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ABSTRACT

This article was written fo enhance the awareness of firearms/toolmark examiners te the
standards of admissibility of firearms/toolmark evidence and the potential challenges they may face in

court t[)day.2

It is the authors' intention o present a strong argument for the proposition that the jideptifica-
tion of striated toolmarks in the firearms/toolmark field is = science and, as such, fulfills all criteria for
admissibility of sclentific evidence set by federal statutes, case law, and the Eaws of those states which

explicitly or implicitly follow Danbert.
INTRODUCTION

The utilization of the scientific method in
the field of striated toolmark identification is not
predicated upan an examviner having a science de-
gree.  Federal Rule of Fvidence 702, which now
controls expert witness testimony in all federal
courts does not make education any more or less
important than knowledge, skill, experience, or
training. We feel, however, as a general rule that
cxaminers should possess a baccalaurcale degree in
physical, natural, or forensic science, indusirial
technology or related fields of study.

In this article we will preseat Rule 702
codified alternatives ("technical or other specialized
knowledge™} to scientific knowledge required of an
expert and demonstrate why, although firearm and
toolmark examiners may sill qualify under these
non-scientific categories, their testimony may either
be limited by a judge, or the weight of it may be
diminished. They may also be subjected to more
rigorous scrutiny if they fail to present an adequate
description of objective comparison standards.

This article should provide some gaidelines
for answers to questions which challenge the princi-
rles of firearms/toolmark identification whether by
means of separate I'rye/Daybert type cvidentiary
hLearings or by voir dire of an expert in couar.

We are confident that if cxaminers be-
come knowledgeable about and conversant with
the scientific method, apply objective criteria, and
are prepared to discuss the four Dauberi criteria
for admissibility of scientific evidence as specifi-
cally applicable to firearms/toolmark identifica-
tion, their expert tostimony will be easier to un-
derstand and will be met with far less challenge or
Oppostton.

FRYE v. DAUBERT: HISTORICAL PER-
SPECTIVE AND THE CURRENT STATL OF
THE LAW

For many years, the courts have struggled with the
concept of reliability of evidence, particutarly if
such evidence was scen (o originate from a "new
science.” Expert witnesses have historically been
atforded an aura of infallibility, with the rcsult
thal their testimony has carried a lot of weight.
Thus, jurisprudence has for some time been con-
cerned with the reliability of yet untried and
unproven scienlitic principles making their way
into COUr{roums,

In 1923, a standard of admissibility of scientific
expert testimony was sct by the District of
Columbia Court of Appeals in the case of Frye v,
U, S.(1). For some 70 years, this standard was

{Continued on page 4)
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followed by all U. S. Courts and practically all of the
individual states. Scientific testimony was allowed
if it "gained general acceptance in the particular
field in which it belongs." At least, (he court
reasoned, such proffered scientitfic testimony would
have w be wicd and proven by the very scientists
who practiced in a particular field.

In 1978, the U.S. Congress passcd the Federal Rules
ol Evidence(2) which control admissihility of expert
witness testimony in federal courts. Allthough they
pever mentioned "general acceptance” crilcria, the
Frye standard was so firmly established in American
jurisprudence that it took precedence over the rules.

Since 1923, many states "improved” upon
the Frve standard either by specific case law or by
statute. Some applied the "general acceptance” test
to the fundamental scientific principles cmployed.
Some added the acceplance requirement to examina-
tion techniques uscd in testing these principles, and
some went as far as requiring that on any given day
the technique's specific application by a scientist in
the laboratory be generally accepied in a particular
field. '

Needless to say, it was quite a restrictive standard,
particularly for amy ncw scientific proposition
which, although scientifically valid, couid mot be
introduced in court until it gained general accep-
tance within the relevant scientific community.

