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Forensic scientists and commentators including academics and statisticians have been embroiled in a
debate over the best way to present evidence in the courtroom. Various forms of evidence presentation,
both quantitative and qualitative, have been championed, yet amidst the furor over the most “correct” or
“accurate” way to present evidence, the perspective of the fact-finder is often lost. Without compre-
hension, correctness is moot. Unbeknownst to many forensic practitioners, there is a large, though
incomplete, body of literature from the cognitive psychology domain that explores the question of what
jurors understand when forensic scientists testify. This body of work has begun to test different proposed
methods of testimony in an effort to understand which are most effective at communicating the strength
of evidence that is intended by the expert. This article is a review of that literature that is intended for the
forensic scientist community. Its aim is to educate that community on the findings of completed studies
and to identify suggestions for further research that will inform changes in testimony delivery and
ensure that any modifications can be implemented with confidence in their effectiveness.

© 2019 The Author. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

For years, a growing segment of the forensic science community
has been striving to institute reforms in the way conclusion testi-
mony is delivered in a court of law. Entire conferences1 and special
publications of journals2 have been dedicated to the question of the
best way to responsibly present forensic evidence, and the 2009
National Research Council report, Strengthening Forensic Science in
the United States: A Path Forward [1], was generally critical of the
way forensic scientists at the time overstated the strength of evi-
dence3 without supporting data (see, e.g., pp. 4, 21e22, 52e53,
87e88, 127e182).

The forensic science and statistical communities have been
earnestly debating the “best” way to present conclusions, and this
nd Technology hosted both a
16 and 2017) and an Interna-

(2015 and 2017).
ted a special issue (issue 56,
ratios in presenting forensic

e findings give to one propo-
t two impressions originated

B.V. This is an open access article u
debate is still active and energetic today.4 However, with the best of
intentions, this debate seems to frequently neglect to include an
important group of commentatorsdthe cognitive psychologists.
While the practitioners and academics are embroiled in a scientific
debate over the most logically, mathematically, or reliably “correct”
or “accurate” way to present forensic evidence, they often forget to
stop and consider the consumer of this informationdthe fact-
finder.

While the goal of providing accurate and logically cohesive ev-
idence is a laudable one, if juries cannot understand or appropri-
ately apply the testimony that is given, then forensic science has not
been effective, transparent, or ultimately, useful to the trier of fact.
Psychologists have conducted a large body of research to examine
the question of how laypeople (taken as proxies for potential ju-
rors) understand conclusions presented in many different quanti-
tative and qualitative formats.

This article reviews a large portion of the available literature in
juror comprehension of forensic science testimony, offers some
insight into the common themes in the literature, and includes
4 The recent Impression, Pattern and Trace Evidence Symposium featured several
interactive panel discussions centered around this topic. Information and archived
recordings can be found at: https://forensiccoe.org/2018-impression-pattern-and-
trace-evidence-symposium/.
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recommendations for future research. Its intent is to expose the
forensic science community to a relevant body of literature with
which many may not be familiar, and to provide a snapshot of the
current state of the field. This article is a review only and does not
present any new research. It would be both premature and disin-
genuous for this article to suggest solutions that should be imple-
mented, although it does endeavor to point out both helpful
conclusions that have been previously reached and areas where
further research would be beneficial.

The structure of the article is broken into four sections. First, we
will summarize the literature that has explored the pros and cons of
several different modes of presenting evidence to fact-finders
(Section 2). Second, we will discuss juror perceptions of credi-
bilitydboth of the testifying expert, and of the evidence type itself
(Section 3). Third, we will discuss the problem of how to teach a
jury complex science within the constraints of testimony (Section
4). Finally, we will review generalizations that can be gleaned from
the reviewed literature and make recommendations for future
research (Section 5).
2. Evidence presentation methods

Historically, many forensic science disciplines have reported
their results in absolute termsdthat this trace was left by that
source. Recent critical documents (see, e.g. Refs. [1,2]) have
denounced this language as overstating the strength of the evi-
dence, leading to debates over what is the most appropriate way to
convey forensic results. Some scholars have advocated for a nu-
merical scale, others for a verbal scale. Many seem to favor a like-
lihood ratio5 (LR) approach, which can be presented either
numerically or verbally, while still others have proposed a hybrid
approach in which both verbal and numerical information is pre-
sented. In this section, we review some of the literature in which
each of these approaches has been evaluated for its impact on the
comprehension of the layperson.
2.1. Quantitative presentation of evidence

Forensic disciplines that have a solid statistical foundation based
on population databases, such as single-source DNA comparison,
often report their results using a quantitative measure, such as the
Random Match Probability (RMP). The RMP is a means of
expressing the chance of a coincidental match of a given set of
features in a population.6 This is often a favored mode of evidence
presentation because it is measurable and provides a veneer of
objectivity.

Unfortunately, multiple studies have demonstrated that
laypeople struggle to understand what the RMP really means.
Thompson et al. [3] found that the RMP was often so misunder-
stood that subjects actually interpreted it to mean the exact
opposite of what it was intended to convey.7 This suggests that
examiners should take great care to ensure that the direction of
5 The likelihood ratio (LR) is a number that expresses the examiner's assessment
of how strongly the forensic findings support one of two propositions, typically
represented as the prosecutor's hypothesis (e.g. the defendant left the unknown
sample) and the defense's hypothesis (e.g. someone else left the unknown sample).

6 An RMP statement might sound something like, “The probability of an un-
known individual possessing these features is approximately 1 in 1 million.” Thus, if
the RMP is larger (e.g., 1 in 100), you are saying that more people are likely to share
these features, i.e. there is a 1 in 100 chance that if you pulled a single person at
random out of the population, they would share these features, i.e. the features are
more common.

7 Some participants believed a higher RMP (e.g., 1 in 10) meant the evidence was
stronger, rather than a lower RMP (e.g., 1 in 100,000).
increased strength of evidence is explicitly explained to the fact-
finder to avoid misinterpretation.

In addition, both laypeople and attorneys frequently confound
the RMP to mean the chance the defendant is innocent, rather than
the chance of selecting a random individual from the population
who possesses the same features as the defendant [4]. In point of
fact, the chance of an incorrect association being reported due to
examiner, system, or random error is generally orders of magnitude
higher than the RMP8 [4,6].

One challenge of the RMP and other quantitative measures is
that they often require the fact-finder to perform mathematical
computations. However, research has shown that laypeople
struggle to perform the correct calculations to interpret quantita-
tive testimony.

