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Abstract: The role of the expert witness in trials is a paradox. Judges and jurors need help with matters be-
yond their understanding, and judges are expected to act as gatekeepers to ensure that jurors are not fooled 
by misleading expert testimony. Yet, as gatekeepers, judges might not effectively distinguish sound from 
unsound expert testimony. As factfinders, judges and jurors both might have difficulty comprehending ex-
pert evidence, intelligently resolving conflicts between experts, and applying the scientific and technolog-
ical evidence they hear to the larger dispute before them. This essay explores those problems and a vari-
ety of possible solutions, ranging from more effective ways parties might present technical information at 
trial, to educational interventions supervised by the court, to making juries more effective in performing 
their task, to more controversial measures, such as replacing conventional juries with special juries and re-
placing generalist judges with expert judges. 

The fundamental paradox of the use of expert evi-
dence in litigation is that those with the power and 
duty to evaluate expert testimony possess less knowl-
edge of the specialized subject matter at issue than 
do the experts whose testimony they are evaluating. 
Judges experience this paradox not only when they 
are performing as factfinders in bench trials, but also 
when they are acting as gatekeepers of expert testi-
mony. As one prominent judge observed: 

Though we are largely untrained in science and certain-
ly no match for any of the witnesses whose testimony 
we are reviewing, it is our responsibility to . . . resolve 
disputes among respected, well-credentialed scientists 
about matters squarely within their expertise, in areas 
where there is no scientific consensus.1

The paradox also exists for juries. As Judge Learned 
Hand asked in 1901, “How can the jury judge be-
tween two statements each founded upon an expe-
rience confessedly foreign in kind to their own? It is 
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just because they are incompetent for such 
a task that the expert is necessary at all.”2 

Despite this central paradox, trials by 
generalist judges and representative juries 
have much to recommend them as vehi-
cles for the rational resolution of factual 
disputes involving scientific and techni-
cal issues. In other fact-finding settings, 
decision makers often have strong pref-
erences or prior commitments, and even 
if they do not, they might be subjected to 
an array of pressures applied by interest-
ed parties. Consider government and in-
dustry review panels; or think about the 
situation facing legislators attempting to 
integrate into the laws they draft diverse 
interpretations of scientific facts pressed 
upon them by constituents or lobbyists. 
Contrast these settings with trials, where 
jurors and judges are expected to have no 
biases regarding which party prevails and 
what facts are found to be true. Prospective 
jurors are ideally to be excluded before tri-
al if they hold beliefs or attitudes that fa-
vor one party over another, or if their own 
interests are linked to a side in the case. 
Judges are expected to recuse themselves 
from cases, allowing other judges to pre-
side, if they have or might reasonably be 
perceived as having close ties to a party 
or an attorney who would appear before 
them or a financial or other interest in the 
outcome of a case. 

During trials, the system uses tools for 
informing decision makers about rele-
vant facts that are, by design, fundamen-
tally concerned with guaranteeing the rel-
evance and reliability of information. To 
this end, the architecture of the adver-
sary system promises the opportunity to 
make counterarguments for every impor-
tant claim made by an opposing advocate. 
Ideally, the judge and the jury hear the par-
ties’ accounts, consider the competing fac-
tual claims and interpretations urged upon 
them, and then do their best to reach the 
verdict that best fits the facts they deem 

most likely correct. Compared to many 
other settings for fact-based dispute reso-
lution, including those involving scientific 
facts, courtroom trials–notwithstanding 
their imperfections–are among the most 
rationally constructed. 

In trials where expert scientific evidence 
bears on the heart of a dispute, the key prob-
lem is not the absence of factfinder neutral-
ity, but rather that the decision makers ar-
rive at their task without the knowledge, 
and perhaps without the intellectual skills, 
needed to complete their assignment ef-
fectively. Thousands of trials take place in 
federal and state courtrooms nationwide 
each year, often deciding significant cases 
with far-reaching implications. If the trial 
process is to serve the parties and the larg-
er society well, the law must find means 
to overcome the inherent limitations that 
arise when scientific expertise is needed 
to resolve disputes. In this essay, we offer a 
range of suggestions for how judge and jury 
fact-finding in trials with scientific evidence 
might be improved.

Before discussing how trials might be 
made to work better, it is worth illustrat-
ing challenges likely to arise. Judges have 
long been the gatekeepers of evidence, 
screening proffered testimony under rules 
that evolved to prevent false or misleading 
evidence, including expert evidence, from 
leading jurors astray. The admissibility de-
cision is key: if plaintiffs cannot use scientif-
ic evidence to make their case, the case may 
be resolved through summary judgment or 
collapse on its own. Yet this arrangement 
applied to experts is paradoxical at its core: 
expert evidence must be prescreened for 
nonexpert jurors by nonexpert judges. 

