RUNNING HEAD: Drawing-based deception detection
techniques
Drawing-based deception detection techniques: A state-of-the-art review

Erik Mac Giollaa
Pär Anders Granhaga, b
Zarah Vernhamc

a

Department of Psychology,

University of Gothenburg, Gothenburg, Sweden

b

Norwegian Police University College,
Oslo, Norway

c

Department of Psychology,

University of Portsmouth, United Kingdom

(Word count: 5957)

Author Note
Corresponding author:
Erik Mac Giolla, Department of Psychology, University of Gothenburg, P.O. Box 500, 405 30
Gothenburg, Sweden
E-mail: Erik.Mac.Giolla@psy.gu.se
Phone: +46 31 786 1934
Fax: +46 31 786 4628

1

Drawing-based deception detection techniques

2

Abstract
The current article presents a concise overview of the emerging literature on drawingbased deception detection techniques. We cover the theoretical rationale of such techniques as
well as the main results from the extant empirical studies. These studies have primarily looked at
differences in the drawings between truth tellers and liars in terms of quality (e.g., detail,
plausibility) and consistency (both within-group, and between-statement). The findings highlight
drawings as a promising tool to elicit differences between truth tellers and liars on such cues. The
paper also examines more practical aspects, such as practitioners’ experience of the approach and
preference for the approach in training studies. Finally, the susceptibility of the approach to
counter-measures and directions for future research are discussed. Although research on drawingbased deception detection techniques is still very much in its infancy, results of this first round of
studies are promising. They indicate the potential of incorporating drawings into real-life
investigative interviews as a cheap, effective, and easy to use approach to deception detection.
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Introduction
Recent years have seen a marked shift in research on deception detection. Many
researchers acknowledge that the simple search for, and measurement of, cues to deceit is
insufficient. This has ushered in a growing body of research examining strategic interviewing
techniques (Vrij & Granhag, 2012). In such contexts, the lie-catcher is active and attempts to
elicit cues to deception through the strategic use of questioning during an interview. Recent years
has seen the development of a variety of strategic interviewing techniques, such as the strategic
use of evidence (Hartwig, Granhag, Strömwall, & Kronkvist, 2006), the cognitive load approach
(Vrij, Fisher, Mann, & Leal, 2008), asking unanticipated questions (Vrij et al., 2009), and the
assessment criteria indicative of deception (Colwell, Hiscock‐Anisman, Memon, Taylor, &
Prewett, 2007). Here we provide a review of studies examining the use of drawings to elicit cues
to deception. Drawings have great practical potential as a lie detection tool as they are cheap and
easy to produce, understand, implement, and analyse (Vrij et al., 2010). Drawings have other
potential benefits. For instance, they may overcome some of the problems that arise when an
interviewer and interviewee do not speak the same language. We begin this review by outlining
the theoretical rational of drawing-based deception detection approaches. This is followed by a
review of the extant literature and suggestions for future research.
Theoretical Rationale
Basic research on memory is at the heart of using drawing as a lie detection tool. Research
on spatial memory indicates that humans, like other animals, are adept at remembering spatial
aspects of an episodic event (Postma, Kessels, & van Asselen, 2008). This ability is invaluable
both from an evolutionary perspective, as it allows animals to efficiently find food or avoid
dangers in their environment, but also for modern everyday tasks, such as remembering where
one left one’s keys. Debate exists with regard to the automaticity of the encoding of spatial
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information. Some argue that it is largely an automatic process, requiring little intentional effort
(Hasher & Zacks, 1979), while others argue it is not as automatic as it may first appear (Light &
Zelinski, 1983; Naveh-Benjamin, 1987). Regardless of the exact extent to which our encoding of
spatial information is automatic, it seems that this ability is at least partly hardwired and is carried
out with relative ease (Postma et al., 2008; Pouliot & Gagnon, 2005). The ease with which people
encode and remember spatial information is supported by other areas of memory research. For
instance, the picture-superiority effect demonstrates that people have better recognition and recall
for pictures compared to words (Mulligan, 2014).
Perhaps the most important line of work for the current overview is research on reality
monitoring (Johnson & Raye, 1981). Reality monitoring is concerned with how people
distinguish between memories of events that actually occurred and memories of fabricated or
imagined events. Perceptual information, such as spatial or visual information, is central to this
task. In brief, memories of events that actually occurred are typically richer and contain more
perceptual information than memories of imagined events. This is because when events are
actually experienced different channels of encoding are engaged, which results in the acquisition
of different forms of information—such as sensory and contextual information—that form the
building blocks of rich episodic memories (Johnson, Foley, Suengas, & Raye, 1988).
This is important for deception detection contexts since only truth tellers describe actual
experienced events. Liars present fabricated stories that should not naturally be accompanied by
the perceptual information associated with autobiographical memories (Masip, Sporer, Garrido,
& Herrero, 2005). In order to make their lies more convincing, liars, when given the opportunity,
will prepare their lies (Hines et al., 2010). However, since we can assume that most liars will
expect to present their answers verbally, it follows that their preparations should primarily be
verbal in nature, taking the form of lie scripts (DePaulo et al., 2003; Köhnken, 1989). Liars’
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reliance on rehearsed verbal scripts should put them at a disadvantage when asked to draw
specific aspects of their lies for at least two reasons. First, liars may find it more difficult than
truth tellers to produce drawings of events because drawings encourage specification and detail.
Hence, if liars have prepared vague verbal statements (e.g., a brief description of a lunch date), it
