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Forensic testimony plays a crucial role in many criminal cases, with requests to crime laboratories
steadily increasing. As part of efforts to improve the reliability of forensic evidence, scientiﬁc and policy
groups increasingly recommend routine and blind proﬁciency tests of practitioners. What is not known is
how doing so affects how lay jurors assess testimony by forensic practitioners in court. In Study 1, we
recruited 1398 lay participants, recruited online using Qualtrics to create a sample representative of the
U.S. population with respect to age, gender, income, race/ethnicity, and geographic region. Each read a
mock criminal trial transcript in which a forensic examiner presented the central evidence. The lowproﬁciency forensic examiner elicited a lower conviction rate and less favorable impressions than the
control, an examiner for which no proﬁciency information was disclosed. However, the high-proﬁciency
examiner did not correspondingly elicit a higher conviction rate or more favorable impressions than the
control. In Study 2, 1420 participants, similarly recruited using Qualtrics, received the same testimony,
but for some conditions the examiner was cross-examined by a defense attorney. We ﬁnd crossexamination signiﬁcantly reduced guilty votes and examiner ratings for low-proﬁciency examiners.
These results suggest that disclosing results of blind proﬁciency testing can inform jury decision-making,
and further, that defense lawyering can make proﬁciency information particularly salient at a criminal
trial.
© 2020 Elsevier B.V. All rights reserved.
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Forensic science evidence plays a crucial role in many criminal
cases, with requests to crime laboratories steadily increasing over
the past two decades [1]. Recently, growing concern over the
accuracy of judgments reached by forensic examiners has led to a
new emphasis on improving standards and quality controls, as well
as improving the underlying research foundation for forensic
methods [2]. Because many such forensic methods lack objective
measures and/or standards, an examiner’s subjective judgment
plays an important role in reaching conclusions based on crimescene evidence, and examiners who differ in their skill and
experience can reach different conclusions regarding the same
evidence [2]. Accordingly, examiners in many forensic domains
regularly complete proﬁciency tests designed to measure their
performance, including as part of the routine accreditation of
laboratories [3]. As of 2014, 98 % of all publicly-funded crime
laboratories had adopted some form of proﬁciency testing [4].
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One goal of proﬁciency testing is to assess how accurate a
particular examiner’s judgments are [5,6]. As it stands, however,
the results of proﬁciency tests are of “limited value” [7 p. 51,2])
insofar as they often do not include realistic or challenging
materials [8] and/or are non-blind (i.e., the examiner is aware that
they are being tested). In contrast, blind proﬁciency tests are
designed to mitigate observer effects and cognitive biases—i.e.,
that people tend to behave unrealistically when they know that
they are being observed [9] and interpret evidence in line with
their expectations ([10]; see Ref. [11], for application in the forensic
sciences). Scientiﬁc and policy groups such as the American
Association for the Advancement of Science [7], the President’s
Council of Advisors on Science and Technology [2], and the
National Commission on Forensic Science [12] have all recommended blind proﬁciency testing over non-blind testing, largely
because blind tests are assumed to yield more informative
estimates of examiners’ real-world performance.
Although blind testing presents some practical and logistical
challenges [13], at least one large U.S. laboratory—the Houston
Forensic Science Center—instituted a laboratory-wide blind
proﬁciency testing program in recent years, intended to improve
quality control at every stage of the lab’s operations [14], as have
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laboratories in a number of other counties [5]. Proﬁciency testing is
routine for clinical laboratories in the U.S. that, for example,
visually examine cell samples for cancer or pre-cancerous
conditions [5]. Performance on blind tests can then be used to
identify techniques that should be reﬁned or abandoned, or
examiners who stand to beneﬁt from feedback on their performance and/or additional training [5].
As blind proﬁciency testing becomes more widespread, the
results of such tests are likely to be reported and the subject of
forensic examiners’ testimony in court. However, little is known
about how such information will impact fact-ﬁnders’ appraisals of
examiners’ opinions. Mitchell and Garrett [3] recently found that a
ﬁngerprint examiner’s proﬁciency test performance predicted how
much weight jurors placed on the testimony. In that study, a mock
ﬁngerprint examiner described his historical performance on
proﬁciency tests as either 100 %, 98 %, 92 %, 86 %, or 66 % correct. In
turn, mock jurors discounted the strength of the evidence, and
were less likely to convict, in a linear fashion corresponding to the
examiner’s self-reported error rate. Notably, a Control condition in
which the examiner made no mention of proﬁciency testing
yielded results similar to those of the 100 % and 98 % proﬁcient
conditions, suggesting that jurors assume examiners to be highly
proﬁcient unless explicitly told otherwise. However, this experiment leaves much unknown in terms of how proﬁciency
information impacts jurors’ appraisals of forensic evidence and
decision-making. For instance, Mitchell and Garrett’s mockexaminer did not complete blind proﬁciency tests, was always a
ﬁngerprint examiner, and was never cross-examined.
Further, Mitchell and Garrett [3] found that laypeople assume
ﬁngerprint examiners are highly proﬁcient, but it is possible that
laypeople do not make this same assumption for other forensic
disciplines, such that the effect of proﬁciency information may
vary between forensic science disciplines and/or be ampliﬁed by
effective cross-examination. Indeed, Garrett et al. [15] provided
laypeople with error-rate information regarding both ﬁngerprint
and voice comparison evidence, and they found that this
information reduced guilty verdicts in the ﬁngerprint condition,
but it did not affect the weight given to voice comparison evidence,
which was universally low. However, their study did not
manipulate the individual examiner’s error rate, but rather
presented jurors with general error rates for each domain.
Additional work has examined the impact of calling a rebuttal
defense expert on participants’ judgments of experts, and found
defense expert testimony to reduce guilty votes by lay participants
(Garrett & Mitchell, in press).
Because blind proﬁciency testing yields relevant information
about the quality of an individual examiner’s work, it may affect
juror evaluations of examiners via multiple paths. Kaasa et al. [16]
suggested a two-part decision-making process, in which jurors
must assess the reliability and diagnosticity of an examiner’s
testimony. Speciﬁcally, the juror must decide if the forensic
method is valuable for proving the underlying fact an examiner is
proffering (reliability), before assessing the value of the examiner’s
conclusion that two pieces of evidence originated from the same
source (diagnosticity). Put another way, reliability pertains to a
more general appraisal of the methods and underlying science,
whereas diagnosticity pertains to the speciﬁc case and evidence in
question. Because blind proﬁciency testing does not tell us
anything about the evidence in a speciﬁc case, it would not aid
a juror in assessing diagnosticity. It does, however, tell us
something generally about the examiner and their methods –
that is, whether or not their methods reliably lead to a correct
conclusion. Thus, we conceptualize blind proﬁciency testing as
informing jurors as to the reliability assessment, ideally sensitizing
jurors to information about the examiner and their methods
outside the context of the speciﬁc case facts.