For example, McQuiston-Surrett and Saks [7] asked subjects to
calculate the number of people who could share hair characteristics
based upon quantitative testimony.9 In the best performing sce-
nario, fewer than 50% of subjects correctly answered the question.
In a more difficult trial, only about 25% of subjects responded
correctly. These results suggest that many laypeople are not able to
extrapolate the numbers that are needed from testimony, then
apply the correct mathematical function to those numbers.

A research group led by Gigerenzer has tried to simplify the
quantitative presentation of evidence to improve comprehension.
Gigerenzer explains that presenting the exact same RMP as a
single-event probability rather than as a frequency statement can
drastically impact the perception of the strength of the evidence.
For example, the single-event probability statement “The proba-
bility that this match has occurred by chance is 1 in 100,000”
sounds as though it is highly unlikely that someone else could be
the source of the evidence. However, the frequency statement “Out
of every 100,000 people, 1 will show amatch”makes it sound likely
that there are other matches out there, particularly if it is followed
up by the information that in a city of 2 million adults, you could
expect 20 of them to “match” the evidence [8]. This effect has also
been demonstrated by McQuiston-Surrett and Saks [7].

Additionally, as Jackson et al. point out [9], the context in which
a number is presented can change the listener's perceptionda 15%
probability of rain is considered a low risk, while a 15% chance of a
heart attack may be perceived as a high risk. So, when numerical
probabilities are presented to jurors, what will the presentation
context tell them about how they should react to those numbers?

Gigerenzer's group further advocates for the use of natural fre-
quencies to describe the strength of evidence. Natural frequencies
incorporate both the chance of an error (false positive rate) and the
prevalence of the features in the population (base-rate) to present
the positive predictive value (the chance that a person or item is
truly the source of a trace, given that an identification was made).
They developed a 2-hour training program that was shown to in-
crease laypeople's understanding of Bayesian reasoning [10],
created a simple visual way of representing the math behind
calculating the positive predictive value [11], and conducted
8 For example, consider the false positive error rate for the fingerprint compar-
ison discipline as reported by the FBI/Noblis black box study [5] e 0.17% e

compared to a typical random match probability, which is commonly smaller than
1 in 1,000,000.

9 Participants were asked the question, “Suppose this crime occurred in a city of
500,000 people. If every person in that city were tested, approximately how many
people do you think would have hair that is indistinguishably similar to the hair
recovered from the crime scene?” This question was essentially a math word
problem where the information necessary to do the arithmetic was provided in
various forms during the testimony. The participants had to extrapolate the correct
math that was needed, which involved, for example, multiplying 500,000 by 0.001
in the most difficult condition.
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research specifically aimed at presenting natural frequencies in a
DNA testimony context [4].

While this research is exciting and promising, it currently has
limitations. The courtroom setting does not allow for a 2-hour
educational program to help jurors understand statistics. And
positive predictive value, while helpful to a jury, requires the
prevalence of the features within a population to calculate. While
this might be a good solution for single-source DNA evidence, it is
not yet implementable in many other forensic disciplines where
the frequency of features in a population is not known.

Gigerenzer et al. [12] also argue for the need for a reference class
for quantitative information and note that quantitative scales are
not more precise than qualitative ones if the reference class is not
provided. For example, if aweather forecastermakes the statement,
“There is a 30% probability of rain tomorrow”, to what does the
percentage refer? Does it mean that it will rain for 30% of the day, or
in 30% of the viewing area, or that 30% of the time when this pre-
diction is made, some amount of rainfall will occur?

A final, common concern about presenting statistical evidence is
that jurors will overweight it compared to what was intended. Yet
in a review of the literature by Kaye and Koehler [13], the opposite
was found: jurors tended to underweight statistical evidence. This
was also demonstrated by Martire et al., whose participants
updated their beliefs in the correct direction according to the evi-
dence presented, but at a magnitude over 350,000 times smaller
than what the expert had intended [14,15] and by McQuiston-
Surrett and Saks [7] whose participants’ belief in guilt increased
after the presentation of population rate data, but not as much as
expected.
2.2. Verbal presentation of evidence

In lieu of validated statistical models capable of providing
quantitative values to describe the strength of evidence, it is often
suggested to use a verbal scale. On the surface, this seems like a
good solutiondexaminers can explain how strong they feel the
evidence is even though they do not have models to rely on, and
jurors will not have to interpret any confusing math. However,
there are pros and cons to the use of verbal scales as well. One of the
biggest cons is that words can be very personal and subjective and
there is a real danger that, as with quantitative methods, jurors
simply will not interpret them in the way the forensic examiner
intended to convey them.

One of the earliest influential articles supporting the use of a
verbal scale was by Aitken and Taroni [16]. In it, the authors argue
that people do not understand large numbers well and that a verbal
scale can make the evidence more easily understandable. They
promote the use of a logarithmic (log) scale, pointing out that
people already have experiencewith log scales, such as the pH scale
for measuring acidity, the Richter Scale for measuring the strength
of an earthquake, and decibels for measuring sound; thus, they
believe log scales will be easy for people to interpret. Indeed, the
UK's Association of Forensic Science Providers (AFSP) uses a verbal
log scale as the basis of their recommended scale [17]. However, the
comprehension of a verbal log scale was not tested and jurors may
struggle to understand and interpret the verbal explanation
provided10.

Despite this early recommendation, research on comprehension
of the verbal scale has not been encouraging. Several research
studies to test layperson comprehension of verbal scales found that
10 “The defendant has been selected at random from a village in which all but one
of the people are guilty. The jury has then to decide if the defendant is one of the
guilty people or if he is the one innocent person in the village.”
while the average values of perceived strength of evidence
increased with the verbal scale, there was overlap between all
categories [18e20], indicating that there was not clear resolution
between them. Additionally, it was found that categories at the low
end of the scale (e.g., “weak” and “limited”) [19] and the high end of
the scale (e.g., “strong”, “very strong”, “extremely strong”) [20]
were essentially interchangeable. All but the weakest categories
were undervalued in relation to the intended strength of evidence
[19], which is in agreement with the findings reported above for
quantitative presentations of strength of evidence.

These studies were generally unfavorable to verbal scales, yet
the scales that they tested had inherent limitations. The Mullen
et al. study [18] introduced an eight-interval equidistant scale, in
contrast to the logarithmic six-interval scale from the AFSP [17].
This made it difficult to compare their findings to the verbal scale
most typically used in testimony. The question of how many in-
tervals a verbal scale should have is not a trivial one. Benjamin and
Tullis [21] found that “decision noise” is introduced when toomany
options are presented in a scale, which increases the cognitive load
necessary to keep track of all the options. Because of this, they
suggest that any ordinal scale should be carefully balanced between
cognitive load and resolution of the scale.