may be difficult to competently convert this to the detail required for pictorial drawings (e.g.,
showing the locations of windows, counters, entrances, and other customers). Second, liars may
be less cognitively flexible than truth tellers. As noted above, genuine autobiographical memories
often include a great amount of perceptual information, such as the spatial layout of a location.
For this reason, truth tellers should be readily able to switch between verbal and pictorial recall
modes. In fact, varying recall modes in this manner may even increase the amount of information
recalled by a truthful cooperative speaker (Fisher, Schreiber Compo, Rivard, & Hirn, 2014),
albeit at the expense of accuracy (Otgaar, van Ansem, Pauw, & Horselenberg, 2016). In contrast,
liars who base their lies on a verbal description are perhaps less likely to have considered their
lies from other perceptual vantage points. This should make liars less cognitively flexible. That
is, translating such rather limited lie-scripts into a drawing may be a considerably difficult task.
Quality of Drawings
Based on the theoretical arguments outlined above, it is plausible that, when asked to
draw a scene of an event, a number of differences in the drawings of truth tellers and liars should
emerge. These differences can be in terms of quality (e.g., detail), but also in terms of more
idiosyncratic aspects (e.g., the inclusion of bystanders). To date, five studies have compared
qualitative aspects of drawings produced by truth tellers and liars (Calderon, Mac Giolla, Ask, &
Granhag, 2017; van Veldhuizen et al., 2017; Vrij et al., 2009; Vrij et al., 2010; Vrij, Mann, Leal,
& Fisher, 2012).
Overview of Studies
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These five studies have addressed a variety of practical contexts. Vrij et al. (2009), for
example, employed a mock-crime paradigm typical of deception studies. Pairs of truth tellers had
lunch together, while pairs of liars performed a mock crime, and used a lunch date as their cover
story. During the interview, all participants were asked to draw the layout of the restaurant that
they had claimed to have had lunch in. This drawing was to include details about where they and
their friend sat, where the toilets were, where the front door was, where the kitchen was, and
where the closest diners were. Coders, blind to the experimental conditions, rated the drawings in
terms of detail on 7-point scales (1 = not at all detailed, 7 = very detailed). The inter-rater
reliability was acceptable (r = .74).
A different scenario was examined by Vrij et al. (2010) whereby participants (police and
army officers) performed a mission consisting of collecting and delivering a package to another
individual. Following the mission, they were stopped and interviewed about their activities. Half
of the participants provided honest answers, the other half were told to fabricate their answers in
order to mask their true objectives. During the interview, participants were asked to sketch the
location of the place where they received the package. Coders, blind to the experimental
conditions, rated the drawings in terms of (1) detail and (2) plausibility, on 7-point scales (1 = not
at all detailed/plausible, 7 = very detailed/plausible). The inter-rater reliability for detail was
excellent (r = .87). However, the inter-rater reliability for the plausible measure was low (r =
.48). This was perhaps due to the operationalisation of the plausible measure which simply asked
coders to what extent they “could imagine the person standing there”. In addition, drawings were
rated for (3) whether or not bystanders were included and (4) whether an over-the-shoulder
camera perspective or an overhead camera perspective was used. The inter-rater agreements
between coders on these dichotomous variables were excellent (100% agreement for the number
of bystanders and 96% agreement for the camera-perspective).
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Yet another setup was used in the study by Vrij et al. (2012). This study involved
participants being interviewed about their occupation. The goal was to mimic identity theft
situations. Half of the participants honestly described their occupations, whilst the other half
deceptively described an occupation that they had never worked in. In addition to other questions,
participants were asked to sketch the layout of their workplace. Coders, blind to the experimental
conditions, rated the drawings in terms of (1) detail and (2) plausibility, on 7-point scales (1 = not
at all detailed/plausible, 7 = very detailed/plausible). The inter-rater reliability for these two
measures were modest (r = .66 for detail; r = .72 for plausibility). In addition, coders counted the
number of bystanders included in the sketch and rated the detail in which the bystanders were
drawn. The inter-rater reliability for these two measures were excellent (r = .95 for number of
details; r = .96 for detail of bystanders).
The study by van Veldhuizen et al. (2017) focused on issues of relevance for asylum
interviews. The specific focus was on how to determine the veracity of someone’s claimed
country of origin, an important issue in many asylum interviews. Participants were students who
were either residents of Tilburg, a city in the Netherlands, Maastricht, another city in the
Netherlands, or Gothenburg, a city in Sweden. All participants were to claim during interviews
that they were residents of Tilburg. In addition to a number of other questions, participants were
asked to sketch the main square in Tilburg (see Appendix 1A)—which only the students of
Tilburg were expected to be familiar with. For an example of a drawing of the square by a
resident of Tilburg (i.e., a truth teller) see Appendix 1B. For an example of a drawing of the
square by a resident of Gothenburg (i.e., a liar) see Appendix 1C. Coders, blind to the
experimental conditions, counted the number of details included in the sketches of the square.
The inter-rater agreement for this coding was excellent (intraclass correlation coefficient [ICC] =
.99).
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Finally, the study by Calderon et al. (2017) examined situations of true and false intent
(for a review of this topic see Granhag & Mac Giolla, 2014). Truth tellers and liars were
interviewed about their future intentions. Truth tellers provided honest descriptions of their
intentions to carry out a shopping task. In order to conceal their intentions to perform a mockcrime, liars were instructed to provide a cover-story, that is, a false statement of intent. The