In 1993, the U.S. Supreme Court changed the Fryc
standard applied for scventy years in federal courts
by deciding Daubert v. Merzell Dow Pharmaceufi-
¢als(3). In Daubert the court dismissed the "general
acceptability” standard and established (hat the Fed-
eral Rules of Evidence control the issue of admissi-
bility of expert testimony, particolarly Rule 702
which specifically addresses the issue of when an
expert can testify, what body of knowledge is a
proper subject of such testimony, and what are to be
the gualifications of an expert. Furthermore, pur-
snant to Rules 401 and 104, such testimony must be
relevant and its admissibility decided by a trial
judge. In effect, Daubert set the trial level judges as
"satckeepers” of expert evidence. To aid the judges
in that "gatekeeping " rofe, the Daabert court set four
criteria (not all inclusive) by which sciengific testi-
mony must be evaluated before it can be admitted.

These four criteria are:
1. Testability of Scientific Principle
2. Known or Potential Ecror Rate
3. Peer Review and Publication
4. General Acceptance in a Particular
Scientific Community

These are discussed in detail 1n subsequent sec-
tions of this article.

Justicc Blackmun, who delivered the opinion of
the Daubert Court, used different phrases to de-
scribe each of the four tests to be applied to
"scientific knowledge" before scientific expert tes-
timony can be admitted. These four phrases are:
1) "A key guestion to be answered” was used 10
describe testability; 2) ".. the court ordinarily
should consider” referred to determinalion of
known or potential error rate; 3) “Another perti-
nent consideration” was chosen to discuss peer
review; and 4) "Mpma.d_mmmﬂm_canmm
important facior” is how Justice Blackmun viewed
general acceptance in the scientific community
factor. Throughout this paper we used the word
"requirement” 1o describe each of these four fac-
tors because we feel that, however framed Or
worded, any proffered scientific evidence will be
required to meet them to be admitted in federal
court. This is a vardstick by which most (rial
judges will measure such evidence simply because
it is what makes scientific expert testimony reli-
able.

As a mauer of fact, the Conrt said {on page 481):
"In short, the requirement that an expert's tesli-
mony pertain to “scientific knowledge' esiab-
lishes a standard of evidentiary reliability”
(underlining and bold face added by authors for
emphasis).

In summary, Daubert stands for the proposition
that, in federal courts, all gxpert estimony is
controlled by the Federal Rules of Evidence, and

that scientific expert festimony is further subjected
to the specific four criteria listed above,

‘T'wo important points must be recognized. First,
the Frye "general acceplance” standard found its
place post Daubert, although in somewhat diluted

form as only one of the four criteria,  Second,
{Conrinted on page 5)
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nowhere in the Daubert courl's lengthy opinion is
there any guidance as t¢ what weight is to be
attached to any of these four criteria. Presuomahly,
ihcy are all equal.

Although Daubert is lhe contrelling case in the
federal justice system, many slate legislatures had
enacted their evidence statutes patlerned directly
after the Federal Rules of Lvidence, (hus some
confusion ensued. Consequently, to clarify matlers,
some state courts found it necessary Lo either explic-
itly or implicitly aceept or reject Daubert in their
jurisdictions, Those who rcjected Daubert adopted
the Frye test in ong form or another. Bohan and
Heels(4) have summarized the acceptance standards
in each of the 50 states. §t must be remembered,
however, that laws change. It is, therefore, a good
idca to inguire abous the admissibility standards in a
particular slate prior to rendering cxpert witness
testimony there.

FEDERAL RULES GOVERNING EXPERT
WITNESS TESTIMONY

In federal jurisprizdence the admissibility of ewi-
dence is governed by the Federal Rules of Lividence,
Rule 104 provides thut the preliminary questions
concerning the qualificarion of a person o be a
witness and the admissibility of evidence is in the
province of the court,

Rule 401 defincs "relevant evidence,” and Rule 402
provides that all rclevant evidence is admissibie
(with some exceptions nof specilically referred 1o in
the body of this rule), Rule 403 cxcludes relevant
evidence if its probative value is substantially ont-
weighed by the danger of unfair prejudice, conlu-
sion, ur il il is misteading to the jury. or by consider-
ation of unduc delay, waste of time, or cumulative
eftect. Dear in mind that all evidence is prejudicial
since it tends to support onc side or the other, It is
only if the proffered evidence is unfairly prejudicial
as weighed against its probative value thal the court
will not allow its introduction.