Because jurors typically (though not in-
variably) are laypersons lacking the exper-
tise to evaluate scientific and other techni-
cal evidence, they are offered the guidance 
of experts. On occasion, courts appoint 
neutral expert witnesses for this purpose.3 
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But, typically, experts are provided and em-
ployed (literally) by parties who wish to lead 
the jurors to particular conclusions. The fil-
ter interposed to protect jurors from being 
misled by invalid or misleading expert tes-
timony consists of another nonscientist, 
the judge, who is generally not much bet-
ter situated than the jurors to decide wheth-
er what is being received is sound or not. 
Some judges might have the benefit of ex-
perience with similar scientific evidence or 
can draw on their clerks’ knowledge. None-
theless, as we suggest below, in some cir-
cumstances, judges may lack strengths ju-
rors have in evaluating scientific evidence. 

In recent years, dna exonerations of in-
nocent defendants have called attention to 
the long-standing and consequential fail-
ures of judges as gatekeepers in relation to 
various forensic sciences.4 For more than a 
century, judges have assessed the proffered 
testimony of witnesses who claimed to be 
able to identify the source of fingerprints, 
bite marks, hair, handwriting, footprints, 
tool marks, and the like found at crime 
scenes. These witnesses were typically al-
lowed to testify with little or no vetting, 
and they have been extraordinarily persua-
sive in both bench and jury trials. Consid-
er the case of Cameron Todd Willingham.5 
The state’s arson experts concluded that 
“arson indicators” established that a fire 
was intentionally set, making murders of 
the deaths of Willingham’s children in the 
fire. The court admitted the expert testi-
mony about what their so-called arson 
indicators implied even though there had 
been no empirical tests that showed that 
these indicators could distinguish acciden-
tal from purposefully set fires. The jurors 
accepted as sound the expert claims that 
had passed judicial muster. They convicted 
Willingham and sentenced him to death; 
he was subsequently executed.6 

A month after Willingham’s conviction, a 
major publication of the leading fire and ar-
son investigation organization summarized 

ongoing empirical testing that found that 
the “indicators” relied on in the trial were 
unable to distinguish arson fires from ac-
cidental ones.7 Over the next twelve years, 
until Willingham’s execution in 2004, in 
the course of numerous appeals, no court 
was ever asked to reconsider the (in)valid-
ity of the expert testimony that had been 
offered at trial.8 

Courts have rarely excluded the findings 
and testimony of expert forensic scientists, 
but in recent years, interdisciplinary bodies 
of scientists have reviewed those forensic 
offerings and declared some of them, like 
the arson indicators, not only to be largely 
or completely lacking in empirical valida-
tion, but also to be almost certainly inval-
id.9 The National Research Council, the re-
search arm of the National Academy of Sci-
ences, which established a subcommittee 
to review the forensic sciences, concluded: 

The bottom line is simple: In a number of 
forensic science disciplines, forensic sci-
ence professionals have yet to establish ei-
ther the validity of their approach or the ac-
curacy of their conclusions, and the courts 
have been utterly ineffective in addressing 
this problem.10

Although it came too late to help Mr. 
Willingham, the field of fire and arson ex-
amination removed nearly two dozen “ar-
son indicators” from its corpus of supposed 
knowledge when they were tested empir-
ically and found unable to distinguish ar-
son fires from accidental blazes.11 Two oth-
er forensic disciplines (voiceprint identifi-
cation and comparative bullet lead analysis) 
closed up shop after being found by scien-
tific review bodies – but not by the courts  
 – to lack sound bases for their claims.12 A 
fourth technique, bite mark identification, 
seems to be next in line to be discredited, 
though, to date, no court has ever found it 
inadmissible.13 It is unlikely to be the last 
forensic discipline to be shelved for failing 
the test of empirical validation. 
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Judicial gatekeepers have been unable 
to distinguish pseudoscience from sci-
ence even after the U.S. Supreme Court, 
in Daubert v. Merrell Dow Pharmaceuticals, 
clarified the test of admissibility to empha-
size that the touchstone for the admissi-
bility of scientific claims is demonstrated 
validity.14 These are hints that knowledge 
is not enough: if judges are unwilling to 
follow the evidence where it leads when 
it leads to unfamiliar destinations or un-
welcome acquittals, then nonjudicial in-
stitutions will have to come to the rescue.15 
Until they become better informed about 
a subject, neither average judges nor aver-
age citizens are likely to have more than a 
limited understanding and stereotypical 
impressions of the multitude of scientif-
ic and technical fields, and little ability to 
critically evaluate those fields’ claims.16 

When judges decide to admit scientific 
evidence, they risk putting an unintended 
thumb on the scale. Consider psychologists 
N. J. Schweitzer and Saks’s research finding 
evidence of a “gatekeeper effect.”17 Partici-
pants evaluated expert evidence presented 
within or outside of a trial context. Those 
who reviewed evidence they believed had 
successfully passed through a judicial fil-
ter regarded the evidence as being of high-
er quality and more persuasive than partic-
ipants who evaluated evidence presented 
outside the trial context. Apparently, partic-
ipants assumed that evidence that survives 
the law’s seemingly rigorous gatekeeping 
can be regarded as sound science. 

