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Abstract
Courts regularly rely on scientific expert testimony in police use-of-force cases, and the
Force Science Institute (FSI)—a private, for-profit entity—has emerged as an important
source of purportedly scientific principles shaping police training, policies, and legal
outcomes. Its “peer-reviewed” corpus is presented as scientifically authoritative and
feeds into “Force Science Analyst” certification and expert consulting. Employing
bibliometric analysis and three validated measures of scientific reliability, we assess a
recent volume (Force Science) representing FSI’s claimed knowledge for scientific
reliability. Contrary to FSI’s assertions, our findings show its published materials fail to
meet the scientific rigor demanded by the Daubert standard, which governs the ad-
missibility of scientific evidence in U.S. courts. These results highlight the need for
caution and critical scrutiny of such evidence, and suggest that reliance on Force Science
in legal proceedings, training programs, and policing policies risks introducing un-
verified concepts into high-stakes decision-making contexts.
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Introduction

Since the 1908 “Brandeis Brief” (Muller v. Oregon, 1908), US courts have relied upon
social science findings to adjudicate issues across a wide spectrum of cases, including
“discrimination, the death penalty, and placing a monetary value on a life” (Smith &
Alpert, 2002, p. 687). The intersection of scientific evidence and legal decision-making
represents a critical frontier in criminal justice, particularly concerning police use-of-
force incidents. Courts’ increasing reliance on scientific expertise to inform and assist
the fact-finder, ultimately influencing judicial outcomes, stresses the need for rigorous
research on police behavior that adheres to well-established scientific standards
(Fournier, 2016; Reisberg et al., 2016).

Within this context, the Force Science Institute (FSI), a private, for-profit firm, has
promoted itself as the foremost source of scientific evidence relevant to use-of-force
litigation, amplifying its influence through the certification of “Force Science Analysts”
and consulting on high-profile law enforcement cases (Apuzzo, 2015; Nave et al., 2024;
Valentino-DeVries et al., 2021). FSI’s concepts shape the broader discourse on use-of-
force practices, informing police training and policy development, investigations
conducted by police oversight entities, and public debate.

FSI’s prominent role in shaping police policy and influencing legal outcomes has
attracted mounting attention from journalists (Apuzzo, 2015), as well as researchers
and other experts. Each of these groups has raised questions about the scientific validity
of FSI’s methodological approaches and the conclusions in FSI’s publications, offering
critical assessments in peer-reviewed publications (Fournier, 2016; Hyman, 2022;
Nave et al., 2024), academic commentary (Hyman, 2022), and expert testimony
(Fournier, 2011, 2019).

Recent scholarship has critically examined specific courtroom uses of FSI “ex-
pertise,” highlighting how claims regarding officers’ perception-reaction times and
post-incident memory reliability are leveraged in use-of-force litigation. Nave et al.
(2024) provide a careful rendering of several cases where FSI-affiliated experts asserted
scientifically-framed claims—such as the inevitability of delayed reaction times that
justify officers shooting preemptively and the necessity of two sleep cycles before
interviewing involved officers—in ways that have directly influenced jury interpre-
tations of “officer reasonableness.” However, Nave and colleagues illustrate that these
claims often involve significant methodological shortcomings, raising concerns about
their scientific validity. For example, the authors recount the prosecution’s expert
witness in a murder trial involving a police officer defendant, characterizing FSI
research as “…a very clinical situation. It was very, very clean. It was done in a
laboratory-type atmosphere” (Nave et al., 2024, p. 15). Despite the appeal to scientific
authority and language, the underlying material relied upon by the expert here was, in
fact, not scientifically reviewed or published, and instead appeared in the non-scientific,
professional publication Law Enforcement Executive Forum (Lewinski et al., 2014).

Given these concerns about FSI’s role as a purveyor of putatively scientific
information, concerns succinctly articulated in Nave et al. (2024), FSI’s publications

2 Police Quarterly 0(0)



would benefit from the standard types of review and scrutiny accorded to research
presented as credible scientific evidence. There are two compelling reasons for such
scrutiny. First, the integrity of scientific evidence introduced in court relies on robust,
generalizable, and replicable research, as encapsulated by the Daubert standards of
testability, peer review, error rate, and general acceptance. An examination of FSI
publications would inform courts and other legal decision makers in the application of
theDaubert standard. Second, evidence-based policing relies on high-quality empirical
research to inform policy and practice, requiring accountability and scientific rigor from
its sources to meet this commitment. Without scrutiny, the scientific quality of research
by any source, including FSI, remains a matter of conjecture and speculation. Yet no
comprehensive evaluation of FSI’s research corpus exists.

Our goal, therefore, is to clarify the extent to which of FSI’s contributions should
inform legal proceedings and evidence-based policing practices by assessing whether
FSI’s publications are consistent with widely acknowledged standards of rigor within
the scientific community. In doing so, we provide a general framework for prospec-
tively assessing scientific research that can influence critical decisions in policing and
assist in the development of valid empirical evidence for use in police practice and the
courtroom.

Scientific Evidence & The Force Science Institute

The legitimacy of legal proceedings depends on fair and accurate adjudication, which
requires litigants to substantiate their claims with credible evidence (Walrdon, 2011).
Evidence law—formalized, inter alia, through the Federal Rules of Evidence—
provides a framework for identifying admissible evidence and specifying how it
may be used in judicial proceedings. Within this system, expert testimony plays a
pivotal role, providing specialized knowledge about topics beyond the common un-
derstanding of factfinders (Federal Rule of Evidence 702). A longstanding challenge
for courts, however, is distinguishing credible expert assertions from claims lacking in
empirical or methodological support (Chan, 1995; Huber, 1993).

The Paradoxical Nature of Scientific Evidence

In our legal system, jurors must determine how much weight they will give to various
pieces of evidence. For example, jurors may assess that one witness is more credible
than another or that a video refutes a witness’s testimony. Outside of the investigative
grand jury process, however, jurors do not determine what evidence to review. Instead,
lawyers seek to introduce evidence, and judges determine whether that evidence is
admissible. Expert testimony is admissible when based on sufficient “scientific,
technical, or other specialized knowledge.” (Federal Rule of Evidence 702)

Admissibility is particularly important in the context of scientific expertise. Pre-
senting expertise in scientific terms has the distinct capacity to serve as what scholars
term a “veneer” – a way to make conclusions more palatable and convincing even when
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they “conflict with mundane reasoning and challenge credibility” (Nave et al., 2024,
p. 1). As Nave et al. (2024, p. 9) observe, use-of-force experts’ “scientific” claims carry
particular weight because “court procedures problematize the intersubjective world in
ways that set the stage for rendering an objective solution… and scientific claims fit
easily within that frame.” This influence stems not only from procedural dynamics but
also from (p. 9) “a long history of scientific and social scientific expertise yielding
insightful answers to questions put before the court.”

The perceived objectivity of the scientific method amplifies this dynamic. Orga-
nizations such as FSI explicitly leverage this perception, promoting their work as “the
research and application of unbiased scientific principles and processes to determine the
true nature of human behavior in high stress and deadly force encounters” (Force
Science, 2018a). This framing strategically positions FSI claims as inherently credible
and impartial because they are scientific, enhancing their rhetorical force in legal
proceedings (Nave et al., 2024).

Herein lies the paradox. While judges and jurors typically understand that the scientific
method is used to generate reliable knowledge, they often lack the specialized expertise
necessary to distinguish between theories or techniques that reflect rigorous scientific
inquiry and those that convincingly employ scientific language as a veneer. In short, there is
often a substantial gap between an expert’s assertions of scientific authority and factfinders’
ability to understand and critically assess the basis for that authority.

To address this vulnerability, courts predicate the admissibility of scientific evidence
on a showing that such evidence meets a minimum threshold of reliability. As the
Advisory Committee note to Rule 702 emphasizes, “[j]udicial gatekeeping is essential
because just as jurors may be unable, due to lack of specialized knowledge, to evaluate
meaningfully the reliability of scientific and other methods underlying expert opinion,
jurors may also lack the specialized knowledge to determine whether the conclusions of
an expert go beyond what the expert’s basis and methodology may reliably support”
(Committee Notes on Rules—2023 Amendment, 2023).

The Admissibility of Scientific Evidence

For years, the admissibility of scientific evidence was governed by the standard set by
the D.C. Court of Appeals in Frye v. United States,1 which specified that expert
testimony was admissible so long as the underlying methodology was “generally
accepted” within the relevant scientific field. Despite widespread adoption by federal
and state courts, Frye was criticized for permitting the admission of evidence derived
from methods that, while generally accepted, lacked scientific rigor and reliability, and
for excluding evidence that resulted from the application of novel. but empirically
sound, scientific methods. In 1975, Congress adopted the Federal Rules of Evidence,
including Rule 702, which revised the criteria for admitting scientific evidence by
requiring that expert testimony be based on reliable principles and methods (Giannelli,
1980).
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In 1993, Daubert v. Merrell Dow Pharmaceuticals2 further refined Rule 702,
holding that scientific testimony must be “scientifically valid” (p. 593) and “reliable”
(p. 589). The Court specifically noted that it was not adopting the scientific definitions
of validity and reliability, which narrowly pertain to study design and replication, but
rather used those terms to describe “evidentiary reliability,” or the overall “trust-
worthiness” of the evidence (p. 590, fn. 9). In short, to meet the standard of evidentiary
reliability, scientific evidence—including expert testimony—must be scientifically
credible (i.e., both valid and reliable).3

The Court did not delve into the precise practices and standards that establish
scientific credibility, but it did establish guidelines to enhance the scientific rigor of
expert testimony presented in court, aligning with broader scientific standards of
accuracy and objectivity (Chan, 1995; Faigman, 2012; Faigman et al., 1999; L.
R. Fournier, 2016; Gatowski et al., 2001). The Daubert Court laid out four factors
for courts to assess the trustworthiness of scientific evidence: testability, peer review
and publication, error rates, and general acceptance by the scientific community.

