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INTRODUCTION

Forensic evidence has revolutionized criminal investigation. However, it represents only a single facet of
the broader evidentiary landscape and seldom provides unequivocal conclusions (Taylor et al., 2024). In
criminal investigations, comparative forensic sciences are frequently employed to identify perpetrators.
For instance, DNA trace or fingerprints collected at crime scenes are compared to known samples to assess
whether they originate from the same individual. Historically, the validity and reliability of these forensic
techniques were seldom questioned, leading courts to permit examiners to assert that two prints or
samples "match" to the exclusion of all others, despite a lack of empirical evidence supporting such
definitive conclusions (Ribeiro et al., 2019; Skene 2018). Forensic evidence may corroborate or refute a
theory in court; but, it cannot independently establish that a crime occurred. This is due to the
circumstantial nature of forensic evidence, which does not directly link a person to a crime (Meintjes-Van
der Walt and Dhliwayo 2021).

The strength of the evidence is communicated by forensic practitioners to the judicial officers. In forensic
science, evaluating the strength of evidence involves two key processes: analysis, which entails extracting
information from relevant items (the trace evidence), and interpretation, which involves drawing
inferences about the significance of the information obtained during the analysis (Morrison 2022).
Examples of items of interest include: DNA trace collected from the crime scene and buccal sample taken
a known individual.

In many forensic science disciplines, analysis often relies on human perception, and interpretation
depends on subjective judgment. Even when instrumental measurements are used, interpretations
frequently involve subjective assessments, such as visually examining graphical data (Morrison 2022).
These subjective methods lack transparency and are vulnerable to cognitive biases (Borkar 2023; Curley
et al.,, 2020). Moreover, even when statistical models are employed for interpretation, logical flaws can
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occur, and forensic evaluation systems—comprising both analysis and interpretation methods—are
frequently inadequately empirically validated (Du 2017; Morrison 2022; Thompson and Newman 2015).

Recent studies indicate that many individuals perceive forensic evidence as relatively inaccurate and
heavily influenced by human judgment (Ling et al., 2021; Ribeiro et al., 2019). In 2009 the U.S. National
Academy of Sciences (NAS) issued a report criticizing the state of forensic science (National Academy of
Sciences,2009). The report stated that, except for nuclear DNA analysis, no forensic method had been
rigorously proven to consistently and accurately link evidence to a specific individual or source. It
recommended conducting research to establish the reliability and limitations of each forensic technique,
noting a lack of such studies in most disciplines (National Academy of Sciences, 2009). In 2016, the U.S.
President’s Council of Advisors on Science and Technology (PCAST) released a report questioning the
scientific validity and reliability of various feature-comparison methods and offered recommendations to
strengthen forensic science and promote rigor.

Problem statement

Forensic evidence plays a crucial role in criminal proceedings by determining guilt or innocence. Concerns
have arisen about the accuracy and reporting of this evidence in criminal casework. Documented instances
exist in which forensic practitioners have exaggerated findings or offered testimony outside their area of
expertise, resulting in possible miscarriages of justice.

Research question for the study

The study is guided by the following question:

1) What impact does the reporting of forensic evidence have on the judicial process in criminal casework?
METHODOLOGY

The research involves describing and defining the issue and presenting various opinions on it. This study
employs a qualitative methodology, utilizing a narrative review approach to critically assess and
synthesize existing research on the presentation of forensic findings in court. By conducting a meta-
synthesis, the study integrates findings from multiple qualitative studies to develop a comprehensive
understanding of how forensic evidence is reported during legal proceedings. (Darvishpour et al.,, 2014;
Leary and Walker 2018). It is an approach that is used to synthesize research findings of previous studies
on the impact on the reporting of forensic findings in criminal proceedings. The approach was used to
identify the relationship, contradictions, gaps, and inconsistencies from these studies to create new
knowledge which in this case, the impact of the reporting of forensic findings in criminal proceedings in
the development of the preservice teachers' profession (Darvishpour et al. 2014; Walsh and Downe 2005).

Bibliographic search focus: The bibliographic search was executed in Google Scholar, PubMed and Scopus
repositories from 2014 to end of November 2024, to include relevant literature.

