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CHAPTER 1

Introduction and Overview

Our country’s faith in science and its commitment to judicial resolution of
disputes ensure that the judici  ary will continue to be called upon to decide
questions on the frontiers of science; these questions will arise in cases that

raise profound social, economic, and public policy con cerns. The time has

come to give the judici ary the s upport it needs to perform this difficult task. !

Trial judges at both state and federal levels g

LAYZ

being called upon more frequently to ma
decisions involving proffered scientific evidencq.

All kinds of evidence from the physical, chemic

or to the environment, as well as in cases as vafi

as murder trials and custody disputep.

Psychological syndrome and ‘profile’ evidence |is
also proliferating rapidly, quite often in difficult
cases involving allegations of child sexual abuge,

spouse battering, and sexual assault. Indeed,|the

contemporary climate in the courtroom is orje

where science is proffered more frequently in maye

The scientific and technological
communities of rel
court include:

evance to the

mathematical sciences
(mathematics and statistics);
computer science;
physical sciences
chemistry and physics);
life sciences (e.g., biology,
medicine, agriculture);
environmental sciences (e.g.,
atmospheric sciences, earth
science, oceanography);
social and behavioral sciences
(e.g., psychology, economics,
geography, political science,
sociology, anthropology);
forensic sciences (e.g., bite
mark analysis)

engineering (civil, chemical,
electrical, industrial,
mechanical).

(e.g.,

varied cases, requiring judges to become moTe

discerning 'gatekeepers' as they dispense justice.

Within the increasingly science-rich culture of the court, trial judges are being called upon to

examine the methods, techniques, and underlying logic of science before making admissibility




rulings. In order to carry out their duties effectively, judges must be able to discern ‘good’
science from ‘bad’ science, which in turn means that judges must come to some understanding
of the philosophy and sociology of science, and the proper ways of doing science. Judges
must be able to assess the validity of purportedly scientific evidence proffered by attorneys
and experts, whether the judge is handling a bench trial, deciding a nmotiomne to
suppress certain evidence, presiding over a pre-trial hearing concerning the evidence, or
making a ruling on admissibility with the jury present. Whether oruuaggs possess the
necessary level of scientific literacy required by such adrtiiys#bandards (and specifically

the guidelines therein) is a matter of some controversy. Indeed, current practice and training

of the judiciary may not sufficiently prepare them to perform the role of scientific evaduator.

The courts’ ability to handle complex science-rich cases has recently been
called into question, with widesp  read allegat ions that the judicial system is
increas ingly unable to manage and adjudicate science and technology
issues. Critics have objected that judges cannot make appropriate decis ions
because they lack tec hnical training, that jurors do not comprehend the
complexity of the evidence they are s  upposed to analyze, and that the expert
witnesses on whom the system relies are mercenaries whose biased
testimony frequently produces erroneous and inconsistent determinations.

If these claims go unanswered, or are not dealt with, confidence in the
Judiciary will be und ermined as the public becomes convinced that the courts

as now constituted are incapable of correctly resolv  ing some of the most
pressing legal issues of our day. *

The Deskbookhat comprises one component of this curriculum is not intended to instruct
judges about whether or not specific types of scientific evidence should be admissible.
Rather, thieskbooladdresses critical issues with respect to the philosophy of science and
the scientific method. It is hoped that this curriculum will aid in identifying issues and
clarifying questions relevant to admissibility rulings, such as the relevance, reliability, and
methodology of scientific evidence. Specific types of evidence are highlighted for illustrative
purposes only.The focus of this curriculum is the philosophy and methods of science, not

the philosophy and methods of law.



A number of very useful and comprehensive guides to scientific evidence for the judiciary
already exist. However, this curriculum makes a unique contribution. It is unique because
the content areas and issues highlighted were selected for inclusion in the curriculum on the
basis of responses provided by #@Gfate trial court judges around the country who
participated in an extensive survey about scientific evidence. Information obtained from the
survey about gaps in judges' knowledge and understanding of science and scientific method,
as well as their experiences in dealing with various kinds of proffered scientific evidence, was
used to shape the curriculum. This wealth of information about knowledge and practice was
supplemented with an examination and analysis of case law to provide additional context. In
essence, the curriculum presented in the following pages was developed, in large part, by

judges, for judges.

Education of the judici ary becomes increas ingly important as the system
receives more and more cases that re quire judges to h ave some fam iliarity
with scientific methodology and the factors scientists consider when they
evaluate scientific work. Some comprehension of statistical and sampling
concepts is crucial, given their importance in such disparate types of
litigation as antitrust, discrimination, trad  emarks, and toxic torts. Education
is therefore needed ... to provide basic info rmation.°

Goals of the Curriculum

The goals of this curriculum are (1) to improve generally the knowledge base upon which
judges draw to make their admissibility decisions and (2) to assist judges in articulating their
decision-making process with respect to the admissibility of scientific evidence. Specifically,
the goals of the curriculum are:

¢ To educate judges about the general principles of science and scientific
methodology;

To help judges become better informed decision-makers with respect to the
admissibility of scientific evidence; and

To provide judges with a general knowledge base so that they can be critical
consumers of science and scientific evidence.




In order to better achieve these goals, a national survey of state trial court judges was
conducted. The survey gathered information about judges’ understanding and knowledge of
scientific methods and principles, opinions about the judicial role with respect to the
admissibility of scientific evidence, attitudes toward Beubertguidelines, and attitudes
toward scientific evidence more generally. This information provided a national snapshot of
the state judiciary’s experiences with, and understanding of, science and scientific evidence.
It also served to highlight those areas in which judges are in need of the most guidance. This
curriculum was designed specifically to address those areas — it is specifically tailored to

meet the needs of the judiciary.

