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Despite playing a critical role in our criminal justice system, very little is known about the expertise of forensic
scientists. Here, we review three disciplines where research has begun to investigate such expertise: handwriting
analysis, fingerprint examination, and facial image comparison. We assess expertise against the scientific standard,
but conclude that meeting this standard does not provide a sufficiently high benchmark for the forensic sciences.
Forensic scientists must demonstrate a minimum standard of performance, the ability to defer judgement in cases at
high risk of error, and the ability to effectively communicate the strength of their evidence to factfinders. We discuss
the limitations of current forensic science expertise research to adequately capture factors affecting operational
accuracy and outline crucial differences between studies assessing perceptual skill and operational accuracy. Finally,
we identify key areas for future research and encourage cognitive scientists to engage in forensic science research.

General Audience Summary

Forensic scientists provide investigators and courts with information about the source of traces left at crime
scenes, such as fingerprints, hair, and blood. However, with the exception of DNA, there is limited scientific
evidence that the methods used by forensic scientists can link evidence to a source with high levels of certainty,
or whether forensic scientists themselves are experts at making those decisions. Here, we describe research in
three forensic disciplines—handwriting analysis, fingerprint examination, and facial image comparison—and
consider whether forensic scientists in those disciplines should be considered experts. We identify key issues
related to how we define and measure expertise in the forensic sciences, the adequacy of current research to
assess expertise in real-world settings, and key areas for future research.
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In 1992, three-year-old Christine Jackson was abducted
from her home, brutally raped, and murdered. Her body
was found in a nearby creek two days later. Attention
quickly turned to the victim’s stepfather Kennedy Brewer
who had been looking after Christine in the hours before
she went missing. An autopsy revealed suspected bite-marks
on the victim’s body and a forensic odontologist testified
these were inflicted by Brewer. Brewer was found guilty
of capital murder and sexual battery and sentenced to
death.

But Kennedy Brewer was innocent. Advances in DNA anal-
ysis allowed archived biological evidence to be examined. As a
result, Brewer was exonerated before he could be executed, but
not before serving 13 years on death row (Innocence Project,
2017).

In the years since the Brewer case, forensic bite-mark analysis
has been classified as “junk science” (see PCAST, 2016). Indeed,
studies have shown that forensic odontologists cannot reliably
determine whether a bite-mark was left by a human, let alone
identify which human (Freeman & Pretty, 2016; Page, Taylor,
& Blenkin, 2012).

Forensic bite-mark analysis is not the only forensic science
discipline with questionable reliability. In 2009, a scathing report
by the National Research Council (hereafter, NRC Report)
stated,

“With the exception of nuclear DNA analysis ... no
forensic method has been rigorously shown to have the
capacity to consistently, and with a high degree of cer-
tainty, demonstrate a connection between evidence and a
specific individual or source.” (p. 7)

More recently, President Barack Obama commissioned the
Presidents’ Council of Advisors on Science and Technology
(PCAST) to conduct a comprehensive investigation into the sta-
tus of forensic pattern-matching disciplines (see PCAST, 2016).
Pattern-matching disciplines are those where a forensic scien-
tist compares two samples “by eye” to determine if they have
the same or different origin, for example fingerprint exami-
nation and hair comparison. PCAST reported that in five of
the seven examined disciplines—bite-marks, firearms, footwear,
complex-mixture DNA and hair analysis—there was little evi-
dence that forensic scientists were able to reliably link samples
of unknown origin to their source. In some forensic science dis-
ciplines research has revealed poor accuracy and reliability in
forensic scientists’ judgements, but more commonly, founda-
tional research establishing their expertise has simply not been
carried out.’

There is limited scientific evidence supporting the validity
and reliability of the techniques forensic scientists’ use. In addi-
tion, very few studies have examined the question of whether
forensic scientists show expert-level performance. Despite this,
forensic scientists regularly provide their opinions in court as
expert witnesses. Ordinarily, witnesses are only permitted to

I See Koehler (2016) for a discussion of the reasons why this kind of basic
research in forensic science disciplines has not been conducted.

testify to their first-hand experiences relevant to the facts at
issue. However, a common legal exception in many countries
permits opinion evidence if the opinion is based on “specialised
knowledge” acquired through training, study, or experience
(e.g., s79 Evidence Act, 1995). It is exceptions of this kind
that allow forensic scientists to share their “expertise” with the
court and which have established precedent for future admis-
sions. However, simply having training, study, or experience
in a particular forensic discipline is insufficient to guarantee
expertise (Edmond, 2016; Edmond & Martire, 2017; PCAST,
2016).

