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Foreword | Controversies over how the
law should regulate the presentation of
expert testimony on DNA forensic
science were explored in an experimental
study comparing traditional verbal with
audiovisual modes of delivery. Pre-trial
DNA knowledge, as assessed in 3,611
jury-eligible Australians, was limited.
From this group, 470 citizens watched

a simulated homicide trial containing a
cognitively-sequenced generic tutorial
on DNA profiling evidence. The expert
tutorial significantly improved DNA
knowledge, irrespective of the mode

of presentation. Given clear and well-
sequenced complex information, lay
jurors dealt competently with it. Only
jurors with little knowledge of DNA

who were exposed to verbally presented
evidence deferred to the expert’s views.
The multimedia tutorial effectively
improved the decision-making of people
whose comprehension of the scientific
evidence was lowest, bringing their
verdicts in line with those whose
understanding of the evidence was most
accurate. Enhanced DNA knowledge
increased scepticism about experts and
reduced convictions. These results will
aid courts and policymakers in adopting
procedures to enhance justice in criminal
cases in which DNA is introduced.
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Use of DNA evidence in Australian courts has increased exponentially since 1989 (Easteal
& Easteal 1990; Walsh et al. 2004). After 20 years, DNA technology is well-tested and is
no longer the subject of defence challenges (Haesler 2008).

Increasingly, a single forensic expert guides the jury through the DNA evidence; in five out
of six DNA cases studied in New South Wales, this was the model (Findlay 2008). The
presence of DNA evidence predicts convictions. Archival research revealed that juries were
23 times more likely to vote guilty in homicide cases and 33 times more likely to vote guilty
in sexual assault cases when DNA evidence was admitted (Briody 2004). Concern has
arisen that the safety of these verdicts may be compromised by widespread misconceptions
about the infallibility of DNA evidence (Gans & Urbas 2002) by jurors who are ‘overawed
by the scientific garb in which the evidence is presented and attach greater weight to it
than it is capable of bearing’ (R v Duke 1979 22 SASSR 46 per King CJ: 48). Field studies,
interviews with actual jurors and jury simulations confirm that individual jurors struggle to
understand and apply the statistical information conveyed by forensic experts about the
likelihood that the DNA match occurred randomly, by chance alone (Findlay & Grix 2003;
Lieberman et al. 2008; Schklar & Diamond 1999; Wheate 2006).

The problem with misunderstood evidence is that it may compromise justice. Post-trial
interviews of jurors who served on six criminal trials in New South Wales disclosed that
jurors who admitted difficulty understanding DNA expert evidence nevertheless proceeded
to convict (Findlay 2008). To minimise biases, investigation of methods to facilitate juror
understanding of the probative value of DNA evidence was identified as a crucial area for
empirical research (National Research Council 1996). Attention first focused on a traditional
legal safeguard—jury directions. In Australia, the judiciary were advised to ‘develop a model
jury direction for use where DNA evidence has been admitted in criminal proceedings’

to aid judges and juries in evaluating DNA evidence (ALRC 2003: Rec 44-2). However,

one controlled experiment testing the Australian Law Reform Commission’s model
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instruction showed it was ineffective
(Dartnall & Goodman-Delahunty 20086).

Jury deliberation has also proved
inadequate (Findlay 2008; Wheate 2006).
Jurors’ educational levels were more
substantial contributors to comprehension
than deliberation (Dann, Hans & Kaye 2007).
Recently, attention has shifted to features

of the expert evidence (Bornstein 2004),

to reduce misplaced reliance by jurors on
pre-existing beliefs about DNA profiling and
to enhance jury comprehension (Edmond

& Mercer 1999). In a qualitative study of

six DNA trials, high pre-trial familiarity with
DNA appeared to reduce juror doubt about
the strength of the prosecution case (Findlay
2008). However, no direct tests of the impact
of knowledge on verdicts were feasible and
the measures of comprehension of a DNA
match and confidence were unverified
subjective self-reports.