W  Organizational Overview

The structure and organization of this curriculum reflect the comments and recommendations
offered by judges who participated in the national survey (at the end of the telephone survey
judges were invited to make suggestions about the scope, nature, and organization of the
curriculum), as well as comments provided by those judges who participated in focus groups

and served as reviewers.

The vast majority of judges indicated that they wanted the curriculum to provide an overview
of science, not an overview of law. Further, rather than an in-depth treatment of specific
types of scientific evidence, judges indicated that they wanted an overview of the general
methods and principles of science that can be applied across a variety of scientific disciplines.
Thus, the focus of this curriculumssience— its philosophy and methods. Two specific

types of scientific evidence, psychological and psychiatric evidence and DNA evidence, are
included in this curriculum for illustrative purposes only. These specific types of evidence
were chosen because, based upon the results of the national survey, judges find both types
of evidence to be particularly problematic, and problematic for different reasons. Moreover,
the selection of two such different forms of evidence serves to illustrate commonalities and

differences between scientific disciplines.



This judicial curriculum is comprised of three parts: (1) Breskbook (2) anlnstructor’s

Manual to facilitate classrooneaching; and (3) Website The three components of this
curriculum can be used either individually or in concert with each other. Each chapter in the
Deskbookocuses on issues specific to the philosophy and conduct of science — e.g., the
scientific method, including both quantitative and qualitative approaches, peer review and
publication, and statistics. Each chapter presents an overview of the issues involved, raises
issues to be addressed, and poses critical questions that can be adapted by the judiciary as
decision-making aids. These critical questions are not presented as an exhaustive list that
judges should pose when making admilisitiecisions about scientific evidence (or any

other decisions about the use of scientific evidence in the court). Rather, the questions are
presented as indicators of the issues that scientific experts, and other purveyors of science,
should address and comment on when proffering science for use in the court. These questions
represent what judges should be listening for when scientific evidence is presented and what

they should be asking about when the information is not forthcoming.

Each chapter also presents some questions for further reflection. The purpose of these
guestions is to encourage the reader to actively engage the material, to consider alternative
points of view, and to actively reflect on his or her own decision-making process. At the end

of each chapter a glossary of terms and a short list of suggested readings is provided, as well

as a page for “judge’s notes.”

Thelnstructor's Manual included as the final component of theskbookcontains chapter
outlines, key concepts, suggested group exercises, and discussion questibrsruther’s
Manual has been written so that it can be used by instructors to facilitate classroom
presentations of this curriculum or by individual judges usin@#wkboolas an independent,

self-directed learning tool.



A national survey of state trial court judges

A representative sample of state trial court judges was surveyed (N=400) to ascertain their
general scientific literacy, understanding of admissibility criteria, and experience in dealing with
various kinds of scientific evidence. Baseline data from this survey were crucial in the
development of this curriculum (e.g., data guided selection of content areas and indicated
appropriate areas for focused attention). The representative nature of the sample allowed for
the development of a properly targeted and broadly applicable curriculum.

Research Objectives

Objective 1.  To assess trial judges' knowledge and understanding of scientific principles and
practice and how those principles and practices relate to major decisions about
the admissibility of scientific evidence.

Objective 2:  To examine case law, looking for patterns and trends, while highlighting
problematic areas and applications for close attention, in order to better educate
judges about especially difficult issues.

Objective 3:  To develop a curriculum tailored to the needs of state trial court judges, using
results from objectives 1 and 2.

The Survey Sample

To be included in the sample, a judge had to be either (1) sitting on the bench of the state trial
court of general jurisdiction, or (2) sitting on the bench of a court of special jurisdiction, the
docket of which included cases likely to contain the types of evidence relevant to the study. The
list of judges’ names and information regarding the jurisdiction of their courts was obtained from
the 1997-1998 edition of The American Bench. Judges in the sampling frame (i.e., The
American Bench) were stratified first by federal circuit and then by state. These judges were
then randomly, but proportionately, sampled. That s, judges were drawn to obtain a sample that
was representative of both the geographical distribution of judges and the number of judges
using our admission criteria in each state.

Securing Participation

Judges were initially sent a letter of introduction. The letter outlined the nature, purpose, and
goal of the research, as well as the importance of the information to be obtained. Within a few
weeks of mailing the letter of introduction, judges received follow-up telephone calls from a
survey staff member. Following a script designed to encourage participation, the staff member
discussed the research further with the judge. Judges were assured that their names would not
be reported in connection with their responses. If the judge agreed to participate in the research,
the staff member scheduled a date and time for the interview. The overall response rate for the
survey was 67%.

Note that 67% is a very high response rate given the nature of the individuals to be surveyed
(i.e., high status, remote professionals) and the amount of time necessary to a complete the
survey (i.e., telephone interviews averaged 60 minutes and included a mailed follow-up). This
high response rate provides support for the claim that science and technology issues are
becoming increasingly relevant to judges and that judges are becoming increasingly concerned
with how best to manage and evaluate scientific evidence.




Endnotes:

1. william T. Golden, Co-Chair, and Joshua Lederberg, Co-Chair. (1993). ForeSeiedce and
Technology in Judicial Decision Making: Creating Opportunities and Meeting ChalleGgesegie
Commission on Science, Technology and Government.

2. Supra note 1, Carneige Commission; Jasanoff, S. (1993). "What Judges Should Know About the
Sociology of Science.Judicature Vol. 77(2), pg. 77-82; Miller, P.S., Rein, B.W., and Bailey, E.O.
(1994). ‘Daubertand the Need for Scientific Literacyllidicature Vol. 77(5), pg. 254; Richardson, J.T.,
Ginsburg, G.P., Gatowski, S.I. and Dobbin, S(A995). "The Problems of Applyingaubertto
Psychological Syndrome Evidenceluidicature Vol. 79(1), July-August, pg. 17-24.

