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A

conviction must never rest on junk science, and such
cases are subject to reversal on appeal when the trial judge
erred in ruling that the junk science was admissible.
Experience teaches that cases can be won or lost based on
the burden or standard of review that applies on appeal. With
much at stake, it is not surprising that the appellate standard of
review that applies to the trial judge’s gatekeeping function in
admitting scientific evidence is as controversial as the prospect
that junk science may result in wrongful convictions.1 Indeed, an
intense, ongoing nationwide debate among legal scholars and
appellate judges exists over the applicable standard of review.
Over the years, two camps have emerged. One camp,
expressing the minority view, recommends the application of a
de novo standard regarding the reliability of the science while
retaining the abuse-of-discretion standard regarding the trial
judge’s application of the science to the facts of the case. Some
supporters within this camp also contend that appellate judges
must conduct their own research to determine whether a particular science is junk science. The second camp, which
includes the majority of jurisdictions, favors the application of
an abuse-of-discretion standard to both determinations based
only on the record evidence.
In the criminal realm, Texas has joined in the nationwide
debate, ultimately deciding to apply the abuse-of-discretion
standard. As with other legal issues, one facet in the debate over
the standard of review involves consideration of the ethical
canons governing judicial conduct. The abuse-of-discretion
standard does not implicate those rules, while a de novo review
allowing independent judicial research would be prohibited
under the existing canons.
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Overview
The U.S. Supreme Court’s 1993 decision in Daubert v. Merrell Dow Pharmaceuticals, Inc., drastically altered the admissibility standard that applies to scientific evidence.2 Under
Daubert, Federal Rule of Evidence 702, which governs the
admissibility of expert testimony, superseded the then-dominant “general acceptance” test announced 70 years before by
the District of Columbia Circuit Court in Fry v. United States.3
Under Daubert, the proponent of scientific evidence must
show, by a preponderance of the evidence, that the evidence will
assist the factfinder.4 To make this showing, the proponent must
demonstrate that “the reasoning and methodology underlying
the testimony is scientifically valid and … that the reasoning or
methodology properly can be applied to the facts in issue.”5
Some factors that the trial judge, as the gatekeeper under Federal Rule of Evidence 104(a), must weigh when determining the
validity of a science include: (1) whether the science “can be
(and has been) tested”; (2) whether the science has been “subjected to peer review and publication”; (3) whether there is a
“known or potential rate of error … and the existence and
maintenance of standards controlling the technique’s operation”;6 and (4) whether there has been “ ‘explicit identification
of a relevant scientific community and an express determination
of a particular degree of acceptance within that community.’ ”7
Shortly before Daubert, in Kelly v. State, the Texas Court of
Criminal Appeals adopted a strikingly similar relevance and reliability standard for Texas Rule of Evidence 702.8 The standard
in Texas criminal cases is, therefore, commonly referred to as the
Daubert/Kelly standard.9 Kelly requires the trial judge to make a
preliminary, gatekeeping determination as to whether the science-based testimony will be “sufficiently reliable and relevant
to help the jury in reaching accurate results.”10 The proponent
of the evidence must establish, by clear and convincing evidence
(a higher standard than Daubert requires), three factors: first,
“the underlying scientific theory must be valid”; second, “the
technique applying the theory must be valid”; and third, “the
technique must have been properly applied on the occasion in
question.”11 An inquiry into the following non-exclusive circumstances guides judges in deciding the three factors:
(1) the extent to which the underlying scientific theory and
technique are accepted as valid by the relevant scientific
community, if such a community can be ascertained; (2) the
qualifications of the experts testifying; (3) the existence of
literature supporting or rejecting the underlying scientific
theory and technique; (4) the potential rate of error of the
technique; (5) the availability of other experts to test and
evaluate the technique; (6) the clarity with which the underlying scientific theory and technique can be explained to the
court; and (7) the experience and skill of the person(s) who
applied the technique on the occasion in question.12
In the wake of Daubert, the applicable appellate standard of
review became a subject of much debate among legal scholars.
Many argued for a de novo review of the science’s reliability and
an abuse-of-discretion review of the application of the science
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to the facts of the case.13 Faigman, Porter, and Saks, early commentators on the issue, declared that the validity of a scientific
fact, when it “transcends a particular dispute,” should be
reviewed de novo because it “resemble[s] legislative facts” relating to law and policy, which are typically reviewed de novo.14
These commentators maintained that a de novo review would
prevent courts from ruling inconsistently on the same science.15
In 1997, approximately four years after Daubert, the U.S.