The current studies extend previous work i.e., Ref. [3] by
examining how knowledge of a forensic examiner’s performance
on blind proﬁciency tests impacts jurors’ appraisals of said
examiner’s testimony. We examine: (1) whether blind proﬁciency
testing impacts jurors’ perceptions and decision-making; (2)
whether this effect differs between forms of forensic evidence
that vary in their scientiﬁc validity; and (3) whether crossexamination moderates this effect. To the ﬁrst point, examiners
may worry that jurors who know that they have made errors on
proﬁciency tests may ﬁnd their testimony less credible and
persuasive. On the other hand, jurors may view an examiner as
more credible if aware that the examiner adheres to best practices
and had the opportunity to identify and learn from mistakes.
To the second point, research has been done on a range of
forensic techniques, which shows generally how laypeople place
strong weight on forensic evidence e.g., Refs. [17–19]. Prior
research has found that jurors tend to place strong weight on
ﬁngerprint evidence, regardless of how the examiner phrases
ultimate conclusions [20]. However, jurors’ beliefs about the
reliability of other forms of forensic evidence appear to vary
between disciplines [15,21,22]. Unlike ﬁngerprint evidence, few
studies have been done examining how jurors evaluate bitemark
evidence. In one study, Ribeiro et al. [22] observed that participants
rated forensic dental comparison as highly accurate and just as
accurate as ﬁngerprint analysis—despite the fact that perhaps the
most popular of which, bitemark comparison, has been denounced
as lacking foundational validity and therefore not suitable for use
in court [2,23–25]. Importantly, however, participants in Ribeiro
et al. [22] rated dental analysis as more subjective than ﬁngerprint
analysis, suggesting that proﬁciency information may have a
greater impact on jurors’ perceptions of a bitemark examiner than
of a ﬁngerprint examiner. Elsewhere, Koehler [21] found that
people estimated bitemark errors to occur once out of one million
comparisons – an error rate higher than ﬁngerprints (one in ﬁve
million), but still relatively uncommon.
Of course, effective cross-examination may make issues of
proﬁciency and/or subjectivity more salient to jurors. Prior work
has examined the effect of cross-examination, including on expert
and forensic evidence. Garrett and Mitchell [20] found that
regardless of whether the ﬁngerprint examiner acknowledged
limitations of ﬁngerprint comparison methods during direct
examination or cross-examination, that acknowledgment led lay
participants to give the ﬁngerprint evidence less weight. Similarly,
Lieberman et al. [26] found DNA evidence strongly inﬂuenced
guilty decisions, even after a cross-examination. Ziemke and
Brodsky [27] examined an “inoculation tactic,” whether having an
expert acknowledge during direct examination he was being paid
and often testiﬁed for defendants would neutralize a prosecution
effort to portray the expert as a “hired gun;” they found no effects
of doing so. Thompson and Scurich [28] found mock jurors rated a
forensic odontologist as less credible and were less likely to convict
when the examiner admitted on cross examination that the
bitemark examination rested on his subjective judgment, and that
he was exposed to potentially biasing task-irrelevant contextual
information, relative to when these issues were not raised. On the
other hand, McQuiston-Surret and Saks [29] found that crossexamination only affected jurors’ understanding of forensic
evidence when the expert’s ﬁndings were framed as a subjective
probability. Similarly, Koehler [30] found cross-examination of a
shoe print examiner had no signiﬁcant effect on the majority of
dependent variables (including verdict and probability of guilt),
and made only judgments of shoe print evidence seem slightly
weaker and less convincing. Thus, some results suggest both
inoculation against cross-examination, and conducting blind
proﬁciency testing, might improve juror ratings of the evidence,
while others suggestion no effects. The cross-examination in those
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studies, however, did not speciﬁcally touch on examiner proﬁciency — but addresses an problem that blind proﬁciency reduces.
Finally, as proﬁciency testing has become quite common and
blind proﬁciency testing has become more common, practitioners
may have practical concerns over whether and how to disclose test
results in the courtroom. Based on our conversations with
practitioners, they may fear that even a single error on a
proﬁciency test might destroy an examiner’s credibility in the
eyes of the jury, or that information about such testing might
induce general skepticism of their entire domain. Or they may fear
that laypeople will place undue weight on proﬁciency information
and not focus on the work done to examine evidence in a particular
case. Existing research does not shed light on any of those concerns
that practitioners would understandably share.
1. Study 1
In Study 1, participants read a case summary and testimony
from a forensic examiner in which we varied information about
the examiner’s blind proﬁciency performance, allowing us to test
for effects on mock jurors’ verdicts, evaluations of the evidence,
and perceptions of the examiner. We compared ﬁngerprint
examiners to bitemark examiners, reasoning that proﬁciency
information might have a lesser effect on a more highly-regarded
form of evidence (ﬁngerprints). We also tested the extent to
which participants held baseline assumptions about an examiner’s proﬁciency by comparing ratings of high- and lowproﬁciency examiners against examiners who either provided
no proﬁciency information or claimed high proﬁciency without
offering any proof. Because many examiners claim to be infallible
[31], we presume it is not unusual for real world jurors to hear
such a claim, yet it is unclear whether jurors accept such a claim
at face value.
Study 1 was pre-registered, including the hypotheses, a priori
power analysis, materials, and analysis plan. All of these
components, as well as the data, are available on the Open Science
Framework, https://osf.io/vq3xa/?view_only=9922040f648046febc38650765bfeb95 [link anonymized for peer review].
2. Study 1 method
2.1. Participants and design
Participants (N = 1420) were recruited via Qualtrics and
completed the study online. Each participant was randomly
assigned to one of eight cells in a 2 (Evidence: Bitemark vs.
Fingerprint) X 4 (Proﬁciency: Unknown, Low, High, or HighUnproven) between-subjects design. To ensure that all participants
were eligible to serve on a jury in the United States, we later
excluded data from 22 individuals (1.5 %) who self-reported a prior
felony conviction or pending felony charge, leaving a ﬁnal sample
of N = 1398. This sample size was determined a priori using
G*Power [32], yielding 90 % power to detect small differences in
verdicts (OR = 1.25) and small-to-medium differences in a continuous likelihood of guilt measure (Cohen’s d = 0.35) between any
two groups.
All participants were current U.S. citizens. Our sample was
stratiﬁed to be representative of the U.S. population, with a slight
female majority (50.5 %) and a mean age of 47.48 (SD = 16.58;
range = 18–90). Most participants self-identiﬁed as White (61.7 %),
with others self-identifying as Hispanic (16.8 %), Black (13.0 %),
Asian (5.2 %), Native American (1.5 %), or other race (1.8 %). The
sample included at least one resident from 47 of the 50 U.S. states,
with the four census regions (i.e., Northeast, South, Midwest, and
West) proportionately represented (i.e., 19.2 %, 31.1 %, 24.7 %, and
25.0 %, respectively). The modal participant had completed some
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college (34.3 %) and self-reported a gross household income of
$100,000–$149,999 (14.6 %), with 52.5 % of participants making
$59,000 or less a year.
2.2. Procedure
After providing consent, participants provided demographic
information and were randomly assigned to one of eight
conditions. All participants then read a brief description of a
robbery in which the only available evidence was either a bitemark
on the victim’s arm or a ﬁngerprint on the robber’s gun, followed
by the testimony of either a bitemark or ﬁngerprint examiner who
opined that the forensic evidence implicated the defendant. For
some participants, the examiner explained blind proﬁciency
testing and reported that he had either made no errors (High
Proﬁciency condition) or six errors (Low Proﬁciency condition) on
approximately 20 blind proﬁciency tests in the past year. For
others, the examiner did not explain proﬁciency testing and either
claimed to be highly proﬁcient without offering any proof (HighUnproven condition) or did not characterize his own proﬁciency
(Control condition). Finally, participants rendered a verdict,
estimated the likelihood of the defendant’s guilt, provided
opinions of the examiner and the evidence, and completed a
manipulation check.
2.3. Materials
2.3.1. Case summary
Participants read one of two versions of a 314-word case
summary in which a man robs a convenience store and police
identify a suspect who is now on trial for armed robbery. Both
versions explained that the culprit, who wore a mask and could not
be identiﬁed by any witnesses, walked into a convenience store,
brandished a gun, and demanded the contents of the cash register.
As the cashier was pulling out money from the register, she pressed
a hidden button to activate an alarm that called the police. When
the cashier did not immediately hand over the cash, the robber
grabbed and bit her arm so that she dropped the bills. Grabbing the
money, the robber rushed out of the store and dropped his gun
when his hand caught on the door.
The two versions of the case summary differed with respect to
their description of the forensic evidence. Participants in the
Fingerprint condition were told that the bitemark on the cashier’s
arm was not of sufﬁcient quality to be analyzed, but the robber left
a ﬁngerprint on the gun that was suitable for analysis. Participants
in the Bitemark condition were told the opposite—that the
bitemark was suitable for analysis, but the ﬁngerprint on the
gun was insufﬁcient to analyze.
The detectives used the cashier’s description of the perpetrator’s clothing to arrest a man (i.e., the defendant), who was
spotted wearing similar clothing in the vicinity of the store shortly
after the robbery. The prosecution’s case therefore hinged on a
single piece of forensic evidence: a forensic examiner’s opinion of
either a bitemark or ﬁngerprint from the crime scene.
2.3.2. Examiner testimony
Participants read a mock trial transcript (670–891 words) from
either a bitemark or ﬁngerprint examiner (corresponding with
experimental condition) who had reviewed the evidence in this
case. First, the examiner described their credentials. They had
worked in the state crime lab as a latent ﬁngerprint specialist for
the last 12 years. Prior to that, they had worked at the FBI as a
ﬁngerprint examiner for two years: the ﬁrst in training, and the
second ﬁling, searching, and retrieving ﬁngerprint evidence. The
examiner also notes that they regularly attend conferences,
training seminars, and instructional classes.
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Table 1
Effects of Proﬁciency on Guilt Judgments and Perceptions of Examiner and Evidence (Study 1).