· Testability addresses whether an expert’s claim, theory, or technique has been—or
can be—empirically tested, a foundational element of scientific inquiry.

· Peer review and publication refers to whether the evidence underpinning the
expert’s testimony is supported by peer-reviewed studies that have undergone
scrutiny for internal validity and statistical reliability.

· Error rate pertains to the known or potential frequency of error in the scientific
method or technique behind the expert’s claim, addressing internal, statistical, and
external validity relevant to the specific case.

· General acceptance evaluates the degree of consensus among experts in the
relevant scientific field regarding the methods underlying the expert’s testimony.

These four Daubert criteria were further entrenched by later amendments to Rule
702, providing courts with a structured framework to evaluate the credibility of sci-
entific evidence. Citing Daubert dicta, Chan (1995, p. 11) notes thatDaubert is aimed at
ensuring scientific validity, which is “not so much a standard or a benchmark as it is an
inquiry into process, centered ‘solely on principles and methodology, not on the
conclusions they generate.’”

Rule 702 and the Daubert framework help courts identify and exclude “junk science,”
thereby ensuring that only scientifically rigorous evidence informs judicial decisions
(Huber, 1993). These four considerations—testability, peer review, error rates, and general
acceptance—are essential to establishing the scientific credibility upon which evidentiary
reliability rests. Requiring scientific expert testimony to adhere to stringent standards serves
an important jurisprudential function, preserving judicial accuracy and fairness (Fournier,
2016).4
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Internal and External Validity

The Daubert standard helps ensure that scientific evidence satisfies two overarching
benchmarks: internal validity and external validity. Internal validity exists when
research results are accurate, i.e., that a study measures what it claims to measure. This
can be ensured, for example, through random assignment of treatment and controls and
conducting studies with fidelity to scientific principles. External validity exists when
research results can be generalized, or reliably applied to circumstances and settings
beyond those specifically tested in the underlying research. This can be achieved, for
example, through large or representative sampling.

Scientific expert testimony requires the underlying research to be both internally and
externally valid. This observation cannot be overemphasized: In every instance where
an expert witness offers scientific testimony, they are applying prior research results to
the facts at hand. When the underlying research suffers from poor design or im-
plementation, we cannot be confident that its conclusions are valid. And when we
cannot be confident that the conclusions are valid in the context of the prior research
(internal), we cannot confidently apply those conclusions to a novel situation, such as
the one being contested at trial (external). Thus, internal validity is a necessary, but not
sufficient, condition for external validity. Moreover, even when a study demonstrates
internal validity, it is of no use in litigation unless its findings can be reliably generalized
to the case at bar.

FSI Training and Concepts

The Force Science Institute (FSI) exerts considerable influence over how practitioners
and judicial actors evaluate police use-of-force incidents, primarily through its ex-
tensive, widely attended training programs. As Nave et al. (2024, p. 14) inform us, “[T]
he FSI has become a clearinghouse in the expertise market, an example of what some
scholars describe more generally as reflective of ‘the commodification of the expert.’”

FSI Training and Consulting. FSI’s educational curricula comprises three distinct courses
focused on use-of-force incident evaluation. Their entry-level “Force Encounters
Course” consists of 16 hours of instruction ($395) covering “psychological and
physiological factors that affect threat assessment, sensory perception, decision,
performance, and memory and applies these evidence-based concepts to high-stress
and life-threatening encounters in a law enforcement context” (Force Science, 2022a).
The institute emphasizes that this curriculum derives from “peer reviewed research that
uses precise time-and-motion measurements to document environmental, physiolog-
ical, and psychological dynamics during high-threat events,” claiming their approach
“support[s] commitment to procedurally just investigations, employing realistic,
thorough, and evidence-based analysis” (Force Science, 2022a).

The institute’s core certification program, which produces hundreds of “Force
Science Analysts” annually, operates through both hybrid ($1,650) and online-only
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($1,399) formats (Force Science, 2019). According to FSI, these programs “use… the
combined knowledge of a team of world-class experts to explore the complex mix of
human dynamics involved in the often complicated, confusing, and controversial uses
of force by law enforcement personnel” (Force Science, 2022b). The stated objective is
to enhance law enforcement professionals’ understanding of human factor dynamics,
allowing “graduates to draw clear, accurate, and concise conclusions in their [use-of-
force] investigations” (Force Science, 2022b).

FSI’s advanced offering, the “Advanced Force Science Specialist Course” (price
available only upon request), purports to examine “the intricate facets of human be-
havior during critical incidents, anchored in solid research and theory about high-stress
human performance” (Force Science, 2023). The curriculum claims to span multiple
disciplines, including “fundamental motor actions, their role during pivotal moments,
attention dynamics like eye tracking and focus, pattern discernment, proactive thinking,
decision-making processes, and memory recall” while incorporating elements of
“neurophysiology, vision, cognition, memory, decision-making, learning theory, ex-
ercise physiology, and kinesiology” (Force Science, 2023).

Beyond its educational offerings, FSI maintains a Consulting Division frequently in-
volved in officer legal defense during controversial cases. The division claims its members
possess unique qualifications in explaining “human performance during dynamic force
encounters” and “specialize in understanding the psychological, physiological, and en-
vironmental influences that can impact perception, attention, and performance during
police and civilian-involved critical incidents” (Force Science, 2018b).

Influence of FSI Training and Concepts on Legal Processes. As articulated by its founder,
FSI actively seeks to shape understanding across the criminal justice landscape, aiming
to “educate law enforcement, courts, and communities” about “use-of-force decision-
making, performance, and outcomes” (Lewinski, 2022, p. XV). This influence
manifests through three distinct but interrelated mechanisms: litigation outcomes, pre-
litigation decision-making, and police training.

First, expert testimony by Certified Force Science Analysts can significantly shape
factfinder determinations in use-of-force proceedings. High-profile cases illustrate this
dynamic. In the 2021 prosecution of former Brooklyn Center, Minnesota officer Kim
Potter for the fatal shooting of Duante Wright, defense experts employed FSI’s “slip
and capture” concept, introducing it as a type of “action error,” to explain how Potter
mistook her pistol for her Taser when she fired the fatal shot. Similarly, FSI founder Dr
William Lewinski previously testified about “slip and capture” and “inattentional
blindness” in defense of Bay Area Rapid Transit officer Johannes Mehserle, who was
being prosecuted for the fatal shooting of Oscar Grant III. And in the 2024 trial of
Connecticut State Trooper Brian North, prosecutors initially retained Sgt. Jamie
Borden, an FSI Senior Instructor, to analyze a police use-of-force incident. After
Borden recommended against charging the officer involved, the defense subsequently
engaged him to support their case (Brown, 2024). In all three cases, FSI-derived
concepts lent scientific legitimacy to defense arguments challenging perception or
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intentionality, with tangible legal consequences—as evidenced by Mehserle’s con-
viction for manslaughter but acquittal for murder (Lewinski, 2010; Remsberg, 2011).

Second, FSI concepts systematically influence pre-judicial decision-making by civil
and criminal attorneys. FSI actively cultivates this influence through its Consulting
Division, explicitly targeting prosecutors and district attorneys in its case review intake
process; when attorneys request a case review on the FSI website (Force Science,
2024), the second and third question on the form are, respectively, “Are you a
prosecutor?” and “Are you a district attorney?” The impact is concrete: the Plymouth
County, Massachusetts’s District Attorney’s Office, for instance, cited the evaluation
provided by a “Certified Force Science Analyst” in declaring a trooper’s use of lethal
force “appropriate and lawful” (Plymouth County District Attorney’s Office, 2021,
p. 4). In January 2023, the California Attorney General’s office cleared Los Angeles
Police Department Officer Toni McBride of wrongdoing in the 2020 fatal shooting of
Daniel Hernandez, relying in part on the analysis of Dr Lewinski, whom the office hired
to review the case (Rector, 2023). This sequence illustrates how FSI analyses – rooted
in Force Science studies – can influence prosecutorial decision-making on whether and
how to criminally charge officers.

Third, FSI concepts shape the institutional processes that determine what in-
formation reaches legal decision-makers. As noted on the website Police1, agency
administrators are encouraged to review tactics “through the eyes of a Force
Science-certified analyst” (Blake, 2013). Certain FSI principles, such as “action
beats reaction,” have achieved what Nave et al. (2024, p. 12) describe as the status
of “common knowledge held among police officers,” fundamentally framing how
use-of-force incidents are evaluated and articulated. This, as with other FSI con-
cepts, has obvious implications for internal evaluations of use-of-force incidents, as
well as how those internal evaluations are communicated to external audiences that
precede legal decision-making. In British Columbia, Canada, for example, a Force
Science Analyst explained to a civilian oversight board why “pre-assaultive
cues”—”‘squaring off in a combat stance,’ clench[ed] hands, exhibiting a
‘1000-yard stare,’ and displaying ‘resistive tension’”—justified an officer’s use of
“pre-emptive force” against a motorist, doing so by “‘fram[ing] the ‘cues’ issue in
the context of ‘a concept spelled out in scientific detail’” (Remsberg, 2011,
para. 36).

