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ABSTRACT

This case report explores the critical role of forensic science in modern criminal justice through an analysis of 90 cases
where forensic evidence significantly influenced trial outcomes. The study reveals that DNA profiling, utilized in 15 cases,
achieved a remarkable conviction rate of 90%, underscoring its effectiveness as a primary forensic tool. Fingerprint
analysis and toxicology reports followed closely, with conviction rates of 80% and 85%, respectively. Overall, the
examined cases resulted in an impressive conviction rate of approximately 81.2%, highlighting the substantial impact of
forensic evidence on legal outcomes. However, the study also identifies challenges related to the admissibility of emerging
forensic technologies, particularly digital forensics, which has seen a rise from 5 organizations adopting it in 2015 to 80
in 2023, alongside a corresponding increase in legal challenges. This correlation emphasizes the need for continuous legal
adaptations to align with advancements in forensic methodologies. The findings advocate for clearer admission criteria
for digital forensics and enhanced interdisciplinary training for legal and forensic professionals. Ultimately, the integration
of forensic science within the legal system not only improves the accuracy of judicial decisions but also necessitates
ongoing development in legal standards to accommodate evolving forensic practices, ensuring justice is effectively served.

Keywords: Forensic Science, Criminal Justice, DNA Profiling, Conviction Rates, Legal Admissibility, Digital Forensics,
Case Studies.

BACKGROUND

Forensics has won an important place in the current justice system as an interaction between science and the law. This
branch of criminalistics involves several methods and tools directed at gathering, identifying, and examining materials
and objects found at a crime scene. The development of forensic science, especially in the last few decades, has greatly
revolutionized how best evidence is collected and how such evidence is tendered into the courts with a consequent impact
on legal decisions (Ali, 2017; Arif et al., 2023). The present section highlights the following areas including the historical
growth of forensic science, its role in the criminal justice system, and the impact of advanced technology. Even though
today forensic science is a highly developed branch, its formation can be traced back to the ancient world and culture
(Burney & Pemberton, 2013). Nonetheless, it was only in the later part of this century that forensic science had its
breakthrough to be recognized as a profession (Arslan & Sagiroglu, 2019; Panneerchelvam & Norazmi, 2003). Fingerprint
analysis, when accepted and adopted early in the 20th century, is a key milestone in the growth of forensic science. Sir
Francis Galton in the field of fingerprint classification helped the progress age by helping identify the first fingerprint
bureau by Edward Henry in the year 1901. The value of fingerprints as reliable evidence in criminal cases was illustrated
as follows (Peterson et al., 2010). More progress was made in the twentieth century for example, DNA profiling in the
1980s provided a new weapon for forensic science linking suspects to crime scenes (Hampikian et al., 2011; Edmond,
2014). The aforementioned advancements have shifted focus to the use of forensic evidence in trials and how
investigations are done and cases presented.
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The purpose of adopting forensic science in the criminal justice system is as follows: Firstly, it helps in tracking and
arresting suspects, giving reliability and accuracy to undertaken investigations. Those tools are distinct from suppressed
potential or hindered development because they are specific, objective forensic tools, including DNA profiling, ballistics
analysis, and toxicology testing that give a law enforcement agency an idea if the suspect could not have committed a
crime or if he did (Wiillenweber & Giles, 2021). For example, the use of DNA has been instrumental in freeing innocent
individuals, which explains why it has to be embraced in the strategies of fighting injustice (Casino et al., 2022). In
addition, forensic science is used as part of evidence in the courtroom as the basis for making judicial decisions.
Sometimes, forensic evidence is admitted with certain legal regulations which check the credibility and scientific
procedure of the material provided (Rakha, 2024). There is no doubt that forensic science plays a significant role in the
outcome of trials because many trials that turn out in favor of the side with forensic evidence are often won due to such
findings (Losavio et al., 2018).

