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ABSTRACT

Background: Climate change poses significant environmental, social, and health challenges
worldwide. Addressing climate change through education is crucial to fostering awareness and
proactive behaviours. Video-based educational interventions have emerged as effective tools
for enhancing climate literacy. This study evaluates the effectiveness of a video-based
educational intervention on the knowledge, attitudes, and practices (KAP) towards climate

change among undergraduate college students in Belagavi, Karnataka, India.

Objective: To assess the effect of a video-based educational intervention on the knowledge,

attitudes, and practices of undergraduate college students towards climate change.

Methods: A before-after (pre-post) interventional study design was employed across four
randomly selected undergraduate colleges in Belagavi city. A total of 320 first-year
undergraduate students were recruited through proportionate sampling. The intervention
consisted of a 16-minute educational video on climate change followed by an interactive
session and the distribution of informational handouts. Pre- and post-intervention data were
collected using a structured questionnaire covering socio-demographic information, and KAP
domains. Descriptive and inferential statistics, including paired t-tests and chi-square tests,
were used to analyse the data. Effect sizes were calculated using Cohen's d and Cohen's w to

evaluate the intervention's impact.

Results: The mean knowledge score significantly increased from 13.45 + 1.08 (pre-test) to
17.04 £ 1.44 (post-test) (p < 0.001), indicating a large effect size (Cohen's d = 2.82). Notable
improvements were observed in climate change awareness (from 90.94% to 98.75%), and
understanding of greenhouse gases (from 91.88% to 100%). Positive attitudes towards the
inclusion of climate change education in curricula increased from 57.81% to 100% (Cohen's w

= 0.61). Negative attitudes, such as the belief that individual actions are ineffective, decreased

viii



significantly (Cohen's w = 0.32 to 0.55). Climate-friendly practices, including reducing plastic
use (97.19% to 78.13%) and adopting energy-saving measures (61.56% to 81.56%), showed

substantial improvements post-intervention.

Conclusion: The video-based educational intervention significantly improved knowledge,
attitudes, and practices regarding climate change among undergraduate students. Integrating
similar multimedia tools in educational settings can effectively enhance climate literacy and
promote sustainable behaviours. Future research should explore long-term behavioural changes

and expand interventions to diverse educational contexts.
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Introduction

INTRODUCTION

The word “climate” has its roots in Greek, originally stemming from the word “klinein,”
meaning to lean. “Climate” was used for over 100 years to refer to latitudinal zones before it
started to be associated with weather conditions by 1600 CE.! Climate is the average weather
conditions for a particular location over a long period of time, ranging from months to
thousands or millions of years. The World Meteorological Organisation (WMO) uses a 30-year

period to determine the average climate.?

Climate change refers to a change which is attributed directly or indirectly to human
activity that alters the composition of the global atmosphere and an addition to natural climate
variability observed over comparable time periods.’ These changes are brought about by both
natural phenomena and human activities. While the Earth's climate has undergone natural
fluctuations throughout history, the current trends are different, due to their unprecedented rate
and the overwhelming influence of human actions. The term “climate change” was first coined
in a Science article (1975) by a scientist by the name of Wallace Broecker of Columbia

University's Lamont-Doherty Geological Observatory.*

Historically, climate variations have been attributed to natural factors. Variations in the
sun’s energy output, for example, can influence global temperatures over time.’ Large volcanic
eruptions release particles and gases, such as sulphur dioxide, into the atmosphere, temporarily
cooling the planet by reflecting sunlight.® Additionally, the Earth’s orbit and axial tilt, known
as Milankovitch cycles, cause gradual shifts in climate over tens of thousands of years.” These
natural processes have led to cycles of ice ages and warmer interglacial periods, as evidenced

by data from cores of icebergs and sedimentary layers.

From the time of the Industrial Revolution, human activities have become the dominant

force driving climate change.® This period led to a drastic increase in emissions of greenhouse
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Introduction

gases. "Greenhouse gases" (GHG) means those gaseous components of the atmosphere, both
man-made and natural, that take in and re-emit infrared radiation.” GHG act as a thermal
blanket around the Earth, trapping heat that would otherwise escape into space. This heat
trapping is called the “greenhouse effect”.!” This greenhouse effect is essential for maintaining
a habitable climate. However, excessive GHG emissions have enhanced this effect, leading to
global warming. Carbon dioxide, responsible for about 76% of global GHG emissions,'!:!2
primarily stems from burning fossil fuels, which is a generic term for non-renewable energy
sources such as coal, coal products, natural gas, derived gas, crude oil, petroleum products and
non-renewable wastes.!> Methane, approximately 25 times more effective than carbon dioxide
(CO:») at trapping heat over a 100-year period, is largely emitted from agriculture and natural
gas extraction. Nitrous oxide, with a warming potential about 300 times that of CO-, is released

from fertilizers and industrial activities.'*!° Together, these activities have disrupted the natural

balance of the climate system on Earth.

Scientists have unequivocally linked recent climate change to human activities. The
Earth’s surface temperature since the late 1800s, has risen by roughly 1.2°C., with each of the
last four decades being successively warmer than any preceding decade since 1850.!? This
warming is occurring roughly 10 times faster than natural post-ice-age warming, a fact
confirmed by measurements from polar ice cores. These cores show a stark rise in CO: levels

since the Industrial Revolution, far exceeding natural historical variations.'¢

The consequences of climate change extend across both ecosystems and human
systems. Rising sea levels due to melting glaciers and polar ice caps threaten coastal
communities, while the increased frequency and intensity of extreme weather events, such as
hurricanes, floods and droughts, strain resources and infrastructure. Biodiversity is under threat
as species struggle to adapt to changing habitats, and human health is at risk from heat stress,
vector-borne diseases, and respiratory issues linked to air pollution. Food and water security
are also jeopardized by disrupted agricultural systems and water scarcity, leading to economic
challenges in vulnerable sectors like farming and coastal development.'? It has been shown that
by combining projections of climate models with temperature means and variability, rainfall

patterns and extreme precipitation into economic damage, at 3 “C increase in the global average
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temperature, losses for countries reach 10% of gross domestic product, with worst effects (up
to 17%) in poorer, low-latitude countries.!’Even management of allergic diseases is said to get
complicated over the course of time.'® In India, the situation is even more grim with production
losses in rice, wheat, and maize alone estimated to go up-to USD 208 Bn and USD 366 Bn in
2050 and 2100 respectively.'® If disease-related deaths are valued at lifetime earnings, the loss
of economic output will be USD 2.5 Bn and USD 21 Bn in 2050 and 2100 respectively."”
Additional power generation could require an incremental capital investment of USD 33 Bn
and USD 123 Bn in 2050 and 2100 respectively to meet the higher cooling energy needs of

India."

Addressing climate change requires urgent action. The Intergovernmental Panel on
Climate Change (IPCC) emphasizes the need to limit global warming to 1.5°C above pre-
industrial levels to avoid catastrophic consequences.!? Achieving this goal necessitates drastic
reductions in GHG emissions, transitioning to renewable energy sources, reforestation efforts,
and the adoption of sustainable practices across all sectors. Though climate change poses
significant risks, it also presents opportunities for innovation, resilience, and collective action.
Combating it demands an informed and cooperative effort by governments, businesses and
individuals worldwide. The current Indian scenario is also under scrutiny by organisations and
agencies worldwide. India, the third-largest emitter of GHGs,'""!? faces unique challenges and
opportunities: India is part of the five nations contributing to 62.7% of global GHG emissions,*’
but has pledged to achieve net-zero emissions by 2070.2! A lot of emphasis has been put on
national initiatives like "Lifestyle for Environment" emphasize sustainable living and climate
education. Vulnerabilities specific to India include increased droughts, floods, and heatwaves,
which significantly impact agriculture, health and livelihoods. Also, India is a hub for
indigenous communities, which globally make up only 5 percent of the world’s population.
But they protect more than 20 percent of our planet’s land and 80 percent of its biodiversity.?
They also play a crucial role in preserving biodiversity and advocating for climate justice.
However, as of September 2024, Climate Action Tracker rated India’s efforts towards achieving

these targets as “highly insufficient”.?®

Here is where we start to plan for the now and the future. And one of the ways to achieve
this is through targeting the most impressionable members of society and the pioneers of

tomorrow — the students. This study intends to bring about climate resilient behavioural
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changes among the current generation such that the practices are carried forth and passed on to

the next.

Climate change being something that we experience in all domains of life, should be
explained beyond the textbooks through audiovisual aids to leave a lasting impact. Following
the footsteps of some of the various global initiatives using video based education as a tool like
the United Nations Educational, Scientific and Cultural Organization’s (UNESCO) ‘Climate
Change Education for Sustainable Development’ which integrates video to build “climate
literacy” by visually demonstrating the real-world impact of global warming and solutions®* or
‘The Climate without Borders’ network by the WMO? leverages weather presenters and videos
to educate millions globally on climate change: in this study we aim to replicate the same

amongst local undergraduate students.

The World Health Organization’s (WHO) Health and Climate Change Survey report of
2021 says 46% of countries identified insufficient research and evidence as a barrier to
implementation of national climate change strategies.?® As with every policy that requires the
cooperation of the people, educating and making people aware of the intended results brings
about effective implementation of the policy. This study might help in bridging the barrier of

understanding and cooperation of the young citizens.
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OBJECTIVE

To assess effect of a video based educational intervention on the knowledge, attitude and
practices of undergraduate college students towards climate change.
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Review of Literature

REVIEW OF LITERATURE

A cross-sectional study was conducted in 2023 in Ghana among 500 undergraduate
students from public universities. It aimed to assess awareness, attitudes, and knowledge
about climate change. Results showed that 68% of students recognized climate change as
a serious issue, but 42% exhibited significant knowledge gaps, and 36% held
misconceptions regarding causes and solutions. Among those with knowledge gaps,
females represented 56%, and first-year students were the most affected group.
Additionally, only 22% of the participants could accurately identify human activities as a
leading cause of climate change. The study also noted that students who attended
extracurricular climate workshops had 1.5 times better awareness than those who did not
(p < 0.05). The researchers recommended incorporating tailored educational modules,
interactive workshops and practical demonstrations to address these gaps and

misconceptions.?’

In "Beyond the Classroom: Influence of a Sustainability Intervention on University
Students’ Environmental Knowledge and Behaviours", study conducted in 2022 at a
university campus in Canada, 200 students participated in a sustainability program
involving workshops, peer discussions, and project-based activities. Post-intervention
assessments revealed a 25% increase in knowledge scores (p < 0.01), a 15% reduction in
meat consumption (p = 0.03) and 80% reported higher awareness of sustainable practices.
The study found that 63% of students actively incorporated sustainable practices such as
waste segregation and energy conservation post-intervention. Furthermore, students
reported feeling more empowered, with 40% initiating sustainability discussions in their
social circles. It emphasized the importance of informal, active and context-specific

learning environments for fostering sustainable behaviour.?®

A systematic review, "Worldwide Effects of Climate Change Education on the
Cognitions, Attitudes and Behaviours of Schoolchildren and their Entourage" (2023),
covered studies conducted between 2018 and 2022 across 15 countries, including the USA,
India and Kenya. It examined 20 studies with over 10,000 participants aged 10-18 years.