The penetration of FSI concepts into police-related litigation exemplifies what Lvovsky
(2017, p. 2081) termed the “judicial presumption of police expertise.” The pervasive
influence of FSI concepts across legal and administrative domains is not incidental but
strategic, as evidenced by Force Science News headlines celebrating their impact: “Case
Studies: How Force Science Analysts Helped Accused Officers” (Remsberg, 2011); “Top
Experts Work with Force Science to Advance Police-Related Research” (Kliem, 2022);
“Trainers as Police Practice and Human Factors Experts” (Kliem, 2023); “Leading the
National Discussion on Policing” (Kliem, 2020); “Aligning Research on Human Per-
formance Across High-Stakes Professions” (Kliem, 2024).
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Methods

Given FSI’s influence on law enforcement training and policy development, its frequent
participation in use-of-force litigation (Nave et al., 2024), and the stated goals of FSI
itself to influence courts, policy, and police training (Lewinski, 2022), the reliability of
its research should be evaluated against relevant evidentiary standards.

To do so, this study undertakes a systematic appraisal of the FSI research reproduced
in a recent volume entitled Force Science: Peer-Reviewed Scientific Research
(hereafter, Force Science). The volume consists of twenty-four previously published
articles that Dr Lewinski, FSI’s founder, director, and senior researcher, describes as
addressing “some of the most critical questions asked by the Force Science research
team,” documenting findings that have substantial implications for “investigations,
training, and honest accountability” in law enforcement (Lewinski, 2022, p. XV). The
centrality of these articles to FSI’s mission is evident in the explicit aim of the collected
volume: to employ scientific principles and evidence to explain the complex inter-
actions between human and environmental factors in police use-of-force scenarios,
with the stated purpose of educating “law enforcement, courts, and communities”
(Lewinski, 2022, p. XV). Thus, Force Science represents the core scientific bases of
FSI’s curricula, training, reports, testimony, and research agenda. These articles are also
reflective of FSI’s research methods, as evidenced by Dr Lewinski’s first authorship of
ten of the studies and co-authorship of the remaining fourteen.

The appraisal here employs established assessments of scientific reliability and
impact, examining the methodological practices, transparency, and fulfillment of the
Daubert criteria of the studies contained in Force Science. The analysis then considers
how these standards shape the suitability of FSI research for judicial and policy ap-
plications. This evaluation is particularly timely given the growing national emphasis
on evidence-based policing and the need for science-driven approaches to police reform
(Lum & Koper, 2017; Ratcliffe, 2022). Our study provides insights with broad im-
plications for its suitability as a source of courtroom evidence and for the policing
policies that rely on FSI for their justification.

As an analysis of secondary data in the public domain, it was exempt from IRB
review as per the Common Rule.

Data

Our analysis focuses on the twenty-four articles compiled in Force Science, a collection
that the FSI characterizes as its core scientific contributions and that serves as both the
scientific foundation for FSI’s training programs and the principal scientific bases for
their investigative methodologies. Force Science groups these articles into eight
thematic areas: Foundational Principles, Attention and Vision, Memory, Speed and
Dynamics, Forensic Considerations, Human Error, Equipment, and Training.
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Analytical Plan

Our analysis consists of two components: (1) An assessment of the bibliometric impact
of the articles collected in Force Science, and (2) an analysis of their scientific rigor.

Bibliometric assessment of impact. To assess the Force Science articles’ acceptance by,
and impact on, the scientific community, we conduct a bibliometric analysis. A key
consideration for evaluating scientific evidence offered in a courtroom, and for aca-
demic evaluation of scholarly work, is the extent to which the relevant scientific
discipline relies upon those findings. Rough measures of this reliance can be traced by
identifying (1) the citations to a given article, and (2) the journal impact factor for the
scientific outlet where the article was published. These indicators, as general proxies for
research quality and reach, provide standardized measures of scholarly influence and
peer recognition within the scientific community, and they are commonly used to
evaluate the scholarly work of scientific researchers.

To assess scientific impact, we employ four complementary metrics: Web of Science
citations, Category Normalized Citation Impact (CNCI), Journal Normalized Citation
Impact (JNCI), and Journal Impact Factors (JIF), all measured as of November 18, 2024.
These metrics provide valuable insight into scholarly engagement and influence. Web of
Science citations reflect direct academic engagement, indicating how often peers reference
the work. CNCI) offers a discipline-normalized measure of citation performance relative to
articles within the same research category, allowing for comparisons across different fields.
JNCI similarly contextualizes citation impact relative to the publishing journal’s typical
performance. Lastly, JIF represents the overall scholarly reputation of the journal, sug-
gesting the expected visibility and credibility of articles published therein.

Collectively, these metrics assess whether the Force Science Institute’s (FSI)
research portfolio is well-accepted and influential within the broader scientific com-
munity. These metrics offer distinct perspectives on scholarly influence, so while no
single metric definitively establishes scholarly impact (DeJong & St George, 2018), the
triangulation of these measures provides insight into the scientific community’s en-
gagement with FSI research, and are commonly used across academia to assess the
quality of both individual papers as well as scholarly achievement.

Evaluation of rigor. To assess scientific rigor, we used three established methodological
assessment tools chosen for their complementary strengths in evaluating diverse
research designs. While numerous critical appraisal tools exist, we selected three
widely accepted tools with specific relevance to the FSI research corpus, balancing
breadth and relevance, prioritizing tools that assess causal inference, study design
quality, and adaptability across quantitative, qualitative, and mixed-methods studies.
These tools are:

10 Police Quarterly 0(0)



· The Maryland Scientific Method Scale (Farrington et al., 2002; Madaleno &
Waights, 2016) – chosen for its assessment of causal inference capacity in studies
impacting public policy.

· The Newcastle-Ottawa Quality Assessment Scale (adapted for cross-sectional
studies) (Modesti et al., 2016) – focuses on study group selection, comparability,
and outcome/exposure ascertainment, key for non-randomized research.

· The Mixed Methods Appraisal Tool (Hong, Gonzalez-Reyes et al., 2018; Hong,
Pluye, et al., 2018) – provides a flexible framework suited to diverse research
designs, including qualitative, quantitative, and mixed methods.

This multi-tooled approach provides for a nuanced evaluation of methodological
quality in order to appraise the heterogeneous research approaches in FSI’s body of
work. Details about each of the three appraisal tools are included in the appendix.

Coding Methodology

The coding team comprised three individuals: the lead author, who holds both basic and
advanced Force Science certification and has professional policing experience; a
graduate student with basic Force Science certification and extensive professional
experience; and another graduate student with limited civilian analyst experience in a
police agency but no direct Force Science training. This composition was intentionally
designed to incorporate different perspectives and substantive experience, including
those without direct Force Science backgrounds.

Coders participated in two training sessions totaling 4 hours. The initial session
provided an overview of the Force Science article collection and introduced the three
scoring systems. The subsequent session delved into the specifics of each scoring
system’s components, complemented by practical exercises where coders collectively
applied the scoring systems to a specific article until they demonstrated a consistent
approach.

Coders conducted their evaluations independently, applying the predefined scoring
benchmarks to each article to minimize bias and ensure a fair evaluation based on
established criteria. Following the independent evaluations, the research team gathered
to review the findings collectively. This phase was crucial for evaluating difficult-to-
code cases, identifying consistencies and inconsistencies among the assessments, and
discussing the reasons behind these findings. This collaborative review process served
as an additional layer of quality control, enhancing the reliability and validity of the
evaluation outcomes. The structured discussion and example-based training led to a
consistent, coherent, and robust understanding of evaluative metrics among reviewers.

In their assessments, coders worked from a prepared template listing the 24 articles
collected in Force Science. Importantly, coders evaluated the original versions of these
articles as they were, rather than the versions compiled in the book. This approach was
chosen to ensure the study’s findings would be directly relevant to legal contexts,
recognizing that the original publications are the versions most likely to be cited in
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court documents and by expert witnesses, especially considering the book’s publication
in 2024.

Two studies (IDs 1 and 6) were excluded from scoring due to their status as narrative
reviews rather than empirical research. Consequently, no quantitative scores were
assigned, as the assessment tools used in this review are designed for evaluating
empirical studies.

The reliability of the coders’ assessments was evaluated using inter-rater reliability
(IRR) measures. The results, detailed in Table 1, demonstrate high levels of agreement
across the scoring systems, indicating consistent and reliable evaluations. The
Maryland Scientific Methods Scale (MSMS) showed an agreement percentage of
90.91% with high IRR for both implementation (0.94) and method (0.98) assessments.
The Mixed Methods Appraisal Tool (MMAT) exhibited varying levels of agreement,
with perfect agreement (100%) for MMAT 1 and high agreement for other components
(ranging from 81.8% to 95.5%), reflecting an IRR between 0.75 and 0.94. The
Newcastle-Ottawa Quality Assessment (NOQ) also demonstrated high reliability, with
agreement percentages ranging from 87.5% to 91.7% and IRR values between 0.81 and
0.88. These results highlight the robustness of the scoring systems and the reliability of
the coders’ evaluations, as concordance is within the thresholds commonly cited in the
literature on interrater reliability (Hallgren, 2012; Landis & Koch, 1977).

Table 1. Scoring Scale Inter-rater Reliability.

