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Abstract

A quasi-experimental study was undertaken to evaluate the efficacy of a Structured Teaching
Programme (STP) on the level of knowledge regarding road safety rules among selected fourth-
year B.Sc. Nursing students at the College of Nursing, Madurai Medical College, Madurai,
Tamil Nadu.! The primary objective of the investigation was to assess baseline knowledge and
measure the statistical significance of knowledge enhancement following the educational
intervention.! Utilizing a quantitative approach with a pre-experimental one-group pre-test
post-test research design, a sample of 32 senior nursing students was selected through non-
probability consecutive sampling.! A validated 20-item Structured Knowledge Questionnaire
was administered to assess cognitive grasp of road safety regulations, speed limits, and traffic
signs.? The baseline pre-test assessment revealed that 59% (19) of the participants possessed
above-average knowledge, while 41% (13) demonstrated average knowledge, with none
scoring below average.! Following the delivery of the Structured Teaching Programme, the
post-test evaluation demonstrated that 100% (32) of the participants achieved above-average

. L 1 : t
knowledge scores.! Statistical analysis using a paired -test yielded a calculated -value of

9.72 (204, df =31

, Which significantly exceeded the critical table value o and a

significance level of a = 0.05 1 The findings confirm that the Structured Teaching
Programme is highly effective in upgrading safety awareness, providing a robust empirical
foundation for integrating traffic safety and pre-hospital trauma education into modern nursing
curricula.
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Introduction and Review of Literature

In the modern era of rapid urban expansion, road traffic injuries (RTIs) have emerged as a
silent epidemic of global proportions.! Historically, human civilization has witnessed various
disease outbreaks, yet the escalating toll of road traffic crashes represents a highly preventable
public health crisis that is often overlooked until personal tragedy occurs. Transport networks
form the socioeconomic backbone of developing nations, but road transport remains the least
safe mode of transit.! Worldwide, road crashes claim nearly 1.35 million lives annually, with
young adults between the ages of 15 and 29 years bearing the highest burden of mortality and
permanent disability.®

In the developing context of India, the surge in vehicular population, paired with infrastructural
expansion, has escalated traffic fatalities to a national emergency.2 According to official reports
published by the Ministry of Road Transport and Highways (MoRTH), India recorded 461,312
accidents in 2022, which claimed 1,68,491 lives and left 443,366 individuals injured.® By 2024,
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provisional national data indicated that traffic deaths had risen to 1.70 million across 35 states
and Union Territories.!* This continuous increase highlights critical issues in road safety
enforcement, public awareness, and post-crash medical response.® Statistically, individuals in
their prime productive age (18 to 60 years) account for 83.4% of total traffic fatalities, with
motorized two-wheeler riders representing the most vulnerable group.®
At the regional level, the state of Tamil Nadu consistently reports some of the highest crash
numbers and injury rates in the nation.!! In 2024, Tamil Nadu recorded 67,526 accidents
resulting in 20,390 fatalities, making it the leading state for traffic accidents for seven
consecutive years.!! The primary cause of death was excessive speed, which claimed 13,765
lives, while two-wheeler riders represented the largest victim class with 11,786 deaths.*?
Locally, Madurai District is recognized as a high-risk region for traffic incidents.!®
Longitudinal data from the Madurai District Crime Records Bureau between 2014 and 2018
documented a total of 9,950 road accidents, with more than 57% of fatal crashes occurring on
national highways.®® Autopsy studies conducted at the Department of Forensic Medicine at
Madurai Medical College revealed that head injury was the leading cause of death, accounting
for 67% of cases, followed by hemorrhagic shock at 27%.1" Over 35% of emergency hospital
admissions in Madurai are trauma victims, predominantly resulting from driving under the
influence of alcohol and failure to use personal safety gear.'®
The clinical and socioeconomic consequences of these statistics are severe, as a single accident
often deprives a family of its primary breadwinner.'® Addressing this challenge requires a
multi-pronged approach that combines engineering solutions, strict legal enforcement, and
educational campaigns targeting young drivers.® Nursing students represent a vital resource in
this preventative framework.? As future community health leaders and first responders, nursing
students must possess a thorough understanding of traffic regulations, risk mitigation
strategies, and basic life support measures.? However, structured educational programs
regarding road safety are often lacking in undergraduate nursing programs.? Evaluating the
effectiveness of structured educational initiatives is therefore essential to establish best
practices in preventative health education.*
Objectives of the Study
To guide the empirical evaluation of the educational intervention, this study established two
primary objectives *:

1. To assess the level of knowledge regarding road safety rules among selected fourth-

year B.Sc. Nursing students at the College of Nursing, Madurai Medical College,
Madurai, through pre-test and post-test measurements.*

2. To determine the statistical relationship and association between the post-test level of
knowledge among fourth-year B.Sc. Nursing students and their selected socio-
demographic variables.*

Research Hypotheses
The investigation formulated and tested the following research hypotheses at a significance

level of @ = 0-05 1.

. Hl: There is a statistically significant difference between the pre-test and post-test

levels of knowledge regarding road safety rules among fourth-year B.Sc. Nursing
students at the College of Nursing, Madurai Medical College, Madurai.t

. HQ: There is a statistically significant association between the post-test level of
knowledge regarding road safety rules among fourth-year B.Sc. Nursing students and
their selected socio-demographic variables.*
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Methodological Formulation
The study utilized a quantitative research approach to measure the acquisition and retention of
road safety knowledge.! A pre-experimental, one-group pre-test post-test research design was

chosen to evaluate the educational intervention.! This design is represented schematically
below:

Pre-test (X;) Intervention (Q) Post-test (Xz)
Baseline Questionnaire  Structured Teaching Programme Follow-up Questionnaire

The independent variable in this study was the Structured Teaching Programme, while the
dependent variable was the participants' level of knowledge regarding road safety rules.!
Study Setting and Population
The research was conducted at the College of Nursing, Madurai Medical College, Madurai,
Tamil Nadu.! This academic setting is affiliated with a major tertiary-care hospital, providing
students with direct clinical exposure to trauma and emergency medicine departments.'® The
target population comprised undergraduate nursing students, with the accessible population
limited to those in their final year of study.!
Sample Size and Selection Criteria
The sample size consisted of 32 fourth-year B.Sc. Nursing students.! Participants were selected
using a non-probability consecutive sampling technique, enrolling all eligible students who met
the inclusion criteria during the study window.* This sampling method is effective for
evaluating educational interventions within specific student cohorts.® To ensure a homogenous
sample, the inclusion criteria required participants to be currently enrolled in the fourth year of
the B.Sc. Nursing program at Madurai Medical College and willing to participate in the study.*
Research Tools and Instruments
To collect data and measure knowledge levels, the researchers developed a comprehensive
Structured Knowledge Questionnaire.! The design of the tool was refined based on a review of
literature and validated by five nursing experts to ensure content validity and cultural
appropriateness.®
The measurement instrument consisted of two primary sections *:

e Section A (Socio-demographic Profile): This section collected demographic data

from the participants, including age, gender, geographic background, mode of transit,
personal driving history, and prior exposure to road safety campaigns.?*

e Section B (Road Safety Knowledge Questionnaire): This section evaluated specific
knowledge domains through 20 objective items.* The questionnaire covered key topics
including pedestrian rules, national and state highway regulations, traffic signals,
warning signs, helmet and seat belt laws, the dangers of distracted driving (such as
mobile phone usage), and pre-hospital emergency procedures.®

Scoring System and Interpretation
Section B utilized a binary scoring format to ensure objective evaluation.! Each correct

1 mark, while incorrect or unanswered questions received a score of 0

.1 No negative marks were applied.® The total score ranged from 0 to 20 ! Participant scores
were categorized into three distinct levels of knowledge to facilitate descriptive analysis:

response was awarded

Score Level of Knowledge Description
Range Category
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0to6 Below Average Demonstrates poor awareness of traffic laws and
safety measures.t

7to 12 Average Demonstrates moderate awareness of basic road
safety rules.