Inclusion and Exclusion Criteria: Inclusion criteria encompassed studies without temporal limitations that
contained search terms related to the reporting of forensic findings in criminal proceeding sin the title or
abstract, with full-text articles published in English. Studies that employed a search strategy and opinion
were included.

Screening and Quality Assessment: one researcher conducted the screening of all titles and abstracts, while
a second researcher oversaw and screened the full texts for relevance to the study's objectives. This
collaborative approach ensured that all perspectives were considered in the quality assessment and data
extraction, making the process more inclusive.

RESULTS AND DISCUSSION

The justice system depends significantly on forensic expert evidence to adjudicate serious criminal cases.
The analysis, interpretation, and review of forensic trace necessitate a rigorous application of
contemporary scientific theories, statistical methodologies, and specialised knowledge. The use of forensic
evidence to implicate or exonerate individuals in serious criminal cases requires high levels of precision
and meticulous attention to detail (Martin 2023; Morgan 2023; Olaborede and Meintjes-Van der Walt
2020).

Wrongful convictions, often caused by misidentification, flawed evidence, prosecutorial misconduct, and
inadequate defence, are a significant issue (Bonventre, 2021; Morgan 2023; Visser and Scholtz 2023).
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While adversarial safeguards like cross-examination and professional expertise aim to reduce these risks,
research suggests they may not be as effective as we hope in ensuring accurate fact-finding in criminal
trials (Visser and Scholtz 2024). In South Africa, the absence of formal mechanisms to track or investigate
instances of false convictions is a stark reality (Visser and Scholtz 2023).

The high crime rate and pervasive violence in South Africa often shape public impressions, potentially
leading professionals to avoid disclosing inconclusive results. The assumption of guilt before proving a
suspect's culpability beyond a reasonable doubt might undermine the fundamental tenet of fair justice.
Consequently, unlawful convictions in South Africa are mostly unacknowledged, usually overlooked, and
often refuted (Olaborede and Meintjes-van Der Walt 2020).

Studies indicate that extraneous contextual, cognitive, and motivational elements can influence forensic
scientists' judgments and decisions (Borkar 2023; Kaye 2022; Mattijssen 2020; Smith & Horne 2023; Visser
and Scholtz 2024;). Forensic practitioners need to implement risk mitigating measures to address the
factors including the quality and clarity of forensic evidence, the context of case information, and the
subjective interpretation of forensic analysis and reporting might affect prejudice.

In specific forensic fields, the need for scientific validation has never been more urgent. Scientific
assessments have demonstrated an absence of factual backing for expert claims, resulting in substantial
modifications. Entire subfields, such as bullet lead analysis, have been abandoned after decades of usage
in criminal convictions due to discreditation (Koehler 2023; Sauerwein et al, 2023). Disciplines such as
fire and arson investigation have transitioned from discredited concepts to more scientifically valid
methodologies (Koehler 2023; Sauerwein et al, 2023). Methods like microscopic hair analysis have
undergone heightened examination, leading to diminished credibility and a retreat from exaggerated
assertions (Koehler 2023; Sauerwein et al, 2023). Notwithstanding these advancements, many domains,
particularly bite mark recognition, have continued to be employed despite adverse scientific evaluations
(Sauerwein et al, 2023).

Concerns have long been raised that expert witnesses may skew their conclusions and evidence to benefit
the side that has retained them, whether deliberately or inadvertently (Svider 2021; Visser and Scholtz
2024; Waite et al.,, 2021). This phenomenon, termed "adversarial bias," indicates that specialists may
conform their expectations and conclusions to the interests of the hiring entity.

The primary concern with the formal interpretation framework lies in the disparity between the enquiries
posed by the court and the determinations made by the forensic scientist (Maitre 2017). The forensic
practitioner examines the origin of the forensic trace, while court interrogations mostly focus on the
subsequent interpretation of activities before, occurring during, and following the event. Nonetheless, the
courts focus on this source information as the forensic practitioner is unable to provide insights on the
activity and should not attempt to speculate on this.