Of course, even if a judge conscientiously 
and correctly admits only acceptably sound 
science, problems can remain, for some sci-
entific issues are legitimately disputed be-
tween equally knowledgeable and sincere 
experts. How is the jury to referee such a 
dispute? Making matters even more diffi-
cult, because the great majority of cases are 
disposed of before trial, and because pretri-
al settlement tends to remove the clearest 
and easiest cases, what lands in court are 

the cases that the parties and their lawyers 
were unable to resolve, sometimes because 
of profound disputes over the facts. Thus, 
what the legal process delivers to judges and 
juries tends to be the most unclear, ambig-
uous, and challenging of the mass of cases 
initially filed. 

Research indicates that when people are 
motivated and able to do so, they engage 
in central, or “System 2,” processing: that 
is, they process information thoughtfully 
in an effort to solve the problem confront-
ing them.18 But when they are unmotivat-
ed or unable, perhaps due to lack of abil-
ity or information overload, they tend to 
engage in peripheral, or “System 1,” pro-
cessing, relying on superficial features of 
the information before them, such as the 
number of arguments or the characteris-
tics of the witnesses and attorneys.19 Thus, 
in trials in which jurors (or judges) might 
be overwhelmed by unfamiliar scientif-
ic evidence and confused or frustrated by 
testimony beyond their comprehension, 
shallow System 1 thinking may seriously 
endanger sound fact-finding. 

Recent research suggests that even when 
expert testimony is presented in a relative-
ly straightforward fashion, laypeople may 
be insensitive to the empirical support for a 
proposition (or lack thereof ), although sci-
entists see empirical tests as the touchstone 
for resolving scientific disputes. Instead, 
they may rely more on the background and 
experience of the witness presenting the 
evidence as a measure of the testimony’s 
value. Although credentials can be infor-
mative, lawyers for both parties may seek 
out and succeed in hiring expert witness-
es with similarly impressive credentials. If 
they do, the evaluation of experts’ creden-
tials will supply an even less reliable means 
of determining which opposing expert is 
the more competent. 

Quantitative, statistical, and probability 
evidence can be especially confusing and 
potentially misleading. For example, stu-
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dents in a college economics class were up-
set because their grades averaged 72 (out of 
a maximum 100 points), even though they 
were graded on a curve and the distribution 
of A’s, B’s, and C’s was a predetermined 
constant. On the next exam, the professor 
employed a raw scale maximum of 137, on 
which the average score was now 96 (ac-
tually implying poorer performance by the 
class as a whole). Again, earned grades re-
flected the students’ relative position in the 
class and the same number of A’s, B’s, and 
C’s were given as before. This time, how-
ever, the students were much happier. A 
class average of 96 felt better than 72. The 
students were influenced emotionally by 
the superficial impression made by the raw 
scores, even though they understood cog-
nitively that what mattered was their rel-
ative rank on the raw scale, whatever the 
scale happened to be.20 

Jurors try to fit the evidence they hear 
into stories, narrative accounts that make 
sense of the facts of a case and imply par-
ticular case outcomes. Like most of us, 
they struggle hard to understand statisti-
cal and probability evidence and to infer 
its implications for a case. Typically, peo-
ple underutilize such evidence in their de-
cision-making and are more influenced by 
clinical evidence than they are by more di-
agnostic actuarial evidence.21 In trials, there 
is reason to think the problem is especial-
ly acute. Expert evidence, especially of the 
statistical kind, is difficult to incorporate 
into a story of the case, thus inviting under-
valuation in comparison with other, more 
case-specific, narrative kinds of testimony.

Even when people understand the rel-
evance of probability evidence, they can 
make “misaggregation errors,” causing 
them to underutilize the evidence. A mis-
aggregation error occurs “when a per-
son’s subjective belief in the validity of a 
hypothesis [e.g., the defendant is guilty] is 
not updated to the extent that is logically 
warranted based on prior beliefs and the 

probative value of a new piece of probabi-
listic evidence.”22 Relatedly, people under-
adjust for laboratory error rates when as-
sessing the meaning of a forensic test’s re-
sults.23 

In some contexts, however, probability 
data can be overweighted. A well-known 
example is the “prosecutor’s fallacy,” which 
confuses the frequency of a trait in the pop-
ulation (for example, one person in a mil-
lion has dna that matches the crime scene 
dna) with the probability that someone 
other than the defendant left the evidence 
showing that trait (that there is only one 
chance in a million that crime scene dna 
came from someone other than the defen-
dant). Further illustrating the confusion 
that probabilistic evidence can cause, if the 
same data are presented as frequencies rath-
er than as probabilities (such as one out of 
every million people has dna that would 
match the crime scene dna), this can pro-
duce the opposite effect: undervaluing the 
probative value of the evidence given the 
other evidence in the case.24 

Civil cases present another broad range 
of challenges for factfinders.25 Jurors and 
judges alike can easily become confused by 
material presented during expert testimo-
ny in civil trials, such as the meaning of sta-
tistical significance, practical significance, 
confidence intervals, relative versus abso-
lute risk, or regression models. 

