiable sources and PLATO details than lie tellers

(Veracity main effect).

Hypothesis 2. The printed map condition will elicit more

complications, verifiable sources and PLATO details than

the self-generated sketch condition, and the free recall

condition will elicit the least amount of these details

(Modality main effect).

Hypothesis 3. The most profound differences between lie

tellers and truth tellers will be evident in the printed map

condition and the least profound differences will be evident

in the free recall condition (Veracity � Modality interaction

effect).

6 | METHOD

6.1 | Participants and design

We ran a G*Power analysis to calculate the required sample size. The

test of interest was a multivariate analysis of variance as we aimed to

reduce the effects of multiple testing. The analysis revealed that at

least 206 participants are required for the experiment to have high

statistical power (.99) and a medium to large effect size (f2 = .09), in

line with previous sketch-based deception research (e.g., Deeb, Vrij,

Leal, & Burkhardt, 2021; Vrij, Mann, et al., 2020).

We recruited a total of 211 participants (69% female) at the Uni-

versity of Portsmouth. The average age of the sample was

Mage = 24.68 years (SDage = 8.59). Participants were of Caucasian

(64%), Asian (17%), African (10%), Arab (2%), Hispanic (2%) or mixed

(5%) ethnicity. The heterogeneity in the sample should not have

affected the results as English is a requirement at the university, so

participants were expected to be highly proficient English speakers. It

has been shown that non-native but highly proficient speakers pro-

vide statements that are similar to those of native speakers (Evans

et al., 2017). Examining potential differences between the Caucasian

and non-Caucasian participants in our sample revealed no significant

differences (all F's ≤ 2.10, all p's ≥ .149). Participants received course

credits or £10 for taking part in the experiment. The experiment com-

plied with the ethical standards set by the Declaration of Helsinki and

received ethics approval from the institutional ethics committee.

Veracity (truth, lie) x Modality (self-generated sketch, printed

map, free recall without sketch) between-participant design was

employed. The dependent variables were complications, verifiable

sources and PLATO details. We also measured Sense of Direction

with the intention of including it as a covariate in the analysis, as
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people differ in their spatial abilities (Afrooz et al., 2018; Burte &

Montello, 2017) and this may affect the results.

The sample included 35 truth tellers in the self-generated sketch

condition, 35 in the printed map condition and 35 in free recall with-

out sketch condition. Among lie tellers, 36 participants were in the

self-generated sketch condition and 35 participants in each of the

printed map and the free recall without sketch conditions.

6.2 | Procedure

Participants were sent the participant information sheet and consent

form at least 24 h prior to taking part in the experiment. When partici-

pants arrived for their appointment, they were asked if they had any

questions. They then read an instructions sheet informing them that

they will carry out a mission as an undercover agent to expose double

agents working in a governmental security unit. Their task was to

deliver an envelope that included coded information about the double

agents to a trustworthy agent. The mission involved them buying an

item from a shop near the department, taking a photo of the item and

receipt, and sending these photos along with a secret code to the

trustworthy agent by phone. Following these steps would confirm to

the trustworthy agent that the participant is a ‘friendly’ agent who

will be delivering the envelope and helping them to identify the dou-

ble agents. Then, participants took one of two routes to deliver the

envelope to a litter bin at a location near the department. The routes

were of almost equal length (�0.8 miles). Participants were informed

that the trustworthy agent will collect the envelope by pretending to

be a cleaner collecting the rubbish. To confirm they completed the

mission, participants took a photo of a park meter located near the lit-

ter bin and sent it to the trustworthy agent. Throughout the mission,

participants had a tracking device on them so that the experimenter

could track their movements to ensure they were following instruc-

tions and/or to assist them in case they get lost. They were informed

that only the experimenter had access to the tracking software.

After returning to the department, participants were randomly

allocated to the truth teller or lie teller condition and were told that

they will be interviewed online. Truth tellers were informed they will

be interviewed by a friendly agent, so they needed to tell the truth

about their mission. Lie tellers were informed the interviewing agent

is a member of a hostile agency who knew that a mission took place

but was unaware of the details of the mission. They had to lie about

(i) the location where they bought the item, (ii) the location where

they delivered the package, (iii) the content of the package and (iv) the

trustworthy agent to whom they sent the photos. All participants

were told that if they are convincing, they will be entered in a draw to

receive one of three prizes up to £150. In reality, all participants were

entered in the prize draw.