Individualisation

In forensic science, source attribution refers to the process of determining the origin of a particular piece
of evidence, such as DNA, fingerprints, or digital data, and linking it to a specific individual, object, or
location. This individualised match determination claims that a trace item exclusively corresponds to a
known sample from an individual, indicating it must have originated from that specific source (Leonetti
2024). Individualization has long been a cornerstone of forensic science, with forensic practitioners
performing individualizations in the majority of their casework. The individualisation fallacy denotes the
incorrect claim that a defendant is the exclusive possible source of a forensic trace sample, asserted with
complete certainty. This claim is often accompanied by claims of a zero percent error rate.

This individualisation fallacy fails to acknowledge the inherent limitations of forensic science, as it is
scientifically unsound to assert with 100% certainty that a specific individual is the sole source of a
forensic trace sample. These assertions neglect the potential for coincidental matches or analytical errors,
underscoring the need for a critical and analytical approach in forensic analysis, keeping the audience
engaged and active in their work. While some instances of this hyperbolic assertion persist, many forensic
professional associations now advise their members against making such definitive statements,
recognizing the inherent uncertainties in forensic analyses.

In court proceedings, forensic practitioners are frequently questioned about the manner in which forensic
evidence was deposited at a crime scene. Forensic practitioners frequently draw erroneous conclusions
during their oral testimony. Claims like "In my experience, the large amount of trace DNA deposited is
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more consistent with direct transfer,” "It is attributable to a biological fluid," or "The data supports this
conclusion" may lack adequate scientific support or exaggerate the evidence. It is imperative that these
experts refrain from offering opinions on such matters, as doing so may exceed the bounds of their
expertise and the available evidence. Speculative statements regarding the likelihood of when or how a
forensic trace was deposited, or attributing it to a specific individual with certainty, should be avoided to
maintain the integrity and objectivity of forensic testimony.

Use of Statistical Models

Statistical fallacies in forensic science adversely affect the legal system, including the provision of statistics
lacking empirical support, the individualisation fallacy, the prosecutor’s fallacy, and the defence attorney’s
fallacy (Dror and Scurich 2020; Kilberger 2023; Koehler et al.,, 2023). There are several instances of
reporting of forensic evidence where the judgement indicated either contained a statistical fallacy or was
utilised or interpreted by the presenting party (e.g., in closing arguments) in a way that demonstrated a
flaw in statistical thinking (Leonetti 2024). These statistical fallacies present a substantial threat to justice,
as flawed statistical testimony in forensic science is pivotal in the wrongful conviction of innocent
defendants.

All forensic tests, including DNA analysis, are susceptible to laboratory errors and expert
misinterpretations. Contrary to the common belief in the objectivity of expert testimony, certain aspects
of scientific evidence rely on subjective interpretation. This inherent potential for error, coupled with
logical missteps like the transposed conditional fallacy, has significantly contributed to wrongful
convictions

Prosecutor Fallacy

The prosecutor's fallacy arises when the likelihood of a random match is incorrectly interpreted as the
probability that the defendant is the origin of the evidence. For instance, if the likelihood of an innocent
individual matching the DNA sample from a crime scene is one in ten thousand, the prosecutor mistakenly
infers that the probability of the defendant's innocence, given a DNA match, is likewise one in ten thousand.
This misinterpretation may result in wrongful convictions by exaggerating the significance of the evidence.

Defence Attorney Fallacy

The defence attorney's fallacy arises when it is contended that a DNA match is insignificant unless it
exclusively identifies the defendant or a very limited group. This reasoning overlooks the cumulative
weight of evidence, potentially leading to the dismissal of pertinent forensic findings. The defence
attorney’s fallacy arises when a minimal probability of the person of interest (POI) being the source is
misinterpreted, taking into account the population size and the random match probability (RMP). An RMP
of 1 in 1 million suggests that, within a population of 100 million, one would anticipate identifying
approximately 100 individuals whose genotype corresponds with the evidence profile. The fallacy is in the
reasoning that DNA evidence is insignificant solely due to the theoretical possibility of 100 other
individuals possessing the same profile. A profile that reduces the pool of potential sources from 100
million to approximately 100 is highly significant and pertinent to the investigation.