13 to 20 Above Average Demonstrates high cognitive understanding of
comprehensive road regulations.t

Data Collection and Intervention Protocol
Prior to the study, formal administrative approval was obtained from the Principal of the
College of Nursing, Madurai Medical College.> Written informed consent was obtained from
each participant, with strict confidentiality maintained throughout the research process.®® The
study was executed in three sequential phases:
Phase I: Pre-test Administration
The researchers administered the Structured Knowledge Questionnaire to the 32 participants
to establish baseline knowledge levels.! This phase measured existing safety awareness prior
to any educational intervention.
Phase Il: The Educational Intervention
The researchers delivered the Structured Teaching Programme to the cohort.! This 45-minute
educational session utilized visual aids, slideshows, and brochures to discuss key topics,
including ©:

« General traffic rules, rights-of-way, and speed regulations.®

e The physical and cognitive effects of distracted driving, specifically mobile phone
usage, and driving under the influence.

e Visual identification and legal interpretations of cautionary, mandatory, and
informatory road signs.®

« Basic life support, hemorrhage control, and the clinical importance of the "golden hour"
in trauma management.'?

Phase I11: Post-test Administration

Following a seven-day interval to minimize short-term recall bias, the researchers re-
administered the identical questionnaire to assess the retention and improvement of
knowledge.?

Quantitative Results and Data Analysis

The data collected from the 32 participants were organized, coded, and analyzed using
descriptive and inferential statistics.!

Demographic Analysis

The study cohort consisted of fourth-year undergraduate nursing students, a demographic
transition group preparing to enter the professional healthcare workforce.! Socio-demographic
variables collected in Section A, such as age and prior exposure to road safety campaigns, were
analyzed to evaluate their association with knowledge scores.!

Pre-test and Post-test Knowledge Scores

The comparative analysis of knowledge scores before and after the educational intervention
revealed a significant upward shift in safety awareness.*

Level of  Score Pre-Test Pre-Test Post-Test Post-Test
Knowledge Range Frequency  Percentage @ Frequency = Percentage
Category (f) (%) (f) (%)
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Below 0to 6 0 0.0% 0 0.0%
Average
Average 7to 12 13 41.0% 0 0.0%
Above 13 to 20 19 59.0% 32 100.0%
Average
Level of - Y-
Knowledge _EBelow Average @ Average Above Average
Category | -
Score Range <60 60-80 >80

Percentage Percentage Percentage

— I8k e,
—izo ke ﬂ%

Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test

‘\?(; (] Pre-Test Data  [L] Post-Test Data

The baseline pre-test data indicated that 41% (13) of the part|C|pants possessed only average
knowledge, while 59% (19) scored in the above-average category.! No student fell into the
below-average range.* Following the delivery of the Structured Teaching Programme, the post-
test results showed that 100% (32) of the participants scored in the above-average range (

13 t0 20 marks), completely eliminating the "average" knowledge band within the cohort.!
Inferential Statistical Analysis

. _t
To test research hypothesis H, ,apaired -test was calculated to compare the pre-test and post-
test knowledge scores.* The degrees of freedom for the analysis were calculated as:

df =N-1=32-1=31

The inferential parameters are summarized below:

Statistical Parameter Value
Cohort Sample Size (N) 32
Degrees of Freedom (df ) 31
Calculated Paired t-value (teale) 972,
2.04

. i :
Critical Table -value (tmf)
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Significance Level (%) 0.05:

The statistical analysis yielded a calculated paired t-value of 9*72, which significantly
exceeded the critical table value of 2.04 at df =31 and & = 0.05 .1 This result leads to

the rejection of the null hypothesis and the formal acceptance of research hypothesis H L
demonstrating that the Structured Teaching Programme was highly effective in improving
knowledge regarding road safety rules.!

Further analysis of hypothesis H, confirmed a statistically significant association between
post-test knowledge levels and selected socio-demographic variables, such as prior exposure
to road safety campaigns, validating the second research hypothesis.*

Discussion of Findings

The findings of this investigation indicate that structured, target-specific educational
interventions are highly effective in enhancing road safety awareness among young adults.*
Baseline Knowledge and Educational Progression

At baseline, a substantial portion of the senior nursing cohort (41%) possessed only average
road safety knowledge.! This finding is consistent with studies among healthcare and university
students across India, which often reveal gaps in knowledge regarding traffic signs, legal
penalty limits, and blood-alcohol restrictions.?* For example, studies in coastal South India and
Telangana noted that while students understood basic rules like legal driving age and helmet
mandates, they had low awareness regarding speed limits, blood alcohol thresholds, and the
meaning of cautionary traffic signs.?’

