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Abstract

Forensic science is an applied science that consists of multiple scientific disciplines and is expanding exponentially. Throughout
history, crime has unfortunately been a persistent issue in human society. However, as humans progressed, they developed new
tools and techniques to combat criminality and impart justice, including forensic science. A survey was conducted to thoroughly
assess the public's awareness and perception of forensic science, specifically their understanding of its various disciplines,
sources of awareness, and their outlook on its potential as a career option. Data from 402 individuals (201 females and 201
males) was collected from the age group between 15-65 years and with educational qualifications ranging from 10th grade to
Doctorate level. The questionnaire consisted of ten questions relating to the subject of forensic science. Most individuals from
the population have an awareness of forensic science, its credibility in the legal system, and sources of such awareness, are
mostly crime series. Responses regarding forensic science as a promising career were mostly positive, as determined by Chi-
square statistical analysis of the hypothesis considered indicating a recognized potential. In the coming years, positive growth
and outlook of society towards forensic science as a mainstream discipline can be observed.
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Abbreviations

CA: Chartered Accountancy; FSLs: Forensic Science
Laboratories; CAPFs: Central Armed Paramilitary Forces;
CBI: Central Bureau of Investigation; NABL: National
Accreditation Board for Testing and Calibration Laboratories.

Introduction

Forensic science is the application of various scientific
principles, practices, and techniques from multiple scientific
disciplines to aid in both civil litigation and criminal
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investigations. The term ‘forensic science’ originates from
the Latin word ‘forensis’, meaning ‘in the forum’ signifying
the presentation of cases in public. The field encompasses
diverse forensic practitioners who possess expertise in
disciplines such as fingerprinting, document examination,
DNA profiling, entomology, toxicology, forensic accounting,
and many more [1,2]. The type of crime and the specific
requirements of each case determine the kind of forensic
practitioner needed [3-5]. It's fascinating that in forensics,
while the scientific methods used to solve crimes may vary,
the underlying principles and virtues remain consistent.
Every forensic scientist must adhere to the fundamental
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principle governing modern investigation, that is Locard’s
principle of exchange: “Every contact leaves traces”. This
principle emphasizes the concept of association and transfer,
highlighting that whenever there is contact between two
items or individuals, there will be an exchange of materials

[4].

India is a country with a rapidly growing population. and
so is the crime rate and innovative approaches to commit
crimes. However, the number of forensic science practitioners
in India is disappointing compared to the population size.
This is one of the challenges faced by the country’s legal
system. Another major issue is the number of pending cases,
which hampers the process of justice. It’s crucial to recognize
forensic science as a valuable and rewarding career option.
The current study is an exploratory study that aims to assess
the level of public awareness of forensic science, its various
disciplines, and the different ways in which awareness is
brought to people’s attention. Through this questionnaire,
we tried to understand how people perceive forensic science
and whether they would be interested in pursuing it as a
potential career option, alongside conventional courses [6].

The present paper is a step towards forensic science as
a discipline and makes a clear demarcation between what is
depicted on TV (Stories of Sherlock Holmes, CID, Crime Patrol
etc.) and in reality, an applied subject, a novel profession [7].

Materials and Methods

The primary objective of the study was to evaluate the
level of familiarity of forensic science among residents of
Mumbai, a bustling financial capital of India. A comprehensive
survey was prepared to gather valuable insights into the
realm of forensic science, particularly regarding its potential
as a career choice. The survey was designed to be self-
administered and included a well-balanced mix of open-
ended and multiple-choice questions in English. Its purpose
was to provoke informed opinions and understanding of
various facets of forensic science. Initially comprising 30
detailed questions, the survey underwent a pilot study on a
sample of 66 individuals to ensure its efficacy. Subsequently,
ten pertinent questions were distilled from it, focusing on
specific areas such as sources of awareness, diverse fields
within forensic science, and perceptions regarding pursuing
a career in this field. The survey aims to furnish valuable
data and insights for individuals contemplating a career
in forensic science. The survey commences with detailed
instructions meticulously outlining the completion process.
These instructions are provided to ensure respondents can
navigate the questionnaire with ease. Once the instructions
had been reviewed and understood, respondents were asked
to furnish their socio-demographic information, including
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age, full name and academic qualifications [8].

Data collection employed a random sampling method,
resulting in a sample size of 402 individuals. This sample
exhibited equal representation of men and women, with 201
participants each. Furthermore, the data was categorized
into five distinct age groups: 15 to 25 years, 26 to 35 years,
36 to 45 years, 46 to 55 years, and 56 to 65 years.