Guilty verdicts (%)
Likelihood of commission (0 100)
Examiner convincing (1 7)
Examiner competence (1 7)
Examiner skill (1 7)
Examiner conﬁdence (1 7)
The forensic evidence presented by the examiner was persuasive. (1 7)
The forensic analysis was based on good scientiﬁc principles. (1 7)
The forensic analysis followed a clearly-deﬁned and standard procedure. (1 7)

Unknown

Low

High

High-unsourced

75.2a
79.36ab (23.58)
6.24a (1.23)
6.48a (0.98)
6.56a (0.88)
6.58a (0.83)
6.16a (1.33)
6.26 (1.23)
6.44 (1.07)

65.1b
75.23a (24.62)
5.97b (1.32)
6.08b (1.13)
6.18b (1.09)
6.31b (1.06)
5.89b (1.41)
6.18 (1.16)
6.41 (1.03)

77.7a
80.97b (24.36)
6.41a (1.12)
6.58a (0.88)
6.62a (0.82)
6.66a (0.73)
6.25a (1.32)
6.31 (1.27)
6.54 (1.00)

79.2a
81.44b (22.65)
6.39a (1.07)
6.53a (0.89)
6.60a (0.82)
6.63a (0.74)
6.30a (1.16)
6.29 (1.16)
6.51 (0.95)

Note: Values not sharing a common subscript differ at p < 0.05.

The examiner then explained they had analyzed the relevant
evidence and concluded that the evidence implicated the
defendant (i.e., that the bitemark matched the defendant’s teeth
or the latent print matched the defendant’s ﬁnger). After stating
this conclusion, the examiner responded to one of four possible
blocks of questions about blind proﬁciency testing and their
recent performance on these tests (i.e., Proﬁciency manipulation):
1. The examiner explained the procedure and beneﬁts of blind
proﬁciency testing, and he reported that he had previously
made six errors on proﬁciency tests, and had been given over
twenty tests in the last year (Low proﬁciency condition).
2. The examiner explained open proﬁciency testing, why blind
proﬁciency testing is better, and reported that he had never
made an error on a proﬁciency test, and had been given over
twenty tests in the last year (High proﬁciency condition).
3. The examiner did not explain proﬁciency testing. Instead, he
stated that he regularly participates in training programs and
discusses research and methods with his colleagues, and he is
not aware of having ever made any errors in his work (HighUnproven condition).
4. The examiner did not explain proﬁciency testing, nor did he
characterize his own accuracy or performance (Control condition).

In criminal trials, who presents information can affect a jury’s
perception of that information. Usually the prosecution goes ﬁrst
and presents their evidence – including the witness you heard
here. Then, the defense has a chance to present their case,
including their own witnesses and evidence that they think may
cast reasonable doubt. Ignore the rest of this question, it is a test to
make sure you are paying attention. Below, choose the other option
and put a plus sign (+) in the box. The prosecution and defense go
back and forth in each phase of the trial, including opening
statements, primary case, and closing statement.
In this case, information about the expert’s past experience
might be relevant. Who do you think would be the best person to
ask the expert about his past?
Participants then selected from one of the following options:
The prosecution, the defense, the judge, an independent lawyer not
afﬁliated with either side, Other (please specify, with a text box).
After providing all dependent measures, participants also
completed a multiple-choice comprehension test in which we
asked them to identify the charge against the defendant (armed
robbery), the source of the forensic evidence (robber’s gun or
cashier’s arm, depending on Evidence condition), and which
agencies the examiner had previously worked for (both the FBI and
state crime lab). Participants who failed the instructional
manipulation check (n = 4502) or answered any of the comprehension test items incorrectly (n = 463) were excluded.1
2.4. Hypotheses

2.3.3. Dependent measures
After reading the examiner’s testimony, participants rendered a
dichotomous verdict and estimated the likelihood that the
defendant had committed the crime (ELOC; 0 100%). Participants
also rated the examiner’s convincingness, competency, skill, and
conﬁdence—each on a scale from 1 (not at all) to 7 (extremely).
They also rated the degree to which the forensic analysis was
persuasive, based on good scientiﬁc principles, and followed a
clearly-deﬁned and standard procedure—each on a scale from 1
(completely disagree) to 7 (completely agree).
Next, participants rated the degree to which they found the
examiner’s experience, qualiﬁcations, explanation of the evidence
and analysis in general, explanation of the evidence and analysis in
this case, and ultimate conclusion in this case—each on a 1 (less
convincing) to 7 (more convincing) scale. Using this same scale,
participants in the Low and High Proﬁciency conditions also rated
the persuasiveness of the examiner’s explanation of proﬁciency
testing.
2.3.4. Manipulation and attention checks
Participants responded to an instructional manipulation check
that was embedded among the dependent variables [33], and
designed to identify participants who were not reading all
materials. Further, because of the response needed to pass, it is
extremely improbable they would do so by chance:

1. Participants who read the testimony of a ﬁngerprint examiner
will generate more guilty verdicts, higher ELOC estimates, and
more favorable impressions of the examiner and evidence
compared to those who read the testimony of a bitemark
examiner.
2. Participants who read the testimony of a high proﬁciency
examiner will generate the most guilty verdicts, highest ELOC
estimates, and most favorable impressions of the examiner and
evidence. Conversely, those who read the testimony of a low
proﬁciency examiner will generate the fewest guilty verdicts,
lowest ELOC estimates, and least favorable impressions of the
examiner and evidence.
3. The effect of proﬁciency information will depend on evidence
type, such that proﬁciency information will have a stronger
effect on judgments and perceptions in the bitemark condition
than in the ﬁngerprint condition.