3. Supra note 1, Carnegie Commission, pg. 8.

4. See for example: Black, B., Klein, M.S., and Brunette, S.A. (18H9pard’s Expert and Scientific
Evidence Quarterly - Evidence Seri€gderal Judicial Cent¢t994) Reference Manual on Scientific
Evidence Faigman, D.L., Kaye, D.H., Saks, M.J., and Sanders, J. (1983ern Scientific Evidence:
The Law and Science of Expert Testim&fol. | & Vol. Il. West; Clark, Boardman, Callaghan, and
Parry, J.W. (1998)National Benchbook on Psychiatric and Psychological Evidence and TestiARRAy
Commission on Mental and Physical Disability Law and the State Justice Institute.

5. 400 judges served as interview subjects for the national survey of state trial court judges. Another 140
judges served as an educational comparison group, focus group participants, and reviewers. The
responses of the 400 judges in the national survey are summarized in this curriculum.

6. Supranote 1, Carnegie Commission, pg. 44.
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CHAPTER 2

of A Judge's Deskbook on the Basic Philosopies and Methods of Science,
by Shirley A. Dobbin, Ph.D, and Sophial. Gatowski, Ph.D

The Judicial Role in Evidentiary Decision-Making

Until recently, the criteriafor admissibility of scientific evidencein the
U.S. federal system was guided largely by the Frye(l) decision, which
emphasized the acceptance of the proffered theory or explanation by
the relevant scientific community. Frye had given rise to the 'general
acceptance' rule for admission of scientific evidence, which meant that
expert evidence should not be admissible unless the methods and
principles on which it was based had achieved widespread acceptance
in the relevant discipling(s). Frye's much criticized ‘general acceptance
rule was overturned by the U.S. Supreme Court in June of 1993 in
Daubert v. Merrell Dow Pharmaceuticals, Inc.(2) which outlined
severa relatively sophisticated guidelines for determining
admissibility of scientific evidence.

Under Daubert, scientific evidence must be reviewed in terms of the
following general guidelines: (1) whether the theory or technique can
be, and has been, tested (i.e., adetermination of its 'falsifiability’); (2)
whether the evidence has been subjected to peer review and
publication; (3) the 'known or potential error rate' associated with
applications of atheory; and (4) the general acceptance of the theory or
technique in question. It should be noted, however, that the approach
to the admissibility of scientific evidence outlined in Daubert is
intended to be a"flexible" one, and other cases listing criteriaare
mentioned favorably, especially U.S. v. Downing (1985).(3) The
application and utility of the Daubert guidelines, and the gatekeeping
role of the judge, were recently upheld in the U.S. Supreme Court
decision in Kumho Tire Co. v. Carmichael (1999).(4)

The Federal Rules of Evidence (FRE) themselves place limits on
admissibility of purportedly scientific evidence. Under the Rules the
trial judge must ensure, for instance, that any and all scientific
testimony or evidence admitted is relevant and reliable, but not overly
prejudicial.

FRE 401 and 402: All relevant
evidenceis admissible, except as
otherwise provided ... Evidence which
isnot relevant is not admissible.
Relevant evidence is defined as that
which has any tendency to make the
existence of any fact that is of
conseguence to the determination of
the action more probable or less
probable than it would be without the
evidence.

FRE 403: Although relevant, evidence
may be excluded if its probative value
is substantially outweighed by the
danger of unfair prejudice, confusion
of the issues, or misleading the jury, or
by considerations of undue delay,
waste of time, or needless presentation
of cumulative evidence.

FRE 702: If scientific, technical, or
other specialized knowledge will assist
the trier of fact to understand the
evidence or to determine afact in
issue, awitness qualified as an expert
by knowledge, skill, experience,
training, or education, may testify
thereto in the form of an opinion or
otherwise.
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Judge's Deskbook -- Chapter 2

While the primary shift in the U.S. standard of admissibility of
scientific evidence has occurred at the federal court level (i.e., from
Frye's 'genera acceptance' to Daubert's more sophisticated guidelines),
changes are also occurring at the level of individual states, which have
their own autonomous court systems.

Although state courts are not required to adopt the FRE, and are
therefore not required to consider the Daubert guidelines, states may
choose to adopt the FRE and Daubert guidelines, to follow a'general
acceptance' or Fryerule, or to develop and implement some other
admissibility rules. Whatever the specific admissibility rule, all trial
court judgesin the civil, criminal, juvenile and family court systems,
and at both federal and state levels are being put in the position of
deciding the relevancy, utility, and probative value of proffered
scientific evidence -- whether using a Frye standard, a Daubert
standard, or some other standard.

Before going any further,
stop and reflect ...

How would you describe your
decision-making role with respect to
the admissibility of scientific
evidence?

Has your role changed in recent years?

Do you think the judicia gatekeeping
role, as articuiated in Daubert and
Kumho, is an appropriate one? Why or
why not?

Table 1: Management Strategiesfor Handling Expert Scientific Evidence
used exclusively in cases with used in cases with would not use at
difficult expert evidence varioustypes of expert all
evidence
Define scope of expert testimony at a 9% 39% 41%
Rule 16 Conference (or state
equivalent)
Require or encourage early exchange 9% 69% 9%
of reports of prospectivetrial experts
Require or encourage experts who 5% 24% 65%
will testify to specify to their areas of
agreement and disagreement
Hold a pre-trial hearing on the 12% 55% 24%
admissibility of expert testimony
Ask the parties to provide special 11% 19% 65%
education or instruction to the court
Engage in your own research in 9% 31% 52%
specific area of expert testimony
Ask clarifying guestions from the 6% 64% 19%
bench
Designate critical scientific or 1% 5% 88%
technical issuesfor a separate trial
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Allow jurorsto guestion experts 1% 9% 83%
directly or through the court

Have experts for both sides testify 2% 7% 86%
sequentially on an issue before
moving on to direct testimony on the
next issue