The most important rule governing cxperl witess
testimony is Rule 702

Federal Rules of Bvidence Ruic
702: Testimony by Lxperts. If
scientific, {ochnicgl or other
gist the trier of fact to under-
stand the cvidence or to deter-
mine a fact in issuc, a wimess

i 3 an expert by knowl-
of education, may testify thereio
in the form of an opinion or
otherwise.  (Underlining added
by anthors for emphasis,)

The Daybert case decision made Rule 702 the key
to admissibility of expert witness testimeny. Rule
702 provides guidance for us in threc ways. First,
it defines the sitnation when an expert can provide
testimony, If scientific, technical or other special-
ized knowledge will gssist the trier of fact to
understand the evidence or o determine a fact in
issue, an expert can be allowed to provide testi-
mony. Presumably, if expert testimony can not
provide such assistance, it will not be allowcd.
Second, the knowledge of an expert musi fall
within one of three categorics; scientific, techni-
cal, or other specialized knowledge. Presumably,
all knowledge can be placed in one of those three
groups. Third, the gualifications of an expert
must be determincd by knowledge, skill, experi-
ence, training, or education. No specific weight 18
attached to any one of these gualifications and not
all of them must be possessed by an expert at any
onc time. Thus, the lack of a college degree is not
fatal f0 qualification of an expert in the firearms/
toolmark fickd, particularly if no speciiic college
course curricutum cxists in this area. However,
there is very little doubt that college education in
a closely related field is helpful and certainly
should be encouraged. Nevertheless, quality in-
service training {especially that which has heen
clearly documented), other relevant formal
courses of training, participation in and successful
completion of proficicney tests, coupled with cx-
perience, appear to sufficiently meet the qualifica-
tions requirement of Rule 702.

{Continued on page 6}
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Please remember that scientific evidence meeting all
Rule 702 requircments is still subject to the Daubert
analysis {four criteria).

CAN THE FORENSIC IDENTIFICATION S5CI-
ENCES MEET THE DAUBERT CHALLENGE

Saks(5) has described in detail what he feels we
must do to meet the Daunbert challenge. He says that
our ability to make unique identifications of individ-
ual objects {gun barrels, other lools, etc.) depends on
the validity of a series of premises (deductive rea-
soning). We will list his three premises and then
discuss why we feel they are valid for toolmark
identification.

Premise No, 1. That many kinds of
physical entities exist in unique, one-of-a-
kind form,

Through our knowledge of the effect of
manufacturing processes on class and sub-
class charactcristics, we are able to deter-
mine whether or not individual (unique,
one-of-a-kind) features are present on tool

working surfaces.

Premise No. 2, That they leave corre-
spondingly unique traces of themselves.
By determining that unique working sur-
faces of tools leave reproducible toolmarks,
we determing that objects lecave unique
fraces of themselves. "Trace," in this con-
text, is synonymous with toolmark.

Premise No. 3. That the techmiques of
observation, measurement, and inference
employed by forensic identification sci-
cnce are adequate to link these traces
(tonlmarks) back to the one and only
object that prodoced them.

This is where objective, quantifigble crite-
na come In. It is our view that the ade-
quacy of our interpretations of identity is
based on sound empirical research. Mem-
bers of our profession have used the scien-
tific method in attempts to determine the
quantifiable difference between an identifi-
cation and a non-ideniification. Nichols(6)
has summarized many of these research
efforts. Biasotti and Murdock(7) have pre-

Page 6

viously reported on all examinations uti-
lizing mathematical and mechanical
models and actual toolmarks up to 1984,
Biasotti and Murdock(8) have also rc-
parted on their empirical rescarch per-
formed wusing microscopic techniques
customarily emploved in casework and
have recommended the following numer-
ical criteria that they describe as conser-
vative quantitative criteria for the identi-
fication of stnated toolmarks.