One of three female research assistants, blind to the hypotheses

and veracity conditions, interviewed participants via Skype. The inter-

viewer showed the same supportive demeanour in each interview.

The interviewer introduced herself and acted in a friendly manner

throughout the interview. In the first phase of the interview, the

interviewer asked participants to report in as many details as possible

what they did and saw en route from the moment they left the build-

ing to the moment they returned. After participants provided this ini-

tial free recall, the interviewer left her seat for 5 min but kept the

video camera on. In the second phase of the interview, and after the

interviewer returned, she instructed participants that she needed to

get a complete picture of what happened to make sure the participant

did not miss any details. Participants were first asked to ‘take a few

moments to picture in your mind each part of the mission. Think

about where you were and what you saw, heard, felt and smelled each

time. Take a moment to think about all your senses during the event’.
Once ready, they were asked to recall their experience again in as

many details as possible from the moment they left the building to the

moment they returned. They did so either verbally (free recall without

sketch condition), verbally while generating a sketch of what they did

and saw on a blank A3 white paper (self-generated sketch condition),

or verbally while sketching what they did and saw on a printed map of

the area (printed map condition). The map was a detailed map with

street names and landmarks of the city, and it was printed from the

city council's website (https://www.visitportsmouth.co.uk/dbimgs/

Portsmouth%20Street%20Map.pdf). In the self-generated sketch and

the printed map conditions, the interviewer asked participants to con-

tinue sketching or talking when participants stopped sketching while

talking or stopped talking while sketching. All interviews were audio-

visually recorded, but only the audio recording was used for the

analysis.

After the interview, participants completed an automated post-

interview questionnaire developed via Qualtrics software. Partici-

pants rated on 7-point scales (1 = not at all to 7 = extremely so) the

extent to which they (a) were motivated to be believed by the inter-

viewer, and the extent to which they thought (b) the interviewer

believed them, (c) their name will be entered in the prize draw,

(d) the interview was difficult, (e) the route taken was long, and (f)

they were familiar with the route taken. On 11-point percentage

scales, all participants rated the extent to which they were truthful,

and lie tellers rated the extent to which they ‘used truthful details

from their past experience, from other people's experiences, or from

the internet or other media platforms in their responses to the inter-

view’. Lie tellers also reported whether they used a ‘familiar location

to which they have been previously’. All participants were asked

open questions on the strategies they used to appear convincing

during the interview. At the end of the questionnaire, participants

filled in their age, gender and ethnicity.

We also used the Santa Barbara Sense of Direction Scale

(SBSOD; Hegarty et al., 2002). The scale is a 15-item Likert scale

(1 = strongly disagree to 7 = strongly agree) with proven reliability

between .80 and .89 (Davies et al., 2017; Montello & Xiao, 2011).

Examples of the scale items include ‘I am very good at giving direc-

tions’, ‘I enjoy reading maps’, ‘I very easily get lost in a new city’ and
so forth. The ratings on the eight negative items were reversed such

that higher scores indicated higher sense of direction. Cronbach's

alpha was .89. We calculated a mean score for each participant

(M = 4.23, SD = 1.15) to include as a covariate in the main analyses.
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At the end of the experiment, all participants were debriefed and

informed that they were believed by the interviewer and that their

name will be entered in the draw and remunerated.

6.3 | Coding

All verbal interviews were transcribed and the transcripts from Phase

2 were coded. The maps and sketches were not coded, because a previ-

ous experiment (Vrij, Mann, et al., 2020) found no veracity differences in

the sketches when participants sketched while narrating. We focused on

all information reported in Phase 2 because the sketch manipulation was

carried out in Phase 2. The alternative would have been to code only the

new details reported in Phase 2. The problem is the dependency

between the details provided in Phase 1 and the new details in Phase

2, because the more details reported in Phase 1, the fewer new details

that can be reported in Phase 2. Thus, focusing on all information

reported in Phase 2 is the most appropriate way to test the hypotheses.