cover-story was identical to the shopping task truth tellers were to perform. During the interview,
participants were asked if they had experienced any mental image of the shopping task, and if so,
to draw their most prominent mental image. A large number of independent coders (N > 100),
blind to the experimental conditions, rated these images for level of abstractness on a 7-point
scale, ranging from 1 (very concrete) to 7 (very abstract). Definitions of concrete and abstract
were adapted from work on Construal Level Theory (Trope & Liberman, 2010). Specifically,
drawings were rated as more concrete when they represented complex scenes of a specific
context with a focus on surface aspects of the task. Drawings were rated as more abstract when
they represented simple decontextualised scenes that focused on core aspects of a task. The interrater agreement for this coding was excellent (ICC = .935).
Main Findings
To reiterate, four out of five of the studies examined the drawings produced by truth
tellers and liars in terms of overall detail. In the studies by Vrij et al. (2009), Vrij et al. (2012),
and van Veldhuizen et al. (2017) truth tellers produced significantly more detailed drawings than
liars. A plausible explanation for this is that truth tellers’ memories included perceptual
information that could readily be transformed into a pictorial drawing. In contrast, liars relied
primarily on verbal lie-scripts, making them less cognitively flexible, reducing the amount of
detail that they could provide in a pictorial drawing. However, Vrij et al. (2010) did not find
significant differences between truth tellers’ and liars’ drawings in terms of detail (for an
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overview of the standardised mean differences see Table 1). The explanation the authors gave
was that liars based their lies around an experienced event. This countermeasure of embedding
one’s lies in true memories meant that liars had access to perceptual information, and hence,
could provide drawings of a similar detail to truth tellers. This highlights a possible
countermeasure to drawing-based lie detection techniques (this issue is discussed further in the
Future Directions and Limitations section below).
Additional results further complicate the findings around drawing and detail. For instance,
Vrij et al. (2009) found that although truth tellers produced more detailed drawings than liars,
they also produced more detailed verbal statements than liars. In fact, the largest difference
observed between truth tellers and liars in the study was based on verbal answers to questions on
spatial aspects of the event. Although this provides support for the basic underlying mechanism
that truth tellers have more perceptual information to base their answers on than liars, it speaks
against drawings as being the only, or even the most effective way to elicit such differences.
We turn now to the results of the other qualitative measures that have been examined. In
two studies (Vrij et al., 2010; Vrij et al., 2012), the drawings from truth tellers and liars, and their
corresponding verbal statements, were rated in terms of plausibility. In both studies, truth tellers’
drawings were rated as significantly more plausible than liars’ drawings. In contrast, for truth
tellers’ and liars’ verbal descriptions, no discernable differences in terms of plausibility were
observed. Although these results are promising, the interrater reliability of the plausibility
measure was modest across the two studies, which is likely to be due to the highly subjective
nature in which plausibility was measured (for further discussion on this issue see the Future
Directions and Limitations section below). However, other qualitative aspects of drawings, which
were considerably more reliable to code, also showed notable differences between truth tellers
and liars. For instance, Vrij et al. (2012) found that truth tellers included more people in their
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drawings, and drew the people they included in more detail, compared to liars. Vrij et al. (2010)
also found that truth tellers were more likely to include bystanders in their drawings than liars. In
addition, they found that truth tellers were more likely than liars to use an over-the-shoulder
camera perspective (as opposed to an overhead camera perspective) in their drawings. These
latter findings are of particular note since, as noted above, Vrij et al. (2010) did not find
differences in a more global measure of detail. In other words, in some situations, the type of
details might be more important than the number of details.
The study on true and false intentions by Calderon et al. (2017) provides another example
of the importance of focusing on types of details. To reiterate, during this study truth tellers and
liars were required to provide drawings of the most prominent mental image related to their stated
future intention (a shopping task). These images were coded on a 7-point scale ranging from 1
(very concrete) to 7 (very abstract). This coding was chosen because of research demonstrating
that future events which are more likely to occur are represented more concretely compared to
future events that are less likely to occur (Wakslak, Trope, Liberman, & Alony, 2006). Therefore,
since false intentions are by definition less likely to occur, they should be represented more
abstractly than true intentions. In line with this reasoning, liars’ drawings were rated as more
abstract than truth tellers’ drawings (though it should be noted that this difference was quite
modest in size, see Table 1).
Taken together, the five studies examining the differences in detail and quality between
truth tellers’ and liars’ drawings are promising. Importantly, these findings are largely
independent of the interviewees’ drawing ability or skill. This is because it is not the excellence
of the drawing that aids lie detection. Rather, it is aspects such as the spatial layout (e.g., of
aspects in relation to one another) or the elements included within the drawing (e.g. other people
or CCTV cameras) that differentiate between truth tellers and liars. Additionally, drawings can be
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used in conjunction with other lie detection methods, such as the verifiability approach, whereby
details in the drawing can be checked (see Nahari, Vrij, & Fisher, 2014), and so the excellence of
the drawing becomes further irrelevant. We turn now to consistency cues, which are perhaps even
more important for drawing-based deception detection techniques.