Supreme Court addressed the applicable standard of review in
General Electric Company v. Joiner. The Court held that a trial
judge’s ruling on the admissibility of scientific evidence is
reviewed under the deferential, abuse-of-discretion standard.16
Because the Court did not specifically reject a bifurcated
standard, though, some appellate judges and legal scholars continue to consider the issue unsettled and advocate for a partial
de novo review.17 Professor Michael H. Gottesman, who argued
on behalf of Daubert and Joiner before the Supreme Court and
who specifically argued in Joiner that the lower court properly
applied the abuse-of-discretion standard, took a different position when he later weighed in on the issue in a law review article. In addition to the pre-Joiner arguments,18 Gottesman
claimed, among other things, that appellate courts will simply
pay lip service to the abuse-of-discretion standard while actually applying a de novo review to achieve the desired result.19
Gottesman referred to this as “appellate disingenuity.”20 He also
claimed that a federal judicial “nominee’s philosophical attitudes about scientific testimony will become a new litmus test
for confirmation of district judges.”21
Alaska Supreme Court Justice Dana Fabe, in her concurring
and dissenting opinion in State v. Coon, argued that a de novo
review of the validity of a science is appropriate.22 Justice Fabe,
citing some of the aforementioned scholars, maintained that a
de novo standard would result in consistent rulings by Alaska
courts.23 The failure to do so, she feared, would mean that erroneous guilty verdicts would erode the public’s confidence in the
criminal justice system.24 Justice Fabe also remarked that the
validity of a science is a legal issue, not dependent on “case-sensitive factual determinations[.]”25 A science’s validity does “not
turn on an assessment of the credibility of witnesses,” she
wrote.26 A science is “either reliable or unreliable.”27
A set of scholars and judges who have advocated for a de
novo review in this context have taken the matter a step further.
A de novo review, in their opinion, includes the right and the
prerogative of an appellate court to conduct its own research
when considering a science’s validity, notwithstanding the evidence presented in the trial court.28 Professor Edward K. Cheng
has asserted that independent judicial research complements
judicial education programs on scientific evidence.29
This approach has garnered numerous objections from
scholars and judges alike.30 Cheng, who ultimately advocates
for independent judicial research, subject to certain potential
limitations, discussed and addressed two of the leading criticisms.31 One criticism of independent judicial research is that it
conflicts with the nature of our adversarial justice system in
which the parties are responsible for presenting evidence and in
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which the judge is the “neutral and passive decisionmaker.”32 In
response, Cheng states that this may be the only situation in
which our “adversarial values” should be sacrificed because accuracy is otherwise compromised.33 Cheng argues that experts,
unlike other witnesses, can be paid by the parties, “ensuring
conflicting and partisan testimony,” and in criminal cases,
where the defendants are indigent and unable to hire an expert,
the prosecution’s scientific evidence may be left unchallenged.34
Further, Cheng succinctly stated that the public “expects courts
to get the science right.”35
A second criticism of independent judicial research is that
judges will not be able to conduct “first-rate library research”
due to lack of resources.36 Because they are not scientific experts
in their own right, judges risk “missing important information
or being duped by outlier, polemical, or otherwise discredited
material.”37 Cheng contends, however, that this concern is
unwarranted.38 To him, judges will rely only on reliable sources,
as they are accustomed to doing, and will avoid “dubious”
sources so as not to risk the “persuasive power of their opinions,
let alone their reputations.”39 Independent research will be limited by the case and what the parties present.40 Thus, a judge’s
research will only supplement what the parties provide.41
The Texas Position
So where does Texas stand? Though Texas is not bound by the
Supreme Court’s interpretation of the Federal Rules of Evidence
in Joiner, the Texas Court of Criminal Appeals, confronted with
the dueling standards of review in Hernandez v. State, settled
the issue once and for all — the abuse-of-discretion standard
applies to both Kelly’s reliability and relevancy requirements.42
In Hernandez, the trial judge ruled that a technician’s testimony concerning the results of a marijuana drug test performed by an ADx analyzer testing machine was reliable and,
therefore, admissible.43 The Court disagreed.44 It held that the
record was devoid of any evidence demonstrating the machine’s
scientific validity.45 The fact that the trial judge had admitted
such testimony in the past did not mean that the technician’s
testimony was ipso facto reliable for purposes of this case.46 If
the judge had held a gatekeeping hearing on this issue in a previous case, he should have made it part of the record, which
