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ttorneys should reconceptualize the individual ju-

rors’ voir dire when a case involves the presentation

of scientific evidence. One of the attorney’s objec-
tives must be encouraging the jury’s acceptance of scientific
concepts and the scientific method as applied to forensic sci-
ence. Although each case is decided based upon its facts and
circumstances, the laws of nature and practice of good science
are still applicable to the case. Scientific evidence is derived
from a process governed by the scientific method. Forensic
science is the application of science to law. Law enforcement
agents extensively rely upon evidence couched in what are
presented as scientific principles and technology in criminal
prosecutions. All cases involving criminal charges generally
entail some aspect of scientific evidence and forensic science.
The discipline of criminalistics utilizes familiar laboratory
techniques and procedures to solve crime but does not always
do so scientifically. Forensic science is applicable to civil cases
in certain instances. Forensic science is the most persuasive of
all evidence. Jurors must be prepared to treat it as science and
be given basic scientific tools to evaluate it by the attorneys in
the case.

This article briefly offers another perspective on the jury se-
lection process at the trial court level when scientific evidence
is an indispensable element of the case. It will focus on metrol-
ogy (science of measurement) in forensic science and related
litigation. Metrology usually concerns the probative weight
and credibility, not necessarily the admissibility of evidence.
The article will not address different types of juries, juror’s re-
sponse to scientific evidence or expert witness testimony, jury
instructions (scientific evidence), and complex case litigation.
Litigation advantage goes to the experienced jury trial attor-
ney who knows and understands science. The jury selection
process should include educating the jury from a lateral think-
ing perspective. It is incumbent upon the attorney to confront
the specific applied science’s fallibility and result. Ergo, me-
trology during the jury’s voir dire [1].

The Anglo-American judicial system and jury voir dire
is used as an illustration for the purpose of initially educat-
ing the trier of fact in metrology, how metrology is perceived
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and metrological implications. Similar orientation principles
for international use are applicable without a jury issuing the
verdict. The proposed focused informative questions and sim-
ple educational explanations are presented during the case’s
opening statement before the judge. The same format is re-
peated with the questions including answers during the case’s
summation and closing argument. The trier of fact is exposed
to metrological principles through cognitive reinforcement
during thejury voir dire, opening statement, witness examina-
tion and closing argument.

Jurors

Jurors interpret the case commensurate with their life, ed-
ucation, experiences, common sense, morals and mores. A
juror’s knowledge or opinion of science may affect the case’s
outcome. What does the jury actually know about science?
Society’s knowledge of specific facts connected with life sci-
ences, earth sciences and other physical sciences varies. This
variation of scientific knowledge is applicable to both forensic
science and general science. Jurors need to be educated on ba-
sic relevant terminology and principles of metrology during
the voir dire process. Too often lay people confuse science with
other disciplines (e.g., metrology / meteorology) or science
with pseudo-science (e.g., astronomy /astrology, cosmology
/cosmetology).

All scientific testimony must be established from solid
theory, and accepted practice; test results [2] presented as ev-
idence must be accurate and reliable. However, all tests use
metrology and uncertainty that must be accounted for as well.
Emphasizing metrology is necessary for conveying the fact
that all scientific results exist within a range of possible an-
swers. Ergo, the results’ reliability and trustworthiness must
include the inherent uncertainty that necessarily attaches to
the evidence.

Right to JuryTrial

Jury selection is the beginning phase of the courtroom trial
process. It is a critical aspect. Prospective jurors (“venireper-
sons”) are selected for service through voir dire, a process
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contingent upon their qualifications, attitudes and beliefs.
The jury voir dire process and questioning is controlled by
the court. In some courts, this is preformed through personal
questioning by attorneys, in others, questioning is conducted
by the court, and still others, attorneys are permitted to sub-
mit written questions and oral suggestions for the judge to ask.
Thereafter, depending on the jurisdiction, the attorneys may
supplement the questioning.

The defendant’s right to a fair jury trial is either statutory
or constitutional depending upon the nature of the case. Ajury
trial for serious offenses is a fundamental right and corner-
stone of the criminal justice system, unless the entitlement to a
jury is voluntarily waived by the defendant [3]. The impartial
jury is supposed to be a representative cross section of commu-
nity, but not necessarily of any particular composition.