However, some issues regarding the admissibility and relevance of forensic evidence still exist, especially with the
growing number of technological advances. This paper seeks to explore some of the new forensic technologies that are
available. In response to this call, technological development has transformed forensic science to other levels, enabling
further complex tests and more accurate evidence. Other novelties, including digital forensics, have appeared as critical
resources in a world that is becoming increasingly virtual. The capacity to retrieve, parse, and present digital evidence
from gadgets like smartphones and computers has altered how investigators address crimes, especially those related to
cybercrimes (Saini et al., 2024). Still, these advances create new concerns for the legal field, as the courts are frequently
unable to cope with the rapid pace of technological advancements regarding forensic technologies and their admissibility
(Barros et al., 2021).

Furthermore, Al and machine learning are expanding in forensic science, representing a new wave of improved
investigatory activities. With the help of Al, large quantities of data can be processed, patterns can be recognized, and
even crimes can be prevented by predicting them through the analysis of similar cases handled by the police (Cooper &
Meterko, 2019). Nevertheless, several ethical and legal issues arise with the use of Al in forensic operations, including
concerns about bias, privacy, and accountability (Koehler et al., 2023). With advancements in forensic science, legal
structures must evolve to accommodate these emerging issues.

Many aspects accompany the legal ramifications of forensic evidence. With the increasing use of forensic science in court,
there has been growing concern about the accuracy of results and the possibility of convicting an innocent person (Rao et
al., 2023). Some observers argue that an oversimplification of justice through forensic science can lead to a forensic
fallacy, where jurors focus solely on the forensic evidence, ignoring other critical aspects of the trial (Roach, 2009). This
issue raises concerns about the standard of proof and apparent injustice due to complex instrumentalities that may be
incomprehensible to an ordinary cross-section of the jury.

Moreover, forensic evidence often sparks controversy concerning the rules governing its use in court. The Daubert
standard, which assigns judges the role of gatekeepers for scientific evidence, highlights the importance of forensic
methods being not only scientifically sound but also relevant to the case at hand (Wecht & Rago, 2005). This emphasizes
the need for continuous professional development in the legal field to stay updated on the landscape and applications of
forensic science (Aliyeva, 2023). Thus, by outlining the background of forensic science one can identify its crucial position
in the history of the effective functioning of criminalistic activity. The basis of forensic science as a part of investigations
and legal processes, its history, and modernity. Given the rapid development of new technologies, the prospects for the
legal system seem quite challenging, and the cooperation between forensic scientists and legal professionals should remain
highly active. It is also apparent that, to preserve the credibility of the criminal justice system, further work will be required
to address the problems connected with admissibility, reliability, and ethical issues relating to forensic evidence.
MATERIAL AND METHODS

Study Design

This study includes qualitative and descriptive research to demonstrate the role of forensic science in criminal justice.
Examples of the use of forensic science are considered through the presentation of both traditional and current case and
headline examples to focus on the legal implications, meanings, and innovations made possible by forensic science, and
how it has impacted the trial. The list was refined to cases where it was observed that the forensic evidence provided a
significant role in the decision of the trial. The priority was provided to the use of proofs that connect the results of the
forensic practices to the legal mandates, such as admissibility and reliability, and the presentation of emerging trends of
the forensic exercises in various legal systems.

Case Selection Criteria

Only those trials were taken into account for this report in which forensic evidence played a role in delivering the
outcomes. Several strategies such as DNA fingerprinting, blood alcohol level tests, and fingerprint recognition were
assumed to address many forensic standpoints. Both of them were included to maintain the balance of the presentations
of the effects that were foreseen for using forensic evidence. Consequently, it was possible to compare the legal rules in
at least two jurisdictions concerning the admissibility of certain forensic practices emerging from the relevant cases.
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Primary Data

Particularly, this study included the evaluation of the presentation of actual forensic reports of actual criminal cases to
determine the level of impact forensic science makes on the judicial system. The current research focused on case-specific
documents wherein an effort was made to analyze the impact of the testimonies of the forensic experts given in the trial
for the decision of a case. In addition, 90 semistructured interviews were carried out with police officers, scientists who
work in laboratories, and lawyers who were involved in the chosen cases. These interviews provided significant details
concerning the use of forensic methods, issues encountered, and application of forensic results in law. In pattern figuring
and assessing forensic science usefulness in criminal activity, conducted data was vital.