Use of visual aids to improve jury
understanding of expert evidence was
recommended following a comprehensive
review of DNA uses in court (Wood 2003).
The introduction of visual aids can raise
‘questions about the reliability and
persuasiveness of pictures in the digital age’
(Feigenson & Speisel 2009: 103). Research
on visual aids in court has produced mixed
findings; some improved jury understanding
(Hewson & Goodman-Delahunty 2008),
some made no difference (Dunn, Salovey

& Feigenson 2006) and others misled mock
jurors to follow visual cues unsupported by
the oral evidence (Kassin & Dunn 1997).
Results of a NSW case study suggested
that submission of visual aids, including

a joint exhibit outlining the steps in DNA
sampling, enhanced jury performance
(Findlay 2008), but no firm conclusions were
possible. Obtaining more specific information
about jurors’ pre-trial knowledge of

DNA profiling is the first step towards
systematically adapting the content and
delivery of forensic expert evidence to assist
jurors. The current study used multiple-
choice questions to compare jurors’ pre-trial
and post-trial knowledge about DNA and
the meaning of a random match. It also
examined the relationship between DNA
knowledge and verdict. The influence on jury
comprehension and use of DNA evidence

through a cognitively-sequenced tutorial,
presented by a single expert, was examined.
To test improved understanding, the expert
testimony was presented in three ways:

e verbally only;
e with partial multimedia (on DNA only); and

e with full multimedia (on DNA and the
random match probability).

Aim

The aim of this study was to identify factors
that improve jury understanding and use of
inculpatory DNA evidence; that is, evidence
that links a suspect to a crime. A quasi-
randomised, between-subjects factorial
design compared five experimental groups
of virtual jurors. The first factor, presence of
an expert, compared outcomes in a case
with no expert versus a single expert. The
second factor, mode of presentation of
expert evidence, compared outcomes
following exposure to an expert tutorial
presented verbally, with partial multimedia,
or with full multimedia. The study tested
whether:

e expert evidence enhances juror DNA
knowledge;

e visual information enhances
understanding compared to information
conveyed verbally;

¢ strong DNA evidence increases conviction
rates compared to inconclusive DNA
evidence; and

e greater understanding of DNA evidence
reduces convictions.

Method

The expert tutorial was developed in
consultation with legal counsel and forensic
and medical scientists to reflect core
elements of DNA testimony routinely
presented in Australian criminal trials.

Six topics were addressed:

e the structure of DNA (nucleotides, base
pairs);
e alleles and how they are measured;

e production of a DNA profile (laboratory
processing, electropherogram);

e profile interpretation;

e |aboratory report and random match
probability (RMP) calculation; and

e significance of RMP and DNA match.

Next, a transcript of an actual homicide
case containing DNA evidence was adapted
for a simulated trial containing the major
components of the case. Actors played

the roles of the judge, prosecutor, defence
attorney, expert and defendant. A still
photograph of each active speaker
accompanied the narration. The prosecutor
and the defence made opening statements.
The judge summarised evidence from

five prosecution witnesses. In the No

expert version, the judge informed jurors
that the DNA tests were inconclusive (in
practice, therefore, the No expert condition
meant no reliable DNA evidence). In the four
Expert versions, a forensic expert presented
the tutorial on DNA sampling and the
resulting RMP of one in one billion. On
cross-examination, the defence highlighted
the possibility of errors in DNA testing
(transference, technical and human errors).
Next, the judge summarised evidence from
two defence witnesses. Closing statements
by legal counsel were followed by judicial
directions, including the routine instruction
that jurors did not have to accept the expert
evidence.

The simulation lasted approximately

35 minutes, 13 to 18 minutes of which
comprised expert evidence. The tutorial

on DNA lasted approximately 13 minutes
and six minutes for RMP. A pilot test with
108 students yielded a mid-range conviction
rate of 56 percent, suitable to model
variations in conviction levels with a relatively
small sample. Forensic experts who testify
in Australian trials verified the content of a
set of multiple-choice questions addressing
topics used to measure jurors’ relevant DNA
knowledge.

An independent market research company
gathered data in two stages. First, email
invitations were sent to over 23,000
individuals in New South Wales, Queensland
and Victoria. One-quarter opened the email
and 5,185 proceeded to access the link
describing the task. Respondents were
screened for jury eligibility and offered an
incentive to complete an online survey



Table 1 Post-trial DNA knowledge and faith in science

Post-trial understanding of DNA by number correct out of 29 questions

% who: 0-16
Expect scientific 63
evidence in trial

Trust expert witnesses 58
Trust technology 56

assessing DNA knowledge, expectations

of DNA evidence in criminal trials, trust in
science and demographic characteristics
(gender, age, education and English
fluency). Approximately two to four weeks
later, persons who had completed this
survey were invited via email to participate in
a simulated online trial lasting approximately
one hour, for which they were paid $40.
After viewing the simulation, these virtual
jurors completed the same 19 DNA
knowledge questions as before, plus

10 previously unseen questions, rendered

a verdict and reported their trust in expert
evidence and the usefulness and ease

of understanding of the DNA and RMP
tutorials. Participants could not rewind

or fast forward the video.