We coded the transcripts for complications and verifiable

sources. The example, ‘I didn't ask for a receipt, so I read the instruc-

tions over again which said I needed a receipt. I thus went back and

bought another chocolate bar’ includes two complications. For verifi-

able sources, the statements, ‘I paid by credit card’ and ‘met my friend

Judy on the way’ could be verified and were thus coded as two verifi-

able sources. We coded only verifiable sources that were not relevant

to the pre-interview instructions provided to lie tellers regarding the

details they should lie about in the interview. Our concern was that

truth tellers could provide these details whereas lie tellers could not,

so including them in the analyses may have yielded results that are an

artefact of these instructions rather than of the experimental

manipulation.

Details were coded as person, location, action, temporal, or object

(PLATO) details in line with previous PLATO coding schemes

(e.g., Deeb, Vrij, Leal, Fallon, et al., 2021). Any details that were

repeated within the interview were coded only once. Person details

involved the mention (e.g., pronouns and names) and physical descrip-

tions of persons (e.g., ‘He was wearing a waterproof orange jacket

because it was raining’ includes four person details). Location details

referred to any information relevant to the physical environment. This

included static sites (e.g., street, building) and their descriptions (e.g.,

wide street, Burnaby building), positions of sites or people within the

environment (e.g., corner, inside, up, down, in front), and directions

(e.g., left, towards, away from). For example, ‘I was to get to the street,

the corner bit that goes onto Commercial Road’ includes five location

details, because ‘street’, ‘corner’ and ‘Commercial Road’ refer to

static sites and positions and ‘to’ and ‘onto’ refer to directions and

thus to changes in spatial location. Action details were action verbs

such as walked, entered, turned, passed and so forth. (e.g., “I had to

run through the Square” includes one action detail). Temporal details

denoted any information that was time relevant such as then, after-

wards, before, once and so forth. (e.g., ‘At 2 in the afternoon, I left the

department and throughout the mission I was looking behind me’
includes three temporal details). Object details referred to non-static

objects such as cars, phone, and their descriptions (e.g., ‘I bought the
milky-way chocolate and took a photo of it by phone’ includes four

object details).

The first author and a second coder—both blind to participants'

veracity and modality conditions—coded the transcripts indepen-

dently. The second coder was trained and given practice transcripts to

code. Feedback was provided for each coded transcript until the

coder was able to code independently. The first author coded all the

transcripts, and the second coder coded 50 transcripts (24%). Inter-

rater reliability was measured with the Intra-Class Correlation (ICC)

coefficient (single measures scores). The consensus is that inter-rater

reliability is poor for ICC values less than .40, fair for values between

.40 and .59, good for values between .60 and .74, and excellent for

values between .75 and 1 (Hallgren, 2012). Inter-rater reliability was

excellent for complications (ICC = .92), verifiable sources (ICC = .80),

and PLATO details (ICC = .79).

Participants' strategies to appear convincing were coded by the

first author. Categories were formulated based on participants'

responses. Similar responses were grouped together in a single cate-

gory, and each category was labelled to describe one strategy (see

Table 2). When the same response could fit in more than one category,

it was allocated to the corresponding categories. To measure inter-rater

reliability, a second coder coded the responses of the 161 participants

(76%) based on the categories generated by the first author. Inter-rater

agreement was substantial, Cohen's κ = .75. The frequency of strate-

gies coded by the first author was used for analysis.

7 | RESULTS

7.1 | Post-Interview questionnaire

A 2 (Veracity: truth teller, lie teller) � 3 (Modality: self-generated

sketch, printed map, free recall without sketch) MANOVA was con-

ducted with the seven variables listed in Table 1 as dependent vari-

ables. A significant multivariate effect of Veracity emerged, Pillai's

Trace = .80, F(7, 199) = 114.11, p < .001, η2 = .80. The Modality and

the Veracity � Modality effects were not significant (Pillai's Trace

< .096, ps > .141). The Veracity main effects are shown in Table 1.

Truth tellers were significantly more motivated than lie tellers but the

size of this effect was small. Truth tellers were also more truthful and

more likely to think that they were believed by the interviewer and

that they will be entered in the draw, but significantly less likely to

perceive that the interview task was difficult. Truth tellers and lie

tellers did not differ in their perception of the mission route length or

of their familiarity with the route.