Jury Composition and Selection

The function of voir dire is to assist the parties in ensuring
an impartial jury. Each party (litigant) is permitted a prede-
termined number of peremptory challenges and unlimited
number of challenges for cause to dismiss a potential juror.
Parties are entitled to truthful and honest answers from jurors
for determining use of their challenges. The voir dire process is
within the judge’s broad discretion and control.

Asignificant aspect of the jury voir dire process is to: 1) ob-
tain background information on the juror (education, personal
background, possible sources of bias or prejudice, knowledge
of the case, preconceptions as to subject matter etc.); 2) con-
dition and sensitize jurors to the theory of the case and the
evidence; 3) expose weakness and detrimental aspects of the
case and defuse them; and 4) establish attorney credibility,
trustworthiness and a rapport with the jurors.

Jurors are selected due to their personal characteristics
(demographics, personality factors, attitudes related and un-
related to the case). However, the better educated person or
person trained in the case’s subject matter will usually make
more accurate decisions than other jurors [4] and are more
likely to take notes [5] during the case. This characteristic is
important when considering scientific evidence or technical
matters [6].

Jury Challenges and Removal

Prospective jurors are selected during the jury voir dire (ques-
tioning of the jurors) phase of the trial. Attorneys may object or
exempt venirepersons by formally challenging them through
two methods - cause or peremptory challenges.

A challenge for cause is an objection to an individual juror
alleging a specific reason, or cause [7] that the person is incapa-
ble or unfit to serve on the jury as a matter of law. An unlimited
number of causal challenges may be used to dismiss the per-
son if counsel establishes a valid reason pending the judge’s
approval.

A peremptory challenge is made to a juror without assign-
ing any reason [8] and these are limited in number by court
rules or statute. Peremptory challenges may not be used in an
arbitrary, capricious or unfettered manner by either party if it
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purposefully violates equal protection (e.g., shared or different
race [9], gender [10]). Excluding jurors contingent on their at-
titudes, interest and bias pertaining to science and technology
are still discretionary deciding factors in the jury voir dire. Use
of peremptory challenges due to the juror’s intelligence, edu-
cation, knowledge of science or technology is problematic and
adversely effects fairness and equal justice. When the number
of peremptory challenges is exhausted, the attorney may only
challenge a juror for cause.

Science andTechnology Discrimination
Attorneys should inquire about the basis for an opponent’s
removing people from the panel with science or technical
backgrounds. The implication is that the opponent is lower-
ing the general intelligence level (“dumbing down”) of the
jury [11], thereby denying the defendant a fair trial, while
simultaneously relying upon science or technology as its
primary evidence. An argument of de facto intellectual dis-
crimination (equal protection) should be pursued. This
practice of intellectual juror discrimination is indicative of
fundamental unfairness and undermines the necessity of
finding the truth.

The case of State of Washington v. Corey Engstrom presents
an example of intellectual discrimination practiced during
jury voir dire. Engstrom was charged with driving while in-
toxicated (DUI) with a breath alcohol concentration above
the statutory limit. Scientific evidence was critical to proving
the per se violation. The prosecution used its peremptory chal-
lenges to remove the only two members of the jury venire with
technical backgrounds. Upon being dismissed, one of the ve-
nirepersons asked the judge:

“Maybe it’s just my opinion, but I guess, I don’t quite
understand why [the only] two technical people were
rejected by the State.”

The judge responded saying the government’s decision
was not provided. Whereupon, the prosecutor replied:

“The State felt that Mr. X as an electrical engineer and
as a supervisor thought as typically people in the situa-
tion do ... Just that in my experience as a lawyer, people
in Mr. X’s position frequently find themselves of the
opinion that they are smarter than any of the witnesses
and will adjust their opinions as to reject the opinions
of State’s experts ... I believe that the prejudice that’s
resulted from allowing this excused juror to ask that
question has prejudiced my case, my presentation of
the evidence beyond any question, especially with Mr.
Vosk here who I know is particularly acute at challeng-
ing these technical aspects” [12].

The case was dismissed without prejudice on different
grounds, thereby avoiding a ruling on intellectual discrimi-
nation premised on a violation of equal protection. (Batson v.
Kentucky [9] and J.E.B. v. Alabama [10]).
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What Jurors Need to Know

The jury needs to understand and appreciate both the test
result value and its context within the various sources of un-
certainty (error and reliability) as part of its decision making
process. However, most forensic science reports do not discuss
measurement uncertainties or their meaning.