1) In three dimcnsional tool-
marks when at least two differ-
ent groups of at least three con-
secutive matching striae appear
in the same relative position, or
one group of six comsccutive
matching striae are in agree-
ment in an evidence toolmark

compared to a test toolmark.

2) In two dimensional tool-
marks when at least two groups
of at least five consecutive
malching striae appear in the
same relative position, or one
group of eight consecutive
maiching stria¢ are in agree-
ment in an evidence toolmark
compared 0 a test toolmark.
For these criteria o apply, how-
cver, the possibility of subclass
characteristics nmmst be ruled
out.

Throughout this paper we will refer to
these specific criteria as the "numerical
criteria." Two dimensional striated tool-
marks are those that are very shallow
when viewed using conventional light
microscopy. Three dimensional striated
toolmarks have greater depth so that con-
tour variation can be seen using conven-
tional light microscopy. Subclass char-
acteristics have been defined in the
AFTE Glossary(9) and have been dis-
cussed extensively by Biasottt and Mur-
dock{1(. In the past, they have been
called "family" characteristics.

(Continned on page 7}
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Saks{l1) also siaies thai "As a copnsequence of
Dauberl, a groundless consensus of opinion, no
matter how widely shared among a fields practition-
ers, no tonger passes the test of admissibility.” We
argue that identification criteria for toolmarks have
not been groundless; they have simply not been
universally described quantitatively (numerically),
It has been, thercfore, difficult for most examiners to
describe their criteria in 4 cogent fashion to others,
To be accepted as being scientifically valid, it is our
opinion that we must adopt the sott of numerical
criteria suggested above, The proponents of these
criterin simply attached numbers, determined by
empirtcal study, to non-numerical criteria based on
pattern recognition that already exist in the compe-
tent examiner's minds-eve.

DAUBERT GUIDELINES FOR JUDGES
(GATEEEEPERS) TESTIMONY BASED ON
SCIENCE

Before we discuss the four Dawmbert criferia, let's
first discuss science and the scientific method.
Thoraton{12) has provided vus with a clear definition
of both science and the scientific method (numbers
1-4 added for clarity):

There is a difference hetween sci-
ence and the scientific method. a
difference that even scientists may
not fully appreciate. The latter is
generally the means to the former,
but the two concepts are at best
loosely related. The classical defi-
nition of a science is (1) an orderly
body of knowledge (2) with princi-
ples that are clearly enunciated.
While this definition will suffice
for most purposes, it is generally
conceded that a fow other quali-
fiers may be necessary. For exam-
ple, additional requirements com-
monly added specily that (3) the
subject be susceptible of testing
and (4) that it be reality-oriented.
When these two additional provi-
s0s are added, religion, for exam-
ple, fails 10 qualify, regardless of
how clearly its principles have
heen enunciated or how orderly

those principles may appear.

he scicnific meiuxl, on e
wther hand, isp’t a2 hody of
knowledge; it is a way of look-
ing at things.

Full wrilization of the power of the scientific
method is predicated on having an "open-mind"
attitude and embracing the notion that anyone has
the right to question any accepted fact. A scientist
musi guard against being annoved il someone,
even a non-sobject matter expert, questions thein
about their methods/conclusions. You may have
t0 endure some ill-founded questions hefore vou
receive that one perceptive ingquiry that causes you
t0 rethink your methodology/conclusions. But the
questioning shouid start with you; he critical of
yvourself and your methods and doggedly pursue
information that may contradict your beliefs. Be
creative and try every way you can think of to
prove that vou are wrong. !, in the end, you can't
Prove you are wrong, you are probably right.

The utilization of the scientific method involves
§ix steps:

pNo, 1 - Stute the Problem
The "problem” can be anything you want to think
ahout. For example, your problem might be stated
as follows: When T have a small amount of
malching striac, how do I know whether T have a
positive ilentification.