1
While these exclusion rates are extremely high, our exclusion criteria were
determined a priori to ensure that our data would yield accurate estimates of the
hypothesized effects (see Ref. [33])—especially in light of growing concern over the
validity of online data (see, e.g. Refs. [52,53]). To the extent that these exclusions
limit generalizability, it does so only for individuals who were not paying attention,
which would ideally not be the case for actual jurors in real-world trials.
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3. Study 1 results
3.1. Verdicts
Overall, 74.2 % of participants returned a guilty verdict. A
logistic regression using Evidence, Proﬁciency, and their interaction as predictors of verdict revealed that Evidence did not predict
verdict, Wald χ2(1) = 0.49, p = 0.483, OR = 1.19 [95 % CI: 0.73, 1.92],
such that participants in the Bitemark (72.1 %) and Fingerprint
(76.4 %) conditions were similarly likely to vote guilty.
Proﬁciency did predict verdict, Wald χ2(3) = 16.25, p = 0.001. As
shown in Table 1, participants in the Low Proﬁciency condition
were less likely to vote guilty than those in the Unknown, High, and
High-Unproven conditions—which did not differ from each other.
The Evidence X Proﬁciency interaction was not signiﬁcant, Wald
χ2(3) = 1.04, p = 0.791.
3.2. Likelihood of commission
Participants generally thought it likely that the defendant had
committed the crime (overall M = 79.23, SD = 23.92). A 2 (Evidence)
X 4 (Proﬁciency) ANOVA on ELOC ratings revealed a main effect of
Evidence, F(11,390) = 4.04, p = 0.045, d = 0.21 [95 % CI: 0.10, 0.31],
such that ELOC ratings were higher in the Fingerprint condition (M
= 80.51, SD = 22.43) than in the Bitemark condition (M = 77.94,
SD = 25.29).
A main effect of Proﬁciency also emerged, F(31,390) = 4.90,
p = 0.002, f = 0.10. As shown in Table 1, participants in the Low
Proﬁciency condition believed less strongly in the defendant’s guilt
than those in the High or High-Unproven conditions—none of
which differed from the Control condition. No Evidence X
Proﬁciency interaction was found, F(31,390) = 0.31, p = 0.818,
f = 0.03.
3.3. Perceptions of the examiner
Across conditions, participants rated the examiner as highly
convincing (M = 6.25 out of 7, SD = 1.20), competent (M = 6.42,
SD = 1.00), skilled (M = 6.49, SD = 0.93), and conﬁdent (M = 6.54,
SD = 0.86).
A 2 (Evidence) X 4 (Proﬁciency) MANOVA on these ratings
revealed a multivariate effect of Proﬁciency, F(124,167) = 5.76,
p < 0.001, h2p = 0.02, with signiﬁcant univariate effects on all four
items, all ps < 0.001, fs  0.15. For each of these items, participants
in the Low Proﬁciency condition rated the examiner less favorably
than the other three conditions, which did not differ from each
other (see Table 1). Neither the effect of Evidence, F(41,387) = 1.43,
p = .222, h2p = .00, nor the interaction, F(124,167) = 0.87, p = 0.578,
h2p = 0.00, was signiﬁcant.
3.4. Perceptions of the evidence
Overall, participants tended to believe that the forensic
evidence was persuasive (overall M = 6.15, SD = 1.32) and that its
analysis was based on good scientiﬁc principles (M = 6.26,
SD = 1.21) and followed a clearly-deﬁned procedure (M = 6.48,
SD = 1.02).
A 2 (Evidence) X 4 (Proﬁciency) MANOVA on these ratings
revealed a multivariate effect of Evidence, F(31,388) = 7.46,
p < 0.001, h2p = 0.02. Compared to the Bitemark condition, participants in the Fingerprint condition found the evidence more
persuasive (Ms = 6.05 & 6.24, SDs = 1.39 & 1.23, respectively, F
(11,390) = 12.57, p = 0.007, d = 0.15 [95 % CI: 0.04, 0.25], and felt
more strongly that its analysis was based on good scientiﬁc
principles (Ms = 6.13 & 6.39, SDs = 1.33 & 1.05, respectively), F
(11,390) = 23.33, p < 0.001, d = 0.22 [95 % CI: 0.11, 0.32]. Evidence did
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not affect ratings of the analytic procedure, F(11,390) = 1.48,
p = 0.225, d = 0.07 [95 % CI: -0.04, 0.17].
A multivariate effect of Proﬁciency also emerged, F(94,170)
= 3.53, p < 0.001, h2p = 0.01. Proﬁciency affected ratings of persuasiveness, F(31,390) = 11.85, p < 0.001, f = 0.12, such that the Low
Proﬁciency examiner was rated as less persuasive than the other
three conditions, which did not differ (Table 1). However,
Proﬁciency did not affect perceptions of scientiﬁc validity, F
(31,390) = 0.75, p = 0.525, f = 0.04, or the analytic procedure, F
(31,390) = 1.19, p = 0.311, f = 0.05. No multivariate interaction was
found, F(94,170) = 1.44, p = 0.166, h2p = 0.00.
3.5. Elements of examiner testimony
A 2 (Evidence) X 4 (Proﬁciency) X 5 (Element) mixed ANOVA
was performed on participants’ ratings of the degree to which they
found ﬁve distinct elements of the examiner’s testimony (i.e., his
experience, qualiﬁcations, explanation of the analysis in general,
explanation of the analysis in this case, and conclusion in this case)
to be convincing. A main effect of Element was found, F(45,560)
= 48.71, p < 0.001, f = 0.19. Post hoc Bonferroni comparisons showed
that participants rated the examiner’s experience (M = 6.38,
SD = 1.02) and qualiﬁcations (M = 6.36, SD = 1.01) as more convincing than his explanation of the analysis in general (M = 6.24,
SD = 1.15), which they in turn rated as more convincing than his
explanation of the analysis (M = 6.15, SD = 1.20) and conclusion in
this case (M = 6.12, SD = 1.24).
This effect was qualiﬁed by an Evidence X Element interaction, F
(45,560) = 3.05, p = 0.016, f = 0.05. Simple effects tests indicated
that participants in the Bitemark and Fingerprint conditions were
similarly convinced by the examiner’s experience, t(1396) = 1.02,
p = 0.307, d = 0.05 [95 % CI: 0.06, 015], and qualiﬁcations, t(1396)
= 1.19, p = 0.233, d = 0.07 [95 % CI: 0.04, 0.17], but those in the
Fingerprint condition were more convinced by the examiner’s
explanations of the analysis in general, t(1396) = 2.75, p = 0.006,
d = 0.15 [95 % CI: 0.04, 0.25], and in this case, t(1396) = 2.32,
p = 0.021, d = 0.13 [95 % CI: 0.02, 0.23], and by his conclusion in this
case, t(1396) = 2.86, p = 0.004, d = 0.15 [95 % CI: 0.05, 0.26]. Neither a
Proﬁciency X Element, F(125,560) = 0.60, p = 0.843, f = 0.04, nor a
three-way interaction, F(125,560) = 0.66, p = 0.788, f = 0.04, was
found.
3.6. Self-reported impact of proﬁciency information
Overall, participants in the Low and High Proﬁciency conditions
felt that the examiner’s explanation of proﬁciency testing made his
testimony more convincing (M = 5.34, SD = 1.78). A 2 (Evidence) X 2
(Proﬁciency: Low vs. High) ANOVA on these ratings revealed an
effect of Proﬁciency, F(1693) = 96.87, p < 0.001, d = 0.57 [95 % CI:
0.60, 0.91], such that participants in the High condition rated the
proﬁciency information as more convincing (M = 5.97, SD = 1.40)
than those in the Low condition (M = 4.72, SD = 1.89). Neither the
effect of Evidence, F(1693) = 1.70, p = 0.192, d = 0.09 [95 % CI: 0.06,
0.24], nor the Evidence X Proﬁciency interaction, F(1693) = 0.23,
p = 0.634, f = 0.02, was signiﬁcant.
4. Study 1 discussion
In Study 1, the low-proﬁciency forensic examiner elicited a
lower conviction rate and less favorable impressions than the
control (i.e., unknown proﬁciency) examiner. However, the highproﬁciency examiner did not correspondingly elicit a higher
conviction rate or more favorable impressions than the control
examiner. Moreover, and consistent with Mitchell and Garrett [3],
jurors viewed the examiner who claimed high proﬁciency without
any proof no differently than the control or high-proﬁciency
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examiners, which suggests that jurors assume forensic examiners
to be highly accurate unless explicitly informed otherwise.
While the results of Study 1 are informative, its ecological
validity is limited by the absence of a cross-examination
component. In Study 1, jurors’ ratings of the forensic examiner’s
skill and persuasiveness were consistently near-ceiling—perhaps
because they did not also read a cross-examination in which an
attorney highlighted the examiner’s weaknesses or limitations as
they presumably would in a real-world trial. As such, we reasoned
that cross-examination may amplify the effect of proﬁciency
information by reiterating that information and/or explaining
limitations of the analysis that jurors would not otherwise intuit.
5. Study 2
Study 2 was designed as a partial replication and extension of
Study 1. First, all participants read the case summary from Study 1
and the testimony of either the low-, high-, or unknown (i.e.,
control) proﬁciency ﬁngerprint examiner. Then, some participants
also read a cross-examination of the ﬁngerprint examiner, which
reiterated his performance on blind proﬁciency tests and/or
highlighted the subjectivity inherent to his analysis. Lastly,
participants rendered a verdict and provided the same dependent
measures collected in Study 1.
As with Study 1, Study 2 was fully pre-registered. All
components of the pre-registration, experiment, data, and analyses can be found on OSF at https://osf.io/evy5a/?view_only=de570b7362054ecb859c924b77d0adbf.