Limit the number of experts who 3% 39% 50%
testify on a particular issue

Limit the amount of time devoted to 3% 19% 2%
expert testimony on a particular issue

Permit expert testimony on videotape 3% 61% 25%
Appoint an independent expert of the 5% 31% 58%
court

* Percentages do not necessarily add up to 100% because judges could endorse multiple strategies; "don't know" are not included in
Table

Table 2: Problemswith Expert Testimony

1 2 3 4 5 M ean
"very infreq" "very freq"

Delay intrial schedule caused by unavailability of experts 16% 27% 27% 20% 6% 2.96
Indigent party unable to retain expert to testify 29% 22% 18% 19% 8% 2.8
Failure of party(ies) to provide discoverable information concerning retained 25% 29% 26% 13% 3% 2.69
experts
Excessive expense of party-hired experts 18% 15% 26% 26% 11% 3.2
Attorney(s) unable to adequately cross-examine expert(s) 21% 23% 33% 14% 6% 2.83
Experts abandon objectivity and become advocates for side that hired them 11% 15% 25% 30% 15% 3.48
Extensive disagreement among parties 6% 14% 32% 29% 15% 3.58
Expert testimony appears to be of questionable validity 20% 29% 34% 9% 5% 2.76
Expert testimony not comprehensible to trier of fact 26% 27% 28% 12% 5% 2.64
Expert poorly prepared to testify 32% 41% 18% 4% 2% 2.27
Disparity in level of competence of opposing experts 18% 33% 33% 13% 1% 2.65

g How do judges around the country view their decision-making role with
respect to scientific evidence?

file://IC|/Andre/Website material/Benchbook/pages in wpd/chap02.htm (3 of 6) [9/2/2003 12:26:58 PM]



Judge's Deskbook -- Chapter 2

All of the judges interviewed (N=400) were asked how active arole
they tend to take in determining the scientific merits of the proffered
evidence. An overwhelming 91% of the judges believed that the role of
gatekeeper was an appropriate one for ajudge, irrespective of the
admissibility standard followed in their state.

However, only 22% of all the judges described themselves as taking a
“very active" role when deciding the admissibility of proffered
scientific evidence. Most of the judges described themselves as taking
either a"somewhat active' role (41%) or a"minimally active role"
(30%). A few judges (8%) were unsure how to characterize their role
in thisway.

When comparing the responses of judges in states that follow the FRE
or Daubert with those of judges in states that follow the Frye standard,
there appears to be little difference in how they describe their role (68
judges were from states following some hybrid of Frye or some other
standard).

Looking just at the responses of judges from FRE/Daubert states
(n=205). Those judges who indicated that their state followed the FRE
or Daubert guidelines were asked if they thought the role of the judge
with respect to admissibility decision-making had changed as a
consequence of Daubert: 52% believed their role had changed; 38%
believed their role had not changed; and10% were unsure.

o 44% of the 54 judges who described themselves as taking a
"minimally active role, believed that passage of the Daubert
decision had changed their role, making it a more active one;

« 61% of the 78 judges who described themselves as taking a
"somewhat active role in admissibility decision-making,
believed that the passage of Daubert had increased their
involvement in the admissibility decision-making process; and

o 59% of the 39 judges who described themselves as "very
active," also believed that their role had become more active
since the passage of Daubert.

Thus, for the mgjority of judges in FRE/Daubert states, the judicial
role was seen to have become more active as a consequence of the
passage of Daubert. Reasons given by the judges in states adopting
Daubert for why they believed their judicial role had changed
included:

" Daubert made it clear that the judge wasto be more

T

o, LA cEH H
min, adtive somewhat active  veny active

77 FREDaubet $H Frye

Daubart statas
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of an active gatekeeper than before"

"[Under Daubert] the judge becomes more of a
determiner of thereliability of the evidence."

"Theroleof thejudgeisgreater because of the added
proceduresthat may occur under Daubert, such as
pre-trial admissibility hearings.”

Judges who reported that Daubert had not changed the role of the
judge, believed that under Daubert judges were still doing what they
had always been doing. As one judge commented:

" Daubert put the judge back in the courtroom. Thingis, I've been
thereall along."

Endnotes:

1. Fryev. United Sates, 293 F. 1013, 1014 (D.C. Cir. 1923).

2. Daubert v. Merrell Dow Pharmaceuticals, Inc. 113 S. Ct. 2786 (1993).
3. U.S v. Downing 753 F. 2d 1224 (3rd. Cir. 1985).

4. Kumho Tire Co. v. Carmichael (97-1709) 131 F. 3d, 1433. http://supct.law.cornell.edu/supct/html/97-1709.ZS.html

5. Data presented in these tables were collected in areplication and extension of a study conducted by the Federal Judicial Center
with respect to the management of scientific evidence among federal judges.
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CHAPTER 3

An Introduction to the Philosophy of Science

Learning Objectives for Chapter 3

Upon completion of this chapter, the reader should be able to:

¢ Understand science as a particular way of thinking;
¢ Describe some of the basic differences between legal and scientific disciplines;
¢ Discuss the general tenets of fundamental perspectives in the philosophy and

sociology of science;

¢ Understand why it is important that judges are informed about different
philosophies of science; and

¢ Articulate a personal philosophy of science and how this personal philosophy
might influence decision-making.

The goal of this chapter is not to provide an in-depth examination of the various philosophies
of science, nor is it to create philosophers of science out of judges. Rather, the goal of this
chapter is to present an overview of the general tenets of the philosophy and sociology of
science. Moreover, judges are asked to reflect on how different philosophies of science,
including their own, influence the presentation, examination, and admission of scientific

evidence in court.