Measure Range Raw Agreement % IRR Lower CI Upper CI p

Maryland Scientific Methods Scale (MSMS)
Maryland Implementation 0–5 90.91 0.94 0.89 0.97 0.00
Maryland Method 0–5 90.91 0.98 0.95 0.99 0.00

Mixed Methods Appraisal Tool (MMAT)
MMAT type 1–5 90.91 0.94 0.88 0.97 0.00
MMAT 1 0–1 100.00 1.00 n/a n/a 0.00
MMAT 2 0–1 81.82 0.75 0.57 0.88 0.00
MMAT 3 0–1 95.45 0.86 0.75 0.94 0.00
MMAT 4 0–1 81.82 0.76 0.58 0.88 0.00
MMAT 5 0–1 86.36 0.82 0.68 0.91 0.00

Newcastle-Ottawa Quality Assessment (NOQ)
Selection 0–5 87.50 0.88 0.79 0.94 0.00
Comparability 0–2 81.82 0.81 0.66 0.91 0.00
Outcome sum 0–3 91.67 0.84 0.71 0.92 0.00

Note. MMAT Type, Maryland Method, and Implementation report the Fleiss’ Kappa. All other measures
report Intraclass Correlation (ICC). ICC requires variability in the ratings to assess the correlation effectively.
Items with full agreement do not calculate an IRR/Kappa.
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Table 2. Article Corpus Under Review.

ID Title Journal Year Section

Web of
Science
Citations

Category
Normalized
Citation
Impacta

Journal
Normalized
Citation
Impactb

Journal
Impact
Factor
(2023)

1 A survey of the research on
human factors related to lethal
force encounters: Implications
for law enforcement training,
tactics, and testimony

Law Enforcement
Executive Forum

2008 Foundational
Principles

0 - - 0

2 The attention study: A study on
the presence of selective
attention in firearms officers

Law Enforcement
Executive Forum

2008 Attention and
Vision

0 - - 0

3 Force science forum: Command
types used in police encounters

Law Enforcement
Executive Forum

2008 Attention and
Vision

0 - - 0

4 Command sequence in police
encounters: Searching for a
linguistic fingerprint

Law Enforcement
Executive Forum

2008 Attention and
Vision

0 - - 0

5 Pursuit driver training improves
memory for skill-based
information

Police Quarterly 2008 Memory 1 Below Average Below Average 2.9

6 New developments in
understanding the behavioral
science factors in the “stop
shooting” response

Law Enforcement
Executive Forum

2009 Speed and
Dynamics

0 - - 0

7 Fired cartridge case ejection
patterns from semi-automatic
firearms

Investigative
Sciences Journal

2010 Forensic
Considerations

0 - - 0

(continued)
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Table 2. (continued)

ID Title Journal Year Section

Web of
Science
Citations

Category
Normalized
Citation
Impacta

Journal
Normalized
Citation
Impactb

Journal
Impact
Factor
(2023)

8 Performing under pressure: Gaze
control, decision making and
shooting performance of elite
and rookie police officers

Human Movement
Science

2012 Attention and
Vision

90 Above Average Above Average 1.6

9 Witnesses in action: The effect of
physical exertion on recall and
recognition

Psychological
Science

2012 Memory 36 Above Average Below Average 4.8

10 The influence of officer
positioning on movement
during a threatening traffic stop
scenario

Law Enforcement
Executive Forum

2013 Speed and
Dynamics

0 - - 0

11 The influence of start position,
initial step type, and usage of a
focal point on sprinting
performance

International
Journal of
Exercise Science

2013 Speed and
Dynamics

0 - - 0

12 Police officer reaction time to
start and stop shooting: The
influence of decision-making
and pattern recognition

Law Enforcement
Executive Forum

2014 Speed and
Dynamics

0 - - 0

13 Police officers’ actual versus
recalled path of travel in
response to a threatening
traffic stop scenario

Police Practice and
Research

2016 Memory 13 *n/a published
prior to JIF
awarded

*n/a published
prior to JIF
awarded

1.4

(continued)
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Table 2. (continued)

ID Title Journal Year Section

Web of
Science
Citations

Category
Normalized
Citation
Impacta

Journal
Normalized
Citation
Impactb

Journal
Impact
Factor
(2023)

14 The real risks during deadly police
shootouts: Accuracy of the
naı̈ve shooter

International
Journal of Police
Science &
Management

2015 Speed and
Dynamics

0 - - 0

15 Ambushes leading cause of officer
fatalities-- when every second
counts: Analysis of officer
movement from trained ready
tactical positions

Law Enforcement
Executive Forum

2015 Speed and
Dynamics

0 - - 0

16 The influence of officer
equipment and protection on
short sprinting performances

Applied Ergonomics 2015 Speed and
Dynamics

25 Below Average Above Average 3.1

17 The speed of a prone subject Law Enforcement
Executive Forum

2016 Speed and
Dynamics

0 - - 0

18 Memory and the operational
witness: Police officer recall of
firearms encounters as a
function of active response role

Law and Human
Behavior

2016 Memory 38 Above Average Above Average 2.4

19 Toward a taxonomy of the
unintentional discharge of
firearms in law enforcement

Applied Ergonomics 2017 Human Error 10 Below Average Below Average 3.1

(continued)
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Table 2. (continued)

ID Title Journal Year Section

Web of
Science
Citations

Category
Normalized
Citation
Impacta

Journal
Normalized
Citation
Impactb

Journal
Impact
Factor
(2023)

20 Law enforcement memory of
stressful events: Recall
accuracy as a function of detail
type

Law Enforcement
Executive Forum

2017 Memory 0 - - 0

21 Protective vests in law
enforcement: A pilot survey of
public perceptions

Journal of Police and
Criminal
Psychology

2017 Equipment 0 *n/a published
prior to JIF
awarded

*n/a published
prior to JIF
awarded

1.6

22 Further analysis of the
unintentional discharge of
firearms in law enforcement

Applied Ergonomics 2018 Human Error 10 Below Average Below Average 3.1

23 Training and safety: Potentially
lethal blue-on-blue encounters

Police Practice and
Research

2019 Human Error 2 *n/a published
prior to JIF
awarded

*n/a published
prior to JIF
awarded

1.8

24 Police academy training,
performance, and learning

Behavior Analysis in
Practice

2019 Training 21 *n/a published
prior to JIF
awarded

*n/a published
prior to JIF
awarded

2.1

aCategory Normalized Citation Impact (CNCI) is the ratio of a document’s actual times cited count to the expected count for a document of the same type, from
the same category, and published in the same year. If the ratio is above 1, then the document’s citation performance is above average.
bJournal Normalized Citation Impact (JNCI) is the ratio of a document’s actual times cited count to the expected count for a document of the same type, from the
same journal, and published in the same year. If the ratio is above 1, then the document’s citation performance is above average.
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Results

Citation Impact and Reliance

Table 2 details each article’s bibliographic information and impact metrics. For all
24 articles in Force Science, we document title, journal, publication year, book section
placement, and four key impact measures: Web of Science citations, Category Normalized
Citation Impact (CNCI), Journal Normalized Citation Impact (JNCI), and journal impact
factors (JIF). The data reveals a striking overall lack of scholarly influence.

Of the twenty-four studies collected in Force Science, fourteen (58.3%) do not
appear in journals recognized by the Web of Science. Seven articles received a CNCI
score, with three receiving below average scores. Of the seven articles that received a
JNCI score, four received a below average score. Articles published in mainstream
scientific journals such as Psychological Science and Applied Ergonomics exhibit
notably higher citation counts, CNCI, JNCI, and JIF values, reflecting stronger en-
gagement and relevance within their respective scientific communities.

In contrast, publications appearing in specialized venues, particularly the Law
Enforcement Executive Forum (LEEF), demonstrate consistently negligible impact,
with CNCI and JNCI scores absent entirely due to their exclusion from recognized
scientific indexing. Ten articles (41.7%) published in LEEF exhibit zero citations in
Web of Science, CNCI, JNCI, or JIF metrics. This low impact likely stems from the fact
that LEEF is not recognized as a scientific journal; its publisher, the Illinois Law
Enforcement Training and Standards Board Executive Institute, does not position itself
as a scientific entity (Illinois Law Enforcement Training and Standards Board
Executive Institute, 2024). Further, scholars specifically note that LEEF lacks the
peer-review process essential for ensuring scientific validity and reliability (Fournier,
2011). William Lewinski, the sole common author of all twenty-four Force Science
articles, is listed as serving as an Associate Editor of LEEF (Illinois Law Enforcement
Training and Standards Board Executive Institute, 2015).

The reporting in Table 2 shows the limited scientific reach of the Force Science
Institute (FSI) portfolio. Aggregated metrics reflect modest citation levels across all
twenty-four articles: Web of Science citations (M = 10.25, SD = 20.6), Journal Impact
Factor (M = 1.16, SD = 1.45), and frequent absences of meaningful CNCI and JNCI
scores. Notably, the substantial gap between mean and median values highlights highly
skewed distributions, with median values (Web of Science = 0, JIF = 0) significantly
below the mean, emphasizing that the typical FSI publication garners minimal
scholarly impact. The mode for all primary indicators (Web of Science, CNCI, JNCI,
and JIF) remains zero, further demonstrating the limited scholarly influence of the
majority of these publications.

These impact metrics demonstrate significant variation across Force Science book
sections, as reflected in Table 3, though interpretative caution is warranted for sections
containing single articles (Foundational Principles, Forensic Considerations, Equip-
ment, and Training).
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This heterogeneity in scientific impact metrics underscores the necessity of careful
methodological assessment. While citation counts and impact factors provide useful
contextual information about scholarly recognition, they cannot be relied upon alone
(Krampl, 2019; Martı́n-Martı́n et al., 2018). They must be interpreted alongside rig-
orous evaluation of research design, methodological quality, and analytical robustness,
which is where we turn our attention next.

Scientific Rigor

The concentration of FSI’s work in specialized law enforcement journals, rather than in
mainstream scientific publications, raises important questions about the breadth and
depth of peer review and scholarly scrutiny these studies have received. To address
those questions, this study next analyzed the scientific rigor of the articles collected in
Force Science. The critical appraisal of the twenty-two scorable articles5 in Force
Science using MMAT, MSMS, and NOQAS reveals significant and endemic meth-
odological flaws.