Participants were asked an open question about the strategies

they used to appear convincing during the interview. Table 2 shows

that truth tellers were more likely than lie tellers to report providing

details (‘told the truth with as much detail as possible’), admitting fail-

ures (‘I got lost while doing the mission’), acting in a friendly manner

(‘I threw a couple of jokes in the interview’), and maintaining consis-

tency across interview phases (‘I told the exact same things from the
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initial questions’). Among lie tellers, more than half reported details

from personal experience (‘I thought of a previous trip I have done to

the shop’). Lie tellers were also more likely than truth tellers to report

controlling nonverbal behaviour (‘I maintained eye contact with the

interviewer’), mentioning thoughts and senses (‘I made up senses

such as smelling cigarette smoke’), and providing a simple statement

(‘I tried not to be too specific’).
Lie tellers were asked to rate the extent to which they included

truthful details in their accounts. They reported that 46.25%

(SD = 29.03) of their account was truthful. When asked to specify

truthful aspects, 80% of lie tellers mentioned a familiar location which

were mainly streets they have actually been to in the mission and

68% mentioned other aspects which were also derived from the mis-

sion (e.g., envelope, park meter, carpark).

7.2 | Hypotheses testing

To test our hypotheses, we conducted two univariate analyses of

covariance (ANCOVAs) with complications and verifiable sources in

Phase 2 as dependent variables and a multivariate analysis of covari-

ance (MANCOVA) with PLATO details in Phase 2 as dependent vari-

ables. To corroborate our (frequentist) results, we carried out Bayesian

analyses of covariance that test the likelihood of the data under both

the null hypothesis (H0) and the alternative hypothesis (H1). Bayes fac-

tors (BF10) between 1 and 3 indicate weak evidence for the alternative

hypothesis (H1) relative to the null hypotheses (H0), between 3 and

20 indicate positive evidence, between 20 and 150 indicate strong

evidence, and above 150 indicate very strong evidence (Jarosz &

Wiley, 2014). A Bayes factor close to 1 means no evidence can be

derived from the data for either the null or the alternative hypothe-

sis. The inverse of BF10 is BF01 (1/BF10) which is the likelihood of

supporting evidence for the null hypothesis (H0) compared to the

alternative hypothesis (H1). We report BF10 statistics only in

Tables 3 and 4 as BF01 can be inferred by inversing BF10.

We ran a 2 (Veracity: lie teller, truth teller) � 3 (Modality: self-

generated sketch, printed map, free recall without sketch) ANCOVA

with complications in Phase 2 as dependent variable and SBSOD

mean score as covariate. A significant main effect of Veracity

emerged, F(1, 204) = 20.00, p < .001, η2 = .09. The Modality main

effect, F(2, 204) = 1.82, p = .164, η2 = .02, and the Veracity � Modal-

ity interaction effect, F(2, 204) = .03, p = .969, η2 = .00, and the

SBSOD mean score, F(1, 204) = 1.26, p = .263, η2 = .01, were not sig-

nificant. As Table 3 shows, truth tellers reported more complications

than lie tellers and the effect size was large (d = .60). The Bayesian

analysis revealed very strong evidence for the alternative hypothesis

over the null hypothesis.

We ran another 2 (Veracity: lie teller, truth teller) � 3 (Modality:

self-generated sketch, printed map, free recall without sketch)

ANCOVA with verifiable sources in Phase 2 as dependent variable

and SBSOD mean score as covariate. A significant main effect of

Veracity emerged, F(1, 204) = 73.91, p < .001, η2 = .27. The Modality

main effect, F(2, 204) = .20, p = .816, η2 = .00, and the Veracity �
Modality interaction effect, F(2, 204) = 1.35, p = .261, η2 = .01, and

the SBSOD mean score, F(1, 204) = 3.31, p = .070, η2 = .02, were not

significant. Truth tellers reported more verifiable sources than lie

tellers. The effect size was large (d = 1.16), and the Bayesian analysis

showed very strong evidence for these results.