Cognitive scientists have studied expert performance for
many decades, and as such, are well-placed to examine the
question of whether forensic scientists are experts. Prominent
researchers in this field have defined expertise as “consistently
superior performance on a specified set of representative tasks
for adomain” (Ericsson & Lehmann, 1996). It is curious that this
definition is not the one used by forensic scientists to benchmark
their abilities. Instead, they rely on the presence of “specialised
knowledge” together with legal assent as evidence of expert sta-
tus. Furthermore, the court’s willingness to accept “expertise”
in unvalidated forensic science disciplines has been credited
as a source of serious miscarriages of justice (see Edmond,
2016; Edmond, Found, et al., 2017; Edmond & Martire, 2017;
Edmond et al., 2014; Edmond & San Roque, 2016; Koehler,
2016; Martire & Edmond, 2017; Mnookin et al., 2011; PCAST,
2016; Saks & Koehler, 2005). In fact, the Innocence Project esti-
mates that nearly half of all wrongful convictions overturned
by DNA evidence involved unvalidated or improper forensic
science evidence (Innocence Project, 2017).

The NRC and PCAST reports prioritise empirical validation
(or “black box”) studies to establish (a) whether methods rou-
tinely used by forensic scientists allow them to make accurate
determinations of the source of questioned samples, and (b)
whether forensic scientists demonstrate expertise in using these
methods compared to untrained novices. But forensic scien-
tists do not necessarily know how to design, run, and analyse
human performance studies, and thus may lack the skills neces-
sary to undertake this critical research (Martire & Kemp, 2016;
Mnookin et al., 2011). There is also a conflict of interest for
forensic scientists who wish to establish the validity and reli-
ability of their discipline’s methods to provide evidence that
they and their colleagues are in fact experts. We argue that cog-
nitive scientists possess the skills needed to design, administer,
and statistically analyse fair tests of human performance without
being invested in the results. As such, cognitive scientists are par-
ticularly well-suited to conducting research on human expertise
in the forensic sciences (see also Edmond, Towler, et al., 2017;
Koehler, 2013, 2016; Martire & Kemp, 2016; Mnookin et al.,
2011).

Here, we review research from three forensic science
disciplines—handwriting analysis, fingerprint examination, and
facial image comparison—where efforts to assess expertise have
already begun. We draw on this research to determine whether
forensic scientists in those disciplines should be considered
experts. We then discuss some of the broad issues related to
establishing expertise in the forensic sciences.
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Handwriting Analysis

Forensic handwriting examiners determine the authorship
and manner of production of handwriting and signatures.
Authorship decisions require examiners to decide whether the
known writer of a handwriting sample was also the author of a
questioned sample (e.g., a signature on a legal document; see
Figure 1). Production decisions require examiners to decide
how the writing was produced. Handwriting may be genuine,
forged by someone attempting to mimic another person’s hand-
writing, disguised in an attempt to deny authorship, or in some
cases, written to look as though someone else has forged their
handwriting.

Many studies have investigated handwriting examiners’
expertise in making authorship and production decisions. Unlike
other forensic science disciplines where cognitive scientists have
led research efforts to establish expertise, research in hand-
writing examination has been largely led by practitioners. As
a result, studies are designed to reflect casework as closely
as possible, and participants are often not required to make a
definitive decision. Instead, they are able to make “inconclu-
sive” responses to indicate that they are not prepared to make
a decision, usually because of insufficient information in the
samples.

Kam, Fielding, and Conn (1997) investigated the accuracy
of authorship decisions in 105 handwriting examiners. Partici-
pants were given six reference handwriting samples and asked to
identify samples authored by the same person in a comparison
set of 24. Handwriting examiners and novices made a similar
number of correct decisions, correctly identifying 87.9% and
87.7% of matching samples in the comparison set. There were,
however, large differences in false positive errors between the
groups. Handwriting examiners made 6.5% false positive errors,
where they incorrectly declared one of the comparison samples
as matching a reference sample. In contrast, novices were far
more error-prone, making false positive errors on 38.3% of trials.