Daubert has been widely interpreted as an injunction that judges should “think

like scientists” when assessing the va  lidity of scientific evidence. Onitsf ace,
this requirement seems both sens  ible and unprobl ematic. What ¢ ould be more
reasonable than to re quire that scientific evidence should conform to scientists’

own tests of validity? In p  ractice, however, Daubert has given rise to three sets
of difficulties that make the decis ion far from simple to impl ement: first, there is
no single model of “good science” that can be mechanically a pplied to all offers
of scientific evidence; second, the standards used by scientists may be
impractical or imposs ible to achi eve in legal procee dings; third, the law’s
commitment to doing justice  may conflict with f ull acceptance of scientists’
standards. *
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Before going any further, stop and reflect ...
¢ How do you define science?

¢ Do you think scientific knowledge can be distinguished
from other forms of knowledge?

¢ If so, how do you distinguish science from other forms of
knowledge?

¢ If not, why do you think such a distinction cannot be made?

¢ Do you think that the standards used by scientists can be
translated appropriately into judicial reviews of scientific
evidence?

¢ Do you think the law’s commitment to justice conflicts with

full acceptance of scientists’ standards and practices?

Is it scientific or specialized knowledge and to what extent, if any, does that influence
admissibility decision- making?

The Daubert decision did not set clear guidelines as to whether the four criteria articulated
(falsifiability, error rate, peer review and publication, and general acceptance) should apply only
to “scientific” knowledge or to “scientific, specialized, or technical knowledge.” Nor did Daubert
provide any guidance in how distinctions among different types of knowledge should be made.

Whether or not the Daubert guidelines apply to all forms of specialized knowledge, or just
“scientific” knowledge, was recently answered by the United States Supreme Court in Kumho
Tire Co. v. Carmichael (1999). The United States Supreme Court, in reversing the Eleventh
Circuit, held that the factors for a court to use in determining the reliability of a scientific theory
or technique as set out in Daubert v. Merrell Dow Pharmaceuticals, Inc., (1993), may apply to
testimony of engineers and other experts who are not scientists. The Court noted that Daubert
set forth a trial judge's "gatekeeping" obligation under FRE 702 to ensure that expert testimony
is relevant and based on reliable scientific theories and that Rule 702 applies to all expert
testimony because the language of 702 does not distinguish between 'scientific,’ 'technical,’ or
‘other specialized' knowledge.
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How do judges around the country distinguish scientific
’ knowledge from technical or otherwise specialized knowledge?

More than half of the judges surveyed

believed that “scientific knowledge” can Can scientific knowledge be differentiated?

be differentiated from “technical or
otherwise specialized knowledge” (244 of

400 judges). Yes 61%

Those judges responding that “scientific”

knowledge could be differentiated from

other forms of knowledge were asked to

discuss how they would make that /4 DK 3%
distinction. The following general

categories of responses were given as
grounds for differentiating between
“science” and other forms of knowledge

AS

=
o
N
@
=x

(note that judges could give more than

Maybe 13%

one response). It is interesting, that y

while more than half of the judges

believed that “science” could be
differentiated from other forms of

knowledge, many of them had difficulty articulating how that distinction could or should be made.

. 59% the distinction would be made on a case-by-case basis, depending on the nature
of the evidence, the purpose for which the evidence is being proffered, existing
precedent, and so forth

. 21% technical knowledge is the application of facts or knowledge, while science is
the generation of new knowledge

. 18% there is a distinction; but unsure on what grounds the distinction can or should
be made

. 10%  science involves the scientific method; experimentation

. 10%  science is objective and less open to interpretation

. 7% science is theory-driven

. 5% technical knowledge refers to machines, software, equipment

One-third of all of the judges said that “scientific” knowledge could not be distinguished from
other forms of knowledge for the purposes of deciding admissibility (132 of 400).
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How do judges around the country distinguish scientific
knowledge from technical or otherwise specialized knowledge?
(Continued ...)

Those judges who believed that the distinction between “scientific knowledge” and “technical or
otherwise specialized knowledge” could not be made, gave the following reasons:

. 50% there is no substantive difference between the two forms of knowledge

. 27%  admissibility guidelines can be applied to both forms of knowledge,
therefore the distinction is irrelevant for the purposes of deciding
admissibility

. 17%  deciding whether the evidence is “scientific” is an issue for the jury, not
the judge

. 16% each form of knowledge has elements of the other: technology is

applied science, science is inclusive of technology

Looking just at the responses of
judges in Daubert states, almost Daubert States: Can scientific knowledge be differentiated
3/4 of the judges believed that from other specialized knowledge?

“scientific knowledge” could be or
might be differentiated from

“technical or otherwise specialized
Yes 63%
knowledge” (63% or 130 of 205 / es 63%

judges). //////

T TS TSI T TS

Of th 130 judges, 31% said | AL/ A A A
they V\(/)(;C’Lid mak:authggeegistinct?or?agn /////M

a case-by-case basis. 26% of DK 6%
those judges defined science as

the generation of new knowledge
and technical or specialized
knowledge as the application of
scientific knowledge.

AN
AR

31% of the judges in Daubert s
states believed that “science”

could not be distinguished from

other forms of knowledge (64 of 205 judges). 39% of these 64 judges indicated that the issue
of deciding whether or not particular evidence was scientific was irrelevant, stating either that
the Daubert guidelines are equally applicable to both scientific knowledge and technical or
specialized knowledge or that the focus should be on the jury’s level of understanding and not
on the classification of the evidence. 30% of judges indicated that there is no substantive
difference between scientific knowledge and technical or specialized knowledge.
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-y The Interface Between Science and Law

Both science and law are embedded in a common cultural context and both share norms of
rationality and causality. Yet, when one discipline (e.g., the law) seeks to understand another
(e.g., science) a dilemma may result because each approaches uncertainty in a different way.
When asked "How do you know which decision is the right one?," each relies on different
methods, each uses a different set of concepts and theories to describe the same phenomenon,
and each reflects different underlying assumptions and values. That is, each discipline
incorporates and reflects different ways of meaning and different ways of knowing -- each
discipline views the event through a different “lens.” Thus, the perspective from which
uncertainty is approached and the perspective from which questions are asked, whether legal
or scientific, influences both the answer to the question and the means by which the answer is

discovered.