The review found a 30% improvement in knowledge scores (confidence interval [CI]: 28-

32%) and a 20% increase in pro-environmental behaviours (CI: 18-22%) among students
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and their families. The most notable changes were observed in regions where educational
interventions included experiential learning, such as field trips and community
engagement. The review also highlighted that gender differences were evident, with girls
showing a 15% higher behavioural change rate compared to boys (p = 0.04). The study
highlighted interactive and localized educational materials as crucial in achieving positive

outcomes in climate education.?’

"Student Engagement and Environmental Awareness" (2022) was conducted in 2021
among 300 college students in the United States, focusing on the impact of student-directed
eco-composition projects. Findings showed that 74% of participants improved critical
thinking skills and reported deeper engagement with climate change topics (p < 0.05). A
further 58% noted an improvement in their ability to articulate climate-related arguments
effectively. The study also observed that students who worked in groups demonstrated a
20% higher improvement in understanding complex issues compared to those who worked
individually (p = 0.02). The study concluded that creative, student-led projects significantly
enhance environmental awareness and analytical abilities, with 82% of participants

expressing willingness to advocate for climate policies.*

The article "Innovations in Undergraduate Teaching and Learning of Earth and
Environmental Sciences" (2022) reviewed teaching methods among 1,000 students across
10 universities in Australia between 2019 and 2021. Using interactive tools such as
augmented reality, simulation games and video-based lessons, the study observed a 40%
improvement in students’ understanding of environmental issues (p <0.01). Moreover, 45%
of students reported feeling more confident in discussing climate topics post-intervention.
The study also noted that students who interacted with simulation tools demonstrated a
30% higher retention of concepts compared to those relying on traditional lecture formats
(CI: 25-35%). Researchers advocated for integrating technology-driven tools into the

curriculum for better outcomes and enhanced student engagement.>!

"Lens on Climate Change: Making Climate Meaningful through Student-Produced
Videos" (2015) examined 120 high school students in Colorado, USA, during the 2014
academic year, engaged in creating short films on climate change topics. The study reported
that 85% of students demonstrated improved understanding (p < 0.01), and 65% felt more
confident in communicating climate issues. Additionally, 72% expressed that the project

encouraged them to research further about local climate challenges. Teachers observed that
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the video project fostered collaboration skills, with 68% of students reporting better
teamwork experiences. It highlighted the dual benefits of fostering knowledge and
enhancing creative skills, recommending such projects as a key strategy for engaging

students.*?

A 2021 descriptive study conducted by UNICEF explored the participation of 1,348
teachers in Sweden in eco-actions and their perspectives on environmental education. The
study revealed that only 11.1% of the teachers actively engaged in eco-actions, while 48%
observed that students rarely took the initiative to participate in environmental activities on
their own. This lack of proactive behaviour among students points to potential gaps in
motivation, awareness, or the structure of environmental education. Furthermore,
approximately 34% of teachers highlighted two significant barriers to teaching about
climate change: insufficient training and the exclusion of climate change topics from the
curriculum. This indicates systemic issues in preparing educators to effectively teach such
critical content. Teachers expressed a strong demand for professional-led, interactive
educational sessions that could equip them with the necessary skills, tools, and confidence
to integrate environmental education into their teaching practices. The study underscores
the importance of institutional support and targeted interventions to enhance teachers’ and

students’ engagement with climate change education.*?

In 2016, the UNDP conducted a descriptive study to evaluate the attitudes, knowledge
and practices concerning climate change among 519 respondents in Grenada. The study
revealed that 17.7% of participants considered climate change the most pressing issue they
faced. This perception reflects the growing awareness of climate-related risks in the
Caribbean, a region particularly vulnerable to hurricanes, sea-level rise and other climate-
induced challenges. Notably, 69.8% of respondents strongly supported integrating climate
change education into school curricula, recognizing the value of early intervention in
fostering climate literacy. A deeper analysis showed that participants with higher levels of
education, particularly those with tertiary qualifications, demonstrated significantly greater
acknowledgement of climate change and expressed a strong desire to comprehend its
impacts and solutions. These findings highlight the role of education as a critical

determinant of climate awareness and advocacy. The study advocated for the inclusion of

Page 8



Review of Literature

climate change topics in formal education systems and public outreach programs to address

knowledge gaps and promote community resilience.>*

A cross-sectional study conducted in Kochi, Kerala, in 2018 assessed the attitudes,
knowledge and practices of 176 high school students concerning global warming. The
findings indicated that while students possessed a reasonable understanding of global
warming, their individual practices to combat its effects were inadequate. For instance, few
students reported participating in activities such as waste segregation, tree planting, or
energy conservation. However, the study also revealed a promising attitude among the
participants, with 85% agreeing that global warming could be mitigated through concerted
and conscious efforts. This optimism points to the potential for behaviour change if students
are provided with practical guidance and opportunities to translate their knowledge into
action. The researchers recommended integrating hands-on environmental activities and
community engagement projects into the school curriculum to encourage active

participation in environmental conservation efforts.>>

A 2021 cross-sectional study conducted among 903 medical students, including
undergraduates and graduates in Karimnagar, Telangana, assessed their knowledge and
practices related to climate change. The results revealed poor engagement in eco-friendly
practices, with many participants failing to adopt behaviours such as reducing energy
consumption, minimizing waste or supporting sustainable practices. However, a notable
finding was the correlation between knowledge and behaviour: students who demonstrated
a better understanding of climate change were more probable to engage in environmentally
friendly actions. This highlights the critical part education plays in influencing behaviour.
Medical students, as future healthcare professionals, are uniquely positioned to advocate
for and implement strategies to address the health impacts of climate change. The study
emphasized the need for targeted educational interventions, such as integrating climate
change topics into medical curricula, to foster both awareness and actionable practices

among medical students.*®
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In 2017, a cross-sectional study in Tehran, Iran, involving 108 lower secondary school
teachers, evaluated their practices, attitudes and knowledge concerning climate change
education. The findings revealed that while 75% of participants demonstrated moderate or
increased awareness of climate change, their practical engagement was lacking, with only
52.8% reporting proactive behaviours such as incorporating environmental topics into their
lessons or participating in eco-friendly initiatives. Alarmingly, 21.1% of teachers disagreed
or strongly disagreed that human activities are a primary cause of climate change, reflecting
the persistence of misconceptions among educators. These results highlight the urgent need
for targeted teacher training programs to address knowledge gaps and misconceptions. The
researchers emphasized the importance of embedding climate change education into
teacher professional development programs to empower educators to deliver accurate and

impactful environmental education to their students.?’

A cross-sectional study titled “Perception, Attitudes and Practices regarding Climate
Change among College Students in Coastal South India” was done in 2016 in Mangalore
among 375 college students to assess the perception and attitude of students towards
changing trends in climate and the measures practiced for mitigating the effects of climate
change. The study revealed that the perception of climate change’s effects was mainly
thought to be an increase in flooding (p=0.033) with a rise in sickness and disease
(p=0.031). While all the students recognized climate change as a problem, they disagreed
on its severity. The most common practices employed by the participants to mitigate climate
change were saving of electricity and recycling practices. When comparing the practices
among science students and non-science students, planting saplings and saving water were
practiced more by the non-science students (p<0.05). The study also highlighted the need

for bringing about changes in the curricula of students.®

In 2023, a study done in Minnesota, USA evaluated the efficacy of a two-minute
animated video designed to educate health professionals about the health risks of air
pollution. The intervention involved 218 participants, including learners and clinicians
from various health disciplines. Prior to the interventional video, 85.3% of respondents

(186/218) said they had received "little" or "none at all" instruction or training regarding
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the negative health effects of environmental variables including air pollution and climate
change. Scores for seven of the twelve knowledge questions and the total composite score
increased significantly from before to after the intervention (from 7.7 to 9.7, p<0.001).
Findings of this study revealed significant improvements in participants' knowledge
regarding the unfair effects of air pollution on health and increased ease in recognizing and
counselling at-risk patients. Despite these gains, barriers such as duration of clinical
consultations and insufficient training persisted. The study advocated for the integration of
concise, animated educational tools in health professional training programs to address
environmental health risks showing that this type of education can be extrapolated not just

for undergraduates but to a professional setting as well.*

A 2024 study titled "Inquiring Sustainability through Dialogic Video Clubs in Upper
Secondary Schools" analysed the capacity of 128 students to engage in dialogic
sustainability inquiries within a video club setting. With the use of an interview guide, this
approach facilitated in-depth discussions among students, enhancing their understanding
and engagement with sustainability topics. The advantage highlighted in this method of
involving students are that they can converse with other students regarding sustainability-
related topics and therefore promotes deliberative accountability. There is no chance that
the teacher will dominate or patronize the conversation because they are not there. The
study underscored the effectiveness of dialogic methods in promoting critical thinking and

active participation in environmental education.*

A 2020 study investigated the long-term effects of an intensive one-year university
course on individual carbon emissions. They surveyed the participants for at least five years
post-course, and the research found that the graduates reported making pro-environmental
decisions, such as choices related to transportation and diet, which they attributed partly to
their course experiences. The analysis estimated an average reduction of 2.86 tons of CO:
per graduate per year. The course was designed in a way that community action projects
and personal and career climate activities are used as tools for training the participants. This
study highlighted the potential of comprehensive climate change education to fostering

long lasting behavioural changes that contribute to carbon emission reductions.*!
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An article titled "Barriers to climate change and health research in India: a qualitative
study" was conducted in Puducherry, India in 2023. The study involved 16 public health
professionals, which included medical researchers and individuals engaged in
environmental policies and planning within the region. With the use of key informant
interviews, the researchers aimed to identify the perceived challenges which hinder
environmental health research in Puducherry. Thematic analysis of the interviews revealed

three primary barriers:

Political and Institutional Barriers: Participants highlighted a lack of political
prioritization and support for climate change and health research. They noted weak

interdepartmental coordination, which impede interdisciplinary research efforts.

Education and Awareness Barriers: There was a widespread agreement on the insufficient

combining health and climate change topics in formal education curricula.

Technical Research Barriers: Limited technical expertise, inadequate research capacity,
and difficulties in accessing health data were identified as significant obstacles for

conducting comprehensive environmental health research.

This study highlighted the importance to enhance community and political awareness
regarding the association between climate change and health. It advocated for strengthening
technical research capabilities and improving health surveillance systems. Addressing these

barriers is crucial for mitigating the impacts of climate change on health in India.*?

An article titled "Health effects of climate change: an overview of systematic reviews"
was conducted in Canada, including the University of Winnipeg, and Université Laval in
2019. This study aggregated and summarized findings from 94 systematic reviews
associated with climate change impacts. These reviews encompassed diverse populations

across different geographical regions.