In addition to the difficulties of dealing 
with statistics, most if not all of the heuris-
tics and biases made famous by psycholo-
gists Daniel Kahneman and Amos Tversky 
can foster distortions in the rational inter-
pretation of information and lead to error. 
Even experts are susceptible to such sourc-
es of error. For example, physicians who 
regularly counsel patients on the results of 
screening tests like mammograms some-
times make erroneous inferences about 
the meaning of a positive test result, even 
when they have all the information need-
ed to reach a correct interpretation.26   
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Many of the problems of comprehend-
ing, evaluating, and using unfamiliar tech-
nical evidence to make important decisions 
are not peculiar to jurors. They are prob-
lems for most people in most situations, 
certainly including judges, and sometimes 
or often including trained specialists, who 
should have a fighting chance to get things 
right, but who are incompletely schooled 
in the evidence or fall prey to misleading 
cognitive heuristics. 

The situation is not, however, entire-
ly bleak. Even in cases with extensive sci-
entific evidence, some factual disputes do 
not demand expert analysis. Instead, their 
resolution turns on credibility or related 
judgments. These may reflect not just the 
credentials of rival experts but the consis-
tency of their claims, or the way witness-
es hold up under cross-examination, or 
judgments about facts in dispute that the 
experts mutually acknowledge to be dis-
positive. In the medical malpractice area, 
for example, various studies have assessed 
the reasonableness of jury verdicts. Some 
studies have compared jury verdicts with 
confidential assessments of the same cas-
es made by neutral physicians. These stud-
ies generally find agreement between the 
physicians and the juries.27

Even when testimonial or other evi-
dence is unfamiliar and complex, jurors 
and judges can absorb and ponder the ev-
idence deeply (central processing), even if 
mixed with other, more superficial think-
ing (peripheral processing).28 Thus, a rea-
sonable goal for improving the use of ex-
pert evidence is to find ways to facilitate 
an increased ratio of central to peripheral 
processing of trial information.29 

Trials offer fact-finding benefits as well as 
challenges. The advantages might be lev-
eraged for further improvement. We of-
fer specific suggestions below, some mod-
est, others more controversial. Some are 
based on findings derived from empiri-

cal research; others are in need of testing. 
These include:

· Presenting expert evidence to maximize 
understanding;

· Restructuring the trial to maximize un-
derstanding;

· Implementing trial procedure reforms 
that promote understanding;

· Educating judges;
· Educating juries;
· Ensuring diverse juries and robust delib-

eration; and
· Changing the factfinder to special juries 

and expert judges.

Trials are inherently educational forums. 
The whole exercise is about communicat-
ing relevant information to factfinders for 
decision-making. Trial procedures can be 
tweaked so that their capacity for educat-
ing is improved. Judges have considerable 
discretion to manage evidence before and 
during the trial, so long as they do not undu-
ly burden the fundamental right of the par-
ties to assemble and present the evidence. 

Where there is a battle of experts, jurors 
may end up skeptical of both sides, un-
dermining their use of relevant expert ev-
idence in the decisions.30 But smart and ca-
pable lawyers on one or both sides, with the 
cooperation of the judge, should be able to 
find ways to work with their experts to pro-
vide factfinders with sound and compre-
hensible information, such that the case 
rooted in sounder science helps itself while 
facilitating better decision-making. 

There are ways to present unfamiliar or 
complex information so that it can be better 
understood and used in trial decisions. At-
torneys and their expert witnesses can and 
should adopt these methods. Psychologist 
Gerd Gigerenzer and colleagues, for exam-
ple, have put much energy into finding ways 
to make statistical presentations more in-
tuitively understandable. Their suggestions 
include: use numbers, not just words to de-
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scribe quantities and risks; present num-
bers in data tables; use natural frequencies 
rather than conditional probabilities; use 
frequencies rather than single-event proba-
bility statements; and report absolute risks, 
not relative risks.31 Researchers have also 
recommended communicating numerical 
information using visual aids such as bar 
graphs, pie charts, 2x2 tables, and Venn dia-
grams. Well-crafted visual displays can help 
jurors understand probabilities and mag-
nitudes and can help them avoid framing 
effects (a form of cognitive bias resulting 
from how information or questions are pre-
sented).32 