Results and Discussion

In the current study, 402 individuals 201, females and
201 males each from various regions of Mumbai participated.
The survey collected vital social demographic information
such as age and education qualification, which can help to
determine any correlations with the level of awareness.
The valuable data obtained has been represented through
various bar graphs.

In the present study, 280 respondents belonged to the
age group of 15-25, 72 from age group 26 - 35, 31 participants
were from the 36-45 age group,12 were from age group 46-55
and 7 were from age group 56 to 65 as shown in Figure 1.. Out
of the 402 participants surveyed, educational backgrounds
varied widely: 86 had completed education up to class 10,
while 37 had completed up to class 12. A significant portion,
169 individuals, had attained undergraduate qualifications,
and 76 had pursued education up to the post-graduation
level. Furthermore, the survey revealed diverse professional
qualifications among respondents: 13 were LLB graduates,
12 had MBBS degrees, 4 had completed diploma courses, and
3 had qualifications in chartered accountancy (CA).

Impressively, two participants had achieved the highest
level of academic attainment with Doctorate degrees as
depicted in Figure 2 and Table 1.

Figure 1: Distribution of Participants.

Copyright© Bhandari D, et al.


https://medwinpublishers.com/IJFSC/

International Journal of Forensic Sciences

Figure 2: Educational Qualifications of Participants Across Different Age Groups.

Category Number of Participants
Age Groups
15-25 280
26-35 72
36-45 31
56-65 7
Educational Backgrounds
Up to Class 10 86
Up to Class 12 37
Undergraduate 169
Post-Graduation 76

Professional Qualifications

MBBS 13

LLB 12

Diploma 4

Chartered Accountancy 3
(cA)

Doctorate 2

Table 1: Summarizing the Demographic and Educational
Information from the Survey.

Survey Findings

When asked to respond to statement 1 ie. the
participants’ clear understanding of forensic science by its
legal definition, 334 participants responded ‘Yes’ and the rest
68 responded ‘No’, depicting non-clarity, misunderstanding,
incomplete information and misconceptions about the
definition of forensic science as shown in Figure 3. The
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calculated chi-square value was 176.0, which is significantly
higher than the critical value of 3.841 at a 0.05 significance
level with 1 degree of freedom as shown in Table 2. Therefore,
we reject the null hypothesis of H-1, concluding that there is
a significant difference between the observed and expected
frequencies. The results suggest that most participants have
a clearer understanding of forensic science than the expected
distribution depicted in Table 3.

Observed | Expected (0, - (04 -
Category Frequency | Frequency E ;2 E;)?
(04) (E1) ! /E1
Respondents (334 -
: 2
with cleal.‘ 334 201 201) 88
understanding =
(‘Yes) 17689
Respondents (68 -
. 2
with unclear 68 201 201)% | gg
understanding =
(No) 17689
Total 402 402 176

Table 2: Observed and Expected Frequency Determination
for Understanding of Forensic Science by its Legal Definition.

Statistic Value
Chi-Square (x?) 176
Degrees of Freedom (df) 1
Critical Value (a = 0.05) 3.841
Conclusion Reject Hy (Null Hypothesis)

Table 3: Chi-Square test performed for understanding of
forensic science by its legal definition.
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Figure 3: Participants’ Response to their Clear Understanding of Forensic Science by its Legal Definition.

J

In the survey, respondents provided insights into
various sources of awareness regarding forensic science. Out
of the 402 participants, 127 individuals reported acquiring
familiarity with forensic science through crime and
thriller movies or web series. Additionally, 37 participants
mentioned digital media, such as crime series, as a source
of awareness, while 23 respondents cited educational media,
particularly crime series. Print media was referenced by
19 participants. Formal education in forensic science was
acknowledged by 55 respondents. Eighteen participants
mentioned other unspecified sources of awareness. Notably,

61 respondents indicated gaining awareness from all the
mentioned mediums, as depicted in Figure 4. The Chi-square
test conducted assuming equal distribution, was 57.43. The
calculated chi-square value was 165.93, with 6 degrees of
freedom. At a 0.05 significance level, the critical value is
12.592 as shown in Table 4. Since the calculated chi-square
value greatly exceeds the critical value, we reject the null
hypothesis. This indicates that movies and crime series are
significantly more likely to be the main sources of forensic
science awareness, supporting the alternative hypothesis as
shown in Table 5.