A 2 (Veracity: lie teller, truth teller) � 3 (Modality: self-generated

sketch, printed map, free recall without sketch) MANCOVA with

TABLE 1 Descriptive and inferential statistics for the ratings in the post-interview questionnaire

Questionnaire item

Truth tellers n = 105 Lie tellers n = 106
F p

η2M (SD) 95% CI M (SD) 95% CI

Truthfulness 97.62 (07.91) 96.09, 99.15 28.96 (24.41) 24.26, 33.66 763.99 <.001 .79

Motivation 06.15 (01.06) 05.95, 06.36 05.62 (01.40) 05.35, 05.89 09.38 .002 .04

Believed by interviewer 05.33 (01.38) 05.07, 05.60 04.05 (01.57) 03.74, 04.35 39.54 <.001 .16

Likelihood of being entered in prize draw 05.02 (01.71) 04.69, 05.35 04.01 (01.73) 03.68, 04.34 17.91 <.001 .08

Interview tasks difficulty 02.91 (01.69) 02.59, 03.24 03.90 (01.57) 03.59, 04.20 19.25 <.001 .09

Route length 04.14 (01.20) 03.91, 04.37 03.94 (01.14) 03.72, 04.16 01.57 .212 .01

Route familiarity 04.39 (01.89) 04.02, 04.76 04.64 (01.69) 04.32, 04.97 01.02 .315 .01

TABLE 2 Frequency of convincing strategies during the interview
as reported by truth tellers and lie tellers

Strategies Truth tellers Lie tellers

Provided some/many details 73 33

Offered a truthful account 49 0

Controlled nonverbal behaviour 20 30

Admitted failures 13 0

Maintained consistency 9 3

Tried to act in a friendly manner 7 4

Provided a clear statement 2 8

Preferred to be spontaneous 1 8

Reported from previous experience 0 58

Mentioned thoughts and senses 5 10

Kept the statement simple /Did not

provide many details

0 10

Pretended to hesitate/Was evasive 0 5

Tried to believe my story 0 5
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PLATO details in Phase 2 as dependent variables, and SBSOD mean

score as covariate, revealed a significant multivariate main effect of

Veracity, Pillai's Trace = .27, F(5, 200) = 14.59, p < .001, η2 = .27. The

Modality main effect, Pillai's Trace = .08, F(10, 402) = 1.76, p = .067,

η2 = .04, the Veracity�Modality interaction effect, Pillai's Trace= .05,

F(10, 402) = 1.04, p = .409, η2 = .03, and the SBSOD mean score,

Pillai's Trace = .001, F(5, 200) = .04, p = .999, η2 = .001, were not

significant. At the univariate level, the Veracity effect revealed that

truth tellers reported more PLATO details than lie tellers (see Table 3).

The effect sizes were medium (d = .61) to large (d = 1.06), and the

Bayesian analyses revealed very strong evidence for the alternative

hypothesis relative to the null hypothesis. The Veracity results sup-

ported Hypothesis 1, but the absence of a Modality effect means that

Hypothesis 2 was not supported.

TABLE 3 Descriptive and inferential statistics for complications, verifiable sources and PLATO details as a function of veracity in Phase 2

Detail type

Truth tellers n = 105 Lie tellers n = 106

F p d BF10M (SD) 95% CI M (SD) 95% CI

Complications 01.71 (01.99) 01.33, 02.10 .70 (01.30) .45, .95 20.00 <.001 .60 (.32, .88) 998.09

Verifiable sources 02.18 (01.04) 01.98, 02.38 .99 (01.01) .80, 01.18 73.91 <.001 1.16 (.87, 1.45) 1.110 � 1012

Person details 10.99 (11.28) 08.81, 13.17 05.79 (04.51) 04.92, 06.66 19.97 <.001 .61 (.33, .88) 1012.15

Location details 82.43 (38.59) 74.96, 89.90 48.32 (27.15) 43.09, 53.55 55.26 <.001 1.02 (.73, 1.31) 2.511� 109

Action details 22.65 (09.91) 20.73, 24.57 14.10 (06.59) 12.83, 15.37 54.39 <.001 1.02 (.73, 1.30) 1.883 � 109

Temporal details 19.64 (10.71) 17.57, 21.71 10.81 (6.81) 09.50, 12.12 50.30 <.001 .98 (.70, 1.27) 5.222 � 108