A hypothesis is simply a tentative explanation or
a possible selution o the stated problem.  For
example, two hypotheses that follow from the
problem statement above are:

1) The percent of total maiching
striae can be relicd on as a meaningful criteria for
the identification of striated toolmarks; and

2 The quantity of consecutive
matching striae that excecds the most such agree-
ment found in the comparison of known ton-
maiching siriated toolmarks cai be relied upon as
a meaningful critcria for (he identification of
striated toolmarks.

{Contirued vm page 8}
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tep N -Tg hesi ixperi ation
‘T'he purpose of this testing is to see if you can prove
that the hypothesis 1s false. This testing is done by
conducting experiments. When conducting experi-
ments, conditions {or variables) should be carefully
controfted such that the analyst can be confident that
the subject of interest is the one wuly being ob-
served, It is important to assign numerical valuc o
observations whenever possible becamse this pro-
vides usefu! detail that can he conventently commu-
nicated o other interested persoms. The analyst
must be constantly alert to internal bias caused by
cxpectations, which can prevent anomalous results
from heing recognized. The analyst must be thor-
ough and consider all relevant ways of varying the
conditions of experiments designed fo test the pro-
priety of the hypothesis.

Thete are two types of reasoning processes used to
acquire knowledge: inductive and deductive reason-
ing(13). In the inductive process, we summarize the
observations of experimental results into a conclu-
sion calied a generalization.

in the deductive process, new information is devei-
aped by reasoning from statements considered true,
called premises, to a conclusion, called a deduction.
Unlike an inductive generalization, we can be cer-
tain of a deduction only if the premiscs are true.
The analyst must. therefore, do gverything possible
10 ensure the correciness of the premises.  An
example of the deductive process would be where
you receive a fired bullet as cvidence and are asked
to determine if it 15 a "Black Talon" bullet. You
have standards of "Black Talon" bullets and can
clearly see the class characteristics. Yon examine
the cvidence bublet and see that it clearly does not
fiave "Black Taton" features, It can be deduced from
these premises that the evidence bullet is definitely
not a "Black Talon” builel. But you can see that the
correctness of vour deduction depends upon the
creditability of your reference standards.

Mast problems are solved through a constant inter-
play of induction {gather facts and make generaliza-
tiohs) and deduction (operate with generalizations to
make deductions/conclusions).

step 4 - | i # Theor
It other researchers are able to replicate the exper-
iments and get the same results, a theory can be
formed. Such a theory is the Theory of Identifica-
tion adepled by AFTE(14). This is a non-
quantitative thcory. As previously mentioned,
Nichols(15) has compiled a detailed summary of
many research efforts that have contributed in
various ways to the AFTE theory of firearm and
wolmark identification. The quantitative results
reported by Biasoui and Murdock(16) were ob-
tained by empirical inductive research, In time, if
a substantial amount of replicalive evidence
comes o exist in suopport of their quantitative
generalization, it too will be considered a theory.

- [} i ict Fvey
The end result of the scientific method is the
development of a theary that provides us with the
ability to predict events or results, Using the
conservative numerical criteria described
above(17) as an extension of the AFTE Theory of
Identification, we can predict that when agree-
ment in either two or three dimensional striae 18
found that meet or exceed this criteria, an identifi-
cation can be made with confidence.

Step No, 6 - B ;

As a theory holds up under esting as an accorate
predictor, the theory eventually becomes a scien-
tific law. [If a theory of numerical criteria is
developed, it could eventually hecome a scientitic
Taw.

Tt is also generally acknowledged that the status of
a body of knowledge as a science depends, 1n part,
upon the degree (o which mathematical methods
have been appfied to . Tulleners and Guisto
demonstrated a mathematical freatment of a por-
tion of their strine comparison dala in their recent
prescuiation(18) at the 1997 AFTE annual train-
ing seminar in Annapolis, Maryland. Wc know
that ereatments of this type make some examiners
uncomtortable, bul given the importance of a
proper mathematical treatment of striae compari-
son data, we ask you to paticntly consider the
resnlis of statistical reatments. We arc atl relying
on the researcher's skith to make such treatments
understandable so that all examiners can explain
its significance to those outside of our field.
(Continued on page 9}
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Let us now return 10 a retteration of the four Daubory
criteria and discuss how firearm/toolmark examin-
ers can respond in a way that should allow proper
conclusions of striated toolmark identity o be ac-
cepted as "scientific” knowledge by the court.