In addition to the question of how many intervals a verbal scale
should have, in two of the above studies a line was provided along
which participants were to mark the perceived strength of the
evidence. Yet in one study [18], the line was blank other than a 0 at
one end (no support) and a 1 at the other end (conclusive support),
while the line in the other study [20] had no numbers at all. In
neither of the aforementioned studies was the full verbal scale
provided to give context of where the verbal expression might fall
within the possible range of phrases. Given the lack of context and
scale, it is perhaps unsurprising that participants did not weigh the
strength of evidence as intended.

On the other hand, Sjerps and Biesheuvel [22] tested compre-
hension of a verbal scale and found that, even when provided the
full scale, there was a large variation in interpretation between
subjects. While their sample size was very small (n¼ 14), the re-
sults suggest that simply presenting the full verbal scale may not be
sufficient to achieve clarity amongst jurors.

Marquis et al. caution against the presentation of the full verbal
scale [23]. They feel that it presents a bias in implying that a like-
lihood ratio (LR) toward the top end of the range is somehowmore
“useful” than one lower in the range, which implies that LRs from
different cases should be directly compared rather than taken only
in the context of the case at hand. This argument will be discussed
in greater depth later in this article.

In addition to testing specific verbal scales on potential jurors,
there are broader psychological questions to consider in how verbal
information is received generally. One relevant phenomenon is that
while speakers prefer to use verbal expressions, listeners prefer to
receive numerical expressions [24,25]. Of course, since other
research has demonstrated that fact-finders struggle to interpret
numerical expressions, this preference may not lead to better
outcomes.

Base rate expectations can also impact the interpretation of
verbal scale expressions. In a study by Wallsten, Fillenbaum, and
Cox [26], subjects associated a higher number with the word
“probable” to describe the chance of snow in the North Carolina
mountains in December than in October. This effect could influence
fact-finders in a court of law because jurorsmay come to a trial with
preconceived notions about the likely guilt or innocence of various
suspects based on demographics and may adjust their interpreta-
tion of “probable” accordingly.

Perhaps the greatest challenge for comprehension of verbal
scales is not the fact that they are verbal, but the choice of the



H. Eldridge / Forensic Science International: Synergy 1 (2019) 24e34 27
words being used. Randall [27], a linguistics expert at Northeastern
University, studied the effects of “legalese” and sentence structure
in the context of jury instructions. She found that subject
comprehension was significantly worse when instructions were
complex and contained passive voice, presupposed information,
and legal jargon. Furthermore, her subjects were university stu-
dents, whom she notes are more likely than the average juror to
comprehend complex sentence structures.

Additionally, Teigen and Brun [28,29] note that the direction-
ality of language can have an effect on how it is taken by the
listener. Terms with negative directionality, such as “unlikely” tend
to focus the listener on the chance than an event does not occur,
while terms with positive directionality, such as “likely” emphasize
the chance that an event does occur.

Before considering any kind of testimony from expert witnesses,
it may bewise to consider the lessons of linguistics and endeavor to
put them into plain, understandable, and if possible, neutral
English.
2.3. The likelihood ratio

While the use of a likelihood ratio can be incorporated in both
quantitative and qualitative methods, its use has generated so
much discussion in the literature that it warrants some separate
discussion. The likelihood ratio isdas its name impliesda ratio of
two likelihoods. In a forensic context, these are generally the like-
lihood of observing a given set of characteristics in common be-
tween two samples if they came from the same source and the
likelihood of observing the same set of characteristics in common
between the same two samples if they came from different sources
(these are also known as the two propositions). The LR describes
the strength of the evidence and can be used to update one's pre-
vious beliefs about the probability of an event (known as the prior
probability) to form a new belief about the probability of the same
event (known as the posterior probability). Within this framework,
either quantitatively derived (through use of a statistical model) or
qualitatively derived (using subjective probabilities11 translated
into numbers through the use of an equivalency chart) LRs may be
used.

Many commentators have argued that the LR is the most logical
way to convey the strength of forensic findings, while some [30]
feel that because an LR is, by definition, a measure of personal belief
in the likelihood of an observation, it should not be imposed on a
jury. Because the expert is far better equipped than the layperson to
opine on any strength of the evidence, a reasonable approachmight
be to present the personal LR of the expert, but couched in terms
that explicitly state the assumptions and reasoning that went into
their selection of the LR that is being presented. This transparency
allows jurors to both understand why the expert believes in the
presented LR and to adjust the strength of the evidence up or down
in their own minds (effectively creating their own personal LR) if
they are unconvinced by the expert's explanation. This, in essence,
is exactly what has been suggested by ENFSI [31], whose guidelines
provide examples of exactly how to calculate a personal LR and
11 A subjective probability is an expression of an examiner's belief in a proposition
based upon their experience and currently observed findings. In a forensic science
context, the observed findings can be the features within the known and unknown
materials that are being considered. Based upon their training and experience, the
examiner might make a statement such as, “in the past, when I have seen this much
agreement, and this little disagreement, between two compared entities of this
type, the probability of these observations resulting from different sources has been
extremely low.” In this case, no calculation has been done, but the examiner has
assigned a subjective probability describing their personal belief of the probability
of the outcome by using their experience.
report on its genesis, and has been recently restated in a response
to the above-mentioned critique [32].

Another area of debate regarding the LR is whether an uncer-
tainty surrounding the number needs to be reported, or whether
the uncertainty of the measurement is inherently built into the LR
itself [33,34]. As argued by Martire et al. [35], an LR based on per-
sonal probabilities does not “encapsulate all uncertainty” (for
example, it does not include the chance of practitioner, instrument,
or random error). They further argue that the courts cannot eval-
uate an LR stated by the forensic scientist as a bare assertion.

Regardless of which side the reader aligns with in these debates,
it is important to fully understand the recommendations that are
being made for best practices in presenting LRs and to understand
the literature that has evaluated how jurors receive LR information.

One of the trickiest things about using an LR is the question of
the prior probabilitydwho should assign it, and what should it be?
Thompson et al. [36] address the appropriate assignment of LRs,
discussing both whether a forensic scientist should assign a prior
probability (generally no12) and if so, whether those prior odds
should be 50:50 (again, typically no13).