Bird, Found, and Rogers (2010) investigated the accuracy
of production decisions in 11 handwriting examiners. Partici-
pants were given 140 pairs of handwriting samples and were
asked to determine which of each pair was genuine and which
was disguised. Handwriting examiners made correct decisions
on 73.4% of trials whereas novices made correct decisions
on 80.1%. However, handwriting examiners made fewer errors

(3.4%) compared to novices (11.4%), and were more likely to
declare samples as inconclusive (23.1% vs. 8.4%).

Critically, research across the discipline consistently shows
that the difference between handwriting examiner and novice
performance is not due to the examiners making a greater pro-
portion of correct decisions. Instead, group differences lie in
the frequency of inconclusive and incorrect decisions, whereby
examiners avoid making many of the errors novices make (see
Bird, Found, Ballantyne, & Rogers, 2010; Found & Rogers,
2003; Found & Rogers, 2008; Kam, Abichandani, & Hewett,
2015; Kam, Gummadidala, Fielding, & Conn, 2001; Kam, Wet-
stein, & Conn, 1994; Sita, Found, & Rogers, 2002). Although
handwriting examiners are not necessarily more accurate than
novices, we argue that effective use of inconclusive decisions
to avoid errors is an important component of forensic science
expertise. We return to this point in the discussion.

Fingerprint Examination

Fingerprint examiners judge whether or not a print found at
a crime scene (i.e., a latent) was left by a particular known per-
son. In a typical case, a fingerprint examiner will systematically
compare a latent print side-by-side with a list of suspect prints
by eye on a computer screen (see Figure 2). The examiner will
arrive at one of three decisions: the prints are a match (i.e., they
originate from the same finger), the prints are a non-match (i.e.,
the prints come from different fingers), or inconclusive.

Fingerprint examination is a challenging perceptual task
because matching prints can look very different, due to vari-
ation in surface, positioning, pressure, movement, moisture,
distortion of the finger or substrate, and general wear and tear.
Conversely, non-matching prints can look very similar, particu-
larly because computer algorithms are increasingly being used
to rapidly search very large fingerprint databases and return lists
of highly similar suspect prints for examiners to compare (Dror
& Mnookin, 2010). As a result of this within-finger variabil-
ity and between-finger similarity, even experienced examiners
make mistakes.

A study by Ulery, Hicklin, Buscaglia, and Roberts (2011),
for example, measured examiners’ ability to match challenging
fingerprints representative of casework. The majority of the 169
examiners made at least one false negative error where they

—_

Figure 1. Handwriting examiners compare handwriting samples side-by-side to determine if they were authored by the same person or different people. They may
also decide whether the writing is genuine, forged, or disguised. Here, the reference signature of a known person (left) is accompanied by a signature written by the

same person (top right) and a signature forged by a different person (bottom right).
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Figure 2. Fingerprint examiners compare fingerprints side-by-side to determine if they originated from the same finger or two different fingers. Here, a latent
print (left) is accompanied by a matching fingerprint (middle) and a non-matching fingerprint (right). These example fingerprints were sourced from the Forensic

Informatics Biometric Repository (FIB-R; Tangen & Thompson, n.d.).

incorrectly declared matching prints as non-matches (a false
negative error rate of 7.5%), but only five made a more seri-
ous false identification error where they incorrectly declared
non-matching prints as matches (a false positive error rate of
0.1%). Just as in handwriting analysis, fingerprint examiners
made many inconclusive decisions, judging 23% of the latent
fingerprints to be of no value for comparison.

Tangen, Thompson, and McCarthy (2011) sought to establish
fingerprint examiners’ expertise by comparing them to novices.
Tangen et al. did not allow participants to make inconclusive
judgements, and thus their study provides a direct measure of
examiners’ and novices’ perceptual sensitivity to matching and
non-matching fingerprints. Examiners were significantly more
accurate at matching fingerprints than were novices. Examiners
correctly declared 92% of matching prints as matches (compared
to 75% for novices), and 99% of highly similar non-matching
prints as non-matches (compared to 45% for novices).