Critgrion N
Thornton(19) underscored the need for us to con-
stanily he trying to falsify our Theory of Identifica-
tion as published tn the AFTE Glossary, We would
further extend this need for testing (o the nuemerical
criteria described above(20). Thomton also points
us in the direction of Pirsig{21) for a cogent and
eniertaining discussion of the scientific method.

Within the next year we understand that several
comprehensive studics of the exient of consecutive
striae agreement in known non-mafching toolmarks
will be published. Studies such as these must be
done in an attempt to (alsify the numerical criteria
proposed(22). For now, each ¢xaminer should con-
duct his/het own individua! stadies to test and al-
tempt to falsify these numerical criteria, If you
cannot falsify them, you may choose to adopt them
as your personal criteria and would thus be prepared
to discuss your own objcetive eriteria for identifica-
tiont in court.

Criterion No, 2 - Known or Potential rror Raie
This requircment of the Daubert test has created
some controversy hecause the measurements of the
error rate for any particular forensic science spe-
cialty have not been truly standardized. The
Laubert court opinion again fails to provide any
help or shed any lighe in this regard. The fircarms/
toolmark field, however, has generated some mea-
sure of errar rate by participating in the proficiency
testing program developed by the Collaborative
Testing Service over the past fifteen years. The
results have been 1abulated by Peterson and
Markham(23). Their summaries provide informa-
tion about the total rate of error in each specialty,
including firearms and toolmarks, and can be used
as the basis for discossion on (his subject.

Assuming a scenario least favorable to our profes-
sion by not taking into account the number of
inconclusive results (which, in fact, arc neither
carrect not incorrect). the error rate based on the
total percentage of correct responses is 12% for
firearms and 26% for toolmarks., But if we view the

error rate strictly as the function of incorrect
TCSponscs, as we helicve it should be viewed, the
results are far better: 1.4% for hrcarms and 4%
for wolmarks. There are, of ¢course, many vart-
ables in this process to be considered when con-
templating these results. Hor example, how these
tests are administered in any particular laboratory
(blind or known) can influence the resulis as can
their use as training exercises rather than profi-
cieney tests.

The amount of time and attention devoted lo
proficiency tests can have an eftect on the out-
come. Nevertheless, the overall purpose of them
is to directly test the proficiency of an individual
analyst and to indirectlv test the validity of a
pariicular melhod and protocol. We may not be
altogether happy with the resolts, but at least a
general indication of error rate is determined
through these tests. 1t's not the bhest data, but the
courts are interested in this information and we
shouid be prepared to describe the tests as well as
their strengths and limitations accurately,

We must also remember that, hy design, most
proficiency tests are probably not pecr reviewed
since the test results arc supposed to represent
individual efforts. In actual casework, however,
internal quality control procedures of peer and
administrative review serve o further reduce the
error rate,

Criterion No, 3 - Peer Review and Publication
There have been numerous artictes published re-
earding criteria for identification of tooknarks.
We have alrcady cited Nichols compilation(24).
Springer(25) has compiled and revicwed a list of
references thal trace the development of toolmark
examinations, with special emphasis on attempts
to make these examinations objective.

An article has more standing in the sclentific
community, and potentislly the court, if it is
published in a journal having a pecr review pro-
cess,  Thornton(26) has directed us toward a
particalarly well written discussion by Relman
and Angell(27) of the value and lmitations of the
pecr review process.  Although the peer review
process cannot guarantee the vatidity of scientific
rescarch, it increases the likelihood of detecting
flaws in methodology, reasoning, and conclu-

(Centinued on page 10;
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sions.

AFTE Jownal articles have always been peer re-
viewed. The exact naiure of this process is currently
being drafted in detail by AFTE Journal editor Terry
Miller and should be published soon. This process
is important to everyone who relies on AL Jour-
pal articles. In addition, members of our profession
should he able to describe the journal peer review
process.