Martire et al. [37] examined the relative effect of LRs presented
numerically versus verbally on laypeople's interpretation of the
strength of the evidence to determine whether the intent of one
presentation type was better understood than the other. This study
measured the change of belief in the guilt of the accused following
the presentation of an LR. They found that numerical and verbal
expressions of LRs produced approximately equal changes in
beliefdexcept for an LR of low strength. In this case, the change of
belief was greater for numerical than verbal presentations. Low
strength verbal presentations of LR were subject to the weak evi-
dence effect (see box 1). In all cases, the change in belief was
smaller than expected by orders of magnitude, indicating that
laypeople severely undervalue both numerical and verbal expres-
sions of LR.

One possible cause of inappropriate weighting of LRs is “ratio
bias” [39]. Ratio bias occurs when an event is perceived as less likely
when its chance is represented by a ratio of small numbers, as
opposed to a ratio of large numbers. For example, an event with a
probability of 1 in 19 is seen as less likely than an event with a
probability of 10 in 190, although the two proportions are mathe-
matically equal. This may be because people tend to focus more on
the numerator, and thus judge based on what looks like a larger
numberd10 rather than 1. Stone et al. found that this effect is
eliminated when a visual representation of the ratio is presented.

With somany conflicting opinions and studies regarding the use
of the LR as a means of conveying the strength of the evidence, it
can seem overwhelming to know what a best practice might look
like. Marquis et al. [23] have suggested a clear and logical roadmap
for presenting LRs with full transparency in an effort to avoid po-
tential misunderstandings. Here, we closely examine their
suggestions.

First, they recommend that the examiner not report on anything
involving a prior probability. They further caution that the exam-
iner should report the probability of the evidence given the prop-
osition, not the probability of the propositions themselves, often
referred to as the transposing the conditional (see box 2). Third,
they propose a verbal scale that first states the direction of the
support (i.e. in favor of the prosecution hypothesis or in favor of the
12 Unless the forensic scientist is also the fact-finder, such as when a coroner is
given full responsibility for determining cause and manner of death.
13 This is often done in civil paternity testing, but assumes the putative father
begins with a 50% probability of guiltda figure too high to satisfy the criminal
court's presumption of innocence.



Box 1

The Weak Evidence Effect.

The weak evidence effect, coined by Fernbach et al. [38],

refers to the observed phenomenon that sometimes, when

information is presented that only weakly supports one

proposition, it is interpreted by the receiver of the infor-

mation as supporting the alternate proposition instead. In a

forensic science context, this would mean that weak evi-

dence in favor of the prosecution would be interpreted by a

jury as favoring the defense. For example, a partial DNA

profile or a fingerprint with characteristics in common with

the suspect, but not sufficient to identify, would be inter-

preted by the jury to mean that the suspect was not the

source of the trace.

Logically, of course, this cannot be true. If you visualize

reaching a verdict as a set of scales where each piece of

evidence adds a stone to either the prosecution or the de-

fense side, even a weak piece of evidence (a very small

stone) placed upon one side of the scale will tip the scale,

ever so slightly, in that direction. A small stone added to the

prosecution side can never tip the scale back toward the

defense proposition.

Box 2

Transposing the Conditional

The phenomenon of transposing the conditional has

plagued the presentation of forensic science evidence for

some time, and has been discussed by many authors, since

the phrase “prosecutor's fallacy” was first coined by

Thompson and Schumann [40]. Transposing the condi-

tional occurs when the likelihood of observing the evidence

given the propositions is taken to be equal to the likelihood

of the propositions, thus ignoring the influence of the prior

probability. In a highly simplified form of Bayes' Theorem,

the likelihood of a proposition¼ the likelihood of observing

the evidence given that the proposition is true x the prior

probability of the proposition. Thus, in order for the first two

terms to be equal, the third term (the prior probability)

would have to be ignored.

In a particularly clear analogy of why this is a logical fallacy,

Sjerps and Biesheuvel [22] provide the following example

(p. 215):

1 “If I am a monkey, then it is highly likely that I have two

eyes, two arms and two legs.

Hence,

2 If I have two eyes, two arms and two legs, then it is highly

likely that I am a monkey.”

From this example, it is clear that 1 does not imply 2, yet this

is the same fallacious logical train of thought that is used to

conclude that if features are observed in common between

a trace and a suspect, it is highly likely that the suspect

made the trace.
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defense hypothesis) followed by the degree of support for that
hypothesis. By using this two-pronged approach (direction plus
degree), it is hoped that there will be no ambiguity about which
proposition is favored; in particular, this should eliminate the weak
evidence effect.

Additionally, since LRs below 1, which favor the defense prop-
osition (Fig. 1), are difficult to understand, Marquis et al. [23]
recommend inverting the proposition to yield more understand-
able numbers. For example, an LR of 0.1 provides weak, or limited,
support in favor of the defense proposition. Rather than keeping to
the usual formula of “it is <x-many times>more likely to observe
these data if the prosecution proposition were true than if the
defense proposition were true”, which would look like “it is 0.1
times more likely to observe these data if the prosecution propo-
sition were true than if the defense proposition were true”, they
propose to invert the positions of the propositions and the nu-
merical value. This would look like “it is 10 times more likely to
observe these data if the defense proposition were true than if the
prosecution proposition were true.” This makes it abundantly clear
that the defense proposition is favored, and 10 timesmore likely is a
much easier value to understand than 0.1 times more likely (which
is actually less likely).

We include here the exact example text provided by Marquis
et al. (p.6, Appendix B) to illustrate this point, because it shows the
cleanness and elegance of the proposal. Both propositions are
clearly stated as well as the direction of the support, such that there
can be no confusion regarding which proposition is favored, to
what degree, or what the propositions are referring to:

“The results provide support for the proposition that an un-
known person e rather than Mr. Jones e signed the contested
document. This support is qualified as weak or limited, as the
results are in the order of 10 times more probable given that the
proposition that an unknown person signed the contested
document is true, rather than given that the alternative is true
(i.e., Mr. Jones signed the contested document).”

The above was translated from the French in the Marquis et al.
paper, so there is some room for simplification of the wording into
more plain English. Nonetheless, the structure of the statement is
wonderfully clear. They first state what is supported and what is
not, then they state the numerical strength of that support. Finally,
they explicitly restate what proposition is supported and what
proposition is not.

In addition to stating the magnitude and direction of the LR,
Marquis et al. are at pains to point out that an LR stated without any
explanation is of no use to anyone. A high LR in a case with an
enormous prior may have little discernible effect, while a low LR in
a case with a tiny prior can make a huge difference. All this to say
that the magnitude of the LR (strength of the evidence) must be
considered in the context of the strength of the rest of the case.