Test Results

The test results in forensic science are routinely generated
through law enforcement’s crime laboratory. The educa-
tion level in crime laboratories is usually: Doctorate (Ph.D.)
degree—1%; Master of Science degree-3%; and Bachelor of Sci-
ence degree or less—96%. Non-scientists practicing science: 1)
rely upon equipment, manufacturer provided information and
reputation; and 2) do not intrinsically know and understand
science, interpretation and use [13]. Ways of understanding
this information should be conveyed to the jury venire.

Litigator vs Trial Attorney

The experienced trial attorney who knows and understands sci-
ence has thelitigation advantage primarily in the criminal justice
system. In the courtroom there is a difference between a litiga-
tor and trial attorney. The lawyer may be a litigator but not a trial
attorney. The litigator engages in motion practice encompassing
civil matters and legal action that may entail filing lawsuits and
presenting preliminary matters in court. The lawsuits are usu-
ally settled before trial. The trial attorney’s practice specializes in
trials (bench and jury) most often in the criminal justice system
and actually litigates the case to completion or verdict.

Voir Dire Information Questions-
Science

Thejury voir dire can be developed in a clear and concise man-
ner, using simple, short single fact statements or questions.

Educational Explanations for Prospective Jurors
The attorney should consider educating the jury by explain-
ing selected sample metrological concepts (alphabetically
presented):

Accuracy: Accuracy is the lack of error; how close a measure-
ment is to its true value.

Error:

D Error is the difference between the true value of the
measurand (quantity or object being measured) and the
measured value.

D The difference between error and uncertainty.

D The different types of error (random, systematic (proce-
dural), arithmetic, gross and confirmation bias.

Forensic Science: The difference between real science (astron-
omy, cosmology) with pseudoscience (astrology, cosmetology)
or pattern identification (latent prints, firearms and ballistics,
document/handwriting etc.) [14]-[16] and “junk science”[17]-
[19] or “pseudoscience” [20] (e.g., bite mark impressions [21],
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comparative bullet lead analysis, hair morphology evidence,
voice printidentification, dog-scent lineups [22], blood pattern
(spatter) analysis [23], Abel Assessment [24], Penile Plethys-
mography [25]-[27], clothing (based pattern seams on denim
pants) [28], cheiloscopy (lip prints) [29], and phrenology) [30],
[31].

Metrology:
D The science of metrology.
D The difference between metrology and meteorology.

Phrases: Explain the nonsense of the phrases “reasonable sci-
entific certainty” or “to a reasonable degree of a discipline’s
certainty” or “practical certainty” and that they are mislead-
ing, ambiguous, idiosyncratic, confusing and must not be used
or implied [32]. These idiomatic expressions are being taken
out of existence by the adoption of standards for reporting fo-
rensic science and discussion of results. No basis for certainty
exists, especially when it is not known what the “certainty” is,
its definition and its application [33]-[37]. The meaningless
colloquialism was historically created and perpetuated by at-
torneys without a basis in law or fact [38].

Scientific Evidence:
D The definition of scientific evidence and forensic science.
D Scientific evidence being supported by empirical data
and objective criteria.

Terminology:

D The difference between accuracy, precision, reproduc-
ibility, traceability and reliability of results offered as
scientific evidence.

D The difference between quality control and quality assur-
ance requirements.

D The difference between scientific knowledge and scien-
tific method.

D The term individualization refers to “absolute specific-
ity” and “absolute identification.” There is no scientific
basis for the individualization in criminalistics [39]-[40].

D The term uncertainty as the range of values that may be
true or false within with a level of confidence.

D The difference between error rates (methodology in
general) and likelihood ratios (specific analysis) [41].

Questions for Prospective Jurors

The attorney should consider asking jurors the following sam-
ple questions regarding scientific evidence and metrological
concepts. (alphabetically presented)

Accreditation: Does laboratory accreditation and proficiency
testing prevent mistakes or errors. (e.g., driver’s licence re-
newals and interim traffic violations)

Bias:
D If human bias effect test results.
D If technological results are affected by bias.
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D If bias in measuring instruments and values can artifi-
cially elevate or depress the true value or result.
D If the instrument or equipment self-corrects for bias.

Calibration / Certification: If the measuring device or instru-
ment must be regularly calibrated and certified.

Deception/Fraud:

D Whether or not “lexicographic dexterity” and “weasel
words” should be used to conceal, confuse, exaggerate or
obfuscate the results.