. Science is creative and forward-focused. Law looks to the past for justifications and

methods (i.e.stare decisis

. Science relies on the scientific method to find “truth.” The scientific method stresses
objectivity and tries to eliminate bias and error. Law relies on the adversarial process to
find “truth.” Bias in the selection and presentation of evidence is assumed and accepted

as part of the adversarial process.

. Scientists view their research as a body of working assumptions, of contingent and
sometimes competing claims. Even when core insights are validated over time, the
details of these hypotheses are subject to revision and refinement as a result of open
criticism within the scientific communities. The scientific process is ongoing and
scientists can suspend judgment until a later point in time. In the legal system, however,
all of the players are forced to make decisions at a particular moment in time; the

decision cannot be suspended to some time in an unspecified future.
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. Scientific knowledge is based on empirical findings and is probabilistic. Law tries to give
the appearance of certainty. During a trial, “burden of proof’ and “reasonable doubt”
are argued. But, once a decision is made, it is assumed to be the “truth” and, for the most

part, irrevocable.

Many [science and technology] issues are legally relevant because the
applicable substantive law raises the question of how to pro ceed in a world
ofimperfect knowledge. Law yers and scientists approach uncertainty in ways
that are characteristic of the goals their respective disc iplines are seeking to
achieve. In the courts, scientific k nowledge must inform the choice, but
abdication to the scientist is incompatible with the judge’s responsibility to
decide the law. ?

It is important that judges have a basic understanding of the philosophies of science and an
understanding of how differences in philosophy within scientific disciplines influence areas
selected for study, the process of discovery, the nature of the questions asked and answers
found, and the manner in which interpretations are drawn. It is also important to realize that
differences in philosophy of science, when placed within the legal context, influence what
evidence and which expert witnesses are selected and presented, and what details are attended

to in direct and cross examination.

It is also important to recognize that everyone, including judges, have a personal philosophy
of science and that this personal philosophy, whether we are conscious of it or not, influences
how we judge, critique, and endorse various scientific claims. Because of the gatekeeping role
judges play in admissllly decision-making, it is important thaidges recognize that their
personal philosophy of science might influence decision-making about what constitutes
legitimate and admissible scientific evidence. The first steps to reducing the influence of
personal philosophies on legal decision-making are to recognize, articulate, and question the

philosophy that one holds.
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THE PHILOSOPHY OF SCIENCE

The philosophy of science encompasses questions about science in general (e.g., Are some
theoretical entities real?), about particular groups of sciences (e.g., Can social objects be
studied in the same way as natural ones?), and about individual sciences (e.g., What are the
implications of relativity theory for our concepts of space and time?). The philosophy of
science arose as a discipline separate from the more general theory of knowledge in the mid-

nineteenth century -- at about the time that distinct sciences bearing names such as 'physics,’

‘chemistry," and 'biology’ were becoming professionalized.

Why is it important for judges to und  erstand the var ious p erspectives of the philosophy
of science?

An understanding of the philosophy of science:

challenges the notion that objective scientific ‘truth’ is out there to be discovered,;

provides a more complete picture of the processes of science and scientific
discovery;

provides a more principled method for evaluating the validity, reliability, and
applicability of scientific evidence;

provides context for the analysis of the judicial role in admissibility decision-
making; and

makes explicit the implicit assumptions underlying various scientific methods and
theories.

Before going any further, stop and reflect ...

¢ What are the distinctive characteristics of the quest for
knowledge that we call science?

¢ What distinguishes sciences like astrophysics and geology
from pseudo-sciences like astrology and phrenology, and
from non-sciences like literary criticism and religion?

¢ How should we classify fields like sociology, economics,
engineering, or psychology?
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Questions about the nature of science are not merely academic -- where the line is drawn
between science and non-science can determine what subjects are taught in schools, what

forms of treatment are covered by medical insurance, and what evidence is admissible in court.

W Science as a Way of Thinking

Scientists seek answers to their own questions. Therr _ _
The essence of modern science is

work is built on highly refined skills in asking ang the way of thinking, the discipline in
) _ _ ) asking and answering questions. It is
answering questions -- knowing how to ask questignitellectual and logical thought and
] ) ) the demands for confirming evidence
is as important as knowing how to go abofitihat characterize science, not the
. . . technologies.
answering them. The essence of science is fhe
he essence of science is its
systematic, disc iplined way of
systematically seeking their answers to gain a beftépinking aimed at gaining
knowledge about a problem or
understanding of a problem or puzzle. Scienge@uzzle. Science places heavy
] ) ) ) demands on the adequacy of its
involves a process of inquiry, a particular way $finformat ion and on the pro cesses
applied to that info rmation.

process of carefully composing questions and t

thinking.

Three traits generally distinguish scientific knowledge from other forms of knowledge:
. science seeks tlsgstematic organization of informatiabout the world and,

in so doing, discovers new relationships among natural phenomena;

. science endeavors to explathy phenomena occur alwthey are related:;
and
. scientific explanations must be formulated in a way that makes them subject to

empirical testing
Science does not advance simply by accumulating observations and experimental results and

then extracting a theory or hypothesis from them. Rather, science progresses through an

ongoing and cyclical process of discovery.
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Scientific progress begins with the invention of a possible world, or a fragment
thereof, which [is] ... compared by experimentat ion with the real wor Id. And it [is]
this constant dialogue between imaginat  ion and experimentat ion that allow[s] one

to form an increas ingly fine-grained conception of what is called reality .2

W» The Problem of Induction

Induction is the process whereby scientists infer, on fie¢. _
Induction: reasoning from the

basis of a number of observations or experiments, thatrticular to the general; an

) ) ) ) inductive theory begins with
some theory IS true. ThUS, |ndUCtlve|y derived the '¥pecific observations and infers
%eneral conclusions

begins with a solid base of empirical observations

gradually builds up to more abstract levels of theoretical
explanation. What all inductive inferences have in common, is that they start with particular
premises about &inite number of past observations, and then, based upon these past

observations, infer general conclusions about the future.

