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The field of forensic science, which employs scientific methods to provide objective circumstantial 

evidence, is currently advancing at an ever-increasing rate. As a result, increasing amounts of scientific 

evidence are presented, which is often less and less understandable to non-scientists and grows 

increasingly sophisticated. Over the past 25 years, the area of forensic science has developed, leading 

to significant scientific advancements (DNA typing, physical evidence databases, related scientific 

instrumentation). The word "forensic science" is an umbrella term that includes various scientific fields 

and crosses practically all medical subject boundaries. This study examines how forensic services are 

used in crime investigation as perceived by police officers in India at various levels of designation. The 

data was gathered using a structured questionnaire and a purposeful sampling approach. The findings 

were statistically interpolated using the SPSS programme. This study discovered a lack of knowledge 

of various forensic services, specialised forensic divisions, and the use of forensic methodologies during 

crime investigation among police officers working at lower hierarchy levels (<50%). The findings of 

this study would make it easier to spot any gaps in the application of forensic services during the course 

of a criminal inquiry. 
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Introduction 

Our criminal justice system, particularly at the trial level, has already had and probably will 

continue to experience an almost shocking impact from the rapid development of emerging 

scientific tools, particularly the growing understanding qua forensic application of 

deoxyribonucleic acid. The criminal trial court has been where these new scientific approaches' 

forensic applications have been most prominently observed. Despite the fact that some 

sciences, like fingerprinting and blood typing, have been used in criminal prosecutions for a 

long time, the past 20 years have seen the development of many new types of forensic science 
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criminal evidence, including the now-ubiquitous use of DNA, hair and fibre analysis, new 

techniques for tool mark and ballistics analysis, thermal imaging, and purportedly scientific 

analyses of bite marks or handwriting. Beyond the issue of admissibility, these new forms of 

evidence provide hurdles to trial judges (C.E. Pratap, 2018). Criminal investigations and 

prosecutions now rely heavily on the gathering of forensic evidence and the use of forensic 

sciences. Without a doubt, forensic science helps the judiciary by utilising a variety of scientific 

methods that go outside the purview of judges to help it resolve difficult criminal cases. The 

Court must evaluate evidence carefully and determine the foundation upon which it was based 

before it is permitted in a trial. This is the cardinal rule of criminal law. The value of scientific 

evidence in criminal investigations and trials is undeniable, but the role of the legal 

stakeholders and their ability to evaluate the evidence is a perennially contentious issue, not 

just in India but also globally. This short article's primary goal is to describe the difficulties 

trial judges encounter while examining the relevant scientific theories and methods, which must 

meet the general acceptance criteria of the scientific community as a condition precedent for 

the admission of forensic evidence (C.f. C.E. Pratap, 2015). 

 Forensic Science 

"The application of science to those criminal and civil laws that are implemented by the police 

agencies in a criminal justice system" is the definition of forensic science. The field of forensic 

science deals with the application of scientific knowledge and technique to legal issues. 

Numerous fields, including biology, forensic chemistry, computer science, engineering, 

medicine, physics, and DNA profiling are used in the examination of evidence. For instance, 

biology aids in establishing the background of an anonymous suspect, physics is utilised to 

identify the blueprint of a blood scatter, and chemistry aids in determining the chemical make-

up of various substances. As a result, the role of forensic science in criminal justice and the 

legal system is frequently undervalued and of the utmost importance. 

The concept of forensic science was not novel in ancient India because legal constraints were 

frequently applied to medical doctrine. One of the earliest proponents of using fingerprints to 

identify criminal offenders was Sir William Herschel. In the 1890s in Argentina and in 1902 

in England, courts began to accept fingerprint evidence. Furthermore, the parameters of the 

Indian judicial system are followed by the discipline of forensic evidence. Its purpose is to give 

guidance to those conducting criminal investigations and to give magistrates and judges 

accurate information they can fully rely on when making decisions on criminal and civil 

disputes. The resolution of both criminal and civil matters is aided by this (Lambert, 2007). 
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 Role of Forensic Science in Crime Investigation 

One of the key elements of the criminal justice system is forensic science. It mostly involves 

the examination of physical and scientific hints acquired at the murder scene. The 

distinctiveness (who) of the suspect who committed the crime is explained by forensic science. 

The nature (what) of the crime committed is expressly stated in the evidence. The 

circumstantial evidence also sheds light on the incident's timing. The crime scene/where of the 

offence is established by the forensic evidence. The forensic inquiry also looks at the offender's 

technique, or "how." comes to a conclusion regarding the crime's motivation. The forensic 

investigators reproduce the victim and the criminal's individual characteristics. 