Once an article is published, it is, of course, pre-
sented to the relevant scientific community. This 18
the post publication peer review phase. Good scien-
tific practice requires that reported research be repli-
cated to see if, in other hands using similar equip-
ment, the satme or similar results can be obtained. If
they cannet, due to flaws in methodology, etc.,
leucts to the journal's editor, and the resulis of the
"counter” research, should ensue. This professional
self-correcting exchange should result in the origi-
nal research results being put in proper perspective.
Thornton(28) correctly points out that it cannot be
assumed (hat this seif-correciing procedure will be
employed every time. Whether an individual partic-
ipates in this self-correcting procedure or not, it is
important that every analyst look critically at re-
ported research that he/she uses 1o form the basis for
forensic science decision making. This nnderscores
the need {or ail analysts to bave a firm grasp of the
principles of the scienific method for use in this
critical appraisal process.

N - _Ceneral i ety

Community

This fourth prong of the Daphert criteria is what
remyins from the Frye test. Towever, it now repre-
sents only a fourth of the required clements for
admissibility of scientific evidence. The Supreme
Court, quoting from the United Stalcs v, Downing.,
permitted "explicit identification of a relevany scien-
tific community and an express determination of 2
particular degree of acceptance within that commu-
nity."

In this repard there are several cases dating back 10
1929 which stand for the proposition that the
fircarms/toolmark identification field has been ac-
cepted in the scientific community in which 1t be-
longs (identification, individualization)(29). Al-
though we are not expected to know them all, the

key cases are onc of the ways (albeit indirect} w
establish general acceplance in the scientific com-
munity.

It is worth noting that although general accep-
tance is only one fourth of the Danbert test, there
may be some courts which wil! treal this critcrion
as having the greatest weight among the four
requitements. They will probably reason that if
seientists generally agreed upon some proposition,
it must be reliable.  After all, Daygber( does not
specifically instruct the court to consider all four
requiremnents as having equal weight.

TESTIMONY NOT BASED ON SCIENCE

Rule 702 provides that if it will assist the tricr of
fact (o understand the cvidence, “lechnical or
other specialized knowledge" can also be admitied
in the form of expert opinion. The majority of
trial court judges as well as legal scholars have
agreed that the four Daubert requirements are not
applicable to this type of expert witness testimony.
There siill are some coarts, however, who would
apply these four criteria o any cxpert testimony
with potentially disastrous results for these disci-
plines(30).

In one now famous case, U.S, v, Starzgcpyzei(31),
a federal court in New York characterized the
nature of the forcnsic document examiner'’s cxper-
fise mot as scientific but as practical in nature,
"simijar to that developed by a harbor pilot who
fias repeatedly navigated a particular waterway."
One may argue that (here is nothing wrong with
this characterization as tong as the testimony is
still admissible, and it most Jikely is, under the
"technical or other specialized knowledge” crite-
rion of Rule 702. However, if this characieriza-
fion cccurs, a particular trial judge may either
fimit an cxpert’s teslimony to some general siate-
ments, or instruct the jury that such nonscientific
tesiimony "may be less precise, less demonsurably
accurate” than that of a scientist. Such jary
instraction was given in the Starzecpyzel case
(page 1050),

Firearms cxaminers are aiso cxpected in many
cases to render expert (estimony in areas not
directly associated with identification, snch as the
determination of a firing distance. or reconsruc-

fContinued on page 17}
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linns of shooling scenes. In these areas we practice
what is ofien referred o as "applicd scicnee” in that
we apply scientific, objective measuring, and instru-
menigl (cchniques o arrive at a subjective interpre-
tation of the results, When we do this, we are not
emploving the scientific method in the pore mean-
ing of the lerm, bul are practicing “applied science.”
H is interesting 10 note that at least one federal coust
(1.8, Air Torce Court of Criminal Appeals} has held
that shooting scene reconstruction based on powder
and lead patterning is "a part of ballistics" which is
50 well established in the scientific community that
it does not fall within "unknown science or technol-
ogy" and, therefore, is not subject o the Danbert
test{32}.