Transparency

Transparency is essential for an equitable criminal justice system and a fundamental characteristic of
rigorous scientific practice. The capacity of defence attorneys to assess, investigate, present, and challenge
forensic evidence is contingent upon the prompt disclosure of information regarding the examination, the
conclusions of forensic science practitioners, and the facility involved. Recommendations encompass
transparency, ethical standards, disclosure obligations, access to research, and minimum disclosure
criteria.

Quality Assurance

Quality management systems and accreditation processes are often advocated as efficient self-regulation
mechanisms within the forensic sciences (Smith and Horne 2024a), This strategy is susceptible to selective
application, as not all practitioners or laboratories adhere to uniform criteria.

Despite rigorous efforts to secure accreditation, numerous anomalies remain unaddressed in the field,
undermining the credibility and reliability of forensic evidence in judicial settings. To address these
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limitations, forensic sciences should extend beyond self-regulation and implement oversight from
statutory authorities via authoritative regulatory enforcement procedures (Smith and Horne 2024b).

Challenges in Court Cases

Forensic reporting issues and inconsistent admissibility standards in courts pose significant challenges in
presenting and interpreting scientific trace evidence (Olckers 2013, Smith and Horne 2024a, Smith and
Horne, 2024b; Visser and Scholtz 2024). Notable Southern African cases, including Bokolo v. State, S v
Maghina, Tshantsaniv S, S v Van der Vyver, and State v Rapogadie, have highlighted issues with the reported
forensic evidence during court proceedings. Olckers (2013) identifies common problems in court cases
involving forensic evidence, such as unvalidated DNA testing methods, contradictory witness statements
during cross-examination, and the poor quality of DNA evidence and its presentation. Concerns also arise
regarding expert witness bias favouring the prosecution, underscoring the necessity for ethical testimony
and authentic DNA evidence in Southern African courts. Implementing appropriate systems to address
these challenges is essential for upholding the credibility and reliability of forensic science in the pursuit
of justice (Smith and Horne 2024b; Visser and Scholtz 2024).

Potential Risks of Convictions based on a Single Piece of Forensic Evidence

Forensic scientists have historically claimed the absolute reliability of their disciplines, frequently
rejecting the notion of potential errors. Both the National Academy of Sciences (NAS) in 2009 and the
President’s Council of Advisors on Science and Technology (PCAST) in 2016 have contested these claims,
asserting that assertions of 100% certainty lack scientific validation. The NAS report assessed 14 forensic
disciplines, including biological evidence, emphasising the necessity for a more rigorous evaluation of
forensic methodologies.

Deficiencies exist in forensic pattern-matching methods, which are connected to the wrongful conviction
of an innocent individual based solely on a single piece of forensic evidence (Mnookin 2018, Olaborede
and Meintjes-van der Walt 2020). Despite inherent flaws, certain courts continue to accept forensic expert
testimony derived from pattern-matching methods as scientific evidence. Wrongful conviction of an
innocent person, based on a single piece of evidence, poses serious risks to the victim and society. It affects
fundamental rights like life, liberty, and human dignity. Convicted individuals face challenges, court delays,
and costs of appeals and legal remedies. The real perpetrator of the crime remains within society, and the
state faces high costs.

Despite flaws in forensic pattern-matching methods, some courts still admit such testimony as scientific
evidence. The necessity for caution is further underscored by the state's occasional inability to present
tangible evidence that should have been accessible Olaborede and Meintjes-van Der Walt,
2020).Therefore, the court must encourage the state to provide additional material evidence, if available,
to corroborate the circumstantial evidence (ie forensic evidence) in order to reinforce their argument(s).

CONCLUSION

Misinterpretations and fallacies in forensic evidence are caused by erroneous inferences, inaccurate
conclusions and reporting forensic findings. These issues stem from bias, inadequate application of
scientific principles and a lack of understanding of forensic evidence's limitations and assumptions. The
forensic practitioner’s role is crucial in providing a reliable forensic service and evidence in criminal
casework

South Africa's elevated crime rate and widespread violence frequently influence public perceptions, which
may compel experts to refrain from presenting inconclusive findings. The presumption of guilt prior to the
establishment of a suspect's culpability beyond a reasonable doubt can compromise the foundational
principle of equitable justice. As a result, wrongful convictions in South Africa are predominantly
unrecognised, frequently neglected, and often denied.
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