Evidence is acquired during a criminal investigation from the scene of the crime or from a 

person who was an eyewitness to the entire action. The evidence is then examined in a crime 

lab, and the results are subsequently presented in court. Every crime scene is unique in its own 

way, and every case has its own unique obstacles. The study of physical evidence, the 

identification of the perpetrator using unique indicators like fingerprints, footprints, blood or 

hair samples, cell phones or other devices, cars, and weapons, are all important functions of 

forensic science in the criminal justice system. It links the offender and the victim together 

through items that he either left at the scene or fled with after the crime. On the other side, the 

accuser’s innocence is proven if the recovered hints do not connect the accused with the victim 

or the crime scene. Thus, forensic science also protects the innocent. The development of DNA 

technology as a contemporary approach to forensic science has given investigators a wealth of 

information that allows them to identify the offender solely on the basis of scientific evidence 

that he has left at the scene of the crime (Naicker, 2017). 

 Issue of reliability 

Simply said, reliability refers to dependability. The general public's perception of forensic 

procedures' dependability has been negatively impacted by crime investigation movies and 

television's CSI series, despite the fact that the truth is much different. It is not a decision based 

on facts, merely the public perception. In fact, for a variety of reasons, some forensic scientific 

procedures are currently losing favour with the legal community. The most significant one is 

undoubtedly the frequent reporting of serious incidents of miscarriage of justice in which 

forensic technique had a significant impact. 

It is possible to track down instances of poor forensic science and examples of injustice in India 

as well. In India, particularly in serious criminal instances, flawed and unreliable crime scene 
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investigations also create the path for incorrect and dubious judicial decisions. The significance 

and necessity of thorough crime scene investigations cannot be understated, at least in cases of 

heinous crimes like rape and murder, especially when there is no direct evidence to connect the 

crime with the offender, victim, and priceless crime scene materials. The way the crime scene 

investigation was carried out, how the chain of custody was maintained and secured, how the 

standard protocol was followed, etc. are all important elements in establishing the validity of 

the forensic scientific evidence in a court of law. Failures, excessively long delays, and 

impatient behaviour cannot be tolerated. The main issue is that trial judges can have a tendency 

to either overestimate or underestimate the scientific evidence presented to them for 

consideration of admissibility. When we talk about the validity of forensic scientific evidence 

in India, it is extremely important to divulge one key aspect. The case studies demonstrate that 

the defect may typically be identified from the very beginning of the criminal investigation, or 

more specifically, from the inspection of the crime site itself (Peterson J, 2011). 

Review of Literature  

Greenwood P. et al. When analysed detective operations, they discovered that victims' input 

to the investigating officers at the crime site had the greatest influence on their ability to predict 

whether a crime would be solved. Traditional investigative techniques and tangible evidence 

only play a relatively tiny part in resolving crimes. This study also discovered that although 

latent fingerprints are present in more than half of cases and physical evidence is present in the 

majority of cases, just 1% of those cases resulted in the identification of the offender 

(Greenwood P). 

Forst B. et al surveyed after an arrest, case outcomes. This survey found that more than 70% 

of arrests resulted in no convictions. They identified three elements that contributed to the arrest 

and subsequent conviction: the presence of "physical evidence," the proximity of the crime to 

the arrest, and the presence of witnesses. However, the report didn't identify the physical proof, 

and it wasn't known if it had actually been tested in a lab (Forst B). 

Eisenstein and Jacob made an effort to assess how evidence affected actual case results at the 

court level, and they discovered a correlation between the strength of the evidence and the 

chance of conviction and the verdict charged. The grouping of different categories of evidence 

was lacking, preventing study of the influence of any sort of evidence, despite the fact that their 

processes were crude (Eisenstein J). 

Peterson et al. disclosed the uses and impact of scientific evidence during the charging, plea 

bargaining, trial, and sentencing phases of the criminal justice process. With the exception of 
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narcotics, rape, and arson cases, the scientific evidence had little impact at the time of charging 

in the majority of criminal cases. In cases that were tracked from five separate jurisdictions, 

guilty pleas were the norm in more than 90% of the cases. Prosecutors were less likely to 

provide a plea deal when the scientific evidence was strongly linked to the crime. In contrast 

to the consequences of other evidence, a different study examined the relatively little role that 

scientific evidence played in decisions to convict a culprit. However, forensic evidence played 

a significant role in the sentencing process (Peterson J R. J.). 

Narejo and Avais, forensic science, often known as criminalistics, is the use of scientific 

methods in the enforcement of criminal laws. It entails using technology and information in 

legal contexts. Forensic science comprises using cutting-edge technologies for the police's 

criminal investigative procedure, such as DNA profiling, computer science, and engineering. 