Applying these and other educational ap-
proaches to the courtroom context has thus 
far generated mixed results. In one study, 
participants from a county jury pool had 
great difficulty inferring causality from 
the data in a 2x2 contingency table repre-
senting evidence in a toxic tort case (one in 
which the claim is that exposure to a toxic 
substance caused some person or persons 
to suffer adverse health effects). None of 
the various explications by an epidemiol-
ogist expert witness (how contingency ta-
bles work, how relative risk and odds ratios 
are calculated, how to properly interpret 
contingency table data) improved the par-
ticipants’ ability to reach correct inferences 
about causation or its absence.33 More test-
ing of suggested techniques is needed in tri-
al settings, but we are optimistic that re-
search will find ways that enable attorneys 
and their expert witnesses to make more 
comprehensible the evidence they present 
to juries. Courts might also consider shar-
ing experts’ reports with juries, whether or 
not the parties request it. 

In addition to clearer presentations, ex-
perts could help jurors by conveying more 
about areas of consensus in their fields. 
Some experts are criticized for advocating 
idiosyncratic views at odds with the major-
ity view in their field, but judges and jurors 
without specialist knowledge have little 

ability to determine how common or in-
frequent the allegedly idiosyncratic views 
are. Though being in the mainstream is no 
guarantee of correctness, survey studies 
of experts about where the consensus lies 
regarding various phenomena could help 
factfinders put a trial expert’s assertions 
in context.34 

Judges have more power to regulate trial 
structure and proceedings than they typi-
cally exercise. Before a trial begins, courts 
could work harder with the parties to help 
them resolve disputes and stipulate to the 
conclusions to some, if not all, of the highly 
technical issues that might arise in a case, 
thereby removing them from controversy 
at trial (with jurors instructed on what the 
agreed-upon conclusions were). “Hot-tub-
bing,” a procedure used in Australia and 
Canada that begins with experts meeting 
together without the parties or their law-
yers before the trial, could aid in identify-
ing areas of agreement and disagreement, 
as Nancy Gertner and Joseph Sanders dis-
cuss in their contribution to this issue.35

At trial, judges might improve their own 
as well as jurors’ comprehension by re-
quiring that opposing evidence on diffi-
cult scientific or technical issues be offered 
back-to-back, juxtaposing expert witness-
es with competing views on the same top-
ic.36 Thus, instead of hearing from a plain-
tiff’s expert witness and not hearing from 
the defense’s rebuttal expert until much lat-
er, a court could order that the direct and 
cross-examination of the defense witness 
occur immediately following the direct and 
cross of the plaintiff’s expert. This proce-
dural reform, however, is not without its 
challenges, as Gertner and Sanders discuss 
in greater depth.

On the criminal side, resources are of-
ten so imbalanced that special funding or 
other procedures are needed so that the de-
fense is able to present expert evidence and 
prevent gatekeeping judges and factfind-
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ers from reaching decisions based on in-
complete or distorted pictures of the state 
of the science. Our discussion of forensic 
sciences that lack scientific validity and the 
large role that forensic science evidence 
has played in producing wrongful convic-
tions provides more than enough caution-
ary tales to justify wariness about one-sid-
ed presentations by interested experts.37 

Optimally educating jurors will require 
changes in the way courts do things. If tri-
als are to serve the parties and the larger 
society, means must be found to overcome 
inherent limitations that exist at the out-
set of the trial process. Traditional jury tri-
als operate with the assumption that jurors 
are empty vessels who passively receive the 
evidence presented by the parties, refrain 
from forming even preliminary opinions, 
and wait until the trial has concluded to de-
liberate and decide the case. In most court-
rooms, jurors are not allowed to ask ques-
tions of the witnesses or to talk with one 
another until the end of the trial. In a tra-
ditionally conducted complex trial, juror 
confusion and mistakes in interpreting sci-
entific testimony during the case presen-
tation can neither be detected nor correct-
ed as they occur. 

The American Bar Association’s 2005 re-
port Principles for Juries and Jury Trials advo-
cates “active jury” trial practices to promote 
juror understanding.38 Allowing jurors to 
clarify evidence and issues by permitting 
them, under carefully controlled condi-
tions, to submit questions for witnesses, 
and allowing jurors to talk to one another 
during the trial so they can discuss scientif-
ic evidence while it is fresh in their minds, 
could promote better understanding and 
use of scientific evidence. 