(insert Table 1 about here)

Drawings, Deception, and Consistency
Consistency comes in many different forms. For example, the information provided in a
single statement can be examined for within-statement consistency. Alternatively, in situations
when someone is interviewed more than once, the overlap of their multiple statements can be
compared for between-statement consistency. Similarly, in situations where there are groups of
suspects or witnesses, it is possible to compare the overlap of statements taken from different
people to measure within-group consistency (Vredeveldt, van Koppen, & Granhag, 2014).
Regardless of the type of consistency, laymen and professionals alike, appear to be in agreement
that liars are typically more inconsistent than truth tellers (Akehurst, Köhnken, Vrij, & Bull,
1996; Greuel, 1992; Strömwall & Granhag, 2003; The Global Deception Research Team, 2006).
However, despite these commonly held beliefs, research demonstrates that liars can be as, or even
more consistent than truth tellers with regards to both between-statement consistency (Granhag,
Mac Giolla, Sooniste, Strömwall, & Liu-Jönsson, 2016; Granhag & Strömwall, 1999) and withingroup consistency (Granhag, Strömwall, & Jonsson, 2003). These results can be explained by the
repeat vs reconstruct hypothesis (Granhag & Strömwall, 1999, 2001). In brief, this position holds
that liars, in an explicit attempt to maintain consistency will repeat rehearsed answers in different
interviews and across time. In contrast, truth tellers who are expected to take their innocence for
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granted (Jordan & Hartwig, 2013), will simply recall unrehearsed answers from memory.
Importantly, this process of spontaneous recollection can lead to memory errors, such as
omissions and commissions resulting in natural inconsistencies in truth tellers’ statements
(Baddeley, 1997; Schacter, 1999). The differing interview strategies of truth tellers and liars
result in similar levels of statement consistency. However, liars’ repeat strategy is dependent on
correctly anticipating the types of questions that interviewers will ask. Drawing-based deception
detection techniques are designed to disrupt liars’ repeat strategy by changing the mode of recall
from the anticipated verbal recall to the unanticipated pictorial recall.
Drawings and Between-Statement Consistency
Leins et al. (2011) examined the potential for drawings to elicit inconsistencies from liars
over repeated interview situations. In two experiments, the authors examined the betweenstatement consistency of truth tellers and liars when the modality of reporting (verbal vs.
pictorial) was varied between interviews. The first experiment used data from the study by Vrij et
al. (2009) mentioned above. Pairs of truth tellers had lunch together, whilst pairs of liars
imagined doing so. All participants were then asked to provide a sketch of the restaurant. In a
subsequent interview, participants were asked questions regarding the spatial layout of the
restaurant. Coders, blind to the experimental conditions, rated the consistency (overlap) between
the sketch and the verbal answers on a 7-point Likert scale (1 = not at all consistent; 7 =
completely consistent). The inter-rater agreement between the coders was modest, albeit
acceptable (r = .71). As predicted, truth tellers provided more consistent answers than liars.
Based on the measure of consistency, a discriminant analysis correctly classified 80% of truth
tellers and 70% of liars.
Leins et al.’s (2011) second experiment differed from the first in terms of (1) the task
(truth tellers were asked to perform five simple tasks in a room, while liars were asked to imagine
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performing these tasks), (2) the report mode order (participants provided a verbal description of
the room in a first interview, and a sketch of the room in the second interview), and (3) the
measurement of consistency (a more fine-grained, object level, measure of consistency was used
instead of a Likert scale). With regards to the latter point, coders, blind to the experimental
conditions, dichotomously rated all responses within statements as either consistent or
inconsistent. For example, if a participant stated that ‘the blocks were to the right of the suitcase’
and subsequently drew the blocks to the right of the suitcase, this would be rated as consistent.
The dependent variable was overall consistency, calculated by dividing the consistent responses
by the total number of responses (i.e., consistent + inconsistent responses). Again, the inter-rater
agreement between the coders was modest, but acceptable (r = .70). Despite the methodological