Law Courts Decisions and Literature Review about Forensic Evidence

This study further performs a benchmark analysis for decision-making on forensic evidence in criminal cases and the
analysis of court of appeals decisions. To characterize the application of forensic science during these circumstances, prior
literature and media articles were examined. The use of forensic evidence in influencing the decisions of the courts was
then reviewed by conducting a case law analysis. The secondary research studies were also used in analyzing the
perception of the public and the law towards the use of forensic professionals in the courts.

Organizing Themes for the Use of Forensic Evidence

All these facets were analyzed thematically to understand important elements of forensic evidence in legal contexts. The
analysis focused on three primary themes. The first category includes cases that cover the effect of forensic work on the
accuracy of results and the other two categories are judicial influence, evaluating how the courts understood and used the
forensic results, and legal challenges, pointing out cases of admissibility or forensic errors. Furthermore, method tools of
frequency distribution were employed in the analysis of the utilization of forensic evidence in different types of crimes,
including homicide, assault, and fraud among others. This broadly interdisciplinary approach sought to explore the nature
and consequences of forensic science in the legal setting.

RESULTS

Overview of Forensic Impact

In the analyzed cases, 80% employed DNA profiling which led to a conviction rate of 90%. Nonetheless, 20% of these
cases raised concerns about the admissibility of forensic evidence, mostly because of concerns about new technology like
digital forensics. It focuses on the important contribution of DNA profiling to get successful convicting also drawing
attention to the legal issues that appear when applying new forensics technologies to the legal system. Such results indicate
that legal standards require constant evolution for their compatibility with the developments in forensic science.

Forensic Evidence Utilization and Admissibility Challenges

Table 1 shows the summary of the study’s cases with their respective forensic techniques and conviction rates. Among all
the techniques used, DNA profiling was used in 15 cases and boasted of 90% conviction rate. Fingerprint analysis came
next, 10 cases yielded an 80% conviction rate. Digital forensics, toxicology, and ballistics were also considered, with
volumes of 5, 8, and 4 and convictions of 70%, 85%, and 75%. These results highlighted the importance of forensic
approaches in the determination of court decisions.

Table 1: Distribution of Cases by Forensic Technique

Forensic Technique | Number of Cases | Conviction Rate (%)
DNA Profiling 15 90
Fingerprint Analysis | 10 80
Digital Forensics 5 70
Toxicology Reports | 8 85
Ballistics 4 75

Legal Outcomes

Table 2 summarizes the legal outcomes of cases categorized by crime type. In homicide cases, there were a total of 10
cases, resulting in 9 convictions and 1 acquittal, indicating a high conviction rate. For sexual assault, out of 8 cases, 7 led
to convictions, with 1 acquittal. In fraud cases, 6 total cases resulted in 4 convictions and 2 acquittals, reflecting more
contested outcomes. Drug-related crimes showed 8 cases with 6 convictions and 2 acquittals, demonstrating a significant
reliance on forensic evidence in securing legal outcomes across these crime types.

Table 2: Legal QOutcomes by Crime Type

Crime Type Total Cases | Convictions | Acquittals
Homicide 10 9 1
Sexual Assault 8 7 1
Fraud 6 4 2
Drug-Related Crimes | 8 6 2
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Distribution of Forensic Techniques and Their Effectiveness
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Figure 1: Bar chart showing the distribution of forensic techniques across cases.