Category Observed Frequency (0,) | Expected Frequency (E;) | (0;-E;)* | (0.-E;)*/E;
Movies or web series 127 57.43 4860.84 84.65
Digital media (crime series) 37 57.43 422.88 7.36
Educational media (crime series) 23 57.43 1174.32 20.45
Print media 19 57.43 1494.06 26.01
Formal education 55 57.43 5.9 0.1
Other sources 18 57.43 1559.06 27.14
All mediums 61 57.43 12.75 0.22
Total 402 402 165.93

Table 4: Observed and Expected Frequency Determination, If Movies and Crime Series are or are not the Main Sources of

Awareness of Forensic Science.
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Statistic Value
Chi-Square (x?) 165.93
Degrees of Freedom (df) 6
Critical Value (a = 0.05) 12.592
Conclusion Reject Hy (Null Hypothesis)

Table 5: Chi-Square Test Performed to, If Movies and Crime
Series are or are not the Main Sources of Awareness of
Forensic Science.

In another question, respondents were asked about their
knowledge of various disciplines within forensic science.
A majority of 278 participants expressed awareness of the
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fingerprint domain as one of the sub-disciplines in forensic
sciences. This was followed by forensic psychology, forensic
biology, toxicology, questioned documents, and ballistics, with
212, 200, 116, 96, and 91 responses respectively, indicating
familiarity with these sub-disciplines, as illustrated in Figure
5. The calculated chi-square value was 1299.29 as shown
in Table 6, with 5 degrees of freedom. At a 0.05 significance
level, the critical value is 11.070 as depicted in Table 7. Since
the calculated chi-square value far exceeds the critical value,
we reject the null hypothesis, indicating that fingerprinting
is significantly more popular and that participants have more
knowledge about it compared to other forensic science sub-
disciplines. This supports the alternative hypothesis [9-15].

Category Observed Frequency (0,) | Expected Frequency (E,) (0, - E,)? (0.-E,)?/E,
Fingerprinting 278 67 44521 664.49
Forensic Psychology 212 67 21025 313.81
Forensic Biology 200 67 17689 264
Toxicology 116 67 2401 35.84
Questioned Documents 96 67 841 12.55
Ballistics 91 67 576 8.6
Total 993 402 1299.29

Table 6: Observed and Expected Frequency Determination if Fingerprinting is/ is not Significantly More Popular than Other

Forensic Science Sub-Disciplines.

Statistic

Value

Chi-Square (x?)

1299.29

Degrees of Freedom (df)

5

Critical Value (a = 0.05)

11.07

Conclusion

Reject Hy (Null Hypothesis)

Table 7: Chi-Square test performed for, if Fingerprinting is/ is not significantly more popular than other forensic science sub-

disciplines.

Figure 4: Resources that Helped the Subjects to Get Known to Forensic Science or Serve as a Medium of Awareness. )
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Figure 5: Participants’ Responses Regarding the Known Disciplines of Forensic Science.

Solving Crimes in the Virtual World.

Figure 6: Participants’ Knowledge about Threats in the Virtual World and the Existence of Cyber Forensics that Can Aid in

When respondents were queried about their awareness
of threats in the virtual world and the role of cyber forensics
in addressing virtual crimes, the aim was to gauge their
understanding of cyber security issues and the potential
of cyber forensics in combating virtual crimes. Results
indicated that out of the 402 participants, 290 respondents
demonstrated awareness of cyber forensics and cyber
security issues in general. However, 112 participants either
indicated no response or they lacked sufficient information
or had incomplete knowledge about the domain as depicted

Bhandari D, et al. An Exploratory Study of the Perception of Forensic Science in Mumbai,

Maharashtra. Int ] Forens Sci 2024, 9(4): 000425.

in Figure 6. The Chi-square value was obtained as 78.8 as
shown in Table 8, with 1 degree of freedom, and compared
against the critical value of 3.841 at a 0.05 significance
level as outlined in Table 9. Since the chi-square value was
much greater than the critical value, the null hypothesis was
rejected, indicating a significant difference in the awareness
levels of cyber forensics and security issues. The data
suggests that most of the participants are more aware of
these issues than initially expected, as depicted in Table 9.
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Observed Frequency | Expected Frequency 2 (0, - E,)?
Categor 0,-E
sory (0,) (E1) St / Es
: i 2 _
Respondents aware of cyber forensics 290 201 (290-201) 39.4
& security 7921
Respondents with incomplete/no (112-201)%=
knowledge 112 201 7921 394
Total 402 402 78.8
Table 8: Observed and Expected Frequency Determination for Respondents’ Awareness of Cyber Forensics and Cyber Security
Issues.
the field. Conversely, 105 respondents disagreed with
Statistic Value this notion. This finding underscores the importance of
- 2 addressing and rectifying misconceptions regarding the
Chi-Square (x°) 78.8 breadth and diversity of forensic science disciplines beyond
Degrees of Freedom (df) 1 the commonly highlighted aspects of DNA analysis and
Critical Value (a = 0.05) 3.841 fingerprinting as shown in Fig.7. The expected frequencies
Conclusi X . hesi for both groups, assuming no difference in perception, were
onciusion Reject Ho (Null Hypothesis) 210 each. The Chi-Square statistic was calculated to be