Object details 17.44 (09.59) 15.58, 19.29 8.65 (6.73) 07.36, 09.95 58.61 <.001 1.06 (.77, 1.35) 1.291 � 1010

TABLE 4 Descriptive and inferential statistics for complications, verifiable sources and PLATO details as a function of veracity and modality
in Phase 2

Detail type

Truth tellers Lie tellers
F p d BF10

M (SD) 95% CI M (SD) 95% CI

Printed map

Complications 01.46 (01.85) .82, 02.09 .43 (.82) .15, .71 09.02 .004 .72 (.23, 1.21) 10.29

Verifiable sources 01.97 (.99) 01.63, 02.31 01.11 (01.02) .76, 01.47 13.90 <.001 .86 (.36, 1.35) 43.85

Person details 09.17 (07.94) 06.44, 11.90 06.29 (05.31) 04.46, 08.11 03.38 .070 .43 (�.05, .91) .95

Location details 83.09 (40.29) 69.25, 96.92 58.26 (30.62) 47.74, 68.77 08.53 .005 .69 (.20, 1.18) 8.07

Action details 21.86 (10.69) 18.19, 25.53 14.86 (07.23) 12.37, 17.34 10.07 .002 .77 (.27, 1.26) 16.89

Temporal details 19.71 (13.85) 14.96, 24.47 12.66 (06.78) 10.33, 14.99 06.99 .010 .65 (.16, 1.13) 5.19

Object details 16.66 (09.98) 13.23, 20.09 08.11 (04.58) 06.54, 09.69 21.16 <.001 1.10 (.59, 1.61) 976.22

Self-generated sketch

Complications 01.74 (01.62) 01.19, 02.30 .69 (01.60) .15, 01.24 08.60 .005 .65 (.17, 1.14) 05.67

Verifiable sources 02.29 (.89) 01.98, 02.59 .94 (.96) .62, 01.27 38.02 <.001 1.46 (.93, 1.99) 203023.53

Person details 09.20 (10.39) 05.63, 12.77 05.56 (04.40) 04.07, 07.04 03.41 .069 .46 (�.03, .94) 01.19

Location details 79.09 (32.97) 67.76, 90.41 43.53 (23.13) 35.70, 51.36 24.35 <.001 1.25 (.73, 1.77) 9661.56

Action details 21.06 (06.91) 18.68, 23.43 13.64 (04.89) 11.98, 15.29 26.20 <.001 1.24 (.72, 1.76) 8407.28

Temporal details 19.63 (07.99) 16.89, 22.37 10.22 (06.90) 07.89, 12.56 27.06 <.001 1.26 (.74, 1.78) 11279.03

Object details 17.03 (08.49) 14.11, 19.95 08.25 (05.20) 06.49, 10.01 25.12 <.001 1.25 (.73, 1.76) 9555.58

Free recall

Complications 01.94 (02.44) 01.11, 02.78 .97 (01.32) .52, 01.42 04.13 .046 .49 (.01, .98) 01.51

Verifiable sources 02.29 (01.20) 01.87, 02.70 .91 (01.07) .55, 01.28 24.85 <.001 1.21 (.70, 1.73) 4286.96

Person details 14.60 (14.07) 09.77, 19.43 05.54 (03.78) 04.25, 06.84 13.25 <.001 .88 (.38, 1.38) 58.88

Location details 85.11 (42.73) 70.43, 99.79 43.31 (25.24) 34.64, 51.98 24.25 <.001 1.19 (.67, 1.71) 3448.63

Action details 25.03 (11.38) 21.12, 28.94 13.83 (07.51) 11.25, 16.41 23.09 <.001 1.16 (.65, 1.68) 2294.73

Temporal details 19.57 (09.75) 16.22, 22.92 09.57 (06.53) 07.33, 11.81 24.80 <.001 1.21 (.69, 1.72) 4205.39