These studies, alongside other work by cognitive scientists,
provide compelling converging evidence that trained finger-
print examiners are demonstrably more accurate than untrained
novices at judging whether or not two fingerprints were left
by the same person (Busey & Vanderkolk, 2005; Searston &
Tangen, 2017a, 2017b, 2017c; Thompson & Tangen, 2014;
Thompson, Tangen, & McCarthy, 2014; Vogelsang, Palmeri,
& Busey, 2017). However, they also show low intra-examiner
repeatability and, as a group, demonstrate a surprisingly wide
range of performance (Dror et al., 2011; Ulery, Hicklin,
Buscaglia, & Roberts, 2012).

Facial Image Comparison

Forensic facial examiners compare photographs of faces to
decide if they show the same person or different people (see
Figure 3). Despite decades of research showing novices make
large proportions of error on these tasks when faces are unfa-
miliar (see Burton, White, & McNeill, 2010; Henderson, Bruce,
& Burton, 2001; Megreya & Burton, 2006; Megreya & Burton,
2007), it is only very recently that researchers have begun to
examine the accuracy of trained forensic scientists on this task.

Norell et al. (2015) tested 17 forensic facial examiners on
a matching task that modelled forensic casework. Participants

decided whether a high-quality mugshot style photograph, taken
under controlled lighting conditions, matched a low-quality
still image taken from CCTV footage. Facial examiners made
correct decisions on 76% of trials, inconclusive decisions on
21% and errors on 3%. By comparison, novices made cor-
rect decisions on 73% of trials, inconclusive decisions on 7%
and errors on 20%. These results parallel those found in hand-
writing examiners, showing that examiners’ reduced error rate
can mostly be attributed to them making more inconclusive
decisions.

In the largest evaluation to date, White, Phillips, Hahn, and
O’Toole (2015) tested 27 forensic facial examiners on three
challenging face matching tasks that modelled the types of deci-
sions they encounter in their daily work. In each task, examiners
decided if two high-quality face photographs showed the same
person or different people. Examiners showed superior accu-
racy to novice participants, making an average of 5% errors
on a standardised test of face matching ability, compared to
novices who made 20% errors (Glasgow Face Matching Test;
Burton et al., 2010). Interestingly, on one test, the difference
between examiners and the novice participants was most appar-
ent when given 30s to make their decision compared to 2s.
It seems that, given sufficient time, examiners were able to
extract additional diagnostic information from faces. This sug-
gests that the source of examiners’ superior ability relative to
novices originates in a slow, deliberate comparison strategy
rather than quick, intuitive judgements (see also Towler, White,
& Kemp, 2017).

Consistent with White, Phillips, et al. (2015), more recent
work has also found superior accuracy in forensic facial
examiners compared to untrained novices (Towler, White, &
Kemp, 2017; White, Dunn, et al., 2015), suggesting that they
are indeed experts. Importantly however, all of these stud-
ies focused on group-level differences between novices and
examiners. When comparing individual examiners on these
tasks, large differences in their performance emerge, with
some examiners making 25% errors and others achieving
almost perfect accuracy. These individual differences reflect
similar levels of inter-individual variation in the novice pop-
ulation, suggesting that underlying skill in these tasks can
arise not only from forensic training, but also from an
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Figure 3. Forensic facial examiners compare face images to determine if they show the same person or different people. Here, an image from CCTV (left) is
accompanied by a photograph of the same person (middle) and a photograph of a different person (right).

individual’s natural talent in face identification (Balsdon et al.,
in press; Noyes, Phillips, & O’Toole, 2017; Russell, Duchaine,
& Nakayama, 2009).

Discussion

At the beginning of this paper we argued that forensic sci-
entists’ expertise should be assessed against the conventional
scientific standard, which requires experts to demonstrate supe-
rior performance relative to novices (see Ericsson & Lehmann,
1996). If we consider superior performance to mean higher levels
of accuracy or fewer errors compared to novices, forensic scien-
tists in all three of the reviewed disciplines meet the criteria for
expertise. Nevertheless, forensic scientists still make substantial
numbers of errors and show high levels of variability across dif-
ferent examiners. Given the significant consequences of errors,
is this conventional criteria a sufficiently high benchmark for
forensic scientists? Should we consider a forensic scientist an
expert, and allow them to testify in court, just because they can
perform better than novices? We do not think so.