To assist the trier of fact in comprehending this point, and
appropriately applying the LR to the case at hand, Marquis et al.
suggest providing the trier of fact with a table (Fig. 2) illustrating
several prior probabilities, the LR being presented, and the corre-
sponding posterior probabilities. In this way, the trier of fact can see
the effect the offered LR will have on a low, medium, or high prior
probability and adjust their posterior in accordance with the
magnitude of their own prior in the case. Note that the trier of fact
need not be adept at mathematics to perform this feat; the math
has been provided for them in the chart. Even without a specific
numeric prior, they should be able to recognize whether their
general feeling about the guilt of the defendant prior to hearing the
forensic evidence was weak, moderate or strong, and choose the
corresponding lane to follow in the chart. It was further suggested



Fig. 1. A likelihood ratio of exactly 1 indicates a true inconclusive e the evidence supports neither the prosecution nor the defense, or is perfectly balanced between the two. A
likelihood ratio higher than 1 supports the prosecution proposition, and the magnitude of the LR indicates the degree of support for that proposition. A likelihood ratio between
0 and 1 supports the defense proposition, and the magnitude of the LR indicates the degree of support for that proposition.

Fig. 2. Table adapted from Marquis et al. (2016), showing how the application of the same LR to three different prior probabilities will result in three different posterior proba-
bilities. Thus, an LR on its own is not informative; the context of the case and the strength of the prior probability also have an effect.
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that this chart be appended to written reports to guide consumers
of the information absent the testimony of an expert.

Finally, Marquis et al. suggest that a cautionary note be included
in written reports to avoid an error of transposing the conditional
by the reader. While, once again, the specific wording could be
adjusted to convey the necessary points in more understandable
plain English, the main elements are all present: a statement of
what the results do notmean, a reference to other case information
(priors) that figure into a determination of guilt, and an admonition
that the duty to make a determination of guilt lies with the fact-
finder, not the examiner. Once again, we reproduce the original text
in its entirety here (p.7, Appendix D):

“Note of caution: Our results do not mean that it is probably an
unknown person who signed the document. Indeed, the prob-
ability that it is an unknown person (rather than Mr. Jones) who
signed the contested document depends not only on the ob-
servations made on the signatures, but also on other elements
(enquiry, testimony, other information). The evaluation of these
other elements are of the domain of the Court and scientists
should not give their opinion on the truth (or probability) of the
propositions, but they should help the trier of facts by giving
their probability of the observations given each proposition.”

Unfortunately, the suggestions of Marquis et al. have not yet
been systematically tested in a structured juror comprehension
study to measure their effectiveness.
2.4. Combining multiple evidence presentation types

A growing body of research has attempted to directly compare
the impact of multiple presentation types upon juror comprehen-
sion or to combine two types into a single presentation.

Martire et al. [37] compared juror belief change when presented
with a verbal scale alone, a quantitative scale alone, a verbal and
quantitative equivalency chart, and a visual depiction of the
strength of the evidence along a line from defense to prosecution
hypothesis with neutral at the midpoint. The results of this study
supported that the quantitative condition produced belief changes
that were most closely aligned with the intent of the examiner. The
research also showed that only the quantitative condition was
resistant to the weak evidence effect.

This research did contain potential weaknesses. First, the scales
used in the different conditions were not fully equivalent. The
verbal and quantitative equivalency chart condition presented a full
range of possible conclusions that went all the way up to “>
1,000,000 times more likely” or “offers extremely strong support.”
However, the other conditions’ ranges were capped at “1000 to
10,000 times more likely”, “5500 times more likely”, and “þ10,000”
respectively. This did not allow participants to understand the full
range of possible values that was shared with them in the equiva-
lency table condition. In addition, the visual scale was not labeled
with any numbers, so participants had no way to anchor the X that
was indicated against any particular value or against the full range
of possible values.

Second, the wording of the equivalency chart was unclear and
incomplete and may not have been clearly understood by partici-
pants. Each condition was labeled in full as, for example,
“1000e10,000 times more likely if the two fingerprints originated
from the same person than from different people”. While we
sympathize with a desire to keep the text in the box brief, this cuts
out somanywords that themeaning is no longer clear. For instance,
what is 1000e10,000 times more likely? Given the propensity of
laypeople, attorneys, and even forensic scientists to transpose the
conditional, this is not a trivial point and should have been made
explicit in the language.

Third, participants were asked to express their prior belief in the
guilt of the suspect in numerical terms (“based on the available
evidence I believe that it is ____ times more likely that the accused
is guilty than not guilty”). Since many people lack numeracy, asking
them to express their belief in this way may have resulted in
inaccurate representations of the strength of participants' belief.
Using something like a Likert scale may have provided a clearer
indication of participants’ agreement with a statement of guilt or
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innocence.
Thus, while the findings of this study were that a quantitative

presentation of evidence was most appropriate, additional research
that addressed the above outlined concerns would be needed to
further support that conclusion.

Thompson et al. [3] conducted comparative research on multi-
ple evidence types that recognized that people are better at judging
the relative strength of two stimuli than judging a single stimulus
along a scale. Using online participants, they presented a series of
pairs of statements and asked subjects to indicate which of the two
represented a stronger statement in support of the prosecution
hypothesis.

Six statement types14 were tested over three experiments. The
results of these studies showed, generally speaking, that the
strength of statements was ordered as intended by exam-
inersdexpressions intended to convey high strength of evidence
were taken as such, while expressions intended to convey low
strength of evidence were likewise taken as such.

However, there were surprises illuminated by the results. For
example, while an LR of “10 million times more likely” was
perceived as roughly equivalent to an RMP of “1 in 10 million,”
which makes sense, both the statements “identification” and
“individualization” were perceived as much weaker than 1 in 10
million. “Identification” was ranked as stronger than “individuali-
zation,” but neither differed significantly from an RMP of “1 in
100,000.” Since “identification” and “individualization” are both
considered by many disciplines to be the strongest expression of
same source support, this is a surprising finding and indicates that
jurors are not receiving these expressions as examiners intend
them.

Additionally, the term “match,” which is often supposed by
forensic examiners to be one of the weakest statements of associ-
ation, was perceived as extremely strong evidence by the partici-
pants, who saw it as roughly equivalent to an RMP of “1 in 10
million.” This can be highly problematic in practice, if examiners are
reporting results as a “match,” thinking that they are indicating a
result of low strength, and jurors are receiving it as one of the
strongest associations possible.

These results are in agreement with those of McQuiston-Surrett
and Saks [7], who found that an explicit statement of the conclu-
sion15 only increased jurors’ perception of the strength of the evi-
dence in their quantitative condition, not the qualitative one. They
concluded that this was because the use of the word “match” (their
qualitative condition) already caused such a high perception of
guilt that there was a ceiling effect by which jurors could not
believe the defendant any more guilty, even when an explicit
conclusion was stated.