D If misnomers, conclusory terminology, operative words,
expressions, results, individualizing statements, verbal
labels, categorical decisions etc. can be used to mischarac-
terized the results [42]-[48].

D If misleading terminology and phraseology of unique-
ness, absoluteness and exaggeration are used should the
result be disregarded [49].

Error:
D If error begets error.
D If new analytical techniques are subject to error.
D If algorithms are impartial or subject to error [50].
D If zero error rates exist.
D If verbal scales without degrees of uncertainty or error
should be used to report results [51].

Fairness / Equal Justice: If impartial forensic science is crucial
to equal justice and promoting fairness.

Instrumentation / Equipment: If equipment or instrumentation
mandated or approved by statute or administration regulation
is it inherently accurate and reliable.

Measurement: 1f all types of measurement are subject to
uncertainty.

Methodology: Does the juror trust the scientific method and
science generally.

Quality Assurance / Quality Control:
D If quality assurance requirements must be maintained.
D If quality control requirements must be maintained.

Science:

D If they believe in science.

D If language and facts are indispensable in communicat-
ing science.

D If scientific facts are self-evident or obvious.

D If the aura of mythical scientific infallibility exists.

D Does the juror ideologically accept science?

D Is science fact or faith based.

D Does thejuror understand science and the specific topic of
analysis in this case?

D If science is supposed to be systematic, logical, and
methodical.
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Scientific Evidence:

D If results and scientific evidence should include the limi-
tations of analysis, measurement, reported uncertainty
and associated estimated probabilities.

D If faulty scientific evidence exists.

D If faulty scientific evidence has been used to convict the
innocent.

D If “The absence of evidence is not evidence of absence” [52].

D If there are strengths and weaknesses to scientific evidence.

D If there are any areas or types of scientific evidence that
are considered or assumed to be highly reliable.

Standards / Proof:

D If forensic science must be impartial.

D If one of forensic science’s objectives is to impartially
serve and benefit society.

D If forensic science is used to convict the guilty and protect
or exonerate the innocent.

D If the government must prosecute and convict based on
all of the evidence.

D If the proponent of an item of evidence must prove that
the item is in fact what it is claimed to be [53].

D If scientific evidenceis better evidence than other evidence.

Test Results / Conclusions:

D If the imprimatur of a government agency, laboratory,
office, or title makes the results authoritative, accurate,
trustworthy, credible or reliable.

D If evidence, reports and opinions should be within the
bounds of empirical findings and available knowledge
and not faith based [54].

D Whether science test results and conclusions must be
clear and reproducible.

D Whether results and conclusions must be derived from
the scientific method.

D If scientific results can be misunderstood.

D If accuracy is the difference between the measurement
and the actual value.

D If precision is the reproducibility or repeatability of a
measurement or value.

D If reports and testimony should use clear and straight-
forward terminology, clearly distinguishing data from
interpretations, opinions, and conclusions.

D If reports and testimony should disclose known limita-
tions that are necessary to understand the significance of
the findings.

D If laboratory accreditation is separate and different from
the analysts’s competency, credibility, and test results.

D If membership in a scientific organization is dependent
upon the analyst’s competency or ability to pay member-
ship dues.

Uncertainty:
D If uncertainty is a vagueness as to prelude anything more
than guesswork, as a result that is questionable, doubtful,
or not definite.
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D If uncertainty and error are critical measurements neces-
sary to ascertain the weight of evidence [55].

Validation:
D If validation must be performed on the method or process
for a result and particular purpose.

Conclusion

“Illegal and unconstitutional jury selection procedures cast
doubt on the integrity of the whole judicial process. They cre-
ate the appearance of bias in the decision of individual cases,
and they increase the risk of actual bias as well.” Justice Thur-
good Marshall [55].

Justice requires science must be accurately and effectively
communicated to the fact finder. Peremptory challenges due
to the juror’s knowledge of science or technology adversely ef-
fects fairness and equal justice. The practice of intellectual jury
discrimination is problematic and undermines the necessity
of finding the truth. The attorney has a moral, ethical and le-
gal duty to confront peremptory dismissals of jurors through
metrological information during the jury voir dire. The gov-
ernment must not prosecute and convict on less than all of the
evidence. Freedom is only a word until it is lost.

Disclaimer

This article is intended to provide general information; it does
not provide legal advice applicable to any specific matter and
should not be relied upon for that purpose. Interested parties
should review the laws with their attorney to determine how
they will be affected by the laws.
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