Rethinking the Definition of Expertise in the Forensic Sci-
ences

A forensic scientist who outperforms a novice may still make
many errors and could be wrong more often than they are right.
Given the pervasiveness of forensic science evidence and the
serious risk of wrongful convictions, we argue that courts should
only allow forensic scientists to testify if both the discipline, and
the individual forensic scientist, have met a minimum standard of
performance.” This minimum standard should be determined by
the courts in collaboration with forensic and cognitive scientists.

In addition to meeting this minimum standard of perfor-
mance, we argue that expertise in the forensic sciences requires
two additional skills: knowing when not to make a decision
because of increased risk of error, and the ability to communicate

2 Some would argue that routine proficiency testing of forensic scientists
ensures a minimum standard of performance. However, current proficiency
tests are entirely inadequate to assess expertise. See Koehler (2013, 2016) for a
detailed discussion.

evidence to factfinders (e.g., judges, jurors) in a manner that
enables them to understand the probative weight of that evi-
dence.

Knowing when not to make a decision. Expert forensic
scientists need to be able to determine when a reliable decision
is impossible, either because there is insufficient information
in the samples (e.g., because of ageing, smudging, wear, low
resolution imagery), or because the difficulty of the comparison
exceeds their abilities. In fact, some forensic scientists would
argue that the ability to defer judgement is the crux of expertise
in the forensic sciences.

There is, however, mixed evidence that forensic scientists
possess sensitivity to these limits. For example, when given
the same 42 signatures, handwriting examiners made inconclu-
sive judgements on 0—100% of trials (Found & Rogers, 2008).
Similarly, Ulery et al. (2011) found fingerprint examiners made
inconclusive judgements on 5-64% of matching fingerprints and
7-96% of non-matching fingerprints. Such large disagreement
between examiners suggests that assessing the suitability of a
comparison for analysis is highly subjective. The extent to which
forensic scientists are able to determine which cases are likely to
lead them to make errors, and the consistency with which they
can make these judgements, are important questions for future
research to examine.

Communication of evidence. Expert forensic scientists also
need to effectively communicate the meaning of their evidence
(Martire, 2018). For instance, many forensic science bodies have
advocated the use of standardised conclusion scales to convey
their evidence to jurors (e.g., Association of Forensic Science
Providers, 2009). However, research by Martire, Kemp, Watkins,
Sayle, and Newell (2013) shows that the verbal label attached to
one point of one scale (i.e., “Weak or limited support”) con-
veys the opposite meaning to that intended by experts, with
jurors interpreting weak evidence in favour of the hypothesis
as evidence for the alternative proposition. Forensic scientists
must be able to communicate their evidence in a way that
facilitates factfinder understanding and allows them to prop-
erly weigh and combine pieces of evidence. Cognitive scientists
are particularly well-placed to help forensic scientists develop
better ways of conveying the meaning of their conclusions
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and aiding comprehension of the evidence by judges and
jurors.

Adequacy of Current Research to Assess Expertise in Foren-
sic Science

Research into forensic scientists’ expertise has largely
ignored the fact that they are analysts operating within a large,
complex decision-making system (e.g., see Towler, Kemp, &
White, 2017). Studies usually investigate expertise using tightly
controlled experimental methodology and model one or two
real-world aspects of the task, such as by using stimuli represen-
tative of casework (e.g., Tangen et al., 2011; White, Dunn, et al.,
2015) or introducing contextual information about a case (e.g.,
Dror, Charlton, & Péron, 2006). However, this approach does
not help us understand how forensic scientists’ expertise inter-
acts with the complex and high-stakes environments in which
they operate. The lack of research investigating decision-making
in these complex environments highlights the naiveté of current
research in the forensic sciences. Below, we outline some of the
system-level factors that are often neglected in research and thus
limit our ability to make conclusions regarding the expertise of
forensic scientists in operational settings.