Object details 18.63 (10.35) 15.07, 22.18 09.60 (09.47) 06.35, 12.85 14.11 <.001 .91 (.41, 1.41) 84.96
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No interaction effect emerged between Veracity and Modality

for any of the variables. However, this interaction effect was not an

appropriate test for Hypothesis 3, because the interaction statistic

may refer to any type of interaction. As we predicted a directional

effect with specific group differences, a more informative test of

Hypothesis 3 is to run simple orthogonal contrasts by statistically test-

ing for significant differences between truth tellers and lie tellers in

each of the three Modality conditions and to compare the groups'

effect sizes to understand the magnitude of differences in each of the

three truth–lie comparisons (for a review on the importance of effect

sizes compared with significant effects, see du Prel et al., 2009; Fritz

et al., 2012). The larger the magnitude, the easier it is for investigators

to spot the differences between truth tellers and lie tellers. Hence, for

our experiment, the magnitude of the effects plays a more important

role than the significance of the effects. This type of analysis has been

followed in previous lie detection research (e.g., Deeb et al., 2017;

Nahari & Ben-Shakhar, 2011; Vrij et al., 2017).

We conducted separate truth-lie simple orthogonal contrasts in

each Modality condition with complications, verifiable sources, and

PLATO details in Phase 2 as dependent variables and SBSOD mean

score as covariate. The results are shown in Table 4. In the printed

map condition, truth tellers provided significantly more complications,

verifiable sources, location details, action details, temporal details and

object details than lie tellers. The effect sizes ranged from medium

(d = .65) to large (d = 1.10), and the Bayesian analyses revealed posi-

tive to very strong evidence for these results.

In the self-generated sketch condition, truth tellers provided signif-

icantly more complications, verifiable sources, location details, action

details, temporal details and object details than lie tellers. The effect

sizes ranged from medium (d = .65) to large (d = 1.46), and the Bayes-

ian analyses revealed positive to very strong evidence for these

results.

In the free recall without sketch condition, truth tellers provided

significantly more complications, verifiable sources and PLATO details

than lie tellers. The effect sizes ranged from medium (d = .49) to large

(d = 1.21). The Bayesian analyses supported the results for all the var-

iables except for complications.

Comparing the average effect sizes of complications, verifiable

sources, and PLATO details across Modality conditions revealed that

the self-generated sketch had the largest magnitude (d = 1.08), fol-

lowed by the free recall condition (d = 1.01), and the printed map con-

dition (d = .75). This means that we failed to find support for

Hypothesis 3. The most pronounced differences were found in the

self-generated sketch condition rather than in the printed map condi-

tion as predicted by Hypothesis 3.

8 | DISCUSSION

We examined differences between truth tellers and lie tellers when

they describe activities at different locations either via a free recall, a

verbal recall while sketching on a blank paper (self-generated sketch),

or a verbal recall while sketching on a printed map. Truth tellers

reported more complications, verifiable sources and PLATO details

than lie tellers, and the magnitude of these effects was medium to

large and were supported by the Bayesian analyses. These findings

are consistent with previous research (Deeb, Vrij, Leal, & Mann, 2021;

Vrij, Leal, et al., 2020), and reinstate these detail types as valid veracity

cues. The post-interview questionnaire responses shed light into the

strategies used by truth tellers and lie tellers. Whereas 70% of truth

tellers reported including many details in their accounts, only 31% of

lie tellers employed this strategy. Some lie tellers also mentioned that

they kept their accounts simple and were evasive during the inter-

view. An interesting reported strategy among truth tellers was to

admit failures such as getting lost or making mistakes when perform-

ing an activity. Such failures often constitute complications.

We found differences between truth tellers and lie tellers across

Modality conditions. The largest effect sizes emerged for the self-

generated sketch condition. These findings generally replicate previ-

ous findings that differences between truth tellers and lie tellers are

more profound in self-generated sketches than in a free recall (Vrij,

Leal, Fisher, et al., 2018; Vrij, Mann, et al., 2020). There are practical

implications for these findings that could be beneficial for investiga-

tors in real-life interviews. Complications and verifiable sources are

veracity indicators that can be assessed in real-time so where there

are time constraints on investigators, they can assess these indicators

to detect lies in interviews involving self-generated sketches.