For instance, the outline structure of the blood scatter can be determined using physics science, 

but the imprints of the suspect can be determined using biology science, and the chemical 

makeup of drugs can be determined using chemistry. However, the use of forensic science in a 

criminal inquiry is restricted and underappreciated in the Indian criminal justice system. Sir 

William Herschel largely employed forensic science in the form of fingerprinting to identify 

the culprits in the crime. The fingerprint evidence was initially accepted by an Argentine court 

in the 1890s, and subsequently by an English court in 1902. Since ancient times, forensic 

science has been used in India's criminal justice system to examine cases and confirm the facts 

of crimes. By offering reliable evidence, forensic science aids investigators in identifying 

evidence against offenders and supports the Indian legal system (Narejo, 2012). 

Singh (2013) conducted an inquiry into sexual dimorphism in the human sternum and made a 

comparison. This analysis was based on studies carried out by a number of researchers using 

various methodology and procedures. 343 sternums from 252 male and 91 female cadavers 

from a north Indian population were gathered and studied for this study. Significant variations 

were observed. When compared to demarking points, limiting points produced substantially 

greater sex accuracy scores. Among all the criteria and techniques taken into consideration, the 

combined length and sternal area were judged to be the best metrics. When sterna measures are 

compared, the changes in body composition, diet, the environment, the climate, etc. may all be 

attributed to secular changes in sterna measurements. In discriminant function analysis, the 

accuracy percentage of the accurate sex estimation ranged from 54.2% to 84.8%, and in logistic 

regression analyses, it ranged from 73.5% to 89.8%. Therefore, while having higher sex-biases, 

the logistic regression method provides higher levels of sex determination accuracy. Because 
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radiographic investigations have intrinsic flaws that account for the discrepancies in bone 

measurements, forensic and anthropological research should favour bone specimens over 

radiographs for determining the sex of the sternum (Singh, 2013). 

Rana (2020), as new technologies develop, the definition of forensic science is likewise 

evolving. It incorporates cutting-edge methods of research, including mass spectrometry, 3D 

printing, DNA analysis, and liquid chromatography, for the precise examination of the facts 

from the crime scene where police gathered physical evidence. Forensic science has many 

subfields, including pathology, odontology, biology, anthropology, and toxicology. While 

concentrating on Odontology, it also entails applying scientific techniques to locate the victim's 

body when it is placed in an unrecognizably awkward posture. By looking at the teeth, mouth, 

or body alignment, the victim is identified. DNA profiling is a technique used in forensic 

biology to identify a suspect using hair, blood, semen, or any other bodily tissue. Analyzing 

fingerprints is another method for locating the suspect. Examining the victim's cause of death 

and the time it occurred is part of anthropology. It also establishes the age, gender, and ancestry 

of the skeleton and aids in identifying victims when they are placed in an unrecognizably 

position. Toxicology involves looking at the victim and is primarily used to look into incidents 

of accidents, sexual assault, and poisoning. In pathology, the victim's body is examined after 

death to determine the precise cause of death. So, it can be concluded that forensic science is a 

very helpful investigative discipline that aids in reviewing the cases by identifying the 

offenders/victims and methods of crime (Rana, 2020). 

Menaker, Campbell, and Wells (2017) investigated how the forensic science and 

criminalistics scientific and technical literature concentrates on the laboratory techniques used 

to evaluate and interpret physical evidence gathered from the scenes of crimes. The scientific 

analysis of physical evidence gathered from crime scenes, victims, and suspects is often done 

at forensic science and criminalistics laboratories (Menaker, 2017). 

Pragati Ghosh's research, forensic science is recognised as expert evidence under the Indian 

Evidence Act, 1872. An expert is a person with considerable knowledge in a field, knowledge 

that can be applied to render an expert opinion on the criminal case. The dead was shot and 

killed at gunpoint by the accused and the co-accused in Pantangi Balaram Venkata Ganesh v. 

State of Andhra Pradesh. The witness stated that the attacker was hurt when the shots were 

fired and that the accuser was wearing a pink shirt at the time of the incident. The pink clothing, 

which was fully covered in blood patches, was found by the police after an investigation. In 

order to identify the offender, the police took it as evidence and sent it to the forensic lab for 
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DNA testing. The police concluded that the accuser was guilty based on the DNA test results 

they had obtained and other pieces of evidence. By identifying the suspect and supplying 

evidence for a crime, forensic investigations can thus be said to play a significant part in aiding 

investigative actions (Pragati Ghosh, 2018). 