The delivery of the Structured Teaching Programme successfully resolved these gaps, shifting
100% of the participants into the above-average knowledge category.! This significant
improvement is consistent with outcomes from similar studies, as detailed below:

Comparati  Target Sampl Key Pre- Key Post- Statistical
ve Study Cohort e Size  Test Test Result (t-
Setting (N) Finding Finding value)
Mad_urai Fourth-year 32 59% Above 100% t = (
Medical B.Sc. Average: Above <
College Nursing 417 Average . p )
(Current) ¢ 1
Average

GNSU, College 60 Mean Score:  Mean Score: = (
Rohtas, Undergraduat 17.8 4 22.66
Bihar * es (Poor) (Good) 4 p< )

4
Jaipur, Undergraduat =~ 200 Mean Score:  Mean Score: ¢ =
Rajasthan es / 16.72 + 30.65 + (
23 Teenagers 23 23

p <

) 23
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Puducherr = Arts and 355 10.1% 86.7% p <
Y, South = Science Inadequate; Adequate; 40
India 4° Students 89.3% 13.2%

Moderate Moderate 4

These comparison metrics show that while baseline scores vary by region, structured
educational interventions consistently produce significant improvements in safety knowledge.*
The Role of Nursing Students in Road Safety Advocacy

While general educational interventions show positive results, educating nursing students
provides distinct benefits.? These students serve as future community educators and represent
the first line of care in trauma management.> Autopsy studies at Madurai Medical College
highlight that head injuries and hemorrhagic shock are the primary causes of death in 94% of
fatal road traffic accidents.!” These severe injuries require immediate pre-hospital trauma care,
stabilizing patients during the "golden hour" before arrival at a tertiary hospital.*?

Nurses with comprehensive knowledge of traffic safety and basic life support can act as
educators, promoting safe behaviors such as helmet use, seat belt compliance, and responsible
driving.? Furthermore, their medical training enables them to deliver community first-aid
workshops, training high-risk groups like commercial drivers and highway patrol personnel to
respond effectively at crash scenes.?

Addressing the Knowledge-Practice Disconnect

A common issue identified in road safety literature is the disconnect between theoretical
knowledge and real-world behavior.?* Studies in Kancheepuram and Chennai districts in Tamil
Nadu indicate that even when college students have high safety awareness, safe driving practice
remains low.?* For example, in Chengalpattu district, despite 75% of medical students showing
good safety knowledge, 30.4% had been involved in an accident within the previous two years,
often due to speeding, signal violations, or using mobile phones while driving.” Similarly, 40%
of stude3r31ts in Kancheepuram admitted they did not apply their safety knowledge in daily
driving.

This disconnect demonstrates that improving knowledge is only the first step in safety
education.?? To promote safer habits, nursing colleges should combine theoretical instruction
with practical, experiential learning.? Incorporating trauma ward rotations, interactive
simulations, and case-study analyses of local traffic fatalities can help students understand the
real-world impact of traffic violations, bridging the gap between classroom theory and daily
practice.?

Conclusions and Recommendations

The results of this study show that the Structured Teaching Programme is highly effective in
improving knowledge regarding road safety rules among B.Sc. Nursing students.* Improving
safety awareness in this group is a key step toward reducing traffic-related injuries and deaths.?
To strengthen road safety education and promote safer driving habits, the following
recommendations are proposed:

Strategic Domain Recommended Action Implementation Mechanism
Curriculum Integrate traffic safety Develop dedicated modules on road
Enhancement and pre-hospital trauma safety regulations, basic life
care into nursing support, and emergency response.?
programs.?
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Active Learning Shift from traditional Use video-assisted learning,
Methods lectures to interactive, simulation-based workshops, and
visual learning tools.? case studies of trauma incidents.?
Community Establish student-led Have nursing students lead
Engagement safety advocacy community campaigns, school
programs.? safety programs, and workshops on

safe driving habits.?

Interdisciplinary Partner with local Organize joint campaigns, safe
Collaboration transport and traffic driving workshops, and first-
authorities.8 responder training programs with
traffic police and regional transport
offices.®
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