Table 9: Chi-Square Test Performed for Respondents’
Awareness of Cyber Forensics and Cyber Security Issues.

The survey uncovered a prevailing stereotype among
respondents, with 297 out of 420 individuals acknowledging
the perception that forensic science predominantly revolves
around DNA analysis and fingerprinting, potentially
overshadowing other noteworthy disciplines within

88.5 (as can be seen in Table 10) with 1 degree of freedom.
Comparing this value to the critical Chi-Square value of 3.841
at a 0.05 significance level, we reject the null hypothesis.
This suggests a statistically significant difference between
the observed and expected responses, indicating that the
stereotype of forensic science being primarily focused on
DNA and fingerprinting does indeed overshadow other
disciplines within the field [16].

Response Observed Frequency (0) | Expected Frequency (E) | (0-E) | (0-E)?/E
Agree (Forensic science rgvolves around DNA 297 210 87 36
& fingerprints)
Disagree (Forenslc science includes other 105 210 105 55
disciplines)
Total 420 420 88.5

~

Figure 7: Participants’ Responses to the Question that
Forensic Science Predominantly Revolves Around DNA
Analysis and Fingerprinting, Potentially Overshadowing
Other Noteworthy Disciplines within the Field.

J

Table 10: Observed and Expected Frequencies for Understanding the Domination of DNA Analysis and Fingerprinting.

The survey also inquired about individual's opinions
regarding whether they would choose or recommend
forensic science as a potential career option. Out of 392
respondents, 266 expressed a positive inclination towards
choosing or recommending forensic science as a career
option, while 66 individuals indicated a negative stance.
Additionally, 60 respondents remained neutral on the matter
as shown in Figure 8. As per Table 11, the expected frequency
for each group, assuming no significant difference in opinion,
was 130.67. The calculated Chi-Square value of 210.26,
which exceeded the critical value of 5.991 at 2 degrees of
freedom, led to the rejection of the null hypothesis. This
result indicates a significant difference in responses, with a
notable majority positively inclined toward forensic science
as a career [17-27].

Bhandari D, et al. An Exploratory Study of the Perception of Forensic Science in Mumbai, Copyright© Bhandari D, et al.

Maharashtra. Int ] Forens Sci 2024, 9(4): 000425.


https://medwinpublishers.com/IJFSC/

International Journal of Forensic Sciences

Response Observed Frequency (0) | Expected Frequency (E) (0O-E) (0-E)? /E
Positive Inclination 266 130.67 135.33 140.02
Negative Inclination 66 130.67 -64.67 32.02

Neutral 60 130.67 -70.67 38.22
Total 392 392 210.26

Table 11: Observed and Expected Frequencies for.

Figure 8: Participants’ Opinions on Whether they will
Choose or Would Recommend Forensic Science as a
Potential Career Option.

Conclusion

Asillustrated in Figure 3, the study offersa comprehensive
understanding of the awareness levels among the selected
population regarding the significance of forensic science in
the judicial system. Conducted on a sample population, the
study encompassed participants from various backgrounds,
notably including students in the 10th and 12th grades, as
well as undergraduates, falling within the age bracket of 15
to 25 years. This diverse representation ensures a holistic
assessment of perceptions and understanding regarding
the utility of forensic science within the judicial system. The
data indicates that a significant majority of respondents,
particularly teenagers and young adults, possess a clear
understanding of the importance of forensic science in the
legal system. These findings carry considerable implications
for forensic science, signalling a burgeoning interest and
acknowledgement of its potential among the youth. This
trend is promising for educators and practitioners alike,
suggesting a steady influx of young talent who may be inclined
to tackle the challenge of solving intricate criminal cases
using modern scientific methodologies. Such enthusiasm
and recognition among the younger generation bode well for
the future advancements and applications of forensic science
in addressing complex legal challenges.