Stage One responses were received

from 3,611 jury eligible individuals (70%).

An administrator who was blind to the
experimental design allocated 470 volunteers
from Stage Two to five trial versions to
obtain groups roughly equivalent in terms

of age, education, gender and state of
origin. Participation rates by age, education,
gender and state were representative of the
Australian population (ABS 2008).

Results

The influence of expert

evidence on DNA knowledge
Overall, pre-trial DNA knowledge in the
five jury groups was low. No significant
differences emerged between groups [F(6,
455)=1.448, ns, n°= 0.19). On average,
participants correctly answered 24 percent
of the questions (M=4.5 correct of

19 questions). Following exposure to

DNA expert testimony, DNA knowledge
increased substantially to 59 percent
(M=17.2 correct of 29 questions). The
expert tutorial significantly increased
understanding of DNA evidence (M=63%)
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17-20

21+ Overall mean
52 35 50
51 35 49
52 40 50

compared to that of jurors not given

the information (M= 42%) [t(468)=-12.2,
p<.0001,n%= 0.24]. These outcomes verified
that the mock jurors attended to the
complex information presented by the
expert and learned as a result.

To discern sources of juror difficulty, DNA
and RMP knowledge and learning gains
were compared. The proportion of correct
post-trial responses on these topics was
similar, but learning gains for DNA (52%)
exceeded those for RMP (18%), leaving
considerable room to further improve RMP
comprehension. Interestingly, as ratings

of the ease of understanding of the DNA
tutorial increased, jurors’ overall learning and
DNA learning scores decreased (Kendall’s
1=-.11, p<.05), revealing a significant gap
between self-reported understanding and
more objective measures of comprehension.

On average, participants anticipated

that DNA evidence would be presented in
70 percent of criminal cases. The perceived
trustworthiness of DNA evidence was very
high—M=6.5 on a seven point Likert scale.
However, repeated measures revealed

a slight but significant drop following
exposure to the tutorial to a mean of 6.2
[F(1, 395)=20.85, Wilk's 1=0.95, Partial n?=
0.05, p<.0001). This suggests that far from
being seduced by ‘the white coat syndrome’
and deferring mechanistically to the expert
because of their field of expertise (Schuman
& Champagne 1997: 255), jurors’
scepticism may increase slightly when
provided with expert testimony. Moreover,
jurors with higher objective post-trial DNA

knowledge scores rated the evidence as
substantially less convincing (44%) than did
jurors with lower post-trial DNA knowledge
scores (562%). As shown in Table 1, very low
levels of DNA knowledge were associated
with the highest expectations of, and trust
in, forensic expert evidence. Jurors with
moderate post-trial DNA knowledge had
lower expectations of, and faith in, scientific
evidence and jurors with the highest
post-trial DNA knowledge scores expressed
the most scepticism regarding forensic
experts and technology.

The influence of oral versus
multimedia expert presentations
Overall, post-trial DNA knowledge, learning
and the perceived usefulness and ease of
understanding the expert evidence in
groups exposed to oral versus multimedia
tutorials were equivalent. Jurors exposed
to the expert tutorial learned about the
same amount irrespective of whether

the oral tutorial was accompanied by
multimedia, as shown in Table 2.

Evidence presented with multimedia was
rated as slightly easier to follow (M=78%)
than the oral tutorial (M=75%), but mock
jurors exposed to the multimedia expressed
more keenness (M=60%) to serve as jurors
in the future than their counterparts exposed
to traditional oral expert evidence (M=55%).
The expert evidence was rated as no more
convincing when presented with multimedia.