In the broader literature on communication and decision-
making, Jenkins et al. [41] found that verbal and numerical pre-
sentations of information can be made together, but that the order
in which they are presented matters. For instance, one can present
the verbal information followed by the numerical (e.g., unlikely
(20% likelihood)) or the numerical followed by the verbal (e.g., 20%
likelihood (unlikely)). They found that presenting the numerical
information first led to more accurate interpretations of the pre-
sented data.

Taken as a whole, the studies comparing different types of
14 The statement types included LR (e.g., 100,000 times more likely), verbal
Strength of Support (e.g., very strong support), RMP (e.g., one person in 100,000),
verbal statement of a Likelihood of Observed Similarity (e.g., likelihood of observing
this amount of corresponding ridge detail when two fingerprints are made by
different people is considered extremely low), verbal statement of Source Proba-
bility (e.g., highly probable), and Categorical Conclusions (e.g., identified).
15 Such as stating that the suspect was, in fact, the source of the trace.
statements in support of a same source conclusion do not reach a
clear conclusion of a single presentation type that is free of inter-
pretive errors. In fact, Olson and Budescu [42] summarize their own
results as “neither mode of communications is universally superior
to the other.” It seems, then, that no panacea has yet been identified
to determine the most accurate and best-understood method of
presenting the strength of the evidence.

3. Juror perceptions of credibility

While forensic science examiners are often warned of the dan-
gers of considering factors beyond the evidence itself when
rendering their decisions, it is worth noting that fact-finders are
susceptible to the same effects. In a perfect world, the fact-finder
would listen only to the words the expert used in describing the
strength of the evidence and make their decisions based upon the
content of that description. However, in reality, fact-finders may be
influenced in their decision-making by a host of cues that go
beyond the evidence being presented. This section illuminates
some of these factors.

3.1. Perceived credibility of the expert

One factor that can influence jurors' perception of the evidence
is their perception of the credibility of the expert presenting that
evidence. Credibility may be judged by a host of evidence-
irrelevant criteria such as appearance, tone of voice, body lan-
guage, experience, degrees, or use of visual aids [43,44], which in
turn can influence the listener's perception of the information
received. This has implications for juror studies, since the vast
majority of them have involved the interpretation of written
statements, which remove this variable entirely and may not give a
complete picture of the ways in which mock jurors will respond to
evidence presentation.

Research has also demonstrated [45] that listeners receive in-
formation in two different modes. Central processing is used when
they are engaged with the material being communicated. Central
processing is marked by attention to appropriate and relevant cues
such as relevant expertise and trustworthiness. Peripheral pro-
cessing on the other hand, occurs when listeners are not engaged
with the material (due to not understanding it, boredom, etc). Pe-
ripheral processing is exemplified by relying on non-relevant cues
such as the appearance or likability of the speaker. Koehler et al.
[46] performed an online experiment and a realistic in-person
mock trial experiment using video-recorded testimony to investi-
gate factors that might influence how jurors think about and use
forensic science testimony. In both experiments, perceived expert
experience (a peripheral factor) was found to be the most influ-
ential on jurors’ perceptions of the evidence. Whether the method
had been scientifically validated (a central factor) was found to
modestly increase perception of the strength of the evidence in the
online experiment and had no effect at all for jurors in the realistic
in-person scenario.

Listeners also consider the circumstances under which the
speaker came to possess the information. Listeners believe
speakers may be influenced by “the information available to the
speaker, the speaker's motivation, the speaker's degree of
accountability, and the speaker's goals when forming his or her
belief” [47]. If the listener senses that the speaker's judgment has
been compromised by the system in which they are forming their
judgments (e.g., by an environment with a strong pro-prosecutorial
bias), they may devalue the speaker's information, reasoning that
even if the speaker is presenting the information honestly, they
may have deluded themselves into believing it is true.

Perceived confidence level and certainty of the expert are also
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taken into account. Cramer et al. [48] found that juries find experts
most credible at a medium-confidence level compared to experts
exhibiting a low- or high-confidence level.16 These findings show
that not only are jurors’ decisions being informed by factors that are
not part of the evidence being presented, but that they prefer their
experts to be a little bit accessible and relatabledthey dislike or
distrust experts who seem to be arrogant, are difficult to under-
stand, or overstate their conclusions.

Fox and Irwin [44] discuss the effects of second-order uncer-
tainty. They cite literature from the risk communication field in
which if a speaker communicates their own uncertainty by citing
an explicit range of probabilities, listeners judge the speaker as
more honest, but also less competent. Fox and Irwin point out that
these studies were in the context of information on contaminated
water sites coming from the Environmental Protection Agency, so
there may have been an effect based upon the public's baseline
mistrust of government agencies. It is unclear whether this
mistrust would extend to the expert witness testifying on behalf of
the State.

Finally, listeners may be influenced by whether any uncertainty
associated with a statement is expressed in internal, or external
mode [44,47,50]. In internal mode, the speaker's uncertainty about
a statement is based upon their personal knowledge or experience,
such as “I am 95% certain that the subject left this trace”. In external
mode, the source of the uncertainty is out in the world, due to
external forces or random effects, such as “It is 95% certain that the
subject left this trace” or “There is a 95% probability that the subject
left this trace.” Listeners have a higher belief strength in statements
that are presented in internal mode than those presented in
external mode. This may be because statements presented in in-
ternal mode represent more certainty and a greater willingness to
take responsibility for the judgment. It may also be because internal
mode expressions are perceived as being based on specific sce-
narios, whereas external mode expressions are perceived as being
based on general class or base rates.

3.2. Perceived credibility of the evidence type

It is not only the perceived credibility of the expert that can in-
fluence a jurors’ interpretation of the strength of forensic evidence.
There is research supporting that the beliefs and knowledge jurors
bring with them into the courtroom about specific evidence disci-
plines influence their perception of the strength of that evidence.

For example, Thompson and Newman [51] found that the type
of evidence (DNAvs. Shoeprint) had a greater effect on participants'
judgements of the strength of evidence than the presentation type
(RMP vs. LR vs. verbal equivalent) did. Belief changes after hearing
DNA evidence were roughly consistent with expected values, while
shoeprint evidence was significantly undervalued compared to the
intent of the examiner. They attribute this effect to participants’
general expectations (or prior beliefs) that DNA evidence is more
discriminating than shoeprint evidence and thus less likely to risk a
coincidental match.