Contrary to our expectations, the printed map condition did not

outperform the other two Modality conditions. We expected the

printed map to provide cues to truth tellers by reinstating the context

and thus to enhance their memory. The means in Table 4 indicate that

truth tellers in the printed map condition reported a similar amount of

details as truth tellers in the other two conditions. We can only specu-

late why this occurred. The printed map was supposed to enhance

memory recall of the surrounding environment. Possibly, truth tellers

encoded the surrounding environment while performing the activities

only incidentally because it was not the focus of their mission,

and incidental encoding is often not well remembered (Harvey

et al., 2017). An alternative explanation is that maps acted as an exter-

nal cue that forced truth tellers to provide their account in chronologi-

cal order with a focus on the route taken which may have been

unnatural for them to do (see Basden & Basden, 1995). Both interpre-

tations suggest that maps could not facilitate recall beyond a free

recall and thus could not serve their purpose as mnemonics.

We examined PLATO details as they provide insight into the qual-

ity of information that truth tellers and lie tellers report. The results

for location details are interesting. We predicted that truth tellers

would benefit from the printed map by providing more location

details, but this did not occur. Instead, the printed map benefitted lie

tellers more and they provided more location details in the printed

map condition than in the other two conditions. This finding can be

explained by the self-regulation theory whereby lie tellers may have

managed the information provided to appear credible before the

interviewer (Bauer & Baumeister, 2011; Granhag & Hartwig, 2008).

Lie tellers may have felt compelled to provide information on loca-

tions when shown the map as it may have suggested that the
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interviewer was interested in routes and locations and thus, to make

an honest impression, lie tellers provided the sought information.

In addition, as the map included cues that lie tellers can report on,

these cues may have guided them in providing non-incriminating

information. Of course, with the location information in front of

them in the maps this is something that is relatively easy to do. As

a result, the veracity effect for the location details was the smallest

in the printed map condition instead of the strongest as we

predicted.

9 | LIMITATIONS AND FUTURE
DIRECTIONS

We presented participants with a printed map from only one source.

Maps of the same location may be printed from different sources

(e.g., Google, Ordnance, city councils) and may have different features

such as different colours (e.g., black and white, coloured), fonts

(e.g., small, large), richness (e.g., with or without street names or land-

marks), sizes (e.g., A3, A4), views (e.g., satellite, terrain), displays (digi-

tal, paper), orientations (north-up, track-up) and so forth. Some of

these features in the map we used may have restricted truth tellers'

ability to read the map and another map with different features may

have served as a better recall cue. Given the many features that maps

comprise, it is important to examine which type of map is the most

effective in interviews as individuals differ in how they read and per-

form on maps with differing features (Li et al., 2016; Vasquez

et al., 2022).

We did not code sketches in the current experiment. A previous

experiment (Vrij, Mann, et al., 2020) in which participants were asked

to sketch and narrate showed no differences between truth tellers'

and lie tellers' sketches. However, other research in which participants

were asked to sketch only (without narration) did find such differ-

ences (e.g., van Veldhuizen et al., 2017; Vrij et al., 2012). It remains to

be tested whether sketches provided while narrating differ from those

provided without narration. We know, however, from experience that

maps may be difficult to code as participants tend to mark rather

sketch on them. Therefore, the examination of this question may be

more suitable for analysing self-generated sketches.

Participants reported that they were generally familiar with the

route taken (above scale's midpoint). In the current experiment, we

chose a familiar setting, because previous research has shown that lie

tellers tend to report from previous experience (Leins et al., 2013).

Indeed, lie tellers reported in the post-interview questionnaire that

they used familiar locations and other truthful information during the

interview. The current experiment is therefore limited to interviewees

who are familiar with the location of the reported event, and the

results do not generalise to settings where interviewees are not famil-

iar with the location where the event occurred. Unfamiliar settings

should be more difficult for lie tellers to describe—particularly if asked

to sketch on a printed map—as they tend to avoid giving leads to

investigators which would in turn enhance veracity differences and lie

detection opportunities.

10 | CONCLUSIONS

Sketches are a widely used tool by investigators to elicit information

and detect lies concerning routes the interviewees have taken or

experiences they have encountered en route. It is thus important to

examine the most effective sketch format and interview instructions

in this specific scenario. The current experiment was a first step into

this line of research. The findings suggest that self-generated sketches

may be more effective lie detection tools than printed maps or a free

recall. More research is needed to understand if other map features,

instructions, contexts and verbal cues would continue to show a ben-

efit of self-generated sketching of routes.
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