The influence of expert evidence
and DNA knowledge on verdict

DNA evidence tripled the conviction rate
(M=59%) compared with the identical case
when DNA evidence was inconclusive
(M=21%) (x*>=30.3, df=1, p<.0001, n=462).
Increases in post-trial DNA knowledge were
associated with a reduction in the perceived
culpability of the defendant. This pattern

is illustrated in Table 3, showing that

mock jurors with the lowest levels of

Table 2 Post-trial DNA knowledge by expert mode of presentation (29 items)

Level of DNA knowledge, percentage correct in each group (n)

([

17-20 21+ Total n

Expert verbal evidence 36.6 (48) 35.9 (47) 27.5 (36) 131
Multimedia expert evidence 32.8 (88) 35.8 (96) 31.3(84) 268
Total 34.1 (136) 35.8 (143) 30.1 (120) 399



Table 3 Post-trial DNA knowledge and perceived culpability of the defendant (%)

Post-trial DNA knowledge (number correct out of 29 items)
0-16

% who:

Found evidence convincing B
Were ‘very’ or ‘extremely’ confident about guilt 53.7
Considered guilt more than 90% likely 55.9
Found defendant ‘guilty’ 65.4
Persons 136.0

Note: Totals may not sum due to rounding

comprehension of the DNA evidence rated
the evidence as more convincing, were
most confident in the guilt of the defendant
and most prone to convict.

Meanwhile, conviction rates did not differ
significantly by mode of expert presentation:
65 percent following traditional oral evidence,
54 percent with partial multimedia and

57 percent following full multimedia.
Regardless of the expert presentation,
mock jurors tended to use a 95 percent
threshold of guilt. As is shown in Figure 1,
the multimedia had the most dramatic
impact on jurors with lower levels of post-trial
DNA knowledge. The conviction rate among
jurors in this group who were exposed to
verbal evidence only was over 80 percent.

It dropped to 64 percent when the expert
evidence was accompanied by partial
multimedia. When jurors with lower
comprehension of DNA evidence were
exposed to the full multimedia expert tutorial

17-20 21+ Overall mean
49.0 44.2 48.4
47.6 42.5 481
55.9 51.7 54.6
55.9 54.2 58.6

143.0 120.0 399.0

(on DNA and RMP topics), their verdicts
were in the same range as those of jurors
with higher levels of post-trial DNA
knowledge, that is, 56 percent voted guilty.

Discussion

The findings confirmed the power of a DNA
match to significantly increase convictions,
even in a weak circumstantial case; three
times as many jurors voted to convict in

the presence of a DNA match than in the
absence of this evidence. This study

tested conditions optimal for the ‘white
coat syndrome’ effect; a well-credentialed,
independent forensic expert led by the
prosecution explained the elements often
cited as the most complex and confusing,
namely the science and the significance of
a DNA match (Findlay 2008). The content of
the expert testimony was uncontested and
the defence used cross-examination, rather
than a rebuttal expert, to challenge this

Figure 1 Mean conviction rates by expert presentation mode and post-trial knowledge

of DNA (%)

100 I Low knowledge
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80.4
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High knowledge
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DNA inconclusive Verbal only
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evidence. Nonetheless, reliance on a single
forensic expert whose testimony supported
the Crown did not produce verdicts
uniformly in line with the prosecution case.
In general, this Australian jury-eligible
sample was resistant to the ‘white coat
syndrome’. The exception was jurors with
poor understanding of the DNA evidence
following a traditional verbal presentation
by an expert.

The pre-trial survey demonstrated that
DNA-relevant knowledge in the Australian
population was very limited. On average,
people in New South Wales, Queensland
and Victoria correctly answered one-quarter
of the objective questions. However, they
were capable of understanding the complex
forensic science information. Exposure to

a 20 minute cognitively-sequenced tutorial
on DNA profiling and the significance of a
random match significantly increased their
knowledge on critical issues common to
most DNA cases and the tutorial had a
positive influence on their decision-making
in a simulated homicide trial. The additional
insight into DNA evidence reduced juror
reliance on this evidence. These results are
consistent with findings derived from juror
interviews (Findlay 2008) and trial simulation
experiments (Vidmar & Diamond 2001).
Following a relatively brief tutorial on
probabilistic scientific information presented
by a DNA expert, jurors took the expert
evidence into account in evaluating the
weight of the trial evidence, but were not
overwhelmed. Nonetheless, the tutorial
was more effective at increasing knowledge
about scientific methods to produce a DNA
profile than knowledge of the significance
of a random match. This finding is likely
attributable to the content of the tutorial
that conveyed more extensive, in-depth
information about DNA than about the RMP.
The smaller gains and lower post-trial
knowledge scores regarding the RMP
indicate that this topic requires more
elaboration than it received in this expert
tutorial.