For empirical research to meet the scientific credibility standard required under
Daubert—particularly when it is intended to inform judicial and law enforcement
training and decision-making—it should demonstrate adherence to basic scientific
methodology. Such adherence would naturally result in high scores on standardized
quality assessments like the MMAT, NOQ, and MSMS.

Table 3. Descriptive Statistics for Scientific Impact.

Section n Metric Mean SD Median Mode Range

All Articles 24 Web of Science Citations 10.25 20.6 0 0 0–90
Journal Impact Factor 1.16 1.45 0 0 0–4.8

Foundational Principles 2 Web of Science Citations 0 - 0 0 0–0
Journal Impact Factor 0 - 0 0 0–0

Attention and Vision 4 Web of Science Citations 22.5 38.97 0 0 0–90
Journal Impact Factor 0.4 0.69 0 0 0–1.6

Memory 5 Web of Science Citations 17.6 16.5 13 0 0–38
Journal Impact Factor 3.12 2.68 2.5 0 0–8.2

Speed and Dynamics 7 Web of Science Citations 3.13 8.27 0 0 0–25
Journal Impact Factor 0.39 1.03 0 0 0–3.1

Forensic Considerations 1 Web of Science Citations 0 - 0 0 0–0
Journal Impact Factor 0 - 0 0 0–0

Human Error 3 Web of Science Citations 7.33 3.77 10 10 2–10
Journal Impact Factor 2.67 0.61 3.1 3.1 1.8–3.1

Equipment 1 Web of Science Citations 0 - 0 0 0–0
Journal Impact Factor 1.6 - 1.6 1.6 1.6–1.6

Training 1 Web of Science Citations 21 - 21 21 21–21
Journal Impact Factor 2.1 - 2.1 2.1 2.1–2.1
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Interpreting the scores derived from the application of these tools is not akin to
school grading systems. High ratings are the threshold indication of scientific credi-
bility and reliability, rather than rare signals of extraordinary achievement. Scoring
these tools requires assessing different components of research design and im-
plementation, and courts agree. As the Court of Appeals for the Eighth Circuit has
noted, “[A]ny step that renders the analysis unreliable renders the expert’s testimony
inadmissible. This is true whether the step completely changes a reliable methodology
or merely misapplies that methodology.”6 For that reason, even small deficiencies in
scoring signal significant concerns about the research’s validity, methodological rigor,
and reliability. Small shortfalls in key domains (e.g., participant selection, measure-
ment, or analysis) can disproportionately undermine the trustworthiness of a study’s
conclusions (Hong & Pluye, 2019). Thus, what appears to be a mid-level score on any
one of the tools actually reflects a substantial deviation from well-established norms of
quality scientific research.

The majority of the articles analyzed here suffer from severe issues in design,
execution, and reporting. Only a few demonstrate moderate quality research practices.
None demonstrate high quality ratings across scales.

Summary Results

MSMS Summary Results. The MSMS evaluates the methodological rigor and im-
plementation quality of research designs, focusing on their capacity to establish causal
relationships and relevance for policy implications. The summary results of the ap-
praisal using the Maryland Scientific Methods Scale (MSMS) are reported in Appendix
Table A. The overall results from the MSMS assessment of the Force Science articles
indicate significant methodological weaknesses across most Force Science articles.

The mean score for methodological rigor (Method) was 1.55 (SD = 1.44) out of a
possible 5, with scores ranging from 0 to 5. Only two studies (ID 9 and 18) achieved the
maximum score, indicating an experimental design intent and the ability to establish
strong causal inferences. No other studies received a score higher than 2, and seven
studies (IDs 3, 4, 14, 15, 17, 19, and 22) received a score of 0, highlighting significant
deficiencies in research design and an inability to establish causality.

Implementation quality (Implementation) scored even lower, with a mean of 0.91
(SD = 1.10) out of 5. Scores ranged from 0 to 4, with the highest score being 4, again
achieved by the two experimental studies (IDs 9 and 18). No other studies received a
score higher than 1, and seven studies (IDs 3, 4, 14, 15, 17, 19, and 22) received a score
of 0, indicating poor implementation and significant methodological flaws.

The relatively low variation in scores demonstrates consistently poor methodo-
logical standards applied across the studies, highlighting the need for improved
research design and execution in order for the Force Science studies to achieve the
reliability required to inform policy.
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NOQ Summary Results. The NOQ evaluates methodological rigor of research design,
focusing on selection, comparability, and outcome. The summary of the NOQ scores
for each FSI article reviewed is found in Appendix Table B. Overall, the articles are of
low quality, with a mean sum NOQ score of 4.32 (SD = 1.12) out of 10. Only one study
was of moderate quality (ID 7, with a NOQ score of 6.67). None of the articles had a
consistent high classification, underscoring the overall deficiency in methodological
rigor among the evaluated studies. Across the articles, several issues consistently
contributed to low scores.

First, the articles demonstrate low reliability in Selection 1 (M = 0.21, SD = 0.39;
out of 1), which asks about sample representativeness; in Selection 2 (M = 0, SE = 0; out
of 1), which asks whether sample size is justified and satisfactory; and in Selection 3
(M = 0, SE = 0; out of 1), which asks whether the study adequately addresses
comparability between participants and non-participants. These low scores are driven
primarily by two factors: sample size and convenience sampling. The sample sizes are
consistently quite small, and in no case did a single article provide a justification for
their sample size (e.g., through an a priori power analysis). Additionally, the Force
Science articles largely rely on convenience sampling. Convenience sampling intro-
duces significant bias, as the sample is unlikely to be representative of the target
population (in most cases, the population of police officers). The lack of randomization
further exacerbates this issue. The combination of low sample sizes and convenience
sampling limits external validity, meaning that the findings cannot be confidently
generalized to broader populations of interest.

Second, the ascertainment of the exposure (Selection 4, M = 0.92, SD = 0.25; out of
2) is another area of concern. Studies routinely inadequately described or validated the
measurement tools used, which can introduce measurement bias and affect the reli-
ability of the results. Without validated tools, the accuracy and consistency of the data
collected cannot be asserted with confidence, limiting internal validity.

Third, the comparability of groups (Comparability, M = 0.53, SD = 0.53; out of 2) is
problematic across studies. This criterion assesses internal validity by evaluating
whether the study controlled for confounding variables that could affect the results.
Without proper model controls, and without experimental randomization, a study
cannot confidently attribute observed effects to the intervention or variable of interest
rather than to confounding factors.

Outcome assessment (Outcome 1, M = 1.97, SD = 0.14; out of 2) was excellent, but
the appropriateness of statistical tests used (Outcome 2, M = 0.68, SD = 0.45; out of 1)
had considerable issues. For outcome assessment, although many studies employed
validated measurement tools, some relied on self-report measures, which can introduce
bias and affect the reliability of the results. The appropriateness of statistical tests
varied, with some studies using appropriate and clearly described statistical tests,
including confidence intervals and p-values, while others used inappropriate or poorly
described tests, making it challenging to draw valid conclusions from the data.
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MMAT Summary Results. TheMMATevaluates the methodological quality by assessing
qualitative, quantitative (randomized and non-randomized), and mixed methods
studies, each with specific evaluation criteria. The results of theMMATappraisal for the
FSI articles are reported in Appendix Table C. Overall, the articles are of low quality,
with a mean MMAT score of 3.20 (SD = 1.02), out of a possible 5 points.

For qualitative studies, the MMAT assessed the appropriateness of the qualitative
approach, adequacy of data collection methods, derivation of findings from data,
substantiation of results by data, and coherence between data sources, collection,
analysis, and interpretation. These studies varied in quality—some met most evaluative
criteria, while others failed to adequately justify their methodological choices.

Quantitative randomized controlled trials (IDs 9 and 18), self-identified as exper-
iments, were evaluated based on proper randomization, baseline comparability of
groups, completeness of outcome data, blinding of outcome assessors, and adherence to
the assigned intervention. While these two studies were of an overall higher meth-
odological quality compared to the rest of the FSI corpus, they nonetheless fell short of
the standards required for reliable causal inference. Consequently, even the highest
quality studies (by intended design) within the FSI corpus exhibit critical limitations
that restrict their validity and applicability to evidence-based policy or judicial contexts.

Quantitative non-randomized studies (IDs 5, 8, 11, 13, 16, 20, and 24) were assessed
on the representativeness of participants, appropriateness of measurements for out-
comes and exposures, completeness of outcome data, control of confounders, and
consistency in administering interventions. These studies lacked participant repre-
sentativeness and controlling confounders, leading to lower overall scores.

Quantitative descriptive studies (IDs 2, 3, 4, 7, 10, 12, 14, 15, 17, 19, 21, and 22)
were evaluated for the relevance of the sampling strategy, representativeness of the
sample, appropriateness of measurements, low risk of nonresponse bias, and suitability
of statistical analysis. These studies had varied performance, with some failing to
ensure representative samples and appropriate measurement tools.

The sole mixed methods study (ID 23) was appraised based on the rationale for
using mixed methods, effective integration of study components, adequate interpre-
tation of integrated results, addressing inconsistencies between qualitative and
quantitative findings, and adherence to quality criteria of both methods. This study had
challenges in effectively integrating qualitative and quantitative components.