Realistic target prevalence. Unlike most experiments, the
ratio of targets to non-targets in forensic contexts is almost
certainly not 50:50. For instance, forensic scientists often com-
pare crime scene samples against samples taken from suspects.
Investigators submit samples from suspects for analysis because,
based on other evidence, they have reason to believe these indi-
viduals are implicated in the crime. This process means that
forensic scientists analyse samples that are more likely to be
matches than non-matches. We know that base rates can affect
performance on perceptual tasks (e.g., Wolfe, Horowitz, & Ken-
ner, 2005), so studies that do not adequately model realistic
rates of target-prevalence may underestimate or overestimate
operational levels of accuracy.

Contextual information. Forensic scientists are rarely blind
to case information. They often know details about the nature of
the crime, the history of the suspect, and the presence or absence
of other evidence. This contextual information can lead to con-
firmation bias, whereby forensic scientists seek out information
consistent with their expectations and prior similar experiences
(see Kassin, Dror, & Kukucka, 2013; Saks, Risinger, Rosenthal,
& Thompson, 2003). Compared to other system-level factors,
considerable research attention has focused on identifying and
mitigating confirmation bias (e.g., Dror & Charlton, 2006; Dror
et al., 2006; Kukucka & Kassin, 2014). However, confirmation
bias is usually studied in isolation, without other system-level
factors such as those described here.

Limited resources. Many forensic departments report they
are under growing time pressure with large casework back-
logs and diminishing resources to meet these demands (Kobus,
Houck, Speaker, Riley, & Witt, 2011). Working under these con-
ditions is likely to impair performance. There has been some

investigation into the effects of time pressure on facial image
comparison (e.g., Bindemann, Fysh, Cross, & Watts, 2016), but
the effects of limited resources across the forensic sciences are
largely unexplored.

Decision chains. In practice, decisions are not necessar-
ily made by just one forensic scientist. Sometimes a forensic
scientist will refer difficult cases to senior analysts or spe-
cialist teams, or a colleague will conduct a peer-review (see
Ballantyne, Edmond, & Found, 2017; Towler, Kemp, & White,
2017). These processes may serve to catch errors made by
individual forensic scientists, and may help calibrate deci-
sions within disciplines. However, little is known about how
these procedures work or whether some types of review detect
errors—or errors of a particular type—more effectively than
others.

Knowledge of being tested. In most studies forensic scien-
tists are aware they are being tested and this is likely to affect
their performance (see Risinger, Saks, Thompson, & Rosenthal,
2002). Covert testing, whereby ground-truth-known cases are
surreptitiously inserted into routine casework, is therefore nec-
essary to avoid testing effects (Dror & Cole, 2010; Mnookin
etal., 2011). This approach is regularly used to maintain accept-
able levels of accuracy in other domains such as airline baggage
screening (see Wolfe, Brunelli, Rubinstein, & Horowitz, 2013),
and is just starting to be used in the forensic sciences (see
Kerkhoff et al., 2015).

Measuring Accuracy in the Forensic Sciences

The fact that research does not yet capture the full range
of factors that are likely to affect a forensic scientists’ abil-
ity to complete their job accurately causes problems when we
attempt to use that research to report operational accuracy and
error rates. We therefore need to be very clear about the pur-
pose of individual studies and what they allow us to conclude
about expertise in the forensic sciences. Studies assessing the
expertise of forensic scientists fall into two distinct categories:
those assessing perceptual skill and those assessing operational
accuracy.

Perceptual skill. Perceptual skill refers to a person’s raw
ability to accurately classify or discriminate between sam-
ples representative of casework. For example, in fingerprint
examination, this skill refers to an examiner’s ability to dis-
criminate between fingerprints left by the same finger and
fingerprints left by different fingers. Studies of this kind typ-
ically test performance in controlled lab-based experiments,
under conditions that do not reflect forensic scientists’ daily
work. For example, in these tests examiners are typically
not allowed access to the tools, procedural documentation, or
response scales they use in casework (e.g., White, Phillips,
et al., 2015). Studies of perceptual skill thereby enable
direct comparison of underlying skill in forensic scientists
and novices, but do not provide valid tests of operational
accuracy.



ARE FORENSIC SCIENTISTS EXPERTS? 205

Operational accuracy. Operational accuracy refers to a
forensic scientists’ ability to accurately classify or discrimi-
nate between samples representative of casework in operational
settings. For example, in fingerprint examination, operational
accuracy refers to an examiner’s ability to discriminate between
fingerprints left by the same finger and fingerprints left by differ-
ent fingers, in cases where they have decided there is sufficient
information in the samples, and in the context of the aforemen-
tioned system-level factors. Operational accuracy experiments
allow us to assess forensic scientists’ expertise as it applies in
practice.