differences from the first experiment, the results of the second experiment replicated the initial
findings. Truth tellers were again rated as more consistent than liars. Based on the consistency
measure, a discriminant analysis correctly classified 100% of truth tellers and 77% of liars.
Leins et al. (2011) offered two explanations for the results. First, liars may have been less
consistent because they found the drawing task inherently more difficult than truth tellers (cf.
cognitive load approach, Vrij, Fisher, et al., 2008). Alternatively, liars, due to a lack of cognitive
flexibility, may have found it more difficult than truth tellers to switch between different recall
modalities. In a subsequent study, Leins, Fisher, and Vrij (2012) addressed the respective merits
of these two explanations. In this study, truth tellers performed five tasks, while liars imagined
doing so. All participants were interviewed twice. Half of the participants were requested to
provide their answers in the same modality across interviews (verbally and then again verbally, or
pictorially and then again pictorially). The other half provided their answers in different
modalities across interviews (verbally first, then pictorially, or pictorially first, then verbally).
Coders, blind to the experimental conditions, rated participants’ answers across interviews for
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consistency. A fine-grained measure of consistency, similar to the second experiment of Leins et
al. (2011), was used. That is, the dependent variable was overall consistency, calculated by
dividing the consistent responses by the total number of responses. The inter-rater agreement was
excellent (r = .95). The main results showed that when modality did not change across
interviews, liars achieved similar levels of consistency as truth tellers. In other words, the
unanticipated nature of providing a pictorial drawing was not sufficient to disrupt a liars’ repeat
strategy. In contrast, liars were significantly less consistent than truth tellers when modality
differed across interviews. This result supports the cognitive flexibility explanation.
Drawings and Within-Group Consistency
Two studies have examined the influence of drawing-based deception techniques on the
within-group consistency of statements provided by groups of truth tellers and liars. The first was
the aforementioned study by Vrij et al. (2009) that examined pairs of truth tellers who described a
lunch date, and pairs of liars who described an imagined lunch date. In addition to the analyses
mentioned above, within-group consistency was also measured. Specifically, coders, blind to the
experimental conditions, rated on 7-point scales how much the drawings provided by each pair
overlapped (1 = low correspondence, 7 = high correspondence). The inter-rater reliability
between the coders was good (r = .82). Results showed that pairs of truth tellers provided
considerably more consistent drawings than pairs of liars. Furthermore, there was no difference in
within-group consistency between pairs of truth tellers and pairs of liars in the verbal statements
they provided to the open questions (e.g., Tell me in as much detail what you did at the
restaurant).
The second study examining drawing and within-group consistency was conducted by
Roos af Hjelmsäter, Öhman, Granhag, and Vrij (2014). In this study, adolescents (aged 13-14
years), in groups of three, met with an adult stranger or imagined a meeting with an adult
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stranger. Participants provided a verbal description of the event as well as a visual description.
The visual description consisted of marking aspects of the event on a sketch of the area. This
included marking on the sketch where they themselves stood, where the stranger stood, and
where their group members stood. The verbal and visual descriptions were independently rated
by a large group of coders (N = 200), all of whom were blind to the experimental conditions. A
measure of inter-rater reliability was not reported. The main results showed that groups of truth
tellers and groups of liars had similar levels of within-group consistency for the general
description of the event. However, truth tellers showed considerably higher levels of withingroup consistency compared to liars with regards to the drawing task.
The studies examining drawing-based deception detection techniques and consistency
offer further support for this lie detection tool. A glance at Table 2 shows effect sizes that are
among the highest in the published literature on cues to deceit (DePaulo et al., 2003). The review
thus far has examined laboratory-based experimental studies. We turn next to training studies on
the topic.