Critics of induction argue that inferences about the future, based upon observations of the past,
do not guarantee that the inference willbgorted. That is, it is unclear how a finite amount

of information about what has happened in the past can guarantee that a natural pattern will
occur, or continue to occun the future What rules out the possibility that the course of
nature may change and that the patterns observed so far turn out to be a poor guide to the
future? If the only evidence available is simply that some particular observation has occurred
frequently in the past, or that some particular natural law has worked so far, then how can one
be sure that past events, or particular laws, will not be disproved by future occurrences? The
problem of induction calls the authority of laws such as these into question. The views of Sir

Karl Popper provide one influential response to the problem of induction.

- Popper, Deduction, and Falsification

Sir Karl Raimund Popper (1902-1994) was one of the most well known philosophers of

science. Educated in Vienna in mathematics, physics, and philosophy, Popper's ideas have
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relevance and impact in science, business, politics, art, music, and the law. Indeed, Popper’s
philosophy of science has become increasingly influential within the law with the passage of

Daubertand its reliance on falsification.

In Popper's view, sciencenstcharacterized by induction. Popper denied that scientists start
with observations and then infer a general theory. Rather, Popper argued that scientists first
put forward a general theory and then make specific predictions based upon that theory. These
predictions are then compared with observations to see whether the theory is supported. If
the theory is not supported, then the theory is experimentally falsified, and a new, alternative
theory must be found. If, on the other hand, the tests support the theory, then scientists will
continue to uphold it -- not as proven truth but as theory that has the potential to be falsified;

a theory that has “not yet been disconfirmed.”

Thus, Popper was arguing that science rests [on

Deduction: reasoning from the
deduction rather than induction. That is, the generplgeneral to the particular; a
. ] ) deductive theory begins with a
theory guides the researcher in making and testingbnstruct or theory, makes

- _ specific predictions about the
specific predictions about future events. Thes%gnstructg and then empirically

deductions (i.e., predictions) are then empirically tesgeffS's the predictions

through experimental research and support or lack of

support for the theory is obtained. If we look at sciencealsification: the refutation, or
tential refutation, of atheory; a
ory or technical procedure is
Isifiable if it can be subjected
0 testing which could prove it to

which matter to science amfutations which take some | be incorrect or false

in this way, argued Popper, then we see that it does rﬁq

need induction. According to Popper, the inferenge

failed prediction as the premise and conclude that fHéis important to distinguish the
concept of falsifiability from
theory behind the prediction is false. In his first booksimilar terms with very different
. o ] meanings, such as:

The Logic of Scientific Discoverf1934), Popper

e e .. “falsify’ (to alter something with
proposed thdalsification’ principle. Popper proposeq the intent to defraud)

that a theory is a scientific theory if and only if there ACrasity’ (the quality of being

possible observations that would refute it. Thus,| &!se: making a false assertion)
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theory is only a scientific theory if there is the potential for falsification. In order for a theory

to have the potential for falsification, the theory itself must be empirically testable.

Popper used the principle of falsifiability to distinguish genuine science from traditional belief
systems like astrology, as well as from Marxism, psychoanalysis, and various other modern
disciplines he called 'pseudo-sciences.” According to Popper, the central claims of these
theories are unfalsifiable; that is, the central claims have not been, nor can they be, empirically
tested. Psychoanalytic theories, for example, predict that adult neuroses are due to childhood
traumas. Psychoanalysts argue that the observation of a neurotic adult with clearly identified
childhood traumas supports psychoanalytic theory. However, when a neurotic adult who has
no identifiable childhood traumas is observed, psychoanalysts argue that his trauma is actually
unconscious, private, and not available to the conscious mind (therefore the person is unaware
of the trauma having occurred). For Popper, this is the antithesis of scientific reasoning. When
both the presence and absence of an event or observation (in this case childhood trauma) are
said to support a prediction, there is no way to empirically test the underlying claim or

inference — the claim is unfalsifiable.

falsifiability a useful criterion for critically evaluating scientific

E To what extent do judges around the country find the concept of
evidence ?

All judges in the survey sample (N=400), even
those not in FRE/Daubert states, were asked
how useful they thought the concept of
falsifiability is for admissibility decision-
making.

How useful is falsifiability?

Very Useful 38%

The vast majority of judges, regardless of the
admissibility standard followed in their state, .
believed falsifiability to be a useful guideline | Not Sure V’
for determining the admissibility of scientific ‘ Not at All Useful 7%
evidence (38% indicating that it is “very
useful” and 50% indicating that it is “somewhat \ Somewhat Useful 50% \
useful”).
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To what extent do judges around the country find the concept of
falsifiability a useful criterion for critically evaluating scientific
evidence? (Continued ...)

When responses are separated into those
provided by judges in FRE/Daubert states
and those in Frye states, very similar | 60%
responses are found with respect to the | 5,0
utility of the guideline. It is interesting to
note the similarity in how judges following | 40%
different admissibility standards rated the
utility of falsifiability. As shown in the table,
the ratings between the two groups are | 20%
almost identical. 10%

As a follow-up to the question asking about 0% ﬂ

Utility of falsifiability by admiss.

30%

the utility of the guideline, judges were very somewhat not at all
asked how they would use the guideline of
“falsifiability” when scientific evidence is ¥/ FREDaubert | | Frye

proffered in court. The question was
designed in such a way as to allow the
researchers to infer how well the judge actually understood the specific concept.