The analysis revealed a growing research interest in the impacts of climate change on
wellbeing in recent years. The reviews covered ten health outcome categories, with the
three most common being infectious diseases, mortality, respiratory, cardiovascular or

neurological outcomes. The majority of the systematic reviews were authored by
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researchers connected to organizations in wealthy nations, highlighting a potential gap in
research from low- and middle-income regions. But despite the extensive body of literature,
many reviews were seen to have called for further research to better understand the complex
relationships between climate change and health outcomes. This overview underscores the
link between negative health effects and climate change, emphasizing the need for
continued research, especially in underrepresented regions, to inform effective public

health interventions and policy decisions.*’

A mixed methods study done in 2024 titled " How climate change is shaping young
people’s health: a participatory, youth co-led study from Bangladesh, Guatemala and
Nigeria " examined the multifaceted impacts of climate change on the health and well-
being of adolescents and young people (AYP) across various regions. In Bangladesh and
Guatemala, acute climate events such as flooding and cyclones have heightened the
perceived risk of early marriage and gender-based violence among AYP. The research also
highlighted the adaptive strategies employed by young people and their communities, such
as migration, changes in livelihood practices, and community-based disaster preparedness
initiatives. The authors advocated for targeted policies that address the unique
vulnerabilities of AYP in the context of climate change, emphasizing the need for youth-
centred investment in education to enhance resilience. The study in conclusion proposed
collaborative efforts among policymakers, healthcare providers and communities to
develop and implement interventions that safeguard the health and future of adolescents

and young people in a changing climate.**

A study done in Connecticut, USA, in 2018 was done among 1,011 health professional
students, including those seeking degrees in physician assistant, nursing, and medicine
schools. 337 of the 1,011 students who were invited answered, yielding a 33.3% response
rate. According to the poll, 96.1% (324 respondents) of respondents believed that human
activity was the primary cause of climate change, while 98.2% (331 respondents) accepted
its presence. 32.9% (111 respondents) were confused about the health care sector's
contribution to pollution, but 57.3% (193 respondents) acknowledged the sector's role. Out
of 325 respondents, 96.4% agreed that health professionals have a duty to reduce waste and

save resources in clinical settings when questioned about their role in supporting
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sustainable practices. Only 51 respondents, or 15.1%, said they were aware with the idea
of environmental stewardship in the medical field. The respondents' interest in learning
more about these subjects was also evaluated by the survey. Of the 271 respondents, a
significant 80.4% conveyed the need to find out more about sustainable practices and the
effects of health care on the environment. When it came to addressing pollution, climate
change and resource conservation in patient care and professional practice, female and
physician assistant students demonstrated a stronger dedication than male and medical

students, respectively.*’
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MATERIALS AND METHODS

Source of Data

The study population comprised undergraduate college students from Belagavi city in
Karnataka, India. These students were considered as they represent a demographic that is likely
to be receptive to educational interventions on climate change and for inculcating resilient

practices.
Study Design

This study followed a facility-based interventional design, utilizing a Before-After (pre-post)
methodology. The choice of this design was based on the need to evaluate changes in
knowledge, attitudes and practices related to climate change after a structured educational
intervention. The pre-post design allows for the direct comparison of outcomes within the same
participants, minimizing variability and ensuring that changes can be attributed to the

intervention.
Study Period

The study was conducted over a period of 12 months, from 1% April 2023 to 31% March 2024.
This timeline included phases of planning, pilot testing, data collection, intervention
implementation and post-intervention evaluation. The extended duration was kept in place so
as to allow sufficient time to observe the practical application of knowledge gained by the

participants with regards to climate resilient behaviour.

Sample Size Estimation

To ensure the validity and reliability of the research findings, the sample size was calculated
using the G*Power software, a well-recognized tool for statistical power analysis. The
calculation was performed for a t-test assessing the difference between two dependent means,
which is considered appropriate for studies involving paired data, such as pre- and post-

intervention measurements.

Parameters for the Calculation:

Page 15



Methodology

The following parameters were input into the G*Power software:

1.

Effect Size (d): 0.25

o The effect size represents the magnitude of the expected difference between the two
dependent means, standardized by the variability of the outcome. For this study, an
effect size of 0.25 was chosen, corresponding to a small-to-moderate effect as per

Cohen's guidelines (small = 0.2, medium = 0.5, large = 0.8).

e This value was selected based on the findings of a meta-analysis conducted by Nisa

1.4, which reviewed randomized controlled trials testing behavioural

et a
interventions. The meta-analysis reported effect sizes in a similar range for
interventions aimed at modifying behaviour. While the specific context of the meta-
analysis chosen as reference was related to household actions on climate change,
the intervention effects observed in the study provide a reasonable basis for

estimating the expected effect size in this study’s population.
Alpha Error (Type I Error): 0.01

e The alpha error was set at 0.01, indicating a 1% probability of rejecting the null
hypothesis when it is true. This strict threshold of significance minimizes the risk

of false positives, ensuring sound conclusions.
Beta Error (Type II Error): 0.05

e The beta error was set at 0.05, corresponding to a study power of 95% (1 - beta).
This high power ensures a 95% likelihood of finding a real difference, if one exists,

reducing the likelihood of false negatives.
Study Design:

o The test was specified as a two-tailed t-test, accounting for the possibility of

differences in either direction between the dependent means.

Calculation Results

Based on the parameters described above, the initial estimated sample size required to achieve

the desired power was 289 participants. This number ensures that the study has sufficient
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statistical power to detect a meaningful difference between the pre- and post-intervention

measures.

Adjustment for Attrition

To account for potential dropouts or non-compliance among participants, a 10% attrition rate
was incorporated into the calculation. This adjustment was applied by multiplying the initial

sample size by a factor of 1.1
Nadjusted — M X (]— { T') =289 x 1.1 = 317.9

To simplify the recruitment process and ensure clarity, the adjusted sample size was rounded

up to 320 participants.

Rationale and Significance

The chosen parameters, particularly the effect size, were informed by established literature to
ensure that the calculation reflects realistic expectations for the intervention's impact. The
effect size of 0.25 reflects a conservative estimate, considering the intervention's likely small-
to-moderate effects. The use of a high power (95%) and a stringent alpha level (0.01) ensures

the study's findings are both statistically and realistically significant.

By incorporating an adjustment for attrition and rounding up the final sample size, the study
design anticipated and addressed potential challenges in participant retention, further

reinforcing the dependability of the findings.

This comprehensive approach to sample size calculation ensured that the study is adequately
equipped to detect meaningful effects and contribute valuable insights to the field being

researched.
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Sampling Frame

Belagavi city in the state of Karnataka, India, is administratively divided into two
constituents—North and South. For logistical feasibility and to ensure geographical
representation, two colleges from each zone were selected randomly. The Deputy Director for
Degree Colleges in Belagavi city provided the full list of colleges, ensuring inclusivity and
diversity in the sample selection. Random selection of colleges was done and this minimized
selection bias and ensured fair representation of students from different educational
backgrounds. Permission was obtained from the concerned principals of the selected colleges
to conduct the research study in their premises. The questionnaires for the pre-test, the
structured educational intervention and the post-test were administered in the classrooms after

securing prior permission for each.

Map 1. Map showing location of colleges selected for data collection.
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Sampling Technique

After selecting the colleges, proportionate sampling was employed to ensure that the sample

size from each college reflected the number of new undergraduate admissions in the academic

year 2023-24. Proportionate sampling ensures that larger colleges contribute a higher number

of participants while maintaining the overall representativeness of the sample. The detailed

breakdown of the sample is as follows:

Total Strength of New Population
Name of the College
UG Admissions Proportionate Sample
KLE Society’s RL Law College,
_ 120 39
Belagavi
KLS Gogte Institute of Technology,
. 340 110
Belagavi
Bharatesh Education Society’s College
o ‘ 280 90
of Computer Applications, Belagavi
Sangolli Rayanna Government First
. ‘ 250 81
Grade Constituent College, Belagavi
Total 990 320
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Inclusion Criteria:
The study included:
1. First-year undergraduate students from the selected four degree colleges.

2. Students willing to provide written informed consent for participation in the study.

Exclusion Criteria:
The study excluded:
1. Students who were absent during the pre-test assessment.

2. Students who declined to provide written informed consent.

Ethical Clearance:

Ethical clearance was obtained from the Institutional Ethical Committee for Human Subjects’
Research of the medical college, for research vide reference number MDC/JINMCIEC/43 dated
31/03/2023.

Informed consent in writing was acquired from all the study participants before the data
collection. They were informed in detail about the study’s objective and their rights, possible
benefits and risks involved. Privacy and confidentiality among the individuals involved were

maintained throughout the conduction of the study.
Questionnaire Validation:

For the overall reliability, the pre-test questionnaire was internally validated using Cronbach’s
alpha. And the cumulative value obtained was 0.919, while 0.86 and 0.978 were the alpha
values for the knowledge and attitude respectively. Thus, the questionnaire was feasible to

conduct the study among the target population.
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Data Collection Procedure:

Pilot Study

Before the main study, A pilot study was carried out between 10 undergraduate students to test
the feasibility of the research design and the validity of the questionnaire. Feedback from this

pilot study was used to refine the questionnaire, ensuring clarity, relevance and reliability.

Questionnaire Design

The research questionnaire was made up into four distinct sections:

The research titled “Assessment of Video-Based Educational Program on Knowledge,
Attitudes and Practices towards Climate Change among Undergraduate College Students
of Belagavi” employed a structured and pre-designed questionnaire for data collection. This
document provides a detailed breakdown of the components of the predesigned and structured

questionnaire used in the study.
1. Socio-demographic details of the study participants
This section captures essential background information of the participants, including:
o Name, Age and Sex: Basic identification details to contextualize participant responses.

e Area of Residence: Categorized as urban or rural to understand the influence of

geography on climate change perceptions.
o Degree/Course: Educational background to analyse knowledge levels.

e Family Income and Composition: Economic and social contexts that may affect

attitudes and practices.
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Socio-Economic Status:

Information regarding per capita income (INR/month) was collected and the SES was classified
using Modified B.G. Prasad’s classification for the year 2024.*” The B.G. Prasad’s scale was
first introduced in the year 1961. It was calculated by considering the base Consumer Price
Index (CPI) as 100 for the year 1960. It was later modified by introducing the Linking Factors
4.63,4.93,2.88 for the year 1982, 2001 and 2016 respectively as provided by the Labor Bureau,
Govt of India

Consumer Price Index (IW) for November 2024 was 144.5%8

Multiplication factor = Current CPI (144.5)/Base index value in 2016 (100) = 1.445

The following formula is used to get the new income value:

New income value = Multiplication factor (MF) x Old income value % 4.63 x 4.93 x 2.88.

Upon substituting the values in the equation, the updated ranges for November 2024 were

calculated as shown below.

Revised BG Prasad’s Socio-economic Status Classification, November 2024

SES Class Old income value New Income Value
Class I 100 and above > 9405%
Class I 50-99% 4655-9405%
Class 111 30-49% 2756-4655%
Class IV 15-29% 1425-2755%
Class V <IR <1425

o Caste/Category: Included for equitable representation and subgroup analysis.

e Per Capita Income: It is the average income earned per person in a given family.
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2. Knowledge with regards to Climate Change

This section measures participants’ awareness and comprehension of climate change through a

series of questions, such as:
o Awareness of terms like “climate change” and “greenhouse gases.”

o Knowledge of key contributors to climate change, including deforestation, carbon

emissions, and industrial activities.

e Understanding of specific phenomena, such as the greenhouse effect and carbon

emissions.
o Information sources about climate change (e.g., family, social media, newspapers).
3. Attitude towards Climate Change

The attitude section employs a five-point Likert scale to gauge participants’ beliefs and

opinions. Statements range from ‘strongly agree’ to ‘strongly disagree’ and addresses:
e Responsibility for climate change (e.g., human actions, government involvement).

o Perceptions of the severity and impact of climate change, not just globally but locally

also.
e Support for solutions, including renewable energy, carbon taxes, and waste recycling.