Specific Findings for Each Article Under Review

In addition to the overall critical appraisal, we assessed individual studies. Table 4
reviews ratings for each scale across the twenty-two scorable studies. The overall sum
of scores, which could reach a maximum of 20, averaged 9.97 (SD = 3.61) across the
studies. This suggests that Force Science research achieved less than half of the
possible scientific reliability and quality benchmarks.

Notably, no single study scored highly across all three tools, underscoring a pervasive
lack ofmethodological robustness, though study ID18 achieved the highest score relative to
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other studies, scoring 17 out of a possible 20. This higher performance relative to the rest of
the Force Science corpus was due to robust experimental design and reporting, though
concerns about sample size (n = 76), lack of sample size justification, sample represen-
tativeness, and lack of statistical power detracted from the overall score.

This lack of methodological robustness raises serious questions about the scientific
reliability of FSI’s work. The observed variability and overall low scores imply that the
research does not hold up to the standards required for credible scientific influence, par-
ticularly in legal contexts where formal adjudications hinge on validated, peer-reviewed
evidence.

Findings for FSI-Defined Thematic Areas

This study also assessed the rigor of FSI findings grouped into the thematic areas as defined
in Force Science. Figure 1 collects the numerical ratings across the thematic areas—

Table 4. Summary Ratings Across Studies.

ID
MMAT

sum (Max 5)
NOQ

sum (Max 10)
MSMS

(Design, Max 5)

MSMS
(Implementation,

Max 5)
Sum

(20 possible)

2 1 3 2 1 7
3 2 3.33 0 0 5.33
4 2 3 0 0 5
5 3.33 4 1.33 0.67 9.33
7 4 6.67 2 1 13.67
8 3.67 5 2 1 11.67
9 3.33 4 5 4 16.33
10 5 5 2 1 13
11 4 5 2 1 12
12 3 5 0.67 0.33 9
13 3.67 5.33 2 1 12
14 2.67 5.33 0 0 8
15 2.67 4 0 0 6.67
16 3 4.67 2 1 10.67
17 2 4 0 0 6
18 3.33 4.67 5 4 17
19 2.67 2.33 0 0 5
20 5 4 2 1 12
21 2.67 5 2 1 10.67
22 3 2 0 0 5
23 3.33 5.67 2 1 12
24 5 4 2 1 12
Mean (SD) 3.20 (1.02) 4.32 (1.12) 1.55 (1.44) 0.91 (1.10) 9.97 (3.61)
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Foundational Principles, Attention and Vision, Memory, Speed and Dynamics, Forensic
Considerations, Human Error, Equipment, and Training—and compares mean normalized
scores (i.e., proportion ofmaximum possible) across these thematic sections for eachmetric
(MMAT, NOQ, MSMS–Design, MSMS–Implementation). Overall, the figure illustrates a
marked shortfall in meeting expected methodological standards. No section consistently
achieved high scores across themetrics, withmany studies rating onlymoderately or poorly
on key dimensions of research design, sampling, and confounder control. See Appendix
Table D for the full tabular results presented in Figure 1.

Figure 1 also indicates that certain thematic areas, such as Forensic Considerations
and Training, exhibit relatively higher average scores. However, each of these sections
encompasses only a single study, meaning these findings must be interpreted with
caution. Single-study sections may appear stronger simply due to the absence of other,
potentially weaker studies in that category. Consequently, these higher mean ratings do
not necessarily reflect robust or consistently replicable research practices. Instead, they
reflect the need for additional, high-quality research within these themes to determine
whether the observed methodological adequacy is sustained across multiple studies.

More granularly, there was notable variation in methodological quality across the-
matic sections, with “Memory” emerging as relatively less flawed (compared internally to
other FSI thematic areas) while “Attention and Vision” as well as “Speed and Dynamics”
display considerable methodological deficiencies. These results imply that substantial
improvements in research design, sampling strategy, and control of confounding factors
would be necessary for FSI’s studies to meet the methodological standards expected of
scientific research influencing high-stakes legal and policy decisions.

Foundational Principles. The two studies in this section (ID1 and ID6) were excluded
from scoring due to their status as narrative reviews rather than empirical research.

Figure 1. Normalized ratings by thematic section.
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Consequently, no quantitative scores were assigned, as the assessment tools used in this
review are designed for evaluating empirical studies. Unlike true scientific reviews,
which synthesize evidence from peer-reviewed, methodologically rigorous studies,
these pieces rely heavily on non-scientific sources, including magazine articles, blog
posts, and other practitioner-oriented outlets. For example, study ID6 references at least
fifteen non-scientific sources out of forty total.

Both reviews were published in Law Enforcement Executive Forum, a professional
journal where Dr Lewinski is a member of an editorial board that includes non-
researchers. The publication of these reviews in a journal where the author is a member
of the editorial board raises concerns that they were not subject to impartial peer review
or the critical scrutiny expected of academic science.

These concerns are reinforced when considering how often the publications engage
in self-citation to Dr Lewinski’s own work, and how those works were not themselves
placed in scientific outlets. For example, study ID1 relies on citations to four blog posts
or articles published in the non-scientific magazine Police Marksman, of which list Dr
Lewinski as each listing Dr Lewinksi as the first author. A similar pattern emerges in
study ID6, which relies on citations to a total of eight blog posts, magazine articles, and
a publication in LEEF (as noted throughout, a non-scientific practitioner outlet), all of
which identify Dr Lewinski as the first author.

These two articles lack the hallmarks of scientific reliability. Scientific review
articles rarely, if ever, lean so heavily on non-scientific sources or unpublished ma-
terials. As such, these ‘reviews’ should be interpreted with caution, as they do not meet
the evidentiary standards of independent, empirically grounded research.

Attention and Vision. The four articles on “Attention and Vision” (IDs 2, 3, 4, and 8)
exhibited serious methodological gaps, with most studies failing to meet higher
standards of research rigor. The MMAT averaged a low score of 2.17 (SD = 1.11),
suggesting substantial limitations in research design. The NOQ was similarly low (M =
3.58, SD = 0.96), underscoring issues with sample selection and the control of con-
founding factors. MSMS design scores were minimal (M = 1.0, SD = 1.15), indicating
weak causal inference capacity, and issues with implementation drve scores down (M =
0.5, SD = 0.58).

Memory. The five articles addressing “Memory” (IDs 5, 9, 13, 18, and 20) demonstrated
relatively stronger methodological quality, as reflected in an average MMAT score of 3.73
(SD = 0.72) and a NOQ score of 4.4 (SD = 0.6). These scores suggest that studies in this
section achievedmoderate quality, bolstered by a relatively higher methodological focus on
data consistency.MSMS scores for design (M= 3.07, SD = 1.79) and implementation (M=
2.13, SD = 1.71) were the highest among all sections, but overall still fell short of the
expected level of methodological rigor for evidentiary reliability.

Speed and Dynamics. The eight articles in the “Speed and Dynamics” section (IDs 10, 11,
12, 14, 15, 16, and 17) scored variably across measures, with an MMAT average of 3.19
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(SD = 1.0) and a NOQ average of 4.71 (SD = 0.52), indicating moderate quality overall but
with variability in rigor. Notably,MSMS design (M= 0.95, SD = 1.01) and implementation
(M = 0.48, SD = 0.5) scores were particularly low, suggesting pervasive issues with study
design, implementation, and the validity of causal inferences. These findings raise critical
questions about the robustness of scientific claims made in this domain, particularly in
studies that intend to inform tactical and performance-based recommendations.

Human Error. The three articles in the “Human Error” section (IDs 19, 22, and 23)
demonstrate substantial limitations, as studies in this domain received low scores for both
design integrity and implementation quality. The studies revealed consistently low
methodological rigor, with anMMATscore of 3 (SD = 0.33) and an average NOQ score of
3.33 (SD = 2.03). MSMS scores were similarly low, with averages of 0.67 (SD = 1.15) for
design and 0.33 (SD = 0.58) for implementation, reflecting serious methodological gaps.

Forensic Considerations, Equipment, and Training. Three sections contain only a single
article: Forensic Considerations, Equipment, and Training.While they contribute to pooled
analyses in the summary results, the solo nature of these sections prevents deeper thematic
analysis. The single article in the “Forensic Considerations” section (ID (7) scored higher in
methodological quality than most sections. With a highMMATscore of 4 and a high NOQ
score of 6.67, this study exhibited strong methodological rigor. MSMS scores for design
(M = 2) and implementation (M = 1) reflect the lack the ability to demonstrate causal
relationships, a common issue across the Force Science corpus. Overall, the scores suggest
a stronger empirical basis relative to the FSI corpus, though conclusions about overall
reliability remain tentative given there is only a single article.

The single article in the “Equipment” section (ID 21) attained a mean MMAT score
of 2.67, with a NOQ score of 5 and modest MSMS ratings (M = 2 for design, M = 1 for
implementation). We cannot infer across a single article, but our analysis does not
indicate high scientific reliability for this article.

The single study in the “Training” section (ID 24) scored a perfect 5 on the MMAT,
indicating a solid methodological foundation, although the NOQ score was an average
4, suggesting some limitations when compared to other designs. The same pattern of
low MSMS scores across design (2) and implementation (1) appear. All three sections
have only a single article each; the limited number of studies tempers the general-
izability of these findings.

Discussion

To our knowledge, this is the first study to systematically review the articles that FSI
collected to present its most relevant theories and concepts. Force Science presents the
collected articles and their related concepts as scientifically rigorous, thereby justifying
their admissibility in legal proceedings and use in formulating police training, policies,
and behavior. However, when judged against multiple benchmarks for scientific
research, the articles collected in Force Science have considerable gaps and
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weaknesses. These findings raise serious concerns about the lack of scientific reliability
and validity of FSI findings, suggesting the need for caution when considering the use
of these materials in policy or legal contexts These concepts simply do not derive from
an appropriately rigorous body of scientific research.