There is now a modest body of research 
on active jury reforms, including note-tak-
ing, question-asking, and juror discus-
sions. Jurors who serve in trials in which 
they are able to ask questions and to talk 

with other jurors during breaks have pro-
vided generally positive feedback about 
these changes, and few if any negative ef-
fects have been detected.39 Jurors who have 
the opportunity to take notes also typical-
ly perform better.40 One experiment as-
sessing how well mock jurors understood 
scientific evidence found that those using 
checklists and jury notebooks performed 
better than jurors not allowed to employ 
these innovations.41 

Judges and lawyers often greet active 
jury reforms with skepticism, but most 
change their views after participating in a 
trial in which the reforms are employed. 
The scientists and engineers surveyed by 
Shari Diamond and Richard Lempert and 
reported on in this issue also appear to pre-
fer a more educational approach: 57.7 per-
cent said they would be more likely to par-
ticipate as expert witnesses if they could 
answer jurors’ questions following their 
testimony.42

Judges have a variety of educational pro-
grams in law and science from which to 
choose. These range from panels lasting 
an hour or two in continuing judicial edu-
cation programs, to day-long focused ses-
sions, to four-to-six-week summer cours-
es at universities such as Duke and Vir-
ginia. The potentially most useful of these 
efforts seek to teach judges how to be more 
thoughtful, critical consumers of special-
ized knowledge. We are not, however, 
aware of any systematic empirical attempts 
to see whether these efforts have enabled 
judges to better understand the science and 
technology issues that arise when they pre-
side over trials. 

Other programs focus on substantive 
science. For example, the Federal Judicial 
Center’s (fjc) Education Division collabo-
rates with universities to offer short cours-
es on such topics as neuroscience and law, 
law and the biosciences, and the econom-
ics of antitrust law.43 Former Education Di-
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vision Director Bruce Clark told us that ju-
dicial education programs at the fjc and 
elsewhere are increasingly using more ac-
tive, engaged methods of teaching, which 
seems promising. 

The Reference Manual on Scientific Evidence, 
now in its third edition, also attempts to ed-
ucate judges on science. It provides well- 
informed guides to specific scientific fields, 
written by experts in those fields.44 The goal 
is to aid judges in managing cases with sci-
entific and technical evidence. Chapters re-
view and explain the science that common-
ly arises in legal cases, including such mat-
ters as dna analysis, engineering, mental 
health evidence, survey methodology, ep-
idemiology, and statistics.

Researchers have also suggested tuto-
rials on technical and scientific topics for 
judges. Litigators Jeffrey Snow and Andrea 
Reed have outlined an approach to using 
tutorials to educate judges in patent cases: 
“The technical tutorial has few common 
ground rules. In its most general form, the 
technical tutorial is a non-evidentiary pre-
sentation for the educational benefit of the 
district court judge.”45 They distinguish 
between an adversarial approach to con-
struction of the tutorial, in which each par-
ty has its own experts explain the underly-
ing science, and the possibility of having 
both parties agree on a neutral court-ap-
pointed expert to provide technical back-
ground as a witness. Alternatively, the par-
ties might collaborate on a report or video 
that the judge can review on his or her own. 
Although tutorials seem useful and judges 
request them, we know of no research on 
the effectiveness of technical tutorials in 
patent cases. 

Jurors, too, might receive pretrial educa-
tion and training through tutorials tailored 
to the science they are likely to encounter. 
However, although the idea has been float-
ed and used on at least a few occasions, we 
know of no jurisdiction where it has been 

implemented as a routine practice when 
scientific evidence is involved.46 

Research suggests that brief yet effective 
education in specific intellectual skills is 
possible. Social psychologist Richard Nis-
bett and colleagues have developed and 
tested a training intervention that attempts 
to teach laypeople the statistical concept 
of the “law of large numbers.” The inter-
vention consists of two parts: “rule train-
ing” involves reading a description of the 
law of large numbers, and “example train-
ing” involves a worksheet containing three 
sample problems that highlight the various 
principles of the law of large numbers, fol-
lowed by a written explanation and analy-
sis of the problems. The greatest improve-
ment in statistical reasoning was achieved 
by those participants who received both 
rule- and example-based training.47

Using the rule-plus-example approach, 
Schweitzer and Saks tried to improve upon 
past (unsuccessful) efforts to train jurors to 
understand scientific causation.48 The brief, 
non–case-specific intervention aimed to 
teach jurors to understand and identify the 
three requisites of causal inference: tempo-
ral precedence, covariation, and nonspuri-
ousness. Jurors’ grasp of the concepts was 
tested by presenting a videotaped mock tox-
ic tort trial. The critical evidence was a study, 
presented by an expert witness, that tested 
the causal relationship between the defen-
dant’s product and lung disease through 
either a properly designed experiment or 
one in which one or another of the key el-
ements of causal inference was absent. Un-
trained jurors were unable to distinguish the 
well-designed experiment from any of the 
defectively designed experiments. Trained 
jurors were better able to assess the quality 
of the research, and their verdicts reflected 
their sounder understanding. 

Jonathan Koehler would go further and 
provide jurors with a “comprehensive pre-
trial training program” that would teach 
logical inference, how to distinguish be-
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tween weak and strong evidence, how to 
combine pieces of evidence, and how to 
apply law to facts; test the jurors’ perfor-
mance; and exclude from service those 
who are not up to par.49 Excluding jurors 
on these grounds might well undermine 
the jury’s ability to represent the commu-
nity, however.