» Willingness to adopt sustainable practices and prioritize environmental protection over

expenditure and general economic growth.
4. Practices related to Climate Change

Participants’ behavioural responses to climate change are assessed through ‘yes/no’ questions

about:
e Eco-friendly consumption (e.g., using recyclable bags, energy-saving appliances).

e Actions to reduce carbon footprints (e.g., using public transportation, carpooling,

reducing plastic use).

o Community involvement, such as tree planting and waste segregation.
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e Adoption of renewable energy technologies like solar heaters.
o Influences on practices, such as convenience, cost-saving, or moral obligation.
5. Open-Ended Questions

This study employed a qualitative research approach to explore undergraduate students'
perceptions and proposed solutions regarding climate change. Data was collected using an
open-ended survey question, which asked participants: “Can you think of any other eco-
friendly activities you have engaged yourself with in the past year?” and “Do you have any
suggestions on any innovative practices or attitudes that can be adopted for the betterment of

the environment?”’

Responses were collected in written format, ensuring a diverse range of opinions from students
across different disciplines. Participants were encouraged to provide detailed answers based on

their personal beliefs, observations, and experiences.

6. Effectiveness of the Educational Video

Participants from each college completed the pre-test on a designated single day to minimize
knowledge contamination. This ensured that students could not share questionnaire details
before completing the test. Written informed consent was acquired from all participants before
data collection. The pre-test aimed to assess baseline knowledge, attitudes and practices related

to climate change.
Intervention
The intervention consisted of:

1. Introduction: A 15-minute PowerPoint presentation was prepared and delivered by the
investigator to groups of students (maximum 40 per group) to explain the intent of the

study and provide a brief overview of climate change.

2. Educational Video: A 16-minute free-to-use video obtained from the organization
GoClimate*® was shown to the participants. This video provided detailed insights into
climate change and its impacts. An LCD projector connected to a computer was used

to display the video to each group. The video had subtitles/captions in English such that

there would be a less chance of not comprehending the video content.
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3. Interactive Session: After the video was shown, an interactive discussion session was
conducted in the same session to address participants’ questions and clarify their doubts
about climate change, the content of the video, the contents of the presentation and the

purpose of the study.

4. Handouts: At the end of the session, informational handouts (annexure 1) were

distributed to reinforce learning.

Post-intervention

After a minimum gap of one month after the intervention, the same research questionnaire was
administered to the same participants in the classroom. This time gap allowed participants to
internalize and apply their newly acquired knowledge while reducing recall bias. Data from the
post-test were used to evaluate changes in knowledge, attitudes and practices. There were no
dropouts or exclusions during the course of this study. To ensure the students who were absent
on the second session were included, the post-test was administered for them on the next day

they attended regular college sessions with the help of the concerned school authorities.

Also, along with the post-test, participants were asked to rate the video’s effectiveness on a
scale ranging from “Not Effective” to “Very Effective.” This helped evaluate the impact of the

educational material.

Data Processing and Statistical Analysis
1. Data Entry and Coding:

e C(ollected data were coded and typed into Microsoft Excel. Data cleaning was
performed to ensure accuracy and completeness. A master chart was prepared for

understanding the coding and for guiding the analysis.

e For the qualitative part, once the responses were collected, they were transcribed into
MS Word using the Google speech to text application and input into NVivo 13/R1, 2020
edition,”® which is a qualitative data analysis software for systematic coding and

categorization. Each response was carefully examined to identify key phrases, recurring

concepts and distinctive viewpoints. A thematic analysis approach was adopted to

identify patterns and categorize the responses into broader themes. Initially, an
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inductive coding method was applied, wherein responses were read multiple times to
allow themes to emerge organically. After an initial set of themes was developed, a
deductive approach was employed to refine and consolidate overlapping themes,

ensuring clarity and coherence.

The second part of qualitative analysis was done employing the formation of a ‘word
cloud’. This is a type of novel ‘exploratory qualitative analysis’ and reader-friendly

approach for presentation of qualitative data.>!

The CASP checklist for qualitative research was employed to ensure adherence to

appropriate methodology, analysis and presentation of results.>

2. Descriptive Statistics:

Categorical data were analysed by calculating percentages and proportions.

Visual representations such as graphs and charts were prepared to illustrate key

findings.

3. Inferential Statistics:

Descriptive analysis was carried out by mean and standard deviation for quantitative
variables, frequency and proportion for categorical variables. Non normally distributed
quantitative variables were summarized by medians. Data was also represented using
appropriate diagrams like bar diagram, pie diagram.

Using visual examination of histograms and normality Q-Q plots, all quantitative
variables were examined for a normal distribution within each category of explanatory
variables. Additionally, the Shapiro-Wilk test was used to evaluate the normal
distribution. Shapiro wilk test with p value of >0.05 was considered as normal
distribution.

For normally distributed Quantitative parameters the mean values were compared
between study groups using independent sample t-test (2 groups). For non-normally
distributed Quantitative parameters, Medians and Interquartile range (IQR) were
compared between study groups using Mann Whitney U test (2 groups) / Kruskal Wallis

test (> 2 groups). The change in the quantitative parameters, before and after the
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intervention was assessed by paired t-test (In case of two time periods) or one-way
repeated measures ANOVA (In case of comparison across more than 2 time periods).

Categorical outcomes were compared between study groups using Chi square test /
Fisher's Exact test (If the overall sample size was < 20 or if the expected number in any

one of the cells was < 5, Fisher's exact test was used.).

For t-tests, Cohen's d was calculated to measure the effect size of the mean difference
between groups. Cohen's d is computed as the difference between two means divided
by the pooled standard deviation. It provides an indication of the standardized
difference, with commonly interpreted benchmarks suggesting that d = 0.2 represents
a small effect, d = 0.5 a medium effect, and d = 0.8 a large effect.

Cohen’s w (Chi-square Effect Size) was calculated for categorical data comparisons
between pre-test and post-test proportions. Interpretation (Cohen, 1988 Guidelines):
Small effect: w=0.10 (Weak association)

Medium effect: w=0.30 (Moderate association)

Large effect: w=0.50 (Strong association)

For chi-square tests, Cramér's V was used to assess the strength of association
between categorical variables. Cramér's V is derived from the chi-square statistic and
is scaled between 0 and 1, where 0 indicates no association and 1 indicates a perfect
association. The magnitude of the effect is interpreted based on the degrees of
freedom, with thresholds of 0.1 indicating a small effect, 0.3 a medium effect, and 0.5
a large effect.
P value < 0.05 was considered statistically significant.
Data was analysed by using SPSS software, version 22.%
Software:

o Statistical analysis was conducted using IBM SPSS South Asia Limited

software version 22, for advanced data analysis.>

o Qualitative analysis performed by the NVivo 13/R1, 202 Edition software.>
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Thematic Analysis and Categorization
Key themes identified included:
1. Sustainability and Environmental Conservation
2. Policy Action and Government Responsibility
3. Waste Management and Recycling
4. Education and Awareness
5. Personal Responsibility and Community Efforts

Based on the statement's main topic, each response was assigned to one or more themes. This
preserved the variety and depth of student viewpoints while enabling an organized presentation

of the results.

Ensuring Data Saturation

Data saturation was achieved by continuously going through all the responses until no new
themes emerged. Redundant and similar responses were categorized under existing themes,

ensuring the dataset is complete.

Exploratory Analysis using word cloud -

A word cloud is a visual representation of text data where the size of each word corresponds
to its frequency or importance in a given dataset. It helps to quickly identify key themes, trends,
and commonly mentioned topics. In this case, the word cloud reflects the responses to two

questions:

1. “Can you think of any other eco-friendly activities you have engaged yourself with in

the preceding year?”

2. “Do you have any suggestions on any innovative practices or attitudes that can be

adopted for the betterment of the environment?”
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Participant Coding System

To ensure anonymity while maintaining the ability to track individual responses across different
time points, a timepoint-based coding system was used. Each participant was assigned a unique
identifier (e.g., P12 for Participant 12), followed by a suffix indicating the stage of data

collection.
e TI1 (Time 1) refers to responses collected during the pre-test phase.
e T2 (Time 2) refers to responses collected during the post-test phase.

Throughout the qualitative study, this coding scheme was used consistently, especially when
direct quotes were being presented. By following these guidelines, the study maintains

participant confidentiality while guaranteeing reporting transparency.
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RESULTS:

A total 320 subjects were included in the final analysis.

Table 1: Descriptive analysis of age in the study population (N=320)

Age (in years) Frequency Percentages
18 56 17.50%
19 45 14.06%
20 56 17.50%
21 56 17.50%
22 48 15.00%
23 59 18.44%

Among total 320 study participants, it was found to be a fairly uniform distribution of
participants with respect to their age. The study participants of the ages 18,20 and 21 years
comprised 17.50% each, while 14.06% participants fell into the age group 19. There were 48
participants aged 22 which was 15% of the total. The age group of 23 had the largest proportion
of participants with 18.44%. The mean age of the study population was 20.54 + 1.75 years.

Figure 1: Pie chart of age in the study population (N=320)
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Table 2. Distribution of study participants according to gender (N=320)

Gender Frequency Percentages
Male 143 44.69%
Female 177 55.31%

Among the 320 individuals that participated in the study, the majority were females, accounting

for 55.31% (177 participants), while 44.69% (143 participants) were males.

Figure 2. Distribution of study participants according to gender (N=320)
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Table 3. Distribution of study participants according to degree course (n=320)

Degree Course Frequency Percentage
Bachelor of Legislative Law 39 12.2
Bachelor of Computer 90 28.1
Applications
Bachelor of Technology 110 34.3
Bachelor of Education 81 254

Out of the total 320 participants, 34.3% (110 individuals) were pursuing a degree in Bachelor
of Technology, making it the largest group. Following that, 28.1% (90 individuals) were
undergoing their Bachelor’s in Computer Applications, 25.4% (81 individuals) were pursuing
a Bachelor’s degree in Commerce and lastly, 12.2% (39 individuals) were enrolled in a degree

in Bachelor of Legislative Law.

Figure 3. Distribution of study participants according to degree course (n=320)
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Table 4. Descriptive analysis of residence among the study population (N=320)

Residence Frequency Percentages
Urban 244 76.25%
Rural 76 23.75%

The majority of study participants, 76.25% (244 individuals), resided in urban areas, while
the remaining 23.75% (76 individuals) were from rural areas. This indicates that the study

sample was predominantly urban.

Figure 4: Pie chart of residence among the study population (N=320)
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Table 5: Descriptive analysis of income, Per Capita Income among the study population

(N=320)

Parameter Mean + SD Median Minimum | Maximum
Income in Rs./month 13,678.13 £9146.98 10,000.00 1,000.00 80,000.00
Per Capita Income in

2,860.89 +2248.7 2,500.00 167.00 2,0000.00
Rs./month

e Income: The mean monthly income of study participants was Rs. 13,678.13 (£

9,146.98), with a median of Rs. 10,000. The income range varied widely, from a

minimum of Rs. 1,000 to a maximum of Rs. 80,000.

e Per Capita Income (PCI): The mean per capita income was Rs. 2,860.89 (+ 2,248.7),
with a median of Rs. 2,500. The lowest PCI reported was Rs. 167, while the highest
was Rs. 20,000.

Both monthly income and Per Capita Income showed substantial variation among the study

participants, with larger standard deviations indicating considerable difference in financial

status.