6.3. Materials
6.3.1. Case summary
The case summary was identical to the summary used in the
Fingerprint conditions of Study 1 (i.e., the only evidence against the
defendant was the opinion of a ﬁngerprint examiner).
6.3.2. Examiner testimony
By random assignment, participants read the testimony of either
the Low-Proﬁciency, High-Proﬁciency, or Control (i.e., unknown
proﬁciency) examiner—each of which was identical to Study 1.
6.3.3. Cross-examination
Some participants also read a cross-examination of the
ﬁngerprint examiner. To be exact, participants in the Testing
cross-examination condition read a cross-examination in which
the defense attorney emphasized that blind proﬁciency tests are
meant to ensure examiners are doing their work properly, and
reiterated the number of errors that the examiner had made on
these tests. Participants in the Testing + Subjectivity cross-examination condition read a cross-examination that included the
aforementioned elements as well as an exchange in which the
examiner stated that ﬁngerprint examiners often deal with
incomplete, distorted, or smudged prints, and do not use objective
measures in their analyses, such that errors sometimes occur and
two different examiners could arrive at different opinions about
the same ﬁngerprints. Participants in the None and Control
conditions did not read any cross-examination of the forensic
examiner.

6. Study 2 method
6.1. Participants and design
Participants (N = 1412) were recruited via Qualtrics and completed the study online. Each participant was randomly assigned to
one of seven cells in a 2 (Proﬁciency: Low vs. High) X 3 (Crossexamination: None, Testing, or Testing + Subjectivity) + 1 (Control:
Unknown Proﬁciency and No Cross-examination) between-subjects design. All participants were eligible to serve on a jury in the
United States. As with Study 1, we preregistered this sample size as
sufﬁcient to detect small-medium differences in ELOC and Likert
Scale ratings between any two groups (d = 0.35) and an odds ratio of
1.25 for differences in guilty verdicts with 90 % power.
As in Study 1, our sample was stratiﬁed to be representative of
the U.S. population, with a slight male majority (50.4 %) and a mean
age of 46.83 (SD = 17.22; range = 18–91). Most participants selfidentiﬁed as White (63.7 %), with others self-identifying as
Hispanic (16.3 %), Black (10.9 %), Asian (5.2 %), Native American
(1.1 %), or other race (2.8 %). The sample included at least one
resident from 49 of the 50 U.S. states, with the four census regions
proportionately represented (i.e., 16.6 % Northeast, 38.2 % South,
21.9 % Midwest, and 23.3 % West). The modal participant had
completed some college (39.9 %) and self-reported a gross
household income of $30,000–$39,999 (12.1 %) and 60.5 % making
$59,000 or less a year.
6.2. Procedure
The procedure of Study 2 was similar to Study 1, with the
addition of a cross-examination of the examiner. Participants ﬁrst
read a set of case facts describing a crime which included only
ﬁngerprint evidence, as we eliminated the bitemark manipulation.
Participants then read a transcript of a forensic analyst’s testimony
and subsequent cross-examination. They then provided a verdict,
ELOC rating, and views of the examiner and the evidence, as in
Study 1.

6.3.4. Dependent measures
The dependent measures in Study 2 were identical to those
collected in Study 1.
6.3.5. Instructional manipulation and attention checks
As in Study 1, all participants who responded incorrectly to the
instructional manipulation check (n = 4071) or attention checks
(1590) were excluded.
6.4. Hypotheses
1. We predict an ANOVA main effect of Proﬁciency, such that high
proﬁciency examiner will result in more guilty verdicts, higher
ELOC, higher examiner ratings, and higher evidence ratings,
than low proﬁciency examiner. The No Cross condition will not
be signiﬁcantly different than either high or low proﬁciency (as
assessed by t-tests)
2. We predict an ANOVA main effect of Cross-Examination type,
such that participants in the No Cross category will provide more
guilty verdicts, higher ELOC, higher examiner ratings, and
higher evidence ratings than the Testing Cross and Testing
+ Subjectivity Cross conditions. We also predict that Testing
+ Subjectivity Cross will be signiﬁcantly lower than Testing Cross
on those DVs. Although Thompson and Scurich [28] did not ﬁnd
an additive effect of cross examining on bias and subjectivity,
our results from Study 1 demonstrated low proﬁciency test
performance signiﬁcantly lowered verdicts and ELOC. Thus, if
the cross-examination has the effect we predict, it is possible
that we will see a main effect of Cross-Examination type driven
primarily by differences in the Low proﬁciency condition (that
is, qualiﬁed by an interaction term as speciﬁed below).
Participants in the hanging control will be signiﬁcantly higher
on DVs than participants in the Testing Cross and Testing
+ Subjectivity Cross (as assessed by t-tests).
3. We predict a signiﬁcant interaction between Proﬁciency and
Cross-Examination, such that the gap between High Proﬁciency
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Table 2
Effects of Proﬁciency and Cross-examination on Guilt Judgments and Perceptions of Examiner and Evidence (Study 2).
Low Proﬁciency

Guilty verdicts (%)
Likelihood of commission (0 100)
Examiner convincingness (1 7)
Examiner competence (1 7)
Examiner skill (1 7)
Examiner conﬁdence (1 7)
The forensic evidence presented by the
examiner was persuasive. (1 7)
The forensic analysis was based on
good scientiﬁc principles. (1 7)
The forensic analysis followed a
clearly-deﬁned and standard procedure. (1 7)

High Proﬁciency

Control

None

Test

Test/Subj

None

Test

Test/Subj

75.1ab
78.22a (25.64)
6.35ab (1.08)
6.54ab (0.79)
6.59ab (0.78)
6.55ab (0.85)
6.33ab (1.16)

70.8ab
77.33a (26.32)
6.10a (1.31)
6.14c (1.14)
6.22b (1.14)
6.38b (1.09)
5.92c (1.45)

51.3c
66.69b (28.08)
5.65c (1.47)
5.78d (1.24)
5.80c (1.19)
6.02c (1.16)
5.34d (1.69)

37.0d
63.11b (27.79)
5.38c (1.44)
5.68d (1.20)
5.78c (1.18)
5.76c (1.20)
5.15d (1.52)

85.5e
86.33c (19.51)
6.66b (0.87)
6.78a (0.64)
6.80a (0.62)
6.80a (0.54)
6.55a (1.04)

78.6be
80.70ac (22.81)
6.39ab (1.03)
6.49ab (1.00)
6.52b (0.85)
6.56ab (0.87)
6.19abc (1.20)

68.0a
75.44a (26.36)
6.31a (0.96)
6.43bc (0.94)
6.54ab (0.74)
6.49b (0.79)
6.04bc (1.32)

6.41ab (1.11)

6.24abc (1.26)

5.91c (1.39)

5.41d (1.44)

6.58a (1.10)

6.38ab (1.01)

6.11bc (1.19)

6.56a (0.88)

6.47abc (1.07)

6.23bc (1.15)

5.57d (1.54)

6.74a (0.79)

6.55ab (0.91)

6.19c (1.27)

Note: None = No cross-examination. Test = Testing cross-examination. Test/Subj = Testing/Subjectivity cross-examination. Values not sharing a common subscript differ at p
< 0.05.

and Low proﬁciency (more guilty verdicts, higher ELOC, higher
examiner ratings, and higher evidence ratings in High Proﬁciency) will be greater for the Testing Cross and Testing
+ Subjectivity Cross conditions than in the No Cross condition.