Our review does not assess whether the conclusions presented in Force Science
publications are empirically false, but instead finds insufficient scientific grounding to
assert they are empirically true. Establishing such claims would require conclusions
derived from rigorous, methodologically sound research. At the individual level, and
especially when used to inform legal decision-making or judicial verdicts, FSI’s as-
sertions extend well beyond what the available data can support.

Scientific Rigor and Admissible Evidence

Under Daubert, evidentiary reliability demands internal and external validity to es-
tablish scientific credibility. The lead author of study ID18 (the highest-scoring article
among the Force Science studies) articulates in a separate review of stress and fatigue
effects on police response and memory recall (Hope, 2016, p. 242) that”

…applied research must be held to the same high methodological standards as laboratory
work, including (i) recruitment of adequate samples sizes to test well-defined, theory-
driven hypotheses; (ii) inclusion of relevant control groups; (iii) implementation of
controlled, replicable scenarios; (iv) systematic manipulation of independent variables;
and (v) use of appropriate statistical analyses. We endorse these principles. For empirical
research to qualify as scientifically credible, validity is established through high ratings
across methodological quality measures that assess internal and external validity, such as
the MMAT, NOQ, and MSMS.

When we apply those principles and assessment tools, we find that, as a whole,
Force Science fails to meet fundamental scientific standards. This pattern highlights
persistent methodological weaknesses that permeate the individual Force Science
studies. Although a few studies demonstrated specific strengths, as reflected in
moderate MMAT scores or isolated NOQ components, these same studies lacked rigor
in other fundamental areas, including sampling strategies, validation of outcome
measures, and confounder control. This pattern indicates the FSI’s need to significantly
strengthen the rigor of its research designs, especially regarding sampling and pro-
cedural controls, to satisfy the scientific standards required for credible findings.

That only a few studies scored even moderately well indicates that the current body
of work does not meet a quality threshold that establishes it as internally or externally
valid. Therefore, the studies lack the reliability necessary for admissibility in legal
proceedings and, by extension, their suitability in policy contexts.

TheDaubert criteria—testability, error rate, general acceptance, and peer review and
publication—provide the framework for evaluating the admissibility of scientific expert
testimony. Fournier (2016) outlines, from a research perspective, how those criteria
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ensure a minimum quality of scientific research presented in court. Fournier (2016,
p. 309) asserts that excluding expert opinions that lack an adequate scientific basis is
essential to reducing unreliable, biased testimony that may inappropriately influence a
finding or verdict. Here, we take up the Force Science articles in terms of these criteria:

Testability

Testability is a cornerstone of scientific integrity and a key aspect of the Daubert
standard. Many FSI studies exhibit limited testability due to reliance on small con-
venience samples, a flaw also reflected in their low MSMS design scores. Without
random sampling or adequately powered sample sizes, generalizability to diverse
policing contexts cannot be established.

Study ID12, for example, claims its results “can be directly correlated to an average
officer’s simple perception and movement time” in a trigger-pull measurement
(Lewinski et al., 2014, p. 11). However, this study relied on a small convenience sample
(n = 108) with no effort to report complete sample characteristics (only a gender
breakdown is given). This lack of adequate sample reporting is repeated in study ID2
(Lewinski, 2008), ID3 (Schwarzkopf et al., 2008), ID5 (Page et al., 2008), ID15
(Lewinski et al., 2015), and ID23 (O’Neill et al., 2021).

This lack of generalizability, compounded by a lack of power analyses or sample
size justification, undermines the ability to draw reliable conclusions and apply findings
in new contexts, such as when an expert attempts to apply scientific principles in a new
case under legal scrutiny. These limitations weaken the credibility and reliability of
FSI’s scientific contributions, especially when their findings are intended to inform
critical judicial decisions and law enforcement training.

Error Rates

Error rates constitute a considerable shortcoming in FSI studies, with reviewed articles
at times omitting key metrics for assessing the precision of findings. For example, in
study ID12, which purports to report on average police officer reaction time to fire a
training handgun, the narrative results report mean times without consideration of an
error term and no sample statistics are reported.

There is also often no effort to control for subject characteristics. In study ID8
(Vickers & Lewinski, 2012), which explores what officers look at, the authors ac-
knowledge a significant difference in age between their “elite” and “rookie” officers,
although no effort is made to adjust the results statistically for this difference, or to
address potential confounders. Similarly, in ID12 (Lewinski et al., 2014), no effort is
made to model the potential confounders of gender, age, or experience. This is a
common issue in our review of Force Science, and this gap is further compounded by
the frequent use of small, non-random convenience samples, which introduces se-
lection bias and restricts the generalizability of findings.
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These limitations are evident in the studies’ low NOQ and MMAT scores, reflecting
a lack of statistical rigor and transparency. Without appropriate reporting and model
controls, readers—particularly in non-experts in legal contexts—cannot adequately
assess the influence of random error or selection bias on the results, nor can they
determine whether the findings are applicable beyond the immediate study sample.

General Acceptance

General acceptance within the scientific community is another component of the
Daubert standard in which FSI studies suffer from substantial limitations. From a high
level, an important measure of “general acceptability” is how the wider scientific
community would evaluate the scientific rigor of the studies underlying the expert’s
claim of scientific evidence. As we’ve shown, the Force Science corpus does not
comport with well-accepted scientific standards.

As a corollary inquiry, well-accepted scientific research typically demonstrates its
value through significant engagement by other scholars, including citations and in-
tegration into subsequent research. The FSI studies reviewed here show very limited
scholarly engagement. While this lack of engagement could partially reflect limited
interest in their chosen topics, it more likely stems from the methodological weaknesses
and outlet preferences outlined throughout this paper. Consistently low scores reveal
persistent departures from basic scientific design and execution, undermining the
credibility of Force Science and making it less likely that other experts in the field
would rely on these works to the extent required by the Daubert framework.

Peer Review & Publication Standards

Peer review and publication standards are central to enforcing scientific norms of
internal validity and reliability. Chan (1995) draws a critical distinction between “true
peer review” and “editorial peer review,” terms frequently conflated but with sig-
nificantly different implications for scientific validity. True peer review involves
rigorous, ongoing scrutiny, and replication by the broader scientific community,
representing a continuous process extending beyond initial publication. In contrast,
editorial peer review refers to the preliminary, discretionary assessment conducted by
journals to decide whether a manuscript merits publication, focusing primarily on
methodological soundness, originality, and relevance, rather than comprehensive
validation of scientific claims. as they do not represent, or claim to represent, genuine
scientific evaluation. Scientific peer review must involve reviewers who possess the
necessary methodological expertise to assess empirical validity. LEEF’s publication
practices fall short even of Chan’s more permissive category of editorial peer review,
further undermining any claim to scientific legitimacy.

As Fournier (2016) points out, these scientific qualities are necessary for the rel-
evance of studies in legal and policy frameworks. The Daubert court (p. 594) em-
phasized the importance of scientific peer review, as (emphasis added) “submission to
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the scrutiny of the scientific community is a component of ‘good science,’ in part
because it increases the likelihood that substantive flaws in methodology will be
detected.” Daubert recognized that scientific peer review is not a cure-all. Even high-
ranking scientific journals have struggled with replication, with studies suggesting that
only one-third to one-half of findings are consistently reproducible (Open Science
Collaboration, 2015). Recognizing this, many disciplines have embraced open science
practices such as study pre-registration to address threats to scientific credibility (Nosek
et al., 2018). Nevertheless, high-quality peer review remains a cornerstone of ensuring
methodological rigor and scientific integrity, especially when research is intended to
inform legal and policy frameworks.

This component of the Daubert framework exposes perhaps the starkest deficiency
in the scientific credibility of the Force Science studies. The bulk (41.6%) of the Force
Science articles reviewed here were published in the Law Enforcement Executive
Forum (LEEF), a non-scientific, practitioner-focused publication. LEEF makes no
attempt to hold itself out as a scientific publication. The exclusion of LEEF fromWeb of
Science further signals its status as a professional, rather than a scientific, outlet. This
classification reflects its lack of qualities indicative of rigorous empirical research:
comprehensive scientific peer review, robust publication practices, well-defined ethical
standards, and a citation record that reflects its impact on the field (Clarivate, 2024).
Even accepting Chan’s more permissive category of editorial peer review as a minimal
baseline, LEEF, where more than 40% of the Force Science corpus appears, fail to meet
that threshold as they do not represent, or claim to represent, genuine scientific
evaluation. LEEF’s publication practices fall short even of Chan’s more permissive
category of editorial peer review, further undermining any claim to scientific legiti-
macy. This context emphasizes why academic scientists very rarely cite LEEF as a
source of scientifically credible evidence.

Scholars routinely translate their peer-reviewed findings into concise, practitioner-
facing pieces (e.g., in Police Chief or the FBI Law Enforcement Bulletin) so that field
personnel can apply the vetted evidence without wading through scientific journals.
Because these summaries explicitly cite, and thus preserve the evidentiary chain to, the
original refereed studies, they complement rather than replace formal scientific review.
The heavy reliance on LEEF to disseminate FSI’s findings in the midst of a research
community that publishes a wide range of more rigorous journals suggests that
publication in LEEF could be characterized as a strategic decision not to interpret
scientifically peer-reviewed infromation for practitioners, but to bypass the scrutiny of
more scientifically demanding journals altogether.