Perhaps the most ambitious study to date 
of jury tutorials is an Australian project that 
gave only some mock jurors hearing a dna 
case a dna tutorial as part of the expert evi-
dence in a case.50 The tutorial, developed in 
consultation with scientific and forensic ex-
perts, devoted twelve minutes to the science 
of dna profiling and five minutes to un-
derstanding random match probabilities, 
a key concept in assessing the meaning of a 
dna match. Some participants heard an ex-
pert orally deliver the tutorial, while others 
heard an expert give the same talk accom-
panied by multimedia displays. Still others 
served in a control condition, receiving no 
expert evidence. Mock jurors then decided 
a case in which the dna evidence was cru-
cial. Most participants began knowing little 
about dna. Those who started knowing the 
least about dna knowledge tended to ex-
press undue belief in dna evidence; those 
knowing more about dna were more skep-
tical at the start of the trial. The expert ev-
idence that included the dna tutorial sig-
nificantly improved jurors’ understanding. 
Compared with those in the control condi-
tion, who received no tutorial, those hear-
ing any version of the tutorial showed great-
er comprehension of dna identification.

In this study, the multimedia presenta-
tion of evidence did not significantly im-
prove comprehension beyond the gains 
produced by the oral presentation alone, 
though it did more to close the gap between 
less knowledgeable jurors and those with 
greater knowledge. Whether the same 
would be true of such dramatically new 
media forms as virtual reality and aug-
mented reality cannot be known, but these 

applications might turn out to be unusual-
ly effective and efficient teaching tools.51 

The fjc has developed tutorials for use 
in patent jury trials.52 Roderick McKelvie, 
then a district court judge in Delaware, en-
couraged the fjc to prepare a tutorial video 
to educate juries in patent trials. He joined 
a group of patent lawyers and judges who 
contributed to the text for the video, which 
was then reviewed by the fjc and other ex-
perts. The first video, seventeen minutes 
long, was released in 2002 and updated in 
2013. The videos did not seek to educate ju-
rors on the scientific matters at issue in a 
case, but rather offered background infor-
mation about what a patent is, the place of 
patents in society, and the work of the U.S. 
Patent and Trademark Office (pto). The 
fjc aimed “to present a balanced view of 
the patent process” but cautioned judges to 
“review it carefully and consult with coun-
sel before deciding whether to use it in a 
particular case.”53 

Some patent lawyers criticized the 2002 
video as unbalanced.54 The script did not 
concern them, but the images did. The visu-
al portrayal of “conscientious, hard-work-
ing examiners” seemed to favor patentees, 
although other images of the “piles” of pat-
ent applications and “endless rows” of files 
seemed to suggest overworked and over-
whelmed patent examiners, favoring de-
fendants. One jury-consulting firm pre-
sented the 2002 video in mock jury exercis-
es in five venues across the United States.55 
Mock jurors’ responses before and after 
seeing the tutorial were compared, show-
ing dramatic improvements in report-
ed understanding of patents. For exam-
ple, before watching the video, a majority 
(57 percent) said they did not understand 
what a patent claim was, but that num-
ber dropped to 4 percent after the video. 
Just 24 percent initially knew that a patent 
granted by the pto could be invalidated by 
a judge or a jury; afterward, that number 
jumped to 63 percent. The consultant con-
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cluded that the video was effective in edu-
cating juries about both pro-plaintiff and 
pro-defense perspectives. A repeat of the 
study using the 2013 fjc patent video pro-
duced similar results.56 Research that ex-
amines whether patent tutorials improve 
juror understanding of expert evidence in 
patent trials would be of substantial value. 

The fact that juries engage in group deci-
sion-making allows juries to bring more in-
tellectual resources to their task than any 
one person, including a judge, can deliver. 
Indeed, juries have the potential, depend-
ing upon the methods used to recruit them, 
to possess knowledge, experience, and an-
alytic capacity that exceeds that of most 
judges. The sheer fact that juries are groups 
provides advantages. Where all citizens are 
required to serve, with very limited excus-
es granted, juries will be composed of peo-
ple from all kinds of educational and oc-
cupational backgrounds. This means they 
will not infrequently include people with 
scientific, technical, and quantitative ca-
pabilities that few judges possess.57 

The more jurors on the jury, the greater 
the chances of having some who are able to 
understand difficult subject matter. If the 
trend toward smaller juries of six or eight 
cannot be reversed entirely, complex cas-
es at least ought to be tried to twelve jurors 
because deliberations are likely to be rich-
er with greater educational potential. An 
individual juror who has a better grasp of 
the scientific evidence presented at a trial 
can explain the meaning and significance 
of the evidence to the other jurors, increas-
ing their ability to properly weigh the sci-
entific information.58 

In a mock jury experiment in which mi-
tochondrial dna (mtdna) was the focus of 
expert testimony, researchers examined the 
impact of deliberation on jurors with low-
er and higher levels of comprehension.59 
Jurors’ prior knowledge, as evidenced by 
science and mathematics courses they had 

taken, increased their ability to benefit 
from deliberation. However, mock jurors 
with lower initial levels of comprehension 
gained the most from deliberations. 