According to the study’s findings, a significant number
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of individuals rely on crime series as their primary source
of information, including matters related to forensic science,
due to the increasing digitalization of media. While this
phenomenon is intriguing, it also raises concerns regarding
the accuracy of the information individuals are exposed
to. The portrayal of forensic science in such media is often
incomplete, superficial, and misleading, contributing to
misconceptions about the subject. Consequently, there is a
pressing need for reliable information on forensic science
to help individuals cultivate a more nuanced and accurate
understanding of the field. Educators, media professionals,
and forensic experts play pivotal roles in providing accurate
information and debunking misconceptions surrounding
forensic science, thereby fostering a more informed public
discourse on the subject.

The field of forensic science often faces the misconception
that it primarily revolves around DNA analysis and
fingerprinting, relegating other disciplines to a lesser status.
However, in reality, all fields within forensic science carry
nearly equal weight based on their scientific validity and
reliability. It's noteworthy that a majority of individuals from
the selected sample do not hold such misconceptions. Hence,
it'’s crucial to recognize the multifaceted nature of forensic
science and the contributions that each of its constituent
fields makes towards achieving a comprehensive and
accurate understanding of legal and criminal cases. When
asked about forensic science as a career option, people
expressed varied opinions, with many respondents showing
positivity, followed by some negative and neutral responses.
Interestingly, there was only a slight difference between the
neutral and negative responses. Those who gave neutral
responses often cited a lack of complete knowledge about
the field as the reason for their stance. Overall, there was an
acknowledgement of forensic science as a potential career
option, indicating a growing interest and recognition of the
field’s potential among respondents.

When asked about the potential of forensic science
as a career path, respondents offered a range of opinions,
spanning from positive to negative, with a smaller portion
expressing a neutral stance. Despite this variation, the
majority of feedback leaned towards the positive side, closely
followed by negative feedback, with minimal disparity
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between the neutral and negative responses. In India, a
career in forensic criminology requires a combination of
specialized education, practical training, and qualifications
across multiple disciplines. There are around 80 colleges
and universities offering forensic science courses across the
country, including 54 private and 22 government institutions.
These institutions provide degree, diploma, and certificate
programs; however, there is a growing need for universities
to introduce specialized master’s courses that focus on
distinct fields within forensic science, such as fingerprints,
toxicology, DNA analysis, forensic anthropology, forensic
biology, serology, and questioned documents. Currently,
a few universities offer training in some of these areas at
the master’s level. However, limited specialized faculty,
infrastructure, and laboratories often make it challenging
to provide comprehensive training across all major forensic
subfields. Including these degrees and diplomas in the
recruitment and promotion rules for Forensic Science
Laboratories (FSLs) and Fingerprint Bureaux could
significantly enhance job prospects for graduates and boost
expertise within forensic roles in India’s justice system. Such
specialized graduates should also receive consideration in
recruitment for the Police and Central Armed Paramilitary
Forces (CAPFs) [28].

Basic qualifications for forensic positions vary depending
on the sector. In medical colleges and post-graduate institutes
specializing in medical education and research, personnel
are typically required to hold MBBS and MD degrees. For
roles in FSLs, MSc and PhD degrees in forensic science or
related disciplines are standard, often alongside relevant
experience as outlined in recruitment guidelines. Medicolegal
responsibilities in medical colleges and hospitals fall under
the Ministry of Health and Family Welfare, whereas forensic
laboratories operate under the Ministry of Home Affairs,
with oversight varying by state between home departments
and police departments. Fingerprint analysis, in particular,
is typically handled by Fingerprint Bureaux under police
jurisdiction, although some FSLs, including those operated
by the Central Bureau of Investigation (CBI) and certain
state laboratories, handle fingerprint work within crime
investigations. These institutions also contribute to the
training and development of personnel across the criminal
justice system, including police officers, prosecutors,
judiciary members, and medical officers [29].

To become a forensic criminologistin India, professionals
must engage in a carefully structured education pathway
and seek out hands-on training opportunities, which are
often provided through internships in central and state
forensic laboratories or specialized forensic programs.
Accreditations, such as those provided by the National
Accreditation Board for Testing and Calibration Laboratories
(NABL), and field-specific certifications can further
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boost credibility. Additionally, forensic scientists need a
combination of technical expertise, communication skills for
court presentations, and ethical integrity to ensure accurate
and impartial contributions to the justice system. This multi-
layered approach equips forensic criminologists to meet the
rigorous demands of their field and advance their careers
within India’s legal and investigative frameworks [28].
Overall, there was widespread recognition of forensic science
as a promising career opportunity among the surveyed
individuals.
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