The distribution of the different forensic techniques used in the analyzed cases was presented in Figure 1. The bar graph
here shows the number of cases about each technique and its conviction percentage. Among the cases, the most common
method was DNA profiling used in 15 cases with a conviction rate in half of the cases. Fingerprint analysis was the next
to come out, used in 10 cases with an 80% conviction rate. Digital forensics though applied in only 5 cases was as
impressive as it only registered a 70% conviction rate. Toxicology was utilized in 8 cases with an 85% conviction while
ballistics in 4 cases with a 75% conviction.

Conviction-Acquittal Ratio of Analyzed Cases

Figure 2 presents the conviction-acquittal ratio for the analyzed cases, illustrating the outcomes of legal proceedings
involving forensic evidence. The pie chart shows that convictions accounted for approximately 81.2% of the total
outcomes, with 26 convictions recorded. In contrast, acquittals comprised about 18.8%, a total of 6 cases. This distribution
underscores the effectiveness of forensic evidence in securing convictions, highlighting its critical role in the judicial
process. The prominent ratio of convictions suggests that forensic science significantly influences legal outcomes,
enhancing the credibility of evidence presented in court.

Acquittals Outcomes

B Convictions
mm Acquittals

Convictions

Figure 2: Pie chart illustrating the conviction-acquittal ratio in the analyzed cases.

Trends in Digital Forensics Adoption and Legal Challenges
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The trend of the use of digital forensics alongside the number of legal issues that were likely to be faced from the year
2015 to 2023 was shown below in Figure 3. From the line graph, it was clear that the number of organizations that have
adopted digital forensics has grown from 5 in 2015 to 80 in 2023. It also shows how the increase in the importance of
digital evidence in the judicial process happened. But the graph shows a similar increase in legal issues from 2 in 2015 to
10 in 2023. This correlation indicates that while digital forensics was being applied in criminal investigations its
application was met with owing challenges and legal bar which slowed its admissibility in the courtroom.
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Figure 3: Adoption of Digital Forensics and Corresponding Legal Challenges Over the Years
DISCUSSION
The present study shows the value of forensic science in facilitating criminal justice systems since high conviction rates
could be achieved. The use of DNA profiling was present in 15 of the analyzed cases and had a minute 90% conviction
rate, which proves its significance in obtaining more effective legal results in Table 1. Prior research has also stressed that
DNA is the most preferred and definitive typing technique because it presents scientifically sound outcomes, which adds
to the perceived reliability in court (Lee & Zhang, 2016; Panneerchelvam & Norazmi, 2003). The local success rates of
fingerprint analysis, which stood at 80%, and toxicology reports, with 85%, also suggest that multiple forensic science
disciplines play a critical role in the delivery of justice.
The results of the present study show that the efficiency of various forensic methods is not identical, with DNA profiling
having the highest conviction rate of 90% for 15 cases. Fingerprint analysis, which is the second most utilized method,
was applied in 10 cases and, when used, it delivered an 80% conviction rate. Toxicology reports were used in fewer cases,
but the success rate was 85%, indicating that toxicology is useful in drug-related offenses mentioned in Table 1. These
findings align with a comparative review of earlier studies in the literature, where forensic methods, including toxicology
and ballistics, are important in cases where biological traces might be unsuitable for use (Sharma et al., 2022; Thakur,
2024). Nevertheless, DNA profiling continues to be the most effective technique, and its frequency and effectiveness
reaffirm its role as one of the main tools of investigation.
Crime area refers to the frequency of using forensic evidence in various crimes. The legal success rate of different crimes
was 90% for homicides (9 out of 10 cases). Similar success was noted in sexual assault cases, where seven out of eight
cases resulted in convictions, mainly due to the importance of forensic science in delicate investigations Table 2. However,
in fraud cases, the percentage of convictions was lower (4 out of 6 cases), indicating that it is difficult to use forensic facts
to corroborate intentions or embezzlement. Among drug-related crimes, there were 8 accused individuals, 6 of whom were
convicted, highlighting the necessity of toxicological findings in such cases. These results align with earlier research,
which indicates that forensic evidence is highly important in violent offenses, such as homicide, but less effective in
identifying perpetrators of white-collar crimes because the proof is not always easily reviewed (Wickenheiser, 2021;
Kaplan et al., 2020).
However, the study shows that there is growing use of digital forensics, with the number of organizations employing it
rising from 5 in 2015 to 80 in 2023 depicted in Figure 3. Yet, legal barriers persist. The number of legal cases associated
with digital evidence has grown from two to ten during the same period, confirming that courts struggle to adapt and
incorporate innovative approaches into conventional legal systems. This finding aligns with other studies suggesting
challenges in digital forensics, such as data integrity, chain of custody, and varying judicial recognition across jurisdictions
(Boies, 2010; Novian et al., 2022). The legal community must work toward fine-tuning the admissibility of digital
evidence to enhance its utility in the justice system.
Based on the evaluated cases, the conviction-acquittal ratio points to the success of forensic science, with 81.2% of cases
resulting in conviction i.e. 26 out of 32 from Figure 2. The discharge rate of 18.8% indicates that while forensic factors
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are critical, they are not conclusive. Other works similarly note that forensic science enhances the judiciary's work, but
factors such as defense strategies, jury perceptions, and procedural errors can influence verdicts (Koehler ef al., 2023). As
a result, refining existing forensic procedures and enhancing legal training is necessary to ensure the credibility of online
forensic evidence in criminal cases.