For coding purposes, responses were coded as “judge understands concept,” “judge’s
understanding of concept questionable,” and “judge clearly does not understand concept.”
Although a definition of the concept was not provided as an explicit component of the question,
if the judge asked for a definition the interviewer provided a standardized, pre-tested definition.
The interviewer also noted that the definition had been asked for and given. If a definition of the
concept was not asked for by the respondent, it was not given.

With respect to falsifiability, in order for a response to be coded as “judge understands concept,”
the judge had to explicitly include reference to testability, test and disproof, or prove wrong a
theory or hypothesis, proof/disproof, or validity. If the judge did not explicitly refer to any of these
concepts, but appeared to ‘talk around the issue,’ or just refer to a test of a theory or hypothesis,
then the judge’s understanding was coded as questionable. That is, the researchers were unable
to confidently infer that the judge truly understood the scientific meaning of the concept. The
researchers realize that this criteria sets a high threshold of understanding and that some of the
judges whose responses were coded as questionable may, in actuality, understand the concept.
However, the threshold was set deliberately high so that researchers could be sure with a high
level of confidence that the judge truly understood the meaning of the concept.
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To what extent do judges around the country understand the
scientific meaning of falsifiability

Sample comment coded as “judge understands concept”

“I would want to know to what extent the theory has been properly and sufficiently
tested and whether or not there has been research that has attempted to prove the theory
to be wrong”

Sample comment coded as “judge’s understanding of concept questionable”
“I would want to know if the theory has been tested”
Sample comment coded as “judge clearly does not understand concept”

“If there is white-out on the page then the document has been falsified”

As discussed, the vast majority of judges surveyed in both FRE/Daubert and Frye states, believe
falsifiability to be a useful guideline for determining the admissibility of proffered scientific
evidence. However, the results of the survey indicate that judges do not fully understand the
scientific meaning of falsifiability and that, as a result, they are unsure how to properly utilize the
concept as an admissibility guideline. Indeed, when asked a question about how they would apply
the guideline of falsifiability, the majority of judges expressed some hesitancy or uncertainty.
From the answers that were provided, the researchers could only infer a true understanding of the
concept in 5% of the responses. Moreover, for judges in Daubert states, a true understanding of
the concept could only be inferred in 3% of the responses.

Before going any further, stop and reflect ...

¢ How is a ‘Popperian’ view of science reflected in current
evidentiary law?

¢ Does strict adherence to a ‘Popperian’ view of science
pose particular challenges for certain kinds of scientific
evidence (e.g., psychological evidence)?

L 4 Many modern philosophers of science argue that a reliance
on the falsification principle does not accurately reflect a
modern view of science. Do you think a ‘Popperian’
definition of science is a modern one? Why or why not?

¢ What form might potential challenges to Popper and the
concept of falsification take?
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W Kuhn, Paradigms, and Revolutions

Thomas Samuel Kuhn (1922-1996) was an American philosopher and historian of science.
Educated at Harvard as a physicist, Kuhn turned to the history of science tdtverite
Structure of Scientific Revolutions 1962. In this work he contrasted the historical
development of science with the traditional view of science as a purely rational, objective,

enterprise.

Scientific practice, Kuhn argued, is governed Ipasadigm, Paradigm: a world-view

a world-view sanctioned by the scientific community. [athat reflects assumptions
about the social world and

paradigm refers to a collection of procedures or ideas ghh¢w science should be
conducted, as well as
instruct scientists, implicitly as well as explicitly, what to belie§ewhat constitutes legitimate
o problems, methods,
and how to work. Most scientists, Kuhn argued, ne\efolutions, and standards

of ‘proof’
ms P

guestion the paradigm. They solve puzzles and probl¢

whose solutions reinforce and extend the scope of the paradigm

rather than challenge it. This is what Kuhn called normal science. However, some puzzles
may prove so difficult or intractable that they become anomalies. If anomalies build up, argued
Kuhn, a science may enter a crisis state, where the credibility of the existing paradigm becomes
increasingly poor. A candidate for a new paradigm may emerge to challenge the existing one,
often created and supported by younger scientists who have much to gain and little to lose in

terms of their reputations.

The most controversial aspect of Kuhn's theory is his claim that a revolution @ svpen
paradigms are switched and that science is a progression of revolutions. Because a paradigm
is a world-view, it is difficult for adherents to step outside of the paradigm and evaluate the
pros and cons of an alternative paradigm,; scientists tend to be closely wedded to a particular
scientific world-view and to the theoretical and methodological assumptions that underlie it.
However, according to Kuhn, once a scientist adopts a new paradignill sio¢ e able to

revert back to her original paradigm -- the original paradigm is forever changed. Thus,
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according to Kan's view, science progresses through "paradigm shifts.” It is important to
recognize, however, that there is no guarantee that science is actually progressing toward

anything -- least of all toward "the truth."

Kuhn's view diverges significantly from Popper's. Kuhn argued that falsification is not possible
because it implies the existence of absolute standards of evidence, which transcend any
individual paradigm. A new paradigm may solve puzzles better than the old one did, and it
may yield more practical applications, but, as stated by Kuhn, "you cannot simply describe the
other science as falsg.According to Kuhn, it is the incompleteness and imperfection of an
existing data-theory fit that defines the puzzles that characterize normal science. If, as Popper
suggested, failure to fit were grounds for theory rejection, then, according to Kuhn, all theories

would be rejected at all times.

Kuhn's theory remains controversial, but it is important not oegabse it was the first
significant attempt to reach a descriptive rather than a normative or rule-governed account of

science, but also because of the interest it has gathered beyond philosophers of science.

Central Tenets of Kuhn's Philosophy of Science

. Scientific practice is governed by a "paradigm,” a world-view that is sanctioned by the
scientific community.

. Science progresses through a series of "paradigm shifts.”

. Falsification is not possible 