There is a tendency for those interested in operational accu-
racy to undervalue tests of perceptual skill (e.g., see review
of existing fingerprint studies in PCAST, 2016). However, we
believe this is shortsighted. A thorough understanding of exper-
tise in a discipline cannot be achieved without both types of
studies, and each informs the other. For example, studies of per-
ceptual skill demonstrated that identifying unfamiliar peoples’
faces is error-prone, even for trained professionals (e.g., White,
Kemp, Jenkins, Matheson, & Burton, 2014). Operational accu-
racy studies then sought to model the working conditions of
facial examiners and found strikingly low levels of accuracy
in real-world conditions (i.e., 50%), even without taking into
consideration the full complement of system-level factors men-
tioned earlier (e.g., White, Dunn, et al., 2015). Researchers have
now returned to tightly controlled, lab-based perceptual skill
experiments to investigate ways of boosting accuracy through
various procedures (e.g., Towler, White, & Kemp, 2017; White,
Burton, Kemp, & Jenkins, 2013). Once these techniques are
refined they will be implemented in operational settings and
tested to determine their effectiveness in practice. Our knowl-
edge in this discipline, like many others, is advanced through a
series of interrelated studies of both perceptual skill and opera-
tional accuracy.

However, it is important to understand that perceptual skill
and operational accuracy studies cannot be substituted for each
other. Perceptual skill studies should not be used to make specific
claims about operational accuracy. Similarly, operational accu-
racy studies should not be used to make claims about perceptual
skill. Furthermore, operational accuracy studies that model only
part of the “real world” should not be used to make definitive
claims about operational accuracy; the generalisability of claims
is constrained by the factors included in the study. The purpose
of, and differences between, perceptual skill and operational
accuracy studies will be particularly important moving forward
as we seek to understand expertise in the forensic sciences.

The Future of Expertise Research in the Forensic Sciences

The research efforts reported here represent a tiny fraction
of the research needed in the forensic sciences. For many dis-
ciplines, there have been no empirical assessments of forensic
scientists’ ability to perform the tasks they undertake on a daily
basis. For disciplines where some research exists, such as the
three reviewed here, we know far less than we should given the
proliferation, importance, and impact of the evidence.

Because expertise research in the forensic sciences is in
its infancy, there is tremendous scope for psychology-driven
basic and applied research (see Koehler & Meixner, 2016).
For example, we still have a very poor understanding of how
expertise develops in individuals—whether it be through train-
ing, experience, or predetermined by genetics (see Searston
& Tangen, 2017a; Shakeshaft & Plomin, 2015; White et al.,
2014). We also know very little about individual differences
in the development of expertise in forensic science and about
the cognitive mechanisms underlying expertise in each disci-
pline. Indeed, we should expect that the critical differences
between experts and novices may be accounted for by differ-
ent cognitive mechanisms in different disciplines. For example,
preliminary work in fingerprint examination suggests that exper-
tise is characterised by fast, automatic and holistic processing
of fingerprints (Busey & Vanderkolk, 2005; Thompson & Tan-
gen, 2014), as is typical of experts in domains outside forensic
science (see Kahneman, 2011; Klein, 1998; Kundel, Nodine,
Conant, & Weinstein, 2007). However, facial image comparison
shows the exact opposite pattern. What appears to distinguish
forensic facial examiners’ cognitive processing from novices’ is
their slow, deliberate and piecemeal processing strategy (Towler,
White, & Kemp, 2017; White, Phillips, et al., 2015).

Many important and interesting research questions remain to
be addressed in the forensic sciences. We encourage cognitive
and forensic scientists to build the collaborations necessary to
tackle important research questions facing the forensic sciences.
This of course does not come without challenges. Building inter-
disciplinary relationships and mutual trust takes time. It is also
important to manage the expectations of partners who have a
vested interest in study outcomes and may be reluctant to pub-
lish unfavourable results. However, overcoming these minor
challenges is a worthwhile endeavour given the profound soci-
etal impact of a productive collaboration between cognitive and
forensic scientists.
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