would have supported his ruling.47
The Court upheld the court of appeals’ determination that
the trial judge abused his discretion and limited its review to the
trial record.48 Regarding the latter, the Court explicitly refused to
consider the evidence of the ADx analyzer’s reliability that the
State submitted along with its brief.49 Noting that the State bore
the burden at trial, the Court remarked, “The trial court should
have been given this material, and appellant should have been
allowed an opportunity to cross-examine any witnesses who
sponsored it.”50 Finally, discussing the principle of judicial notice,
the Court stated that “judicial notice on appeal cannot serve as
the sole source of support for a bare trial court record. … ”51
The dissent argued that the Court should apply a de novo
review of the reliability of the science and an abuse-of-discretion standard of the trial judge’s application of the science to
www.texasbar.com/tbj

the facts.52 The dissent relied on the same arguments that had
been advanced before and after Joiner — that an abuse-of-discretion standard of review would lead to inconsistent treatment
by courts of the same science, potentially leaving the bench and
bar without guidance; that a science’s validity or reliability does
not depend on the circumstances of a particular case; that the
trial judge is not in any better position to determine a science’s
validity; and, that appellate courts can consider the across-theboard policy issues when establishing precedent.53
The dissent also maintained that a de novo review of scientific evidence includes an appellate court’s ability to conduct its
own research, outside of the record, to determine a science’s
validity.54 This assessment, the dissent recognized, allows for an
independent, neutral determination, which avoids any biases
that the parties’ experts may possess.55 Further, on their own initiative, appellate judges can obtain more reliable, higher-quality
information about a scientific theory or technique than the parties can provide.56 The dissent also believed that arguments
about the validity of a science may be more effective when presented in written form than through testimony.57 Finally, independent judicial research would also permit the law to keep up
with a rapidly changing scientific field.58 Appellate courts could
then quickly remedy any injustice that has resulted from the
admission of a science that was viewed as valid at the time of
trial but later determined to be junk science.59
One of the concurring opinions in Hernandez strongly criticized the dissent’s argument that appellate courts should be
permitted to conduct their own research as part of a de novo
review.60 Without commenting on whether a partial de novo
review would be appropriate, the concurrence stated: “Equating de novo review with an outside-the-record examination confuses the ‘how’ of appellate review with the ‘what’ of appellate
review.”61 Elaborating, the concurrence started by pointing to
Cheng’s two most noted challenges to independent judicial
research.62 It also stressed the important nature of live testimony and the ability to confront and cross-examine scientific
experts in assessing reliability.63
Under current Texas law, there are other reasons that a de
novo review should not be the standard. Preservation of error is
systemic,64 and, in most instances, when a party fails to properly preserve an issue or argument, it is procedurally defaulted.65
Allowing the parties to submit new materials concerning the
validity or invalidity of scientific evidence on appeal runs afoul
of this well-ingrained principle. In a similar vein, the Court of
Criminal Appeals has held that it will not examine the propriety of a trial judge’s evidentiary ruling based on evidence that
the trial judge never had an opportunity to consider.66 Independent judicial research on appeal is contrary to this principle
as well. Indeed, Arizona’s Supreme Court has recognized the
logical fallacy of reversing a trial judge’s admissibility ruling
based on evidence not presented at trial, stating, “It is somewhat incongruous to call the trial court’s ruling ‘error.’ ”67
The dissent’s argument in Hernandez that independent judicial research is required to promptly remedy the injustice that
results when a conviction rests on “junk science” is not as crucial
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as it may first appear given Texas’ writ jurisprudence. A person
wrongfully convicted based on “junk science” may obtain relief
by way of an application for a writ of habeas corpus,68 where it
is permissible to develop the record with new evidence.69 Texas
recognizes actual innocence based on newly discovered evidence,70 and Texas recognizes a violation of due process when a
conviction is obtained with either the knowing or unknowing
use of material false, perjured, or misleading evidence.71 Generally, habeas proceedings tend to be less formal than trials, and
habeas trial judges, as well as the Court of Criminal Appeals —
the ultimate factfinder on habeas72 — has the authority to order
the parties to cure a deficient record with any information relevant to the disposition of the habeas applicant’s claims.