7. Study 2 results
7.1. Verdicts
Overall, 66.7 % of participants returned a guilty verdict. A
logistic regression using Proﬁciency, Cross-examination, and their
interaction as predictors of verdict revealed that Proﬁciency
predicted verdict, Wald χ2(1) = 12.30, p < 0.001, OR = 2.43 [95 % CI:
1.48, 4.00], such that participants in the High Proﬁciency condition
voted guilty more often (76.6 %) than those in the Low Proﬁciency
condition (53.1 %), replicating results from Study 1.
Cross-examination also predicted verdict, Wald χ2(2) = 44.51,
p < 0.001, such that guilty verdicts were most frequent when the
examiner was not cross-examined (78.1 %), less frequent for Testing
Cross participants (65.0 %), and even less frequent for Testing
+ Subjectivity Cross participants (46.4 %). The Proﬁciency X Crossexamination interaction was not signiﬁcant, Wald χ2(2) = 1.38,
p = 0.501.
As shown in Table 2, relative to the control condition where
proﬁciency was unknown and the examiner was not crossexamined (75.1 %), the High Proﬁciency examiner increased guilty
verdicts, but the Low Proﬁciency examiner did not affect verdicts —
a trend we did not ﬁnd in Study 1. Both types of cross-examination
(i.e., Testing Cross and Testing + Subjectivity Cross) lowered the
frequency of guilty verdicts in the Low Proﬁciency condition, but
only the Testing + Subjectivity Cross lowered the frequency of guilty
verdicts in the High Proﬁciency condition.
7.2. Likelihood of commission
Participants generally thought it likely that the defendant had
committed the crime (overall M = 75.44, SD = 26.38). A 2 (Proﬁciency) X 3 (Cross-examination) ANOVA on ELOC ratings revealed a
main effect of Proﬁciency, F(11,130) = 50.81, p < 0.001, d = 0.45 [95 %
CI: 0.33, 0.57], such that ELOC ratings were higher in the High
Proﬁciency condition (M = 80.76, SD = 23.26) than in the Low
Proﬁciency condition (M = 69.07, SD = 28.02).
Cross-examination also affected ELOC ratings, F(21,130) = 28.08,
p < 0.001, f = 0.22, such that participants were most conﬁdent in the

defendant’s guilt when the examiner was not cross-examined (M
= 81.81, SD = 23.59), less conﬁdent for the Testing Cross (M = 73.73,
SD = 26.49), and even less conﬁdent in the Testing + Subjectivity
Cross condition (M = 66.90, SD = 27.65). The Proﬁciency X Crossexamination interaction was not signiﬁcant, F(21,130) = 1.17,
p = 0.311, f = 0.05.
Echoing the pattern for verdicts, the High Proﬁciency examiner—but not the Low Proﬁciency examiner—increased ELOC ratings
relative to the control condition. Both types of cross-examination
again lowered ELOC ratings in the Low Proﬁciency condition, but
only the Testing + Subjectivity Cross lowered ELOC ratings in the
High Proﬁciency condition (Table 2).
7.3. Perceptions of the examiner
Across conditions, participants rated the examiner as highly
convincing (M = 6.06, SD = 1.30), competent (M = 6.20, SD = 1.12),
skilled (M = 6.25, SD = 1.07), and conﬁdent (M = 6.32, SD = 1.04). A 2
(Proﬁciency) X 3 (Cross-examination) MANOVA on these ratings
revealed a multivariate effect of Proﬁciency, F(41,127) = 35.13,
p < 0.001, h2p = 0.11. Compared to the Low Proﬁciency examiner,
participants rated the High Proﬁciency examiner as more convincing (Ms = 5.71 & 6.45, SDs = 1.44 & 0.98, respectively), F(11,130)
= 93.41, p < 0.001, d = 0.60 [95 % CI: 0.48, 0.71], more competent (Ms
= 5.87 & 6.57, SDs = 1.21 & 0.89), F(11,130) = 114.57, p < 0.001, d = 0.66
[95 % CI: 0.54, 0.77], more skilled (Ms = 5.94 & 6.61, SDs = 1.19 &
0.77), F(11,130) = 122.94, p < 0.001, d = 0.66 [95 % CI: 0.54, 0.78], and
more conﬁdent (Ms = 6.05 & 6.61, SDs = 1.18 & 0.77), F(11,130)
= 81.77, p < 0.001, d = 0.56 [95 % CI: 0.44, 0.68].
A multivariate effect of Cross-examination also emerged, F
(82,256) = 8.04, p < 0.001, h2p = 0.03, with univariate effects on all
four items, all ps < 0.001, fs  0.17. As shown in Table 3, the Testing
Cross decreased ratings of the examiner along all four dimensions,
and the addition of a Subjectivity component decreased ratings of
convincingness and conﬁdence even further. The multivariate
interaction was not signiﬁcant, F(82,256) = 0.56, p = 0.815,
h2p = 0.00.
Relative to the control condition, the Low Proﬁciency examiner
was seen as less competent, but as similarly convincing, skilled,
and conﬁdent—and either form of cross-examination decreased
ratings of the examiner on all four dimensions (Table 2).
Perceptions of the Control and High Proﬁciency examiners did
not differ; Testing Cross decreased only ratings of the examiner’s
skill, whereas Testing + Subjectivity Cross decreased ratings of the
examiner’s convincingness, competence, and conﬁdence.
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Table 3
Effect of Cross-examination on Perceptions of the Expert and Evidence (Study 2).

Examiner convincingness (1 7)
Examiner competence (1 7)
Examiner skill (1 7)
Examiner conﬁdence (1 7)
The forensic evidence presented by the examiner was persuasive. (1 7)
The forensic analysis was based on good scientiﬁc principles. (1 7)
The forensic analysis followed a clearly-deﬁned and standard procedure. (1 7)

None

Proﬁciency

Proﬁciency/Subjectivity

6.38a (1.14)
6.46a (0.98)
6.51a (0.96)
6.59a (0.88)
6.23a (1.30)
6.41a (1.19)
6.60a (0.95)

6.02b (1.32)
6.14b (1.18)
6.16b (1.10)
6.29b (1.05)
5.77b (1.56)
6.15b (1.23)
6.39b (1.04)

5.71c (1.35)
5.96b (1.16)
6.06b (1.09)
6.01c (1.12)
5.48c (1.47)
5.64c (1.38)
5.78c (1.44)

Note: Values not sharing a common subscript differ at p < 0.05.

7.4. Perceptions of the evidence
Participants generally agreed that the forensic evidence was
persuasive (overall M = 5.85, SD = 1.48) and that its analysis was
based on good scientiﬁc principles (M = 6.09, SD = 1.30) and
followed a clearly-deﬁned procedure (M = 6.28, SD = 1.19). A 2
(Proﬁciency) X 3 (Cross-examination) MANOVA on these ratings
revealed a multivariate effect of Proﬁciency, F(31,128) = 28.58,
p < 0.001, h2p = 0.07. Compared to the Low Proﬁciency condition,
participants in the High Proﬁciency condition more strongly
believed that the forensic evidence was persuasive (Ms = 5.47 &
6.27, SDs = 1.59 & 1.21, respectively), F(11,130) = 85.78, p < 0.001,
d = 0.56 [95 % CI: 0.44, 0.68], that its analysis was based on good
scientiﬁc principles (Ms = 5.86 & 6.36, SDs = 1.40 & 1.12), F(11,130)
= 37.62, p < 0.001, d = 0.39 [95 % CI: 0.27, 0.51], and that its analysis
followed a clearly-deﬁned procedure (Ms = 6.09 & 6.50, SDs = 1.32 &
0.99), F(11,130) = 29.32, p < 0.001, d = 0.35 [95 % CI: 0.23, 0.47].
A multivariate effect of Cross-examination also emerged, F
(62,258) = 17.10, p < .001, h2p = 0.04, with univariate effects on all
three items, all ps < 0.001, fs  0.20. For each item, the evidence was
rated most favorably when the examiner was not cross-examined,
less favorably in the Testing Cross condition, and even less favorably
for the Testing + Subjectivity Cross (Table 3). The multivariate
interaction was not signiﬁcant, F(62,258) = 0.63, p = 0.707,
h2p = 0.00.
Relative to the Control condition, the Low Proﬁciency examiner’s
evidence was rated as less persuasive, but his analysis was rated as
similarly scientiﬁc and clearly-deﬁned; both cross-examinations
weakened the evidence’s persuasiveness, but only the Testing
+ Subjectivity Cross affected perceptions of the analysis (Table 2).
The evidence and analysis of control and High Proﬁciency
examiners were perceived no differently, and the Testing Cross
did not weaken perceptions of the High Proﬁciency examiner’s
evidence or analysis, but the Testing + Subjectivity Cross weakened
both.