Chadda (2013), forensic evaluation is a crucial component of psychiatric practise. In many 

complex instances, forensic psychiatrists help the judiciary, playing a significant role in 

society. In India, regular psychiatrists perform the majority of the forensic psychiatric practise. 

For a novice psychiatrist, doing forensic psychiatric evaluations is sometimes fraught with 

worry or panic. The purpose of the paper is to educate the audience on forensic evaluations so 

they can use them in practical contexts (Chadda, 2013). 

Proposed Methodology 

The study contained a sample size of 80 police officers from the India, representing all ranks 

of Constable, Sub-Inspector, Inspector, and Deputy Commissioner. The data was gathered 

using a structured questionnaire and a purposeful sampling approach. Before the survey, the 

questionnaire underwent blind peer review and the necessary modifications were made. The 

survey's questions were all presented in both English and Amharic. The findings were 

statistically interpolated using the SPSS programme. Using the SPSS programme, the Pearson 

correlation coefficient approach was utilised to examine the correlation between the various 

study variables. 

Results and Discussion 

 Sample Profile 

The sample profile information is shown in Table 1. The majority of research participants were 

men (86.9%), and 66.9% had only completed high school. 15.5% of the respondents in the 

sample were female. 43.11% of the study participants were single, compared to 58.3% of 

married participants. Police Constables made up the largest percentage of those with this 

designation (43.11%), while Assistant Inspectors, Deputy Inspectors, Commandants, Chief 

Inspectors, and Assistant Commissioners were represented by 23.11%, 15.5%, 15.5%, 5.5%, 

and 2.6% of those with these designations, respectively. 32.6% of police officers have one to 

five years' worth of experience, 18.3% have eleven to fifteen years' worth, and 13.11% have 

sixteen to twenty years' worth. In the India police jurisdiction, only 2.6% of the police officers 

were found to have more than 30 years of professional experience 
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Table: 1. typical characteristics of research participants 

Particulars Number Present 

Sex 

Male 62 86.9 

Female 12 15.5 

Education 

School 48 66.9 

Under Graduate 26 35.5 

Marital Status 

Unmarried 32 43.11 

Married 42 58.3 

Designation 

Constable 32 43.11 

Assistant Inspector 18 23.11 

Deputy Inspector 12 15.5 

Chief Inspector Assistant 5 5.5 

Commissioner 3 2.6 

Commandant 12 15.5 

Year Of Experience 

1 To 5 24 32.6 

6 To 10 5 5.5 

11 To 15 14 18.3 

16 To 20 11 13.11 

21 To 25 8 9.8 

26 To 30 19 25.5 

31 To 35 3 2.6 

 Police Officers' Involvement in Crime Investigation 

The primary respondent variables were divided into three groups (Yes, No, and Don't Know), 

and their corresponding levels of participation in various categories of crimes (crime against 

person, crime against property, traffic accident, and cybercrime) were identified in order to 

better understand the involvement of police personnel in the crime investigation. According to 

figure 1, the Hurt and Grievous category accounted for 62% of the instances that the police 
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investigated. The percentage of investigative experience for other crimes, like murder, 

attempted murder, rape, and attempted rape, is similar (56.9%) among police personnel. 

 

Figure: 1. Police officers' involvement in various crime investigations 

 Police Officers' Role in Investigating Crime 

Based on their participation in various categories of crime investigations, such as handling 

crime suspects and witness investigations, questioning of suspects and victims of crime, 

receiving victim complaints, and tactical approach or conceptual analysis of crime incidents, 

police officers' roles in investigations have been evaluated. 

Figure 2 shows that 59.8% of police officers were found to be equally involved in questioning 

suspects and addressing complaints from crime victims in addition to questioning suspects. 

About 56.9% of police officers had experience dealing with criminal suspects and witnesses 

and had a general awareness of the various methods used to investigate crimes. 
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Figure: 2. Police officers' role in investigating crimes 

 

 Expertise in forensic procedures for use in criminal investigations 

Figure 3 shows the survey results on police officers' technical forensic understanding of several 

methods for handling crime scenes, including evidence gathering, preservation, analysis of 

evidence, documentation, and sketching the scene. The majority of study participants had no 

prior experience examining evidence, and 58.3% had no idea how to preserve evidence at a 

crime scene. Technical proficiency was determined to be 66.9%, 65.5%, and 58.3% for 

sketching, videotaping, and documenting the crime scene, respectively. 5.5% of police officers 

who participated in the study had no knowledge of any forensic methods used in crime scene 

investigation. 