Judges (or special masters appointed by 
judges to initially hear cases and report 
back on their findings) are sometimes 
suggested as an alternative to the jury in 
complex cases. Several decades ago, there 
were cases in which lawyers asked courts to 
recognize a “complexity exception” to the 
right to a jury trial, arguing that where it 
was thought that juries could not adequate-
ly understand the evidence, the case must 
be tried to a judge. Appellate courts divid-
ed on whether such an exception should ex-
ist.60 Regardless of whether a party might 
be denied a jury, it is worth noting that gen-
eralist judges may be no more able to mas-
ter the intricacies of complex, expert scien-
tific testimony than a representative jury. 
Reviewing a set of complex cases, Lempert 
concluded that when judges were compe-
tent and well organized, the juries they su-
pervised were effective as well.61 If judg-
es are to be used as an alternative to juries, 
they might do better if drawn from panels 
specially chosen for having relevant knowl-
edge or if they sat as three-judge courts. 

Complex cases might also be tried by 
special juries, drawn from pools of people 
with more formal education or particular-
ly relevant experience or training. Special 
or “blue ribbon” juries have a long history 
in England and the United States. The ear-
liest documented special jury convened in 
England in 1351: a jury of cooks and fish-
mongers for a defendant charged with sell-
ing bad food.62 Other special juries in early 
England included juries of matrons tasked 
with determining whether a woman defen-
dant was with child, and a jury of business-
people in a business contract case. In the 
United States, there was a time when al-
most half the states had special jury stat-
utes for use in cases of high importance 
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or great difficulty, although that number 
has dwindled. Special juries in the United 
States are rare today, owing partly to stat-
utory requirements of cross-sectional rep-
resentation on jury panels, but also to in-
creased appreciation of the fact-finding 
benefits and symbolic significance of rep-
resentative juries.63 Even without using a 
special jury, judges and lawyers could em-
ploy voir dire questions to explore scientific 
competence in an effort to increase the pro-
portion of highly numerate or better-edu-
cated jurors.

Numerous studies have found that people 
with higher educational attainment gen-
erally and greater familiarity with math-
ematics and science in particular are bet-
ter able to understand scientific and oth-
er technical information and to apply that 
understanding to solving problems.64 Peo-
ple high in numeracy have been found bet-
ter able than their low-numeracy peers to 
comprehend and apply numerical princi-
ples, and they are somewhat less suscep-
tible to being influenced by framing and 
other irrelevant factors.65 Research on the 
dynamics of juries with one or a few such 
members is limited. But, clearly, the juries 
they are on have the potential to benefit 
from their more knowledgeable members. 
Some studies have found that jurors with 
relevant knowledge are recognized by their 
peers and placed in leadership positions.66 
To what extent their oversized influence is 
beneficial or not remains to be discovered. 

We raise three caveats about these spe-
cial juries. First, it is clear that numera-
cy and advanced education are not pan-
aceas.67 Judges and highly numerate indi-
viduals make processing mistakes and are 
influenced by common heuristics and bias-
es.68 Second, recent research finds that in 
controversial areas of science, people with 
substantial backgrounds and advanced ed-
ucation in a field may be more biased in 
their evaluations than those who are less 
knowledgeable.69 Relatedly, these highly 

knowledgeable jurors tend to be dispro-
portionately influential in the jury delib-
eration, as others defer to their superior 
knowledge. Third, selecting jurors using 
one attractive characteristic may have un-
expected negative consequences, since in-
dividual characteristics do not exist in iso-
lation. More men than women major in 
science, for example. Educational attain-
ment is linked to race, income, and polit-
ical affiliation. Blue ribbon juries are like-
ly to fail to adequately reflect the attitudes 
and experiences of the community, partic-
ularly in deciding on matters like damag-
es. Moreover, scientific matters may not 
be the only matters in dispute; correctly 
resolving a purely scientific question may 
be only one part of the decision. As we dis-
cussed above, diverse juries composed of 
people from different parts of the commu-
nity have their own fact-finding advantag-
es, which could be lost if we selected jurors 
mainly for their educational attainment. 

Generalist judges and lay juries face con-
siderable challenges in trials with scien-
tific evidence. Yet the adversary trial pro-
vides us with opportunities to modify pro-
cedures or educate or select factfinders to 
maximize the ability of judges and juries 
to understand expert scientific evidence 
and to use it effectively to resolve a case. 
We have suggested a number of reforms, 
but more study of possible changes is need-
ed. We must collect data and run experi-
ments; that is, we should take a scientific 
approach to deciding on those reforms that 
will best enable judges and juries to cope 
with modern scientific evidence. 
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