(insert Table 2 about here)

Training Studies
Training studies are crucial in bridging the gap from the laboratory to the field. These
studies typically involve (1) training practitioners in techniques developed in the lab, and (2)
examining these techniques in controlled environments by assessing their efficacy and
practitioners’ adherence to them. As of yet, no training study has exclusively examined drawingbased deception techniques. However, two training studies have examined a package of strategic
interviewing techniques, where drawing was included as one of the ten techniques taught (Vrij,
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Leal, Mann, Vernham, & Brankaert, 2015; Vrij, Mann, Leal, Vernham, & Vaughan, 2016). In
both of the studies, half of the practitioners (experienced police officers) received one half day of
training on strategic interviewing techniques. Ten specific techniques were taught, including the
reverse order technique (Vrij, Mann, et al., 2008); the use of a model statement (Leal, Vrij,
Warmelink, Vernham, & Fisher, 2015); asking unanticipated questions (Vrij et al., 2009); and
asking the suspect to provide drawings or sketches during the interview. In subsequent mocksuspect interviews, untrained practitioners interviewed in any way they wished whereas trained
practitioners were encouraged to use the techniques they had been taught. Half of the mocksuspects lied during the interview while the other half told the truth. The two studies used
equivalent set-ups, but differed in two important ways. First, Vrij et al. (2015) used a repeatedmeasures, pre-training post-training design, whereas Vrij et al. (2016) used an independentmeasures design. Second, in Vrij et al. (2015), the authors of the paper trained the practitioners,
while in Vrij et al. (2016) an experienced police officer, who was initially trained in the
techniques, taught the practitioners.
In terms of effectiveness, results from the two studies were ambiguous. Although the
training package increased accuracy of deception judgements in the study by Vrij et al. (2015), it
did not do so in the study by Vrij et al. (2016). Furthermore, even when the training package was
effective in increasing accuracy rates, it was not possible to discern the effectiveness of any
individual technique. This was because the practitioners were taught the different strategic
interviewing techniques as a package. As such, the studies say little about the individual
effectiveness of drawing-based deception detection techniques.
The results do, however, provide insights into other aspects of practical importance. For
example, out of the ten techniques taught, asking the mock-suspects to provide drawings during
the interview was the most commonly employed strategic interviewing technique in both studies.
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Furthermore, none of the untrained participants used the drawing approach. This suggests that
drawing-based deception detection techniques are not just common sense (cf. Masip, Herrero,
Garrido, & Barba, 2011). Although the practitioners’ opinions on the techniques were not
collected, the frequency of use suggests a preference for the drawing approach compared to the
other nine techniques. A plausible explanation for this preference is that drawing-based deception
detection techniques are both easy to understand and to implement in the real-world. This idea is
further supported in a recent study examining police officers’ perceptions of deception cues based
on different measures of consistency (Deep, Vrij, et al., 2017). Amongst other questions, police
officers were asked if they had ever attempted to determine the veracity of a suspect by asking
him/her to provide drawings during a suspect interview. Forty-eight (approximately 68%) of the
71 officers in the study reported having used drawings at least once in this manner. Of these 48
officers, 34 focused on some form of consistency cue to determine veracity. Taken together, these
studies suggest that practitioners find drawing based deception techniques relatively easy to
understand and implement. This is noteworthy since understanding and ease of use are central in
translating scientific findings into practice (Rogers, 2010).
Future Directions and Limitations
We envision that future research on drawing-based deception detection techniques can
advance the field at both a theoretical and a practical level. At the theoretical level, more can be
done to make use of basic psychological research in fields such as spatial processing and spatial
memory. For example, this research shows that spatial orientation is processed from one of two
primary reference points. Locations can be framed with respect to one’s own position (egocentric
framing) or with respect to external objects or landmarks (alocentric framing; Postma et al.,
2008). The study by van Veldhuizen et al. (2017) examined participants drawings of the main
square in Tilburg. In this study, it is likely that participants relied primarily on alocentric framing.
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In contrast, in the study by Vrij et al. (2009), participants sketched a lunch date. In this situation,
it is perhaps more likely that participants relied on egocentric framing. By taking such differences
into account it may be possible to further sharpen drawing-based deception detection techniques.
The alocentric-egocentric distinction is just one example of how basic research can further this
area of enquiry. At worst, such basic research can provide a more nuanced language to discuss
drawing-based deception detection techniques. At best, it can inform future research on the topic
and increase our understanding of this promising lie detection tool.
From a practical perspective, a more pressing issue is the effectiveness of
countermeasures. A first step is simply to gauge the effectiveness of drawing-based deception
detection techniques when liars have been made aware of the technique prior to an interview. A
second step is to examine specific countermeasures. One such strategy of particular importance is
the use of embedded lies. Embedded lies refer to those largely true statements where crucial
details have been changed or omitted. Such lies are common and are particularly difficult to