WHY DO WE MEKET THE DAUBERT TEST?

The Daubert opinion has created more controversy
than it solved. It technically created as many stan-
dards as there are trial level judges in the judicial
branch of the U.S. governmend. In the afterrnath of
this decision, the "gatckeepers” of expert evidence
have often become ihe "gateblockers,” as some
judges tend 1o inject their personal views and experi-
efices into their decision making process(33). In
fact, Daubert has shifted the responsibility of deter-
mining the validity of scicnee for judicial purposes
from scientists to jurists.

Some courts have interpreted Daubert as applicable
exctusively 10 movel scientific evidence. Some
courts appty Daobert to all scientific evidence (as it
was meant to be applicd, accarding to most legal
scholars). Some courts still attempl io apply
Dagbert to all expert testimony even if if is within
the "technical or other specialized” category of Rule
702.

The firearms/toolmark jdentification field has all
the indicia of a science: 1) It is well grounded in
scientiflc method; 2} it is well accepted in the
relevant scientific community; 3) it has been sub-
jected to many forms of peer review and publica-
tion; 4) it has participated in proficiency testing
and published error rates; and 5) it provides
objective criteria that puide the identification
Process.

Admittedly, the criteria that have gainced widespread
acceptance (AFTE Theory of Identification) arc

qualitative {non-numerical). Iowever, every ex-
aminer requires a requisite amount (guaniity) of
agreement hefore making an  identification
whether or not they can express this guantity
using numbers, This is acknowledged in para-
graph (b) of the AFTE Theory of Identfica-
tion(34) where in it seates that: "Agreement is
significant when il exeecds the hest agreement
demonstrated between toolmarks known o have
been produced by different tools ..." The numicri-
cal criteria research referenced in this paper(35)
has simply astached numbers to this portion of the
Al'TE Theory of Identification in order to aumeri-
cally describe the quantity of agreement in identi-
fications that will, in the researchers experience,
exceed the best known non-match agreement for
striated toohmarks.

CONCLUSION

The identification of striated toolmarks in the
firearms/toolmark field has every clement of ad-
missibility required by both Rute 702 and the
Daubert decision.

In our opinion an expert no longer can proclaim "1
know it when I see it, I am the expert” and hope to
bhe unchallenged. The defense bar has experts at
their disposal and a lot more information now
than ever hefore. Anything less than well sup-
ported and documented case examinations, lead-
ing to conclusions based on objective identifica-
ton criteria, often followed with a cogent presen-
tatvon n court, could be viewed with serious doubt
and criticisim which 1oay leave the court no option
but to declarc the witness unscientific. That, in
turn, may cause the scope of (estimony to gither be
limited or characterized as having diminished
weight,

We ask the courts 10 take our assertions on faith
when we describe our identifications as being
based on wnspecificd criteria.  Daubert asks us to
"put up or shut up.” We think we can, as a
profession, “put up” and meet the challenge.

Roth Saks(36) and Thornion(37) agree that what-
ever other effect(s) Duuberi may have on the
forensic science identification fields, on¢ henefi-
clal effect should be that the introspection gener-
ated by the decision should cause memhers of

{Corntinued ar page 12)
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these fields 1o become mare familiar with the uti-
lization of the scientific method in the conduct of
inquiry. And, if our conduct of inquiry improves, so
should the quality of our forensic conclusions, which
is, after all, the whole point of the Daubert decision.

Although we should leave legal arpuments
1o lawyers, we must ncither fear them nor stand on
the sidelines when the very basis of our profession is
being discussed or questioned in court.

We must convey 10 the lcgal profession,
including judges, that our firearms/toolmark identi-
fication procosses are based on the scientific method
and utilize objective, verifiable criteria. Thus they
are unbiased and trustworthy.

We must view the Dapbert decision as
providing us with the tools to do just that.
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