Fig S: Boxplot showing analysis of income and PCI of the study population
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Table 6: Descriptive analysis of total family members among the study population

(N=320)
Total Family Members Frequency Percentages
3 55 17.19%
4 53 16.56%
5 69 21.56%
6 54 16.88%
7 46 14.38%
>8 43 13.44%

The most common family size among participants was 5 members (21.56%), followed by 3

members (17.19%) and 6 members (16.88%). Households with 4 members made up 16.56%

of the sample, while larger families with 7 members (14.38%) and 8 members (13.44%) were

less common.

Fig 6: Distribution of number of family members among the study participants
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Table 7: Descriptive analysis of SES among the study population (N=320)

SES (as per modified BG Prasad’s classification) Frequency Percentages
Class I 100 31.25%
Class 11 78 24.38%
Class 111 63 19.69%
Class IV 75 23.44%
Class V 4 1.25%

Socioeconomic classification was divided into five levels according to modified BG Prasad’s
classification, with the highest proportion of study participants (31.25%) belonging to SES 1.
This was followed by SES 11 (24.38%), SES 1V (23.44%), and SES III (19.69%). The lowest
SES category (SES V) had only 1.25% of participants, showing that most individuals that

participated in this study belonged to middle or higher socioeconomic strata.

Figure 7: Pie-chart of SES among the study population (N=320)
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Table 8: Descriptive analysis of category among the study population (N=320)

Category Frequency Percentages
General 274 85.63%
OBC 2 0.63%
SC 42 13.11%
ST 2 0.63%

A substantial majority of the study participants belonged to the General category (85.63%),

while SC/ST participants constituted 13.75%. The OBC category was the smallest group,

with only 0.63% of participants.

Figure 8: Bar chart showing distribution of categories in the study population (N=320)
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Table 9: Descriptive analysis of knowledge about climate change in the study population

(N=320)
Pre-test Post-test
‘Knowledge about
Options Response Response
climate change’
n % N %
2.1 Have you | Yes 291 | 90.94% | 316 | 98.75%
heard about ‘climate
" o No 29 9.06% 4 1.25%
change’?
2.2 Do you think | Yes 291 ] 90.94% | 58 18.13%
‘climate’ and
‘weather’ are the | No 29 9.06% | 262 | 81.88%
same?
23 Do you think | Yes 260 | 81.25% | 269 | 84.06%
‘climate change’ is a | No 60 18.75% | 51 15.94%
global emergency? Don’t know/Not Sure 0 0% 0 0%
24  What do you | Increase or decrease in
0 0
think ‘climate | temperature 78 24.38% | 235 1 73.44%
h 7 is?
change 18 Change in rainfall patterns 29 | 9.06% | 75 | 23.44%
g
Increase in the frequency of
floods/ 28 8.75% | 88 | 27.50%
cyclones or natural disasters
I don’t know / I am not sure 79 24.69% | 28 8.75%
2.5 What do you | 1,2,4* 78 24.38% - -
think is the | 1,2,5% 87 | 27.19% - -
cause/reason for | 1,3,4* 76 23.75% - -
‘climate change’? 1,3,5% 79 | 24.69% | - -
26 Do you | Yes 294 | 91.88% | 320 100%
understand the term
No 26 8.13% 0 0%
“greenhouse gases”?
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2.7  What are | CO2 70 | 21.88% | 235 | 73.44%
“greenhouse gases”? | CHy 68 21.25% | 78 | 24.38%
N2O 54 16.88% | 7 2.18%
H>O 66 20.63% | O 0%
All of the above 62 1938% | O 0%
2.8  Burning of | Increased oxygen level 140 | 43.75% | O 0%
fossil fuels results in | Increased ethane level 96 30.00% | 158 | 49.38%
Increased greenhouse gases 64 | 20.00% | 162 | 50.63%
Decreased greenhouse gases 20 6.25% 0 0%
2.9 Which of the | 1.Life on earth is possible due to 0 0% 0 0%
following do you greenhouse effect
agree  about the 2.Greenhouse effect maintains 7 20.94% 0 0%
‘greenhouse effect’? the earth’s natural temperature
3.More greenhouse gases results 81 25 31%
in more temperature 60 18.75%
4.Increased emission of
greenhouse gases is a natural 91 28.44%
process 42 13.13%
1,2 81 2531% | 47 14.69%
1,2,3,4 0 0% 171 | 53.43%
2.10 Which  are | TV and social media 93 29.06% - -
your sources of | Social media 129 | 40.31% - -
information - -
regarding  ‘climate | Social media and magazines 98 30.63%
change’?

* 1. Deforestation, 2. Increase in carbon emissions, 3. Industrial effluents, 4. Increase in
population, 5. Urbanization

This table presents responses to several questions asked to study participants before and after

the intervention.

e Awareness of climate change increased from 90.94% in the pre-test to 98.75% in the

post-test.
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Understanding that climate and weather are different improved significantly, with the

proportion answering "No" increasing from 9.06% (pre-test) to 81.88% (post-test).

The perception of climate change as a global emergency saw a slight increase from

81.25% (pre-test) to 84.06% (post-test).

More participants correctly identified various facets of climate change, with those
recognizing temperature changes increasing from 24.38% (pre-test) to 73.44% (post-

test).

While before intervention, the knowledge regarding what causes climate change was
mainly attributed to deforestation and increase in carbon emissions (51.56%), there was
a uniform acceptance of 100% after the intervention that the reasons for climate change
could be industrial effluents an increase in population and urbanization in addition to

the above reasons.

Awareness of greenhouse gases improved, with 100% of participants understanding the

term post-test compared to 91.88% in pre-test.

Recognizing of the impact of burning fossil fuels also changed, with the correct
response on increased greenhouse gases rising from 20.00% in pre-test to 50.63% post-

test.

Knowing that life on earth is possible due to greenhouse effect was agreed upon by

68.12% of participants after the intervention as compared to 25.31% in the pre-test.
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Table 10: Comparison of Gender of study participants with baseline knowledge scores

(N=320)
Knowledge Score
Gender Poor Knowledge | Good Knowledge | Chi square | P value
(<13.45) (=13.45)
Male (N=143) 76 (53.1%) 67 (46.9%
i ° 0.831 | 0362
Female (N=177) 85 (48%) 92 (52%)

This table shows marginally higher percentage of female participants having baseline

knowledge about climate change to be good (52%) when compared to male participants

(46.9%). But there was no statistically significant association between gender and knowledge

scores as shown by p > 0.05. This means that knowledge levels across males and females were

similar about climate change.
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Table 11: Comparison of Residence of study participants with baseline knowledge scores

(N=320)
Knowledge Score
Residence Poor Knowledge | Good Knowledge | Chi square | P value
(<13.45) (>13.45)
Urban (N=244) 121 (49.6%) 123 (50.4%)
0.214 0.643
Rural (N=76) 40 (52.6%) 36 (47.4%)

The majority of the participants were from urban place of residence (n=244) and they scored

slightly higher scores for knowledge assessment. But as the Chi-square value of 0.214 and p

value of 0.643 suggests, living in urban or rural areas did not significantly impact baseline

knowledge of participants regarding climate change.
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Table 12: Comparison of Course of study participants with baseline knowledge scores

(N=320)
Knowledge Score
Course Poor Knowledge | Good Knowledge | Chi square | P value
(<13.45) (=13.45)
LLB (N=39) 23 (59%) 16 (41%)
BCA (N=90) 47 (52.2%) 43 (47.8%)
B. Tech (N=110) 53 (48.2%) 57 (51.8%) 1870 0.3
B. Com (N=81) 38 (46.9%) 43 (53.1%)

The above-mentioned table shows knowledge levels across various disciplines varied, but

were not significantly different (p = 0.599).

Students enrolled for LLB course had the lowest percentage of good knowledge (41%),

whereas students pursuing a B. Com degree showed to have highest percentage of good

knowledge scores (53.1%) among this study population about climate change.
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Table 13: Comparison of Socioeconomic Status of the study participants with baseline

knowledge scores (N=320)

Knowledge Score

SES (as per modified BG Prasad’s Poor Good Chi P

Classification) Knowledge Knowledge square | value
(<13.45) (=13.45)

Class I (N=100) 47 (47%) 53 (53%)

Class II (N=78) 41 (52.6%) 37 (47.4%)

Class I1I (N=63) 34 (54%) 29 (46%) 0963 | 0915

Class IV (N=75) 37 (49.3%) 38 (50.7%)

Class V (N=4) 2 (50%) 2 (50%)

Knowledge scores among all SES groups were similar, with participants belonging to SES

Class I showing the highest (53%). But in this study group, as shown by the Chi square value

0f 0.963 and p value of 0.915, there was no significant association between knowledge scores

and socioeconomic status of the participants about climate change.
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Table 14: Descriptive analysis of knowledge score pre-test and post-test among study

population (N=320)

Parameter Mean £ SD Median | Minimum | Maximum
Knowledge Score Pre-test 13.45+1.08 13.00 10.00 16.00
Knowledge Score Post-Test 17.04 + 1.44 17.00 15.00 19.00

The mean knowledge score of study participants improved from 13.45 (£1.08) in the pre-test
to 17.04 (£1.44) in the post-test. The median scores also increased from 13 to 17, with a
minimum and maximum range shift from (10-16) to (15-19), showing an overall improvement

in climate change knowledge of the study participants.

From this, we assume scores below the mean from the pre-test data to show poor knowledge

and above the mean to be a good knowledge of participants.

Effect size of the intervention on knowledge scores -

To calculate the effect size, Cohen's d for effect size and pooled standard deviation for the

calculation were employed.