Another important aspect explored in the study is the role of forensic sciences and technologies in legal processes. With
the increasing use of other forms of analysis, like digital forensics, courts must adjust to accommodate new admissibility
standards. This is crucial since 20% of the cases in the study encountered legal issues related to forensic evidence,
particularly with new technologies. The findings emphasize the need for a proactive legal process aligned with modern
forensic science. Similar observations in the literature suggest that laws must evolve alongside new forensic techniques
(Kheyrodin, 2020).

The study’s results point to several recommendations for increasing the use of forensic science in the legal system. First,
clear criteria for admitting digital forensics are necessary to meet the growing demand for such evidence in legal cases.
Second, interdisciplinary training for forensic and legal practitioners should be improved. Narrowing the knowledge gap
between these professionals may enhance courtroom outcomes (Miller, 2022). Finally, consistent monitoring of
conviction-acquittal ratios can help assess the efficiency of forensic practices and identify potential problem areas.
Hence the present research establishes the significant role of forensic science in modern criminal justice systems, with
DNA profiling, toxicology, and fingerprint analysis being key factors contributing to high conviction rates. At the same
time, the rise of digital forensics offers benefits but also presents challenges, signaling a need for legislative changes. The
data supports existing literature by showing that forensic evidence influenced convictions in 81.2% of cases, underscoring
its effectiveness. Moving forward, coordination between forensic practitioners and legal professionals is essential, along
with legislative reforms, to ensure the fair execution of justice.

CONCLUSION

This case report highlights the significant role of forensic science in shaping modern criminal justice, emphasizing the
impact of various forensic techniques on legal outcomes. The analysis of 90 cases demonstrated that DNA profiling
emerged as the most effective method, utilized in 15 cases with a remarkable conviction rate of 90%. Fingerprint analysis
followed closely, achieving an 80% conviction rate in 10 cases, while toxicology reports and ballistics contributed with
85% and 75% conviction rates, respectively. In total, the examined cases resulted in an impressive conviction rate of
approximately 81.2%, with only 18.8% resulting in acquittals. Furthermore, the findings reveal the challenges related to
the admissibility of forensic evidence, particularly concerning emerging technologies like digital forensics, which has
seen a notable rise in both adoption and legal challenges over the years. This correlation underscores the need for ongoing
legal adaptations to align with advancements in forensic practices. Ultimately, the integration of forensic science within
the legal system not only enhances the accuracy of judicial decisions but also highlights the necessity for continuous
development in legal standards to accommodate evolving forensic methodologies. As forensic science continues to evolve,
its profound impact on criminal justice remains undeniable, shaping the future of legal proceedings.
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