uncover (Leins, Fisher, & Ross, 2013; Vrij, 2008). Since they are based on mostly true memories,
drawings may be ineffective at uncovering them. This is because embedded lies should be
accompanied by the same visual and spatial information that inform truth tellers’ statements and
drawings.
A recent study has examined such questions and demonstrates the importance of
examining countermeasures (Deep, Granhag, et al., 2017). In this study, truth tellers bought lunch
from a café, whereas liars performed a mock-crime and afterwards also bought lunch from a café.
Truth tellers and liars were questioned about their whereabouts in a subsequent suspect-styled
interview. Liars were to conceal their involvement in the mock-crime by using the café as an
alibi. In other words, since they had in fact been to the café, liars provided embedded lies. In
addition, half of the liars were informed before they visited the café that they may be asked to
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draw the layout of the café during an interview (informed liars). The other half did not receive
this information before visiting the café (uninformed liars). During the interviews, all participants
were required to provide drawings of the layout of the café. Two primary findings were observed.
First, truth tellers and the uninformed liars provided highly similar drawings in terms of details
and consistency. This result highlights the difficulties in uncovering embedded lies. Second, the
informed liars provided significantly more detailed drawings than both the truth tellers and the
uninformed liars. From the perspective of the lie-catcher, this finding is more positive as it
highlights the difficulties in correctly deploying countermeasures. More research of this kind is
needed to fully understand the boundary conditions of this technique.
Another important practical issue is the reliability of the measurements of the different
deception cues. Simply put, cues that can be measured with more objectivity and reliability will
be most relevant for practice. One way in which reliability is reduced is in how the cue is
operationalised and defined. Ambiguous and poorly defined cues will typically have lower
reliability than clearly defined ones. Plausibility, for example, is arguably one of the more
ambiguous cues discussed in this review. The ambiguity of this cue is likely a strong contributing
factor to the low inter-rater reliability observed in its measurement. This can be contrasted with
an easily defined cue, such as the presence or absence of bystanders in a drawing. This cue
showed a near perfect inter-rater reliability. Measurement, rather than definitional issues, can also
affect the reliability of a cue. For example, within deception detection research a distinction is
often made between (1) measurements that avail of Likert-type scale ratings and (2) more finegrained measurements that count the frequency of the occurrence of criteria in raw scores. Recent
research indicates the frequency count method to be more reliable than the scale rating method
(Nahari, 2016). A glance at the reliability of the measurements covered in this review concurs
with Nahari’s (2016) results. That is, the inter-rater reliabilities were typically lower, and
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fluctuated more, for measurements based on scale ratings compared to measurements based on a
frequency count method. In order to increase the practical value of findings, future research
should focus on cues that have a high degree of measurement reliability. Based on the above
review, this will likely be cues that are clearly and easily defined and are measured on a more
fine-grained frequency count level.
Practical Relevance and Legal Implications
Although this is a new line of research, we believe that drawing as a lie detection method
has high practical relevance. In brief, it is a method that is easy to use, it comes with little costs, it
can be used in tandem with other techniques, and it overcomes language barriers. Like most other
lie detection methods, we believe that drawings will have most value during the investigative
phase. Furthermore, we believe that the method should be used as a complement, not as an
alternative, to more traditional and established lie detection methods, such as the strategic use of
evidence (Hartwig, et al., 2006), the verifiability approach (Nahari et al., 2014), and the imposing
cognitive load approach (Vrij et al., 2008). The outcome of a drawing-task should not be used as
a stop-rule for deciding on the veracity of a statement. The outcome should be seen as a possible
pointer for more in-depth questioning. Finally, the use of drawings is not limited to traditional
police interviews, the method could be used (and is in fact sometimes used) during, for example,
asylum interviews and interviews with sources and informants in human intelligence contexts.
Conclusions
The use of drawings as a lie detection technique has significant promise. The studies
mentioned within this review demonstrate that when used appropriately (e.g. alongside other
recall modalities) and when the correct cues to deceit are measured and interpreted correctly (e.g.
consistency) then the differences between truth tellers and liars become more pronounced.
However, our understanding of drawing as a lie detection tool is still in need of further research
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and development. Until more studies (1) examine the impact of countermeasures and (2) are
conducted and tested in practice, we will not be able to conclude about the true effectiveness of
incorporating drawings into real-life investigative interviews. With that said, given that accuracy
rates for detecting deception seem to improve with the implementation of drawings and that
practitioners seem to be able to implement drawings into practice with ease and confidence,
drawing-based deception detection techniques are certainly worthy of future deception detection
research.
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Table 1. Effect sizes (Cohen’s d) for the differences in truth tellers and liars drawings on cues
of detail and quality. Positive values indicate higher scores for truth tellers.
Study Vrij et al.
Que