to those in the High Proﬁciency condition, all ts > 5.89, ps < 0.001,
ds > 0.34. For Cross-examination, the Testing Cross and Testing
+ Subjectivity Cross weakened the convincingness of the examiner’s
experience and qualiﬁcations to the same degree, but for the other
three elements, Testing Cross weakened their convincingness and
Testing + Subjectivity Cross weakened it even further.
Compared to the control condition, the High Proﬁciency
examiner was rated as more convincing on four of the ﬁve
elements (i.e., all except experience), and neither cross-examination weakened the convincingness of his experience or qualiﬁcations, but the Testing + Subjectivity Cross weakened the
convincingness of the other three elements. The Low Proﬁciency
and Control examiners were rated as similarly convincing on all ﬁve
elements, but either type of cross-examination weakened the Low
Proﬁciency examiner’s convincingness on all ﬁve elements (see
online supplemental material on OSF for full results).
7.6. Self-reported impact of proﬁciency information
Overall, participants in the six experimental conditions felt that
the examiner’s explanation of proﬁciency testing made his
testimony more convincing (M = 5.11, SD = 1.89). A 2 (Proﬁciency)
X 3 (Cross-examination) ANOVA on these ratings revealed a main
effect of Proﬁciency, F(21,091) = 153.35, p < 0.001, d = 0.78 [95 % CI:
0.65, 0.90], such that participants in the High condition rated the
proﬁciency information as more convincing (M = 5.82, SD = 1.49)
than those in the Low condition (M = 4.45, SD = 1.99). A main effect
of Cross-examination also emerged, F(21,091) = 26.77, p < 0.001,
f = 0.22, such that the No Cross condition rated the proﬁciency
information as more convincing (M = 5.58, SD = 1.77) than the
Testing Cross condition (M = 5.15, SD = 1.86), who in turn rated it as
more convincing than the Testing + Subjectivity Cross condition (M
= 4.50, SD = 1.92). No Proﬁciency X Cross-examination interaction
was found, F(21,091) = 1.46, p = 0.233, f = 0.05.
8. Study 2 discussion

7.5. Elements of examiner testimony
A 2 (Proﬁciency) X 3 (Cross-examination) X 5 (Element) mixed
ANOVA was performed on participants’ ratings of how convincing
they found ﬁve elements of the examiner’s testimony. A main
effect of Element was found, F(41,127) = 38.48, p < 0.001, f = 0.37;
overall, participants were most convinced by the examiner’s
experience (M = 6.31, SD = 1.02) and qualiﬁcations (M = 6.26, SD =
1.08), less convinced by his general explanation of the analysis (M
= 6.15, SD = 1.17), even less convinced by his explanation of the
analysis in this case (M = 6.03, SD = 1.25), and even less convinced
by his conclusion in this case (M = 5.95, SD = 1.27).
This effect was qualiﬁed by signiﬁcant Proﬁciency X Element, F
(41,127) = 2.52, p = 0.040, f = 0.09, and Cross-examination X Element, F(82,256) = 5.09, p < 0.001, f = 0.13, interactions. For Proﬁciency, participants in the Low Proﬁciency condition rated all ﬁve
elements of the examiner’s testimony as less convincing compared