Related Ethical Issues
Whichever view one may subscribe to, Texas’ Code of Judicial Conduct appears to prohibit independent judicial scientific research. According to Canons 1 and 2, a judge is responsible
for ensuring that the integrity, independence, and impartiality
of the judiciary are preserved.73
Canon 3 specifically addresses restrictions on ex parte communications:
A judge shall not initiate, permit, or consider ex parte
communications or other communications made to
the judge outside the presence of the parties between the
judge and a party, an attorney … or any other court
appointee concerning the merits of a pending or
impending judicial proceeding.74
Independent scientific research at the appellate level is likely
forbidden under this provision.75 However, a judge is permitted
to obtain the help of an expert on the “law” if the judge notifies the parties of the expert consulted and of the substance of
the advice, and the court gives the parties an opportunity to
respond.76 Although there is no interpretive authority in Texas
concerning whether an expert on the “law” can be read to
include experts on scientific matters, in written form or otherwise, it is likely that the provision would be interpreted to
apply only to legal scholars, as opposed to non-legal, scholarly,
or expert opinions that may affect the law.77
One could argue that independent judicial research might
violate these rules and could lead to various forms of sanctions,
or, perhaps, even removal in an extreme circumstance. Additionally, judges may be required to recuse themselves from any
cases in which their “impartiality might reasonably be questioned” as a result of any independent judicial research.78
However, the rules do contain an exception for “ex parte
communications expressly authorized by law.” Consequently,
the doctrine of judicial notice comes into play in the debate over
independent judicial scientific research.79 Judicial notice includes
two types of facts: adjudicative and legislative facts. Generally, it
is not permissible for judges to conduct outside research of adjudicative facts — those that relate to the particular dispute,
including facts about the parties, the circumstances, and background conditions.80 But it is permissible for judges to inde572 Texas Bar Journal • July 2011

pendently research legislative facts, which relate to policy and
inform a court’s legislative judgment in interpreting the law.81
In Texas, any limitations on judicial notice of adjudicative
facts have no bearing on a trial judge’s preliminary admissibility ruling. Under Texas Rule of Evidence 104(a), when a judge
exercises his or her gatekeeping function under Kelly, with the
exception of privilege, the judge is not bound by the evidentiary rules, including those governing judicial notice.82
The Texas Court of Criminal Appeals has previously invoked
common law rules pertaining to judicial notice to use extrarecord, scientific articles when reviewing a trial judge’s scientific reliability ruling.83 After Hernandez, however, it appears that
the judicial notice doctrine cannot be used to justify independent, extra-record judicial research into scientific issues.
But as Professor Elizabeth G. Thornburg observes, it is virtually impossible to label independent judicial research in this
context as belonging definitively to either category — adjudicative or legislative — individually.84 She argues that, with
respect to the reliability and relevancy determination under
Daubert, “the analysis operates on three fact levels”: first, facts
pertaining to the abstract scientific theory or principle that
underlies the conclusion; second, “the general technique or
procedure that produces the data;” and third, how the procedure was applied in the case.85 She states that the first two “will
have implications beyond the particular case … [and] resemble
legislative facts or even law. But they are also applied to resolve
a disputed issue in the particular case, and in that sense they are
adjudicative facts.”86 The third level, Thornburg contends, concerns an adjudicative fact.87 Therefore, judges conducting independent research will not be able “to confine that research to
the information that will be used legislatively.”88 Thornburg’s
breakdown demonstrates that any attempt to justify independent legal research of a science’s validity under the guise of a permissible legislative fact assessment would be disingenuous.
If a bifurcated standard of review allowing for independent
judicial research of a science’s reliability as part of a de novo
review were ever adopted in Texas, the Canons of Judicial Conduct might need to be revised. Explicit amendments that precisely delineate the scope and limitations on such research
would be advisable. Most important, any revisions would need
to account for due process. If judges were to conduct independent judicial research, the judicial conduct rules should
make clear that, in those circumstances, the parties shall receive
timely notification, disclosure of the judge’s research, and an
opportunity to respond.89
In conclusion, the majority and minority views on independent judicial research each have their own benefits and detriments. Putting aside the intellectual debate, however, advocates
of both can agree on one point: It is crucial that junk science
does not result in a wrongful conviction of an innocent person.
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