Toward a Science of Force

There is a pressing need for reliable knowledge about the physiological and behavioral
dynamics that can apply in use-of-force situations. Such information is essential not
only for helping courts reach fair and consistent verdicts, especially amid heightened
scrutiny of police practices, but also for guiding upstream decisions in legal processes
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and informing police department policies, procedures, and training that promote the
proper use of force in the first place. If nothing else, broad acceptance of FSI as a source
of expertise in policing and the legal arena indicates a great thirst for this knowledge in
the midst of what is, for the most part, a vacuum.

It should be stressed that the articles in the Force Science volume studied here are
scientifically valuable precisely because of their methodological weaknesses. They
provide a roadmap toward a science of force, even if they cannot begin to settle the
empirical questions they attempt to answer. Closely examining those weaknesses will
help identify research questions of interest, provide data for formulating hypotheses,
and suggest possible study designs, all of which need to be considerably expanded and
improved before any findings could be admissible under Daubert.

In making such progress, researchers conducting studies in this area should prioritize
independence and transparency to ensure the credibility of their findings. Organizations
commissioning or benefiting from this research should support independent investi-
gators, avoid direct involvement in study design or execution whenever possible,
clearly declare the obvious conflicts of interest when they do not, and rely on impartial
results to guide their practices. To enhance the quality and impact of the research,
authors should subject their work to scientific peer review, avoid publishing in obscure
journals with nonstandard review processes, and commit to open science practices
including pre-registration and open data and replication code (Chin et al., 2023). The
inherent tension between organizations with financial or operational stakes in con-
tested, emerging research topics and the scientific imperative for impartial, rigorous
study underscores the need for stronger safeguards to ensure objectivity and credibility
in this field.

Limitations

Our analysis has limitations. First, our sample is neither a random nor complete sample
of FSI’s research articles. We did not draw our sample from the nebulous and undefined
entirety of the FSI-influenced corpus, but instead focused on the two dozen articles
selected by FSI itself for collection in Force Science. While Lewinski (2022, p. XV)
claims that “well over a thousand peer-reviewed and professional journal articles” have
been published by affiliates of FSI, there is no comprehensive accounting of this body
of claimed ancillary research, making it impossible to either validate his claim or
evaluate the rigor of that ostensibly sprawling corpus of work. It seems likely that,
whatever their number, the vast majority of these ancillary publications are professional
articles and gray literature unencumbered by double-blind peer review processes or
requirements of scientific rigor. Regardless, FSI collected the twenty-four articles in
Force Science that, in its own estimation, represent “some of the most critical questions
asked by the Force Science research team” (p. XV). FSI holds these twenty-four articles
up as “peer reviewed scientific research,” emphasizing that description by way of the
book’s subtitle, and the preface underlines the explicit goal of influencing both law
enforcement and the courts. Thus, while we did not analyze the entire corpus of FSI-
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related publications to select the research we reviewed, our evaluation focuses on the
articles that FSI itself characterizes as the most representative and rigorous of its
scientific research.

While the methodological assessment tools employed in this study—the Maryland
Scientific Method Scale (MSMS), Newcastle-Ottawa Quality Assessment Scale
(NOQAS), and the MixedMethods Appraisal Tool (MMAT)—are well-established and
accepted, each carries inherent limitations that warrant caution in interpretation. First,
the Maryland Scale primarily emphasizes causal inference and research design hier-
archy, thereby systematically favoring studies employing experimental or quasi-
experimental designs. This emphasis limits its sensitivity to adequately distinguish
the methodological rigor of descriptive or exploratory research. Consequently, it may
undervalue certain studies that appropriately employ non-experimental methods to
address research questions unsuited to causal inference frameworks. Second, the
Newcastle-Ottawa Quality Assessment Scale, adapted here for cross-sectional studies,
prioritizes clear reporting and representativeness, yet it places significant weight on
sample size justification and representativeness of the sample. As such, it might
disproportionately penalize studies conducted under resource or practical constraints
typical in specialized or applied settings, such as policing research. Finally, the Mixed
Methods Appraisal Tool, while broadly applicable across diverse research designs,
offers only a binary scoring system (criteria met vs. not met), potentially over-
simplifying nuanced methodological strengths and weaknesses within complex studies.
However, in using each of these three different tools, our approach helps overcome the
weaknesses inherent to any one scoring mechanism.

Another limitation is that we may have mischaracterized Force Science itself. We
approach our critical appraisal with the perspective that the volume as purports to
consist of two dozen rigorous articles that convey high quality evidence in an es-
tablished scientific field. One response might be that the articles instead represent
pioneering, formative work in a nascent, immature field that is setting the stage for a
future arc of experimentation. If that is the case, the articles would be characterized as
pilot studies and preliminary data that provide valuable bases for hypothesis formation,
increasingly rigorous study designs, and a means to adapt and refine experimental
methods. This would provide an explanation for the lack of reliance by other scholars,
the comparatively low citation counts, and low (or no) impact journals that house Force
Science publications. It would also explain why the study designs and sampling were
not typical of those seen in large, high-quality studies, but rather ones that attempt to
work out the concepts and approaches that justify such studies. In other words, Force
Sciencemay provide us with the useful seeds of a science of force without attempting to
do more. While this is not how FSI portrays its own research, perhaps their stridency in
asserting it is well-established science is an understandable feature of researchers’
natural faith in and enthusiasm for their own work. Regardless, this point would
decisively settle the principal concern of our paper: such nascent, pioneering work
could not be admitted as reliable evidence in a legal proceeding or the formulation of
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policies and procedures. In other words, even as pioneering research, Force Science
decisively fails the Daubert test.

Conclusion

As of April 2025, under the “Research” section the FSI website endorses the value of
what Chan (1995) calls “true peer review,” stating: “We recognize that science is an
evolving pursuit that demands continual critical examination. Research findings must
be tested, challenged, and refined as new data and methodologies emerge” (Force
Science Institute, 2025). Our review undertakes precisely that, critically evaluating the
Force Science corpus in terms of adherence to established scientific norms and
methodological rigor.

Our review reveals that Force Science studies have significant methodological
shortcomings. The volume’s studies consistently fail to meet prevailing scientific norms,
rendering it unreliable as an evidentiary matter under Daubert. The underlying FSI
concepts have nevertheless been forced into the courtroom, providing a veneer of scientific
credibility to analysis that rests on an inadequate foundation. This lack of rigor undermines
the credibility of the findings inForce Science, indicating they are unsuitable for use in legal
settings or as a foundation for shaping police policy and practice.

The implications of this review extend beyond a detached academic critique. Police
training, policies, and judicial decisions justified by methodologically weak research
risk perpetuating unnecessarily harmful practices that could otherwise be improved or
remediated through reliance on more rigorous studies, a possibility that judicial ac-
ceptance of weaker, less substantiated research findings has the practical effect of
foreclosing (Fournier, 2016; Reisberg et al., 2016). This raises deep moral concerns
about the use of potentially unreliable, if putatively scientific, claims in contexts where
life and liberty hang in the balance, eroding the legitimacy of institutions that rely on
this evidence to underwrite their highly consequential judgments. FSI’s research ad-
dresses crucial questions in law enforcement. However, the pervasive lack of rigor
identified in this analysis shows their findings cannot reliably inform policy or
courtroom outcomes. We emphasize the urgent need for methodologically robust
research in police practices and officer performance, conducted with the rigor necessary
to establish scientific advice that can achieve evidentiary reliability in the legal arena.

These findings also have implications for evidence-based policing, an approach
emphasizing policies and practices grounded in rigorous scientific research. Scholars
have argued that reliable evidence is essential for developing policing policies that
promote both effectiveness and accountability (Lum & Koper, 2017). Further, police
training in high-risk areas that are routinely scrutinized in court should likewise be
grounded in scientifically robust evidence to prevent the entrenchment of dubious
methods or practices. When research lacks rigor, it not only jeopardizes the quality of
decisions that may directly affect the public, it also leaves open the risk of police
training and policies formulated under false or unnecessary assumptions. If that is the
case, then it is possible that an overreliance on the precepts found in Force Science has
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precipitated use of force incidents that the FSI then attempts to justify, while appearing
to foreclose the scientific possibility of evidence-based training and policies that would
reduce the necessity of these uses of force in the first place. Consequently, the stakes of
endorsing insufficiently substantiated claims are high, both for the individuals whose
rights are at risk and for the credibility of law enforcement agencies tasked with
upholding those rights. The methodological weaknesses observed across Force Science
show that it lacks the scientific rigor required to reliably inform court proceedings,
evidence-based policing, or police policy and training.
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Notes

1. 293F. 1013 (D.C. Cir. 1923).
2. 509 U.S. 579 (1993).
3. We recognize that the Daubert standard applies in federal courts, while some state juris-

dictions apply the Frye standard or modified versions of Daubert. However, given that many
high-profile police use-of-force cases are litigated federally under Section 1983 claims,
Daubert remains particularly relevant. Thus, our focus remains explicitly federal. Future
research may benefit from examining state-level variations in admissibility standards and their
implications for policing expertise and evidentiary practices.

4. Our analysis specifically evaluates the scientific rigor and methodological quality of studies
published by the Force Science Institute (FSI). Courts may also admit testimony based on non-
scientific expertise—such as technical or specialized knowledge—under standards articulated
by the Supreme Court inKumho Tire Co. v. Carmichael (1999). However, our critique remains
strictly focused on the scientific validity and reliability of Force Science claims, as these
claims are frequently presented and defended explicitly as scientific evidence.

5. As noted before, two articles (IDs 1 and 6) are non-empirical review pieces, and were not
reviewed using the appraisal tools.

6. In re Wholesale Grocery Prods. Antitrust Litig., 946 F.3d 995, 1001 (8th Cir. 2019).
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