Step 1: Calculate Pooled Standard Deviation (SDpooled)

The formula for pooled standard deviation is:

[(ny —1)-SD? + (ny — 1) - SD2
S‘Dbouff:‘{_i — \ (”l ) 1 | (RJ ) 2

ny + ng — 2

Where:

o nl and n2 are the sample sizes for the two groups (pre-test and post-test) and in this
case it is 320 each.

e SD; and SD; are the two groups' standard deviations.
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Given:

o Pre-test: Mean = 13.45, SD =1.08
e Post-test: Mean=17.04, SD =1.44

Substituting these values,

; "II[HE” 1)(1.082%) + (320 — 1)(1.44%)
Sp = v’ = _ L
320 + 320 — 2
_ ;'"319 x 1.1664 + 319 x 2.0736
V 320 + 320 — 2
—/1.6196

Hence, SDp()()]ed = 1.27

Step 2: Calculate Cohen's d (Effect Size)
d=M>—-M//SD pooled
where:

e  M>=17.04 (Post-test mean)
e  M;=13.45 (Pre-test mean)

When computing these values,

_17.04 — 13.45
1.27

il

=2.84
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e Pooled Standard Deviation (SDpooled): 1.27
e Cohen’s d (Effect Size): 2.82

This indicates a very large effect size, suggesting a strong improvement in knowledge scores

from pre-test to post-test of the participants about climate change.
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Table 15: Positive questions of Attitude Towards Climate Change in pre and post-test
(n=320)

. ) Pre-test Response Post test Response
Positive Questions
Yes No Yes No
“Human actions are a cause for climate 281 39 230 90
3.1 | change.” (87.81%) | (12.19%) | (71.88%) | (28.13%)
“India is a major contributor to global 99 221 185 135
3.2 | climate change.” (30.94%) | (69.06%) | (57.81%) | (42.19%)
“Climate change is affecting Karnataka 99 221 76 244
3.3 | state.” (30.94%) | (69.06%) | (23.75%) | (76.25%)
“People need more information about 191 129 228 92
3.4 | climate change.” (59.69%) | (40.31%) | (71.88%) [ (28.75%)
“Climate change education should be 185 135 320 0
35 part of every study curriculum” (57.81%) | (42.19%) (100%) (0%)
“Radiations increase the hole of the 146 174 99 221
3.6 | ozone layer of earth.” (45.63%) | (54.38%) | (30.94%) [ (69.06%)
“Climate change has a harmful effect 221 99 238 82
3.7 | on water supply.” (69.06%) | (30.94%) | (74.38%) | (25.63%)
“Waste recycling practices help 99 221 320 0
3.8 | decrease impact of climate change.” (30.94%) | (69.06%) (100%) (0%)
“Global warming is both a current and 238 82 230 90
3.9 | future generation problem.” (74.38%) | (25.63%) | (71.88%) | (28.13%)
both equally responsible 0 tackle 146 74 | 320 | 0
o o o 0
3.10 | climate change.” (45.63%) | (54.38%) | (100%) (0%)
“Renewable energy sources the solution 230 90 228 92
3.11 | for global warming” (71.88%) | (28.13%) | (71.25%) | (28.75%)
with renewable sources of energy are | - 228 92 B | 267
3.12 | expensive” (71.25%) | (28.75%) | (16.56%) | (83.44%)
“Garbage disposal is not done well by 126 194 0 320
3.13 | the authorities of my house locality.” (39.38%) | (60.63%) (0%) (100%)
Rl IR I BT e
314 | choice.” (0%) (100%) | (59.69%) [ (40.31%)

In the pre-test, 87.81% of participants agreed that “human actions are a cause for climate

change’, but this dropped to 71.88% in the post-test, indicating a decrease in agreement.

Conversely, the belief that ‘India is a major contributor to global climate change’ increased

from 30.94% (pre-test) to 57.81% (post-test), showing a rise in awareness about the country’s

role in global emissions.
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When asked whether ‘climate change is affecting Karnataka state’, 30.94% of participants
agreed in the pre-test, but this dropped slightly to 23.75% post-test. Meanwhile, the percentage
of those who believed ‘people need more information about climate change’ increased from
59.69%(pre-test) to 71.88% (post-test), suggesting greater recognition of the need for

education on this topic.

A major shift was seen in the question regarding climate change education should be a part of
the study curriculum, where agreement increased from 57.81% in the pre-test to 100% post-
test. Similarly, the perception that waste recycling practices help decrease the impact of climate

change also rose from 30.94% (pre-test) to 100% post-test.

On the topic of the harmful effects of climate change on water supply, agreement increased
from 69.06% (pre-test) to 74.38% (post-test), while the belief that radiation increases the hole
in the ozone layer decreased from 45.63% (pre-test) to 30.94% (post-test), possibly indicating

improved understanding of climate science.

Regarding personal action, in the pre-test, none of the participants said they would choose an
electric vehicle over a diesel or petrol vehicle, but this increased significantly to 59.69% post-
test. Similarly, the belief that individuals and the government are equally responsible for

tackling climate change rose from 45.63% (pre-test) to 100% (post-test).

A notable decrease was observed in the belief that all equipment/technology/vehicles with
renewable sources of energy are expensive, which dropped from 71.25% in the pre-test to

16.56% post-test, suggesting an improved perception of renewable energy affordability.
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Table 16: Negative questions of Attitude Towards Climate Change in pre and post-test

(n=320)
) ) Pre-test Response | Post test Response
Negative Questions
Yes No Yes No
315 “We are too small to do anything 35 285 0 320
about climate change.” (10.94%) | (89.06%) (0%) (100%)
“I would only do my bit to reduce
3.16 | climate change if everyone else did 205 115 0 320
as well” (64.06%) | (35.94%) | (0%) (100%)
“All equipment/technology/vehicles
3.17 | with renewable sources of energy are 294 26 129 191
expensive” (91.88%) | (8.13%) | (40.31%) | (59.69%)
“Maintaining economic growth is
3.18 | more important than protecting the 191 129 36 284
environment” (59.69%) | (40.31%) | (11.25%) | (88.75%)
“Nature is strong enough to cope
3.19 | with the impact of modern industrial 292 28 129 191
nations” (91.25%) | (8.75%) | (40.31%) | (59.69%)
“People adapt enough nature-based
3.20 | solutions or alternatives to combat 191 129 63 257
climate change” (59.69%) | (40.31%) | (19.69%) | (80.31%)
391 “I do not believe climate change is a 197 123 32 288
real problem.” (61.56%) | (38.44%) | (10%) (90%)

The statement "We are too small to do anything about climate change” saw 10.94% agreement

in the pre-test, but post-test, none of the participants agreed, indicating a stronger belief in

individual action. Similarly, agreement with "I would only reduce climate change if everyone

else did as well" dropped from 64.06% in the pre-test to 0% in the post-test, showing a shift

towards personal responsibility.

The belief that ‘all equipment/technology/vehicles with renewable sources of energy are

expensive’ dropped sharply from 91.88% pre-test to 40.31% post-test, indicating an improved
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understanding of affordability in renewable energy solutions. Likewise, agreement with
‘Maintaining economic growth is more important than protecting the environment’ fell from
59.69% (pre-test) to 11.25% (post-test), reflecting a greater emphasis on environmental

protection.

In the pre-test, 91.25% of participants agreed with the statement ‘Nature is strong enough to
cope with the impact of modern industrial nations.”However, this number fell to 40.31% post-

test, suggesting a stronger recognition of human impact on nature.

Agreement with the idea that ‘People adapt enough nature-based solutions or alternatives to
combat climate change’ dropped from 59.69% (pre-test) to 19.69% (post-test), indicating a
realization that current solutions may not be sufficient. Similarly, the belief that ‘Climate
change is not a real problem’ decreased from 61.56% pre-test to 10% post-test, highlighting a

reduction in climate change scepticism among the participants.

Page 51



Results

Table 17: Effect size of changes in positive attitudes towards climate change among

participants
Cohen’s Effect Size
Statement
w Interpretation
3.1 | "Human actions are a cause for climate change." 0.22 Small
"India is a major contributor to global climate
0.4 Large
3.2 | change."
3.3 | "Climate change is affecting Karnataka state." 0.13 Small
"People need more information about climate
0.21 Small
3.4 | change."
"Climate change education should be part of every
) 0.61 Large
3.5 | study curriculum"
"Radiations increase the hole of the ozone layer of
0.26 Medium
3.6 | earth."
"Climate change has a harmful effect on water
0.14 Small
3.7 | supply."
"Waste recycling practices help decrease impact of
0.5 Large
3.8 | climate change."
"Global warming is both a current and future
3.9 ‘ 0.07 Small
generation problem."
"Individuals and the government are both equally
0.58 Large
3.10 | responsible to tackle climate change."
"Renewable energy sources are the solution for global
_ 0.04 Small
3.11 | warming"
"All equipment/technology/vehicles with renewable
3.12 _ 0.48 Large
sources of energy are expensive"
"Garbage disposal is not done well by the authorities
) 0.55 Large
3.13 | of my house locality."
"I would get an electric vehicle over a diesel/petrol
o ) 0.61 Large
3.14 | vehicle if given the choice."

Page 52




Results

Cohen’s w (Chi-square Effect Size) was calculated for categorical data comparisons between

pre-test and post-test response proportions for each statement.

o Statements with larger effect sizes indicate a significant shift in positive attitude due

to the intervention.

o Some statements saw increased agreement, suggesting improved awareness and

indicating a shift in understanding about climate change.
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Table 18: Effect size of changes in negative attitudes towards climate change among

participants
Cohen’s Effect Size
Statement
w Interpretation
3.15 | "We are too small to do anything about climate .
0.32 Medium
change."
3.16 | "I would only do my bit if others did as well." 0.5 Large
3.17 | "All equipment/technology/vehicles with renewable
) 0.45 Large
sources of energy are expensive"
3.18 | "Maintaining economic growth is more important than
] ] 0.55 Large
protecting the environment"
3.19 | "Nature is strong enough to cope with the impact of
) ) ) 0.5 Large
modern industrial nations"
3.20 | "People adapt enough nature-based solutions or
) ) 0.46 Large
alternatives to combat climate change"
3.21 | "I do not believe climate change is a real problem." 0.53 Large

A strong effect size in reducing negative attitudes among study participants indicated a

successful intervention.

Large shifts in statements like "climate change is not a real problem" and a strong shift

in the disagreement to the statement "Maintaining economic growth is more important

than protecting the environment” showed increased climate change awareness among

the study participants after intervention.
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Table 19: Practices of study participants towards Climate Change (n=320)

Practices of study participants

Pre-test response

Post-test response

Yes No Yes No
“l spend more on environment friendly
4.1 | products like recyclable bags, CFLs, 30 290 254 66
bamboo utensils etc.” (9.38%) | (90.63%) | (79.38%) | (20.63%)
_ _ 311 9 250 70
4.2 | “I consciously reduce the use of plastics.”
(97.19%) | (2.81%) | (78.13%) | (21.88%)
) 294 26 261 59
4.3 | “I recycle and reuse whenever possible.”
(91.88%) | (8.13%) | (81.56%) | (18.44%)
o 32 288 250 70
4.4 | “l planted a sapling in the last 6 months.”
(10%) (90%) | (78.13%) | (21.88%)
5 315 27 293
4.5 | “l use a solar water heater/ cooker.”
(1.56%) | (98.44%) | (8.44%) | (91.56%)
o 307 13 307 13
4.6 | “I car pool (share) travel with friends.”
(95.94%) | (4.06%) | (95.94%) | (4.06%)
17 “I have reduced consumption of OR quit 255 65 320 0
"~ | OR do not follow a non-vegetarian diet.” | (79.69%) | (20.31%) | (100%) (0%)
) _ 250 70 257 63
4.8 | “l use public transportation to save fuel.”
(78.13%) | (21.88%) | (80.31%) | (19.69%)
) ) 197 123 261 59
4.9 | “l use energy saving appliances.”
(61.56%) | (38.44%) | (81.56%) | (18.44%)
410 “I turn off lights/devices when not in 22 298 257 63
' use.” (6.88%) | (93.13%) | (80.31%) | (19.69%)
111 “I have separate bins for recyclable 32 288 255 65
"7 | waste.” (10%) | (90%) | (79.69%) | (20.31%)
412 “I go for prints when | already have soft 256 64 27 293
' copies of documents.” (80%) (20%) (8.44%) | (91.56%)
113 “I keep appliances OR phones for 32 288 258 62
' charging overnight.” (10%) (90%) | (80.63%) | (19.38%)
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“Climate change is a common topic of

4.14 | conversation among my friends and 262 58 310 10
family.” (81.88%) | (18.13%) | (96.88%) | (3.13%)
311 9 256 64

4.15 | “I donated my clothes in the past year.”
(97.19%) | (2.81%) | (80%) (20%)

A significant increase was observed in the number of participants who reported ‘spending more
on environment-friendly products like recyclable bags, CFLs, and bamboo utensils’, rising
from 9.38% in the pre-test to 79.38% post-test. Similarly, those who had ‘planted a sapling in

the last six months’ increased dramatically from 10% in the pre-test to 78.13% post-test.