 

Figure: 3. Police officers' technical expertise in forensic crime investigation methods 

The table 2 lists the several difficulties encountered by police investigators. Only 25.5% of 

police officers were permitted to use forensic investigation techniques in their crime 

investigation procedure, leaving 48.3% of them unable to do so. The most notable observation 

was that just 46.9% of police officers had authorization to perform forensic investigations. 

During their research, 35.5% of the respondents ran into a forensic services shortage. Another 

significant conclusion was that 43.11 percent of police officers said there weren’t enough 

forensic infrastructures in the Indian region. 
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Table: 2. Police personnel encounter professional difficulties while conducting 

investigations 

Obstacles to applying forensic 

knowledge to criminal investigations 
Yes No 

Don’t 

Know 

OK to use forensic investigation 25.5 48.3 29.8 

Superior official consented or granted 29.8 46.9 26.9 

Do you have any forensic weaknesses in 

your analysis? 
35.5 43.10 23.11 

Do you have easy access to the forensic 

laboratories? 
26.9 49.8 26.9 

Do you believe that your case was ever 

acquitted due to a lack of forensic 

evidence? 

31.2 43.11 28.3 

 Correlation Analysis 

Table 3 shows the inter-correlation matrix created using the Karl Pearson's correlation values 

between all the continuous variables chosen for the study. A high positive link between 

Designation and Forensic application in Investigation can be noticed in the Correlation Matrix 

(r=0.189; p=0.1 level). This suggests that the deployment of forensic services is significantly 

influenced by the hierarchical structure of the police system. 

Table: 3. Correlation matrix of the study's variables 

Correlations 

 Using 

forensics in 

investigations 

 

 

 

Awareness 

of the 

forensic 

divisions 

 

Applying 

Forensic 

Investigation: 

Challenges and 

Importance 

Designation Year of 

Experiences 

Using 

forensics in 

investigation

s 

Pearson 

Correlatio

n 

1 .286 .248 -.209 -.182 

Sig. (2-

tailed) 

 0.29 .062 .142 .207 

N 80 80 80 80 80 

Awareness 

of the 

forensic 

divisions 

Pearson 

Correlatio

n 

.286 1 .370 -.303 -.193 

Sig. (2-

tailed) 

.029  .004 .021 -.160 

N 80 80 80 80 80 

Applying 

Forensic 

Pearson 

Correlatio

n 

.248 .370 1 -.170 -.243 
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Investigation

: Challenges 

Sig. (2-

tailed) 

.062 .004  .203 .067 

N 80 80 80 80 80 

Designation Pearson 

Correlatio

n 

-.209 -.303 -.184 1 .572 

Sig. (2-

tailed) 

.142 .021 .203  .002 

N 80 80 80 80 80 

Year of 

Experiences 

Pearson 

Correlatio

n 

-.182 -.193 -.243 .572 1 

Sig. (2-

tailed) 

.207 .180 .067 .002  

N 80 80 80 80 80 

*Correlation is significant at the 0.05 level (2-tailed) 

** Correlation is significant at the 0.01 level (2-tailed) 

 Awareness of the forensic divisions 

According to the correlation matrix, there is a significant positive association (r=0.303; p=0.1 

level) between the designation and understanding of different forensic divisions. This shows 

that the role of the police officers was mostly when forensic involvement in criminal 

investigations was needed. 

Conclusion 

The importance of utilising such technology in judicial proceedings and criminal investigations 

has grown in the Indian context. The commissions established to oversee criminal justice 

reforms have reaffirmed that integrating technology into crime detection can boost the 

effectiveness of the system. The pertinent laws have occasionally been changed to 

accommodate the use of forensic technologies in criminal investigations and court proceedings. 

Only a few thorough studies that evaluate cases from arrest to sentence exist, and the majority 

of research assessing the impact of forensic evidence on case-processing outcomes has been 

haphazard, focusing on just one or two decision phases. This is due to the difficulties in tracking 

down and compiling a large amount of data as cases move through the many stages of inquiry, 

including arrest, lab analysis, adjudication, and punishment. To ascertain the opinions and 

requirements of the forensic science, a survey of police officers working in the India was 

conducted. About 50% of research participants were unaware of the usage of forensic services 

in their routine criminal investigations. It was clear that first responders like constables and 

sub-inspectors have little knowledge of forensic science compared to officers operating at 

higher levels of the police department's hierarchy, such as commissioners and inspectors. Key 
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players in the criminal justice system don't communicate well with one another, and financial 

resources aren't going toward the forensic process's front end. It is crucial that law enforcement 

receive greater training in using forensic science to generate investigative leads. This study 

stresses the urgent need to address police officers' forensic literacy, particularly with regard to 

fingerprint analysis, criminal investigative techniques, and cybercrime. 
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