It is clear that perceptions of credibility, whether of the expert or
the evidence type, can greatly influence jurors’ perceptions of the
strength of evidence and that these factors should not be ignored in
the design of studies on juror perception and comprehension.
16 One criterion used to distinguish the medium-confidence expert from the high-
confidence expert was the use of “formal speech” (includes use of lay terminology
and understandable vocabulary) versus “hypercorrect speech” (marked by technical
terminology, pedantic word choice, and use of impersonal labels for people, such as
“the client”) [49]. These speech patterns were incorporated into the video perfor-
mances used in the study. Other distinguishing criteria included posture, certainty
of conclusions, and rate and flow of speech.
3.3. Mitigating perception

Cross examination, testimony by an opposing expert, and jury
instructions have all been explored as possible mechanisms to in-
fluence juror perceptions. These mechanisms have been of partic-
ular interest in situations where the forensic expert may have
overstated the strength of the evidence and a course-correction
might be appropriate.

Eastwood and Caldwell [52] examined the use of an opposing
witness and judicial instruction to mitigate the impact of over-
stated forensic testimony. They found that testimony by an
opposing expert to further educate the jury and point out where
the initial expert had overstated the strength of the evidence
resulted in a reduction in convictions. However, judicial instruction
had no effect whatsoever, even when the judge went so far as to
state that the initial expert “was wrong” to state the conclusions in
the terms he used. Interestingly, they also found that from the
control group (where no expert testimony was presented) to the
conditionwhere only the prosecution's hair evidencewas provided,
guilty verdicts jumped from 4% to 50%, indicating that the over-
stated hair evidence was very convincing to the jury.

McQuiston-Surrett and Saks [7] also used hair evidence to test
juror perceptions of strength of evidence and tested both cross-
examination and judicial instructions as mechanisms to introduce
information about the limitations of the science. In this research,
neither mode of presentation of the limitations of the science had
any significant effect on the jurors’ probability that the defendant
was the source of the hair evidence.

The effects on juror perception of phrasing, admitting the pos-
sibility of an error, and explaining the method used have also been
explored in the literature. Garrett and Mitchell [53] tested all three
of these effects as related to fingerprint evidence, and found that
the examiner's phrasing of the conclusion17 had little effect on juror
decisions about a suspect's guilt. If the expert admitted the possi-
bility of an error (whether on direct or cross-examination), this
reduced theweight given to the fingerprint evidence, but this effect
could be mitigated by the examiner providing a detailed explana-
tion of the method used for fingerprint examination.

Interestingly, Schweitzer [54] found that whether the exam-
iner's concession that errors were possible affected juror confi-
dence in the forensic evidence varied depending on the evidence
type. When this concession was made around bitemark evidence,
juror confidence in the evidence decreased. However, when the
concession was made regarding fingerprint evidence, juror confi-
dence was actually slightly strengthened. Schweitzer concludes
(like Thompson and Newman [51] before him) that this effect is
attributable to jurors' prior beliefs about the strength and trust-
worthiness of the discipline.

These studies seem to indicate that the most effective mecha-
nisms for correcting an overstatement of the strength of the evi-
dence are introducing an opposing expert or getting the expert to
admit to the possibility of an error. These mechanisms, however,
appear to be dependent on evidence type and thus the efficacy of
any given mechanism may vary considerably from case to case.
4. Approaches for teaching through testimony

Experts try to present complex forensic or statistical
17 15 variations in fingerprint testimony were used in this study. They were
modeled after fingerprint conclusion statements found in court transcripts or
standards/guidelines available to the fingerprint community and were categorized
by type as: Simple Positive Match, Bolstered Positive Match, Qualified or Incon-
clusive Match, or Exclusion statements.



18 For example, whatever presentation form is used, if an RMP is presented, it
should be accompanied by a clear explanation of what it means and what it does
not mean. If an LR is presented, both propositions should be declared along with
the direction and magnitude of support the evidence provides. Care should be
taken to explain the danger of transposing the conditional and examples should be
provided. This general principle of careful explanation of ambiguous terms and
concepts should be applied universally and not limited to the examples provided
here.
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information to a fact-finder who has no background in either topic.
They are then expected to understand it, then immediately and
accurately apply their newly acquired knowledge to reach a rational
decision. Forensic scientists spend years studying and practicing
their fields and then years more trying to understand a statistical
framework inwhich to present their findings. Then they go to court
and spend between a fewminutes and a few hours trying to convey
that information to a jury in a highly constrained format in which
the examiner does not drive the conversation. Is it any wonder that
jurors often take home a different message than the one the
examiner intended?

To address this problem, research should focus on how to
exploit what is known in cognitive science about knowledge
transfer and memory to allow an examiner to capture the jury's
attention, distill the necessary information, and impart it in a way
that will be accurately received and retained. The examiner should
leave the stand confident that the fact-finder will be successful in
applying the necessary information during deliberations.

Jackson et al. [9] summarize the challenge well, describing how
gist and verbatim memory are activated during learning and how
the prior beliefs and experiences of each juror will color how they
interpret what they learn. Essentially, when a listener hears some
information (such as the probability of observing a set of features
under the same source proposition versus the different source
proposition), they first store that exact information in verbatim
memory. Then they distill the essence of the information in gist
memory. Mapping between the verbatim information and gist in-
formation will vary according to the juror's background, experi-
ence, and education.

We have noted several times that jurors’ prior experiences and
beliefs influence the way they interpret evidence, and Jackson et al.
provide a clear example of this: if someone is told a car costs
$100,000, they will remember that exact price (verbatimmemory),
but will distill the essence of it (gist memory) according to their life
experiences. This price may be recorded as “exorbitant” to a
middle-class individual butmay be considered “pocket change” to a
billionaire. Conversely, if someone is told a car costs “a lot,” the
middle-class individual may interpret this tomean around $50,000,
while to the billionaire, it may take $500,000 to reach their per-
sonal threshold of “a lot.”

Jackson et al. argue that in order to effectively teach jurors what
they need to know quickly, both gist and verbatim memory need to
be triggered. They suggest achieving this by presenting both precise
(verbatim) and bottom-line (gist) information and including a scale
of reference to properly frame the problem as the examiner in-
tends, rather than relying on the juror to provide their own framing,
which will be based on their own prior experiences. They recom-
mend that this be done in a way that makes relationships between
different pieces of information clear.

While these recommendations appear to be grounded in sound
cognitive principles, Jackson et al. acknowledge that research is
needed to determine how best to implement it in a courtroom.

Another suggestion based upon principles of cognitive psy-
chology is provided by Spellman [55]. She argues that, rather than
torturing jurors with incomprehensible statistics, examiners
should leverage knowledge the jurors already have to develop
alternative tactics. One technique she suggests is attribute
substitution.