A major change was seen in the practice of ‘turning off lights and devices when not in use’,
which increased from 6.88% pre-test to 80.31% post-test. Additionally, ‘separating waste into

recyclable bins’ saw a substantial rise, from 10% (pre-test) to 79.69% (post-test).

Regarding diet, 79.69% of participants in the pre-test stated that they had ‘reduced
consumption of or quit non-vegetarian food’, which increased to 100% post-test. ‘Using
energy-saving appliances’ also saw a major increase, from 61.56% (pre-test) to 81.56% (post-

test).

Some declines were observed as well. The number of participants who reported ‘consciously
reducing plastic use’ decreased from 97.19% to 78.13% (post-test), while ‘donating clothes
in the past year’ dropped from 97.19% (pre-test) to 80% post-test.

The number of participants who said ‘climate change is a common topic of conversation among
their friends and family’ increased from 81.88% pre-test to 96.88% post-test, indicating a rise

in climate discussions.

Interestingly, ‘going for printouts when soft copies are available’ dropped from 80% pre-test

to 8.44% post-test, suggesting a significant reduction in paper usage.

Overall, most climate-friendly practices saw substantial improvements, with a few minor

declines in areas where pre-test participation was already high were observed.
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Table 20: Descriptive analysis of reasons for sustainable practices among the study

population (N=320)

Reasons for practices (Pre-test) Frequency Percentages
3.4 128 40.00%
3,5 111 34.69%
4,5 81 2531%
Reasons for practices (Post-test) Frequency Percentages
2,345 66 20.63%
2,3,4,5,6 60 18.75%
3,4 49 15.31%
3.4,5 69 21.56%
3,4,5,6 76 23.75%

* 1. Convenience, 2. To save money, 3. To protect the environment, 4. For my health, 5.
Habit, 6. Moral obligation

e Pre-test responses were mostly concentrated in three categories (3,4: 40.00%; 3,5:
34.69%:; 4,5: 25.31%), which corresponded to protection of the environment, for health
and out of habit as the main reasons why participants carried out climate sensitive

practices.

o Post-test responses were diversified, with the highest response in the 3,4,5,6 category
(23.75%), which added convenience, saving money and also moral obligation as
reasons for their practices, which indicated a broader understanding of reasons for

sustainable practices among the study participants.
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Table 21: Effect size of changes in climate sensitive practices towards climate change

Aye?
Practice Cra$er 3 Interpretation
4.1 | Spending more on environment-friendly 0.701 Strong positive
products ) association
4.2 Consciously reducing the use of plastics 0.285 Weak negative
association
4.3 Recycling and reusing 0.147 Weak negative
association
4.4 . . Strong positive
Planting a sapling in the last 6 months 0.683 -
association
4.3 Using a solar water heater/cooker 0.151 Moderate? pgsfuve
association
4.6 | Car-pooling 0 No change
4.7 Reducing or quitting non-vegetarian diet 0.331 Complete adoption
4.8 Using public transport to save fuel 0.023 Mlmmal‘pc‘)smve
association
4.9 . . . Moderate positive
Using energy-saving appliances 0.218 association
4.10 : . . . Strong positive
Turning off lights/devices when not in use 0.737 -
association
411 Having separate bins for recyclable waste 0.697 Strong positive
association
4.12 | Avoiding unnecessary printouts of 0.717 Strong negative
documents ) association
4.13 Charging appliances/phones overnight 0.706 Strong positive
£INg app P & ] association
4.14 | Discussing climate change with friends 0.238 Moderate positive
and family ) association
415 Donating clothes in the past year 0.265 Weak ne ggtlve
association

The table provides Cramer’s V values for various climate-sensitive practices, along with their

interpretations. The table shows:
Strong Associations (Cramer’s V > (0.5)

Practices with strong positive associations indicate a high likelihood of being influenced by

climate change awareness. These include:

¢ Spending more on environment-friendly products (Cramer’s V = 0.701): Individuals

sensitive to climate change are significantly more likely to invest in eco-friendly products.
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Planting a sapling in the last 6 months (Cramer’s V = 0.683): This practice shows a
strong link to climate change sensitivity, suggesting it is a common response to
environmental awareness.

Turning off lights/devices when not in use (Cramer’s V = 0.737): This energy-saving
behaviour is strongly associated with climate change awareness, making it a widely adopted
practice.

Having separate bins for recyclable waste (Cramer’s V = 0.697): The strong positive
association indicates that waste segregation is closely tied to climate change sensitivity.
Charging appliances/phones overnight (Cramer’s V = 0.706): This practice also shows
a strong association, suggesting it is influenced by climate change awareness.

Avoiding unnecessary printouts (Cramer’s V = 0.717): Interestingly, this practice shows
a strong negative association, implying that individuals sensitive to climate change are less

likely to avoid printouts, possibly due to other factors like convenience or necessity.

These practices are highly effective in reflecting climate change sensitivity and are likely to be

prioritized by environmentally conscious individuals.

Moderate Associations (0.3 < Cramer’s V <(.5)

Practices with moderate associations show some link to climate change sensitivity but are not

as strongly adopted as those with higher Cramer’s V values. These include:

Using a solar water heater/cooker (Cramer’s V = 0.151): While the association is
positive, it is only moderate, indicating partial adoption among climate-sensitive
individuals.

Using energy-saving appliances (Cramer’s V = 0.218): This practice shows a moderate
link to climate change awareness, suggesting it is adopted by some but not all
environmentally conscious individuals.

Discussing climate change with friends and family (Cramer’s V = 0.238): The moderate
association indicates that climate change discussions are somewhat linked to awareness but
may not be a universal behaviour.

Reducing or quitting non-vegetarian diet (Cramer’s V = 0.331): This practice shows a

moderate association, suggesting partial adoption in response to climate change concerns.

These practices reflect a middle ground, where climate change awareness influences behaviour

to some extent, but other factors may also play a role.
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Weak Associations (Cramer’s V < (.3)

Practices with weak associations were not strongly influenced by climate change awareness.

These include:

e Consciously reducing the use of plastics (Cramer’s V = 0.285): The weak negative
association suggests that this practice is not strongly linked to climate change sensitivity.

¢ Recycling and reusing (Cramer’s V = 0.147): This practice shows a weak negative
association, indicating it is not widely adopted in response to climate change.

e Using public transport to save fuel (Cramer’s V = 0.023): The minimal positive
association suggests that this practice is not strongly influenced by climate change
awareness.

e Donating clothes in the past year (Cramer’s V = 0.265): The weak negative association
indicates that this practice is not strongly linked to climate change sensitivity.

e Carpooling (Cramer’s V = 0): No association indicates that this practice is unrelated to

climate change awareness.

These practices are either not widely adopted in response to climate change or are influenced

by other factors beyond environmental awareness among the study participants.
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Table 22: Feedback on how effective the intervention was during post-test in the study

population (N=320) compared to pre-test

Effectiveness of intervention

Frequency Percentages
practices (post-test)
Neutral 92 28.75%
Effective 129 40.31%
Very effective 99 30.94%

e 40.31% of the study participants rated the intervention as ‘Effective’, while 30.94%

rated it as ‘Very Effective’, suggesting a generally positive reception to the

intervention.

Fig.9: Bar graph showing perceived effectiveness of overall interventional programme
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QUALITATIVE ANALYSIS

Theme 1 - Sustainability and Environmental Conservation

One of the predominant themes that emerged from the students’ responses was the emphasis
on sustainability and environmental conservation. Many participants expressed the importance

of adopting eco-friendly habits in daily life.

P184-T2 shared, "Encourage more walking or cycling, instead of taking a mode of
transportation. Planting a sapling, at least on your birthdays every year or um, as a mark of
remembrance." This highlights the growing awareness among students about adopting
sustainable practices and integrating them into personal and community routines. Such small-

scale individual efforts contribute significantly to the larger goal of mitigating climate change.

Other responses further emphasized sustainability initiatives, such as reducing fossil fuel usage
and promoting renewable energy. P092-T1 noted, "Switching to solar energy for our home's
electricity needs has significantly reduced our carbon footprint and saved on energy bills. The
initial investment was quite high but we got a lot of subsidies from the government." This
illustrates the dual benefits of sustainable solutions—environmental impact and financial

savings—which could further encourage adoption among communities.

P307-T2 stated, "I've started using a bamboo toothbrush to reduce plastic waste. It’s a small
change, but it feels good to contribute. I have also switched to using LED bulbs in my room.
They consume less energy and last longer." This response demonstrates individual willingness

to adopt environmentally friendly practices.
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Theme 2 - Policy Action and Government Responsibility

Students also highlighted the role of government in addressing climate change, advocating for

stricter policies and better implementation of existing schemes.

P025-T1 observed, "There are already many schemes and actions taken by the government.
There's just a need to make it more disciplinary mandatory and certain actions should be taken
up by both the government and citizens." This suggests that while policies exist, there is a gap

in enforcement and citizen participation.

Additionally, there were calls for better incentives and penalties to drive eco-friendly
behaviour. P216-T2 stated, "Subsidies and incentives for eco-friendly products can motivate
more people to adopt sustainable living practices." This aligns with global best practices where

financial motivators often lead to increased participation in environmental initiatives.

P143-T1 suggested, "The government should make it mandatory for colleges to have solar

panels on rooftops. It would reduce energy costs and promote renewable energy."

Another policy recommendation, as mentioned by P078-T2, was, "The government should
provide free or subsidized public transport for students to reduce the number of private vehicles
on the road." This response highlights a practical and thoughtful way of reducing carbon

emissions through vehicles.
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Theme 3 - Waste Management and Recycling

Waste management emerged as a key concern, with students discussing personal efforts and

community-driven initiatives to reduce waste.

P312-T1 reflected on the severity of improper waste disposal, stating, "I saw social media posts
showing places in India where there is no waste disposal. This was done through Google Maps
with geo-tagged photos. If this is being taken up, just imagine how bad our waste-throwing and
recycling practices are." This highlights the growing role of digital tools in environmental

awareness and the pressing need for better waste disposal systems.

Other students gave descriptions of their own contributions, such as making doormats from
plastic bags and composting kitchen waste. P054-T2 emphasized, "Instead of throwing away
old clothes, I now donate them or repurpose them into household items like cleaning rags."
Such actions reflect a cultural shift towards sustainability and the increasing role of upcycling

in waste management.

On the same topic, P298-T1 noted, "I 've started upcycling old clothes into trendy outfits instead
of throwing them away. It’s fun and eco-friendly." This response shows how students can

transform seemingly mundane actions into enjoyable and sustainable lifestyle choices.
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Theme 4 - Education and Awareness

Several responses emphasized the need for education as a key tool in fostering environmental

responsibility.

P162-T2 stated, "Schools and colleges should take serious measures and activities based on
the environment and protection of them." This suggests that early intervention through

education can instil lifelong sustainable habits.

Social media was also mentioned as a powerful tool in spreading awareness. PO87-T1
remarked, "Social media campaigns can play a crucial role in spreading awareness about
sustainable habits and eco-friendly alternatives. I had registered for a march to highlight
environmental sustainability and that session taught me a lot." This highlights the potential of

digital platforms in mobilizing youth action towards climate change.