In Study 2, we increased the ecological validity of our study by
including a cross-examination of the examiner. A competent
defense attorney should not let an examiner go unquestioned,
particularly if they claim proﬁciency without evidence or provide
evidence to the contrary. Indeed, defense attorneys may be more
skeptical of forensic evidence than laypeople [34]. As such, Study 2
participants read a cross-examination conditions that either did or
did not reiterate the examiner’s proﬁciency test performance. As
predicted, we found that cross-examining an examiner on their
proﬁciency led lay participants to devalue their testimony. Relative
to the low proﬁciency examiner who was not cross-examined, our
Testing cross-examination reduced guilty verdicts, perceived
likelihood of commission, and all examiner ratings, and the
stronger Testing/Subjectivity cross decreased guilty verdicts and
estimations of commission even further. Thus, as expected,
highlighting the limitations of the low proﬁciency examiner’s
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analysis on cross-examination led participants to give less weight
to his testimony.
In contrast, the high proﬁciency examiner was somewhat
protected from the debilitating effect of cross-examination.
Relative to the high proﬁciency examiner who was not crossexamined, only the stronger Testing/Subjectivity cross-examination of the high proﬁciency examiner decreased guilty votes,
likelihood of commission ratings, and examiner ratings. Put
another way, the weaker Testing did not faze the high proﬁciency
examiner as it did the low proﬁciency examiner. This pattern
suggests an important applied beneﬁt of blind proﬁciency testing—
namely, that examiners who perform well on such tests are to
some degree inoculated against cross-examination.
9. General discussion
These two studies shed light on how jurors react to and utilize
information about an individual forensic examiner’s performance
on blind proﬁciency tests. Together, they produced some ﬁndings
that were expected, as well as others that were more nuanced or
surprising. Below, we review our principal ﬁndings and discuss
their implications for forensic science practice and expert
testimony.
At ﬁrst glance, the results of Study 1 could be taken as
conﬁrmation of examiners’ fears: Insofar as lay participants
devalued the low-proﬁciency examiner but did not correspondingly elevate the high-proﬁciency examiner, examiners may
interpret this pattern as evidence that they have little to gain—
but potentially much to lose—from engaging in blind proﬁciency
testing. However, a closer look at our data suggests that these fears
are overblown. Although lay participants’ devaluation of the lowproﬁciency examiner was statistically signiﬁcant in Study 1, it was
objectively quite small and participants in both studies rated the
low-proﬁciency examiner very favorably (i.e., Ms  5.97 and 6.10,
respectively, on a 7-point scale) and still voted to convict 65 % and
71 % of the time when the low-proﬁciency examiner’s testimony
was the only evidence against the defendant. Thus, while poor
performance on proﬁciency tests was detrimental to examiners’
persuasiveness in Study 1, the degree to which it is detrimental
may not be practically important, as ratings of their convincingness
and skill were nonetheless consistently near ceiling in both studies.
In fact, Study 2 participants viewed the high proﬁciency
examiner more favorably than the control examiner whose
proﬁciency was unknown. To be exact, participants who read
the testimony of a high proﬁciency examiner returned more guilty
verdicts and more favorable ratings of the examiner. Thus, whereas
the ﬁndings of Study 1 implied that laypeople assume examiners to
be highly skilled unless informed otherwise, the results of Study 2
demonstrate that performing well on blind proﬁciency testing can
indeed further enhance examiners’ persuasiveness. This ﬁnding is
in line with our original prediction that high-proﬁciency examiners should elicit more guilty verdicts, stronger perceptions of
guilt, and higher ratings of examiner skill and methodological
quality. This result is consistent with prior work suggesting that
laypeople can discriminate between levels of proﬁciency [3].
In both studies, proﬁciency information informed participants’
opinions of the testifying examiner’s convincingness, skill,
competence, and conﬁdence—but it had little effect on their
opinion of the domain’s underlying methods or evidence. This
pattern suggests that lay participants are able to distinguish
between the proﬁciency of an individual examiner and the
reliability of that examiner’s method as a whole. In other words,
participants’ overall impression of the domain and method was
likely not soured by one low proﬁciency examiner—and again, both
examiner- and domain-focused ratings were universally high,
regardless of proﬁciency and/or cross-examination.
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Theoretically, performance on blind proﬁciency tests could
reﬂect the validity of an examiner’s methodology, insofar as
examiners who perform well on proﬁciency tests are likely using
sound methods, and vice versa. However, our data suggest that
participants did not consider proﬁciency testing to be indicative of
the validity of the underlying methodology, and they instead
attributed proﬁciency testing performance entirely to the examiner’s ability rather than to their methods. This result is consistent
with work suggesting that lay participants respond to proﬁciency
information, but retain strong views regarding the reliability of
forensic methods in general [3]. Further, it is consistent with work
showing that laypeople are generally poor at evaluating the quality
of scientiﬁc evidence, such as psychological expert testimony
[35,36].
Further underscoring participants’ limited ability to evaluate
scientiﬁc evidence, Study 1 participants viewed ﬁngerprint and
bitemark examiners as equally skilled and convincing and their
testimony elicited similar conviction rates. This ﬁnding echoes
previous studies in which laypeople believed both ﬁngerprint and
forensic dental identiﬁcation to be somewhat subjective [22] and
highly accurate ([21], see also Ref. [37]). This ﬁnding is quite
concerning, given that latent ﬁngerprint identiﬁcation has an
undeniably stronger scientiﬁc foundation than bitemark identiﬁcation. For instance, whereas ﬁngerprint examiners have demonstrated relatively higher levels of accuracy in the few controlled
studies conducted to date, forensic bitemark comparison has been
found to lack adequate controlled studies and is therefore lacking
in foundational validity [2]. Our results therefore suggest that lay
participants fail to appreciate the limitations of bitemark
identiﬁcation and may give an undue amount of weight to this
form of evidence.
Though amply powered, our studies are limited by the fact that
participants did not deliberate in groups, but rather rendered
guilty votes individually, and they read written trial materials
which were modeled after testimony from actual criminal cases
rather than viewing witness testimony in vivo. However, previous
research has consistently found that trial simulations based on
written materials typically produce the same outcomes as videobased trial simulations [38,39], Conversely, we did sample a large
population of census-representative and jury eligible adults. While
a recent meta-analysis suggests that college-student samples are
representative and suitable for mock jury research, our samples are
more ecologically valid as they were stratiﬁed to represent the U.S.
population as a whole [40].
Another limitation is that Study 2 did not include a condition
where the examiner was cross-examined, but did not provide
proﬁciency information, which is presumably a common occurrence in real-world trials. As such, we could not test the potential
cost of an examiner admitting under cross-examination that they
do not engage in proﬁciency testing at all. In such a situation, we
presume that the examiner would offer an explanation for why
they do not complete proﬁciency tests and/or assert that this does
not undermine the validity of their opinion. This rebuttal, while
realistic, would introduce a new variable into the cross-examination that would introduce a potential confound into our
experimental design. Further, in Study 2 we saw that Control
examiners were weakened relatively to High proﬁciency examiners and participants viewed low-proﬁciency examiners similarly
as no-proﬁciency examiners, suggesting detrimental impact for a
cross-examined no-proﬁciency examiner.
A redirect examination of a forensic examiner is another
ecologically-valid way that an examiner could potentially combat
the detrimental effects of a low proﬁciency test performance.
Indeed, with an open-ended questioning format, a redirect may be
even more effective than cross-examination responses. A number
of possible responses come to mind: an examiner could state their
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performance is not, in fact, that problematic; that their mistake
on a previous case does not indicate they made a mistake here;
that they followed procedure in this case so their conclusions are
valid; or even that they have learned from their mistakes and
would now pass any blind proﬁciency test without any errors.
Redirect is outside the scope of this article, but future research
may want to investigate whether redirect decreases the effects
we have found here, either through the aforementioned
responses or others.
An additional limitation is that we kept a majority of details
about the investigation and trial constant across conditions.
Perhaps varying these factors would have moderated the impact of
proﬁciency information. For example, strengthening the prosecution’s case by introducing other incriminating evidence may
have decreased the impact of proﬁciency information by prompting less scrutiny of the examiner’s incriminating judgment—a form
of forensic conﬁrmation bias [41]. Similarly, the examiner’s
experience and qualiﬁcations may overshadow their performance
on proﬁciency tests. In both studies, our examiner had 12 years of
experience, including employ at the FBI — a qualiﬁcation that likely
impresses jurors e.g., Ref. [42]. In line with a dual-process theory of
persuasion, such superﬁcial information tends to affect jurors
along a peripheral route, which can lead to less scrutiny put on
central-route factors, such as an examiner’s methods and
performance [43]. Should the examiner be less experienced,
jurors may rely more on blind proﬁciency testing information, and
widen the gap between high- and low-proﬁciency examiners.
Similarly, the trial was relatively brief, having only the single form
of evidence and single witness. It is possible that in longer trials,
with more information, blind proﬁciency information may lose
some of its potency. We note, however, that the forensic examiner’s
testimony is realistic in content and length, based on our review of
hundreds of trial transcripts. Blind proﬁciency affects only the
examiner’s testimony and thus the assessment of forensic evidence
should be temporally contained to the examiner’s time on the
stand. Thus, any decrease over lengthier trials in the effects we
demonstrate here are likely minimal.
Finally, we acknowledge that the high exclusion rates in both
Study 1 and 2 may limit generalizability of these results.
Speciﬁcally, we excluded participants from analyses because they
failed to fully read questions and follow instructions (in the case of
the instructional manipulation check), and failed to notice or
remember several important case details (in the case of the
manipulation checks). These exclusions decrease the noise in our
data, increasing its reliability, and increase the precision with
which we estimate the effects of our independent variables [33]. It
does, however, limit our generalizability to jurors who are paying
attention in trial. While it may unfortunately be the case that jurors
sometimes do not pay attention, we would not expect the
manipulations in these study to affect those jurors, precisely
because they did not notice them in the same manner that our
excluded participants failed to notice them.
These ﬁndings raise practical questions for the criminal legal
system. We note that judges have often, in the past, not provided
defense lawyers with discovery on proﬁciency testing information
[5]. While constitutional due process rights safeguard access to
evidence that can be used to impeach a witness at trial, in the past,
judges have sometimes concluded that proﬁciency information is
not valuable as a source of impeachment that could undermine the
credibility of an expert witness [5]. For defense lawyers to ask
questions regarding proﬁciency information in a cross-examination, they would obviously ﬁrst have to have access to it. Further, if
there is not routine access to proﬁciency information, crime
laboratories can choose to strategically disclose high proﬁciency
scores, and not disclose low proﬁciency scores. Our results suggest
that they would gain real advantages at a criminal trial by doing so.

Our results also suggest the importance of evenhanded discovery
regarding such information, discovery of all information which
does in fact permit meaningful impeachment of an expert.
Cross-examination is just one tool available at a criminal trial to
interrogate evidence. Judges may themselves consider, as part of
their gatekeeping responsibilities, whether evidence is sufﬁciently
reliable. Proﬁciency information may play a role in that task, and it
has in the past [5]. Future research could examine whether there
are other ways that such information can be made salient to lay
jurors, including through jury instructions, a defense expert,
closing arguments, or through standards for a discipline that any
practitioner would be required to follow, to present the limitations
of their methods and conclusions in reports and in courtroom
testimony.
10. Conclusion
These results suggest that blind proﬁciency testing information
can valuably inform jury decision-making. These ﬁndings may
support efforts to conduct blind proﬁciency testing as part of
routine quality programs in crime laboratories, and to share such
information with prosecution and defense lawyers in reports and
testimony. We ﬁnd that examiners were not “burned” or found
severely undermined by jurors, even when their proﬁciency scores
were quite low, and even when subjected to intense crossexaminations making that poor performance especially salient. To
the extent that laboratories fear that blind proﬁciency testing
would create unwarranted challenges in presenting expert
testimony in court (see Ref. [14]), we suggest that it does not.
These studies support the use of blind proﬁciency testing more
routinely, and they suggest that test results can usefully inform
trials, and should be incorporated into the evidence that jurors
consider at criminal trials.
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