Technologically sophisticated multimedia
presentations do not exert an unduly
persuasive or biasing influence on juror
decisions, the study suggests. Where
multimedia focused on DNA extraction and



testing, the learning effect of the multimedia
was similar to that of a verbal presentation
with identical content. When DNA expert
evidence is carefully sequenced in conformity
with principles of cognitive instruction, the
visual images may not add substantially
more value to the tutorial. This finding
replicated outcomes of studies in which
exposure to animations on topics that were
either readily accessible or well known to
jurors produced effects indistinguishable
from those produced by verbal evidence
(Dunn, Salovey & Feigenson 2006). The
multimedia tutorials were effective in
facilitating the decision-making of
participants whose comprehension of the
expert evidence was lowest, bringing their
verdicts more in line with those whose
understanding of the significance of the
expert evidence was more accurate.

In general, jurors’ insight into their own
learning, as reflected in self-reported ease
of understanding and usefulness of the
information, was unrelated to their
objectively measured levels of knowledge
and learning. Caution is warranted when
interpreting jury responses provided in
interviews and focus groups, as there is
often little similarity between subjective
self-reports and more objective measures
of comprehension. An advantage of the
trial simulation method applied in this study
was the opportunity it offered to compare
self-reports with actual behaviours and to
discern the real (rather than self-reported)
relationship between increased knowledge
and verdict.

These findings are subject to a number

of limitations. Although participants were
community members drawn from three
states, and represented a cross-section of
educational backgrounds and age ranges,
replication with a sample of actual jurors is
recommended, as is testing of this tutorial
as a pre-trial briefing before an actual trial.
Given that the influence of DNA knowledge
on verdict was tested in this study in the
context of a single case, ideally, to
determine whether the results generalise
more broadly, replication in other case
contexts should follow, including cases

involving more contested expert evidence,
where DNA evidence is exculpatory and
in which the probability of a random match
is larger.

Conclusion

A recent survey of forensic experts revealed
widespread frustration with the lack of
preparation by lawyers, the restricted time
in advance of trial to plan in-court testimony
and the limited opportunity to explain the
scientific evidence adequately to jurors
(Wheate 2008). A readily-available model
tutorial covering the critical background
information applicable in most DNA cases
can allay some of these concerns, permitting
the expert and the legal counsel to focus on
issues unigue to the particular case at hand.
In 2008, Findlay (2008) recommended that
juries be briefed before trial on uncontested
complex information that may assist them

in understanding the DNA evidence in a
particular case. This study demonstrated
that a 20 minute tutorial on complex
scientific information assisted in resolving
jurors’ acknowledged difficulties. Whereas
strategies previously implemented to assist
jurors with complex DNA evidence, such as
note-taking, the ability to ask questions, jury
directions and deliberation, met with limited
success (Dann, Hans & Kaye 2007), the
generic expert tutorial on DNA profiling
tested in this study dramatically increased
juror understanding, whether the information
was presented verbally or with multimedia.

The findings of this study, like others
examining juror uses of expert evidence,
showed that if jurors are given clear and
well-sequenced complex information, they
deal competently with it. One implication of
these results is that the presence of complex
information is not a basis to further curtail
the use of a jury in Australia; in the right
environment, jury-eligible participants learned
substantially from an expert presentation.
The objective DNA questions used in this
study identified specific gaps in the DNA
knowledge of jury-eligible participants

that can assist forensic experts and legal
counsel to hone their presentation in court.

This model tutorial and these findings can
be applied to train forensic scientists who
serve as expert witnesses and to assist legal
counsel and judges in conveying relevant
DNA information more effectively to jurors.

These findings will assist courts and legal
administrators to develop policies and
practices for court procedures regarding
the use of visual aids, the use of a single
expert and uses of stipulated, agreed
background informational material in DNA
cases, presented either before or during
trial. Generic DNA tutorials, such as the
one developed for this study, can result

in economies of time, reduce the need for
multiple expert witnesses on these topics
and promote better and more appropriate
use of DNA evidence by juries in civil and
criminal trials.
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