In attribute substitution, if someone doesn't know the answer to
a difficult question, they will substitute an easier question (even if
subconsciously) and answer that instead. She posits that in the case
of forensic evidence, surprise may be an acceptable substitution for
probability and that instead of presenting a statistic, examiners
could express verbally the level of surprise they would feel if they
were provenwrong (e.g., “I'd be extremely EXTREMELY surprised to
learn that it was not the suspect's fingerprint”) [55].
The application of cognitive science principles to teaching

complex concepts in a courtroom is in its infancy. This area of
research is wide open and specific solutions need to be proposed,
and tested, to determine the best steps for moving forward.
5. Themes in the literature and suggestions for future
research

A review of the literature into juror comprehension and inter-
pretation of forensic strength of evidence testimony has revealed
some apparent universal truths. Jurors do not, as a rule, interpret
forensic findings in the way examiners intend them. They often
undervalue evidence, particularly if it is in a discipline that they
may have previously considered to be less discriminating. They do
not understand numerical testimony well, although they may
prefer to hear it, and they vary widely in their interpretation of
verbal expressions, although they do tend to rank them in
approximately the correct order. The one verbal cue they seem to
agree on is that the term “match” is extremely strong, in contrast to
how it is typically perceived by the forensic science community.
The terms “identification” and “individualization,” on the other
hand, tend to be undervalued along with the quantitative
expressions.

Throughout the reviewed literature there is a theme of jurors
strugglingwith the directionality of strength of evidence. They tend
to transpose the conditional. They often invert the RMP (believing
that a larger RMP is more indicative of guilt rather than a smaller
one). They are often subject to the weak evidence effect.

Despite these clear themes in the literature, other effects appear
to be contradictory or are simply unknown. These must be thor-
oughly explored through carefully structured research. It would be
premature to make recommendations for changing the way testi-
mony is presented that go beyond the above list of commonali-
tiesdat this juncture, it would be little more than an intuitive guess
at what might work based on narrow observations. It would
certainly be a mistake to assume that a presentation that worked
well under a specific set of research conditions is generalizable to
all forensic testimony.

The three conclusions that can be safely drawn from the above
observations are as follows:

1) Examiners should be wary of using the term “match”. It is
perceived much more strongly than intended and carries a high
risk of being misinterpreted and overvalued.

2) Understanding of key terms and concepts, especially the direc-
tionality of support, should never be assumed. More explanation
is always better.18

3) Visual aids, especially to represent probabilistic concepts, are
effective.

To draw conclusions beyond these recommendations, further
research is needed. Some suggested areas and themes are discussed
here.
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1) Noticeable by its absence is any discussion of linguistics. While
there are many studies discussing the choice of terms from
among favorites commonly in use or currently proposed by
forensic practitioners or statisticians, there has been no analysis
of these terms from a cognitive psychology perspective. Nobody
has measured the impact of using technically correct, jargon-
filled, and complex presentations of evidence against stating
conclusions in plain English.

2) Another theme in the literature has been a lack of clearly
defined numerical scales, or just detailed explanations in gen-
eral. Many of the existing studies relied on number lines with no
numbers on them, or log scales or other quantitative pre-
sentations with little or no explanation. There have not been
studies in which the scale, or quantitative concept, has been
clearly and carefully explained. This would allow measurement
of whether jurors are able to learn enough about the scales to
understand them and appropriately apply them.

On a related topic, research should be done in which jurors are
not expected to do any math at all (e.g., to calculate the number of
potential donors from a RMP), but are This will allow an evaluation
of whether they are able to weight it properly when they do not
have to guess what equation is needed and do math themselves.

3) Marquis et al. [23] suggested to clearly and unambiguously
present all the information that might be needed for compre-
hension (e.g., a chart of potential prior probabilities, the LR
presented in the case, and the updated posterior probabilities).
This should be tested on potential jurors to find out whether it is
successful in helping jurors to correctly weight the evidence.

Similarly, other suggestions in the literature, such as presenting
warnings against transposing the conditional or avoiding common
fallacies, should be tested for efficacy. Analogies that may be uni-
versal should be developed and likewise, tested for efficacy.

4) Spellman [55] suggests not presenting statistical information at
all and relying on alternate strategies to convey the strength of
the evidence, several of which she lists. Again, these strategies
should be tested on potential jurors to measure their likely
impact.

5) Each study tended to focus on one, or a handful, of evidence
types or crime types. While there are obvious reasons this was
done, the literature has indicated that jurors interpret evidence
differently according to the type of evidence and possibly ac-
cording to the crime type, dependent on their own prior beliefs
and values. Comparative studies are needed to explicitly deter-
minewhich observed effects are universal for all crime/evidence
combinations, which ones may vary, and how they vary.

6) The “juries” tested in many (though not all) of the discussed
studies have been comprised of university students. This is not
representative of the population of potential jurors. University
students, on average, are going to be richer, younger, more
technologically literate, and better educated than many poten-
tial jurors. These attributes will color their prior beliefs and also
affect how well they are able to comprehend complex sentence
structures andmathematical concepts. To get a balanced view of
how jurors interpret evidence and to test whether proposed
solutions will improve the situation, a much better effort needs
to be made to test a widely diverse population in age, race,
educational level, and socioeconomic status.

7) The vast majority of the studies focused on questioning single
individuals. This is not how jurors reach decisions. The delib-
erative process was largely left out of the literature, yet the
limited studies that included jury deliberations [54,56] found
that this process improved juror interpretation in some situa-
tions when other jurors helped to clarify or illuminate impor-
tant points. Future research studies should incorporate the
deliberation process in order to get a more complete picture of
the final conclusion jurors might reach in a real-world situation.

8) Nearly (again, not all) of the studies involved querying potential
jurors through written or online questionnaires. This cuts out all
of the peripheral and non-verbal cues that real-life jurors may
subconsciously rely on in their decision-making. An effort
should be made to construct studies in a closer to real-world
environment where these factors can be taken into account.

9) Finally, future research studies should leverage knowledge on
memory and teaching from the cognitive science domain
around how best to convey information so that it is properly
encoded and retrievable.

The overall theme of these suggestions for future research has
been testing for implementation. There is a body of research
making suggestions for how to better present forensic evidence so
that it will be understood. These suggestions need to be tested
under a variety of conditions, including varied crime types, evi-
dence types, and juror types. Only then will it be reasonable to
conclude that they should be implemented and expect that they
will improve juror comprehension and interpretation.
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