(2009)

Vrij et al.

Vrij et al.

Van

Calderon et

(2010)

(2012)

Veldhuizen et

al. (2017)

al. (2017)
Detail

0.48*

0.25

0.79*

2.60*

-

Plausibility

-

0.93*

0.96*

-

-

No. of Bystanders

-

1.84 *†

0.59*

-

-

Detail of Bystanders

-

-

1.21*

-

-

Camera Perspective

-

0.88 *†

-

-

-

Level of

-

-

-

-

0.40*

Concreteness
*p <. 05
†

Odds ratios were calculated and converted to d values according to Borenstein, Hedges,

Higgins, and Rothstein (2009).
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Table 2. Effect sizes (Cohen’s d) for the differences in truth tellers and liars drawings for cues of consistency.
Positive values indicate more consistent answers for truth tellers.
Study Vrij et al. Leins et al.

Leins et al.

Leins et

Roos af Hejlmsäter

(2009)

(2011. Exp 1.)

(2011. Exp 2.)

al. (2012)

et al. (2014)

consistency

-

1.25*

2.06*

1.13*†

-

Within-group Consistency

1.10*

-

-

Que
Between-statement

1.29*

*p<.05
†

This analysis is only based on the measures of between-statement consistency where the recall format

(drawing vs. verbal) varied between interviews (i.e., the last four columns of Figure 1, in Leins et al. 2012).
The data were provided by the authors of the paper. The pooled means and sds were used to calculate the d
value.
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Appendix 1

1A. A map of the main square in
Tillburg. The map is copied from
Google Maps ©.

1B. Drawing of the main square in
Tilburg by a truth teller (i.e., a resident
of the city). Drawing provided by van
Veldhuizen et al. 2017.

1C. Drawing of the main square in
Tilburg by a liar (i.e., not a resident of
the city). Drawing provided by van
Veldhuizen et al. 2017.