There were times when students took up initiatives independently. P221-T2 shared, "I’ve
started a social media page to share tips on sustainable living. It’s a great way to spread
awareness among my peers." This showcases how youth, empowered with knowledge, can

become role models for change.
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Theme 5 - Personal Responsibility and Community Efforts

Finally, students recognized the impact of individual actions and community efforts in fostering

environmental consciousness.

P074-T1 expressed, "The main thing I did was I did not burst any crackers during festivals. Me
and my family also took up this initiative on ourselves." This reflects a growing shift in

traditional cultural practices towards more sustainable alternatives.

P209-T2 shared, "I have encouraged my neighbours to plant more trees in our locality, and
together we have created a small community garden." This illustrates how small personal
efforts, when collectively undertaken, can contribute significantly to environmental

conservation.

There were also instances where individuals encouraged their peers to adopt lifestyle changes.
P141-T1 noted, "I've convinced my roommates to switch to eco-friendly cleaning products. It's

better for the environment and our health."

Page 66



Results

Exploratory Analysis -
The word cloud reflects the responses to two questions:

3. “Can you think of any other eco-friendly activities you have engaged yourself with

in the preceding year?”

4. “Do you have any suggestions on any innovative practices or attitudes that can be

adopted for the betterment of the environment?”

By analysing the word cloud, we can extract insights about people's engagement in

sustainability efforts and their ideas for improving environmental practices.

Diagram No.1: Word cloud of responses from exploratory analysis.
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Detailed Interpretation of the Word Cloud

1. Major Themes and Focus Areas

The most prominent words in the cloud indicate the main areas of concern and action among

respondents.

"Waste," "Recycling," "Plastic," and "Reduce"
These words suggest that many responses focused on waste management, particularly
reducing and recycling waste materials. Plastic waste appears to be a significant
concern, which aligns with global discussions on plastic pollution and its environmental

impact.

"Government," "Policies," "Incentives," and "Subsidies"
Many respondents seem to believe that government intervention is crucial for
environmental improvement. This could involve policies promoting sustainability,
incentives for eco-friendly behaviours, or subsidies for green initiatives such as

renewable energy and composting programs.

"Sustainability," '"Environmental," '"Eco-friendly," and "Community"
These words emphasize the broader concern for long-term sustainability and
environmental responsibility. The presence of "Community" suggests that collective

action and local initiatives are seen as effective ways to drive change.

"Energy," "Carbon," "Biogas," and "Biofuel"
These words indicate discussions about renewable energy sources and reducing carbon
emissions. "Biogas" and "Biofuel" suggest that some respondents may have engaged in

or recommended alternative energy sources to reduce reliance on fossil fuels.

"Planting," "Greenery," and "Cloth"
"Planting" and "Greenery" suggest that many individuals engage in tree planting or
gardening as part of their eco-friendly activities. "Cloth" may indicate a focus on
sustainable fashion, reducing textile waste, or promoting reusable cloth bags instead of

plastic ones.
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2. Behavioural and Social Aspects

"Encourage," ""Awareness," and "Education"
These words highlight the importance of spreading knowledge and promoting
environmentally friendly attitudes. Many respondents likely suggested education-based

initiatives to encourage sustainable behaviours.

"Transportation," "Cycling," and "Driving"
Transportation choices play a role in sustainability. The mention of "Cycling" suggests
that some respondents use bicycles instead of cars to reduce their carbon footprint.
"Driving" may relate to suggestions for reducing car usage, carpooling, or switching to

electric vehicles.

"Initiatives," " Activities," and "Practices"
These words suggest that many respondents proposed specific actions or programs to

support environmental sustainability.

"Compostable," " Alternatives," and "Products"
These words indicate a focus on biodegradable products and sustainable alternatives.

Many respondents likely mentioned composting as an eco-friendly practice.
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DISCUSSION

Table 1: Descriptive analysis of age in the study population

Our study population had a young demographic, with a mean age of 20.54 + 1.75 years and a
fairly uniform age distribution among 18 to 23-year-olds. A European Investment Bank survey
done in 2023 among 30,000 participants in the European Union found that respondents over
30 scored higher in understanding climate change causes and consequences compared to those
under 30.>* Additionally, 74% of over-30s recognized the importance of recycling, versus 66%
of younger respondents, and 48% acknowledged the role of better-insulated buildings in
combating climate change, compared to 30% of younger individuals.>* Similarly, a separate
study done in 2022, assessing global warming knowledge in Egypt among 527 participants,
found that individuals over 30 demonstrated statistically higher knowledge levels, with factors
like marital status, urban residency, higher education, and employment positively correlating
with climate change awareness.>> Comparing to our younger study population, it is likely that
participants may have had less exposure to climate change education and fewer real-world

experiences that shape environmental awareness.

Table 2: Distribution of study participants according to gender

Our study, which involved 320 participants in India (55.31% female, 44.69% male), revealed
that, despite there being no statistically significant difference (p > 0.05), 52% of females had
high baseline knowledge compared to 46.9% of males. Though statistical significance was not
observed, a study conducted in the United States of America in 2018 among 280 participants
revealed that female and physician assistant students were more dedicated to tackling pollution
and climate change than male and medical students.*> These discrepancies might result from
cultural factors, healthcare sustainability awareness, and variances in climate education. The
U.S. study indicated a difference in involvement levels,* despite the fact that our study did not
find any gender-based differential in climate knowledge. This underscores the necessity for
focused instruction on environmental sustainability in healthcare curriculum across various

locations.
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Table 3: Distribution of study participants according to enrolled course

Our study's participants were found to have a Bachelor of Technology as their primary
qualification (34.3%), followed by a Bachelor’s in Computer Applications (28.1%), Commerce
(25.4%), and Legislative Law (12.2%). This data is consistent with evidence showing that
undergraduate students focus on a range of climate change knowledge, and that this focus often
stems from the structure of the program of study and major field of attention. There is evidence
that non-engineering students can be successfully taught climate understanding through
structured education interventions like course design that features game based and other
engaging virtual reality techniques.’® On the other hand, while engineering and technology
students are mostly receivers of training, the level to which climate change is taught may be
poor unless it is made clearly explicit in the curriculum. With this information, institutions such
as the University of California, San Diego, USA, have started offering compulsory courses on
climate change for all courses so that all students are taught the basics of climate science, the
impact of people, and ways to mitigate climate change.>” Other colleges, such as San Francisco
State University, USA, have also moved to a position from where all students are permitted
and even required to take a course on miracles known as climate justice for all students
regardless of discipline.®® From the distribution of participants in our study, it seems certain
that climate knowledge levels may differ based on course background, with students in law and
commerce potentially having less exposure to climate science. This underscores the need for
universities to incorporate climate education into all undergraduate programs, ensuring that
students across diverse fields develop an informed perspective on climate change and its
societal implications. This aspect is already being implemented as the University Grants
Commission (UGC) of India has made it mandatory for all undergraduate courses to have a

course on Environmental studies in the course curriculum.>®
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Table 4: Residence Distribution of study participants

Most of the participants that took part in this study were from urban areas (76.25%), while
23.75% resided in rural areas. This urban predominance may have influenced the findings,
particularly in terms of climate awareness and engagement in sustainable practices. The study
by UNICEF done in Sweden in 2022 among 1348 participants found that urban populations
generally have better exposure to environmental education and sustainable initiatives compared
to rural populations.®* Similarly, the systematic review on climate education effects highlighted
that urban students had a 30% improvement in knowledge scores compared to their rural
counterparts, likely due to increased access to experiential learning and interactive educational
materials.?” The observed results, though not statistically significant, align with these findings,
as urban students may have greater exposure to media campaigns, workshops, and discussions

on climate change.

Table 5: Income and Per Capita Income (PCI)

Our study participants displayed a wide range of income levels, with a mean monthly income
of 13,678.13 INR and a PCI mean of 2,860.89 INR. Financial status can play a critical role in
sustainable behaviours, as evidenced by the study done in Canada in 2022 among 200 students
that found students from higher-income backgrounds were more likely to adopt sustainable
behaviours post-intervention.?® However, the UNDP study in Grenada of 2016 among 519
participants indicated that even those from lower-income backgrounds strongly supported the
integration of climate change education into curricula.** This suggests that while financial
constraints can impact access to resources like renewable energy solutions, consciousness and

readiness to participate in sustainable behaviours can exist across all income levels.
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Table 6: Descriptive analysis of family size in the study population

There is barely any research on the connection between household size and climate change
awareness. Existing research, however, indicates that household size may have an impact on
attitudes and ability to adapt to climate change. Larger households, for example, can be more
vulnerable to the effects of climate change because of resource limitations, which could have
an impact on their environmental awareness and responsiveness. On the other hand, smaller
households may have higher carbon emissions per capita, which may affect how well they
comprehend and apply mitigation techniques for climate change. To directly evaluate the
impact of household size on climate change understanding and responses, more study is

required.

Table 7: Descriptive analysis of SES in the study population

In our study, participation from lower and middle SES categories was markedly less compared
to the upper strata, with most respondents belonging to SES | (31.25%), SES 11 (24.38%), SES
IV (23.44%), SES 111 (19.69%), and just 1.25 percent of them in SES V as evident from the
figure. This pattern is consistent with other studies that note that those with higher
socioeconomic statuses (SES) tend to have better information access and resources, which
enables them to participate in climate conversations and policies.®’ It has been observed that
higher-SES individuals are having greater awareness of climate change due to the fact that they
have better access to education and reliable information.®! On the other hand, lower SES groups
are often more vulnerable to the impacts of climate change, yet they tend to have fewer
resources and less education to actually combat climate change.®? In addition, this gap is
exacerbated by other socioeconomic dimensions such as access and availability of information
and communication technology covering a person’s adaptive capacity to climate changes.®'
Out of all the categories, the lowest SES did not seem to participate at all which adds to the
notion that climate change knowledge was relatively higher, within our sample, than would be

encountered in a more socio-economically dispersed sample.

Page 73



Discussion

Table 8: Descriptive analysis of category in the study population

Our analysis showed that the majority of respondents fell within the General category 85.63%,
SC/ST participants totalled 13.75% and the OBC category had the least representation of
0.63%. This distribution is valid within the scope of adaptive knowledge and strategies of
climate change since literature proves that certain marginalized groups especially SCs and STs
are economically disadvantaged and, therefore, more vulnerable to the impacts of climate
changes.®* Research in India suggests that the Scheduled Castes (SC) and Scheduled Tribes
(ST) groups as defined in the constitution, living in drought prone areas have the poorest
coping mechanisms which, as suggested, indicate a lack of accessibility to climate information
for the General category.®> Moreover, people belonging to socially disadvantaged castes are
increasingly more likely to be climate change migrants which show some differential
knowledge and responsiveness to climate change impacts mediated by social class.** Based on
what was already reported, participants of the study are believed to have possessed a higher
overall knowledge on the course of climate change with the General category participants
owing to better educational and resource access. However, the smaller representation of SC/ST
and OBC participants suggests that their perspectives and challenges related to climate change
may not be fully captured. This underscores the importance of inclusive climate education and
resource distribution strategies that address socio-cultural disparities to ensure equitable

climate awareness and resilience-building across all social categories in India.

Table 9: Knowledge about Climate Change (Pre-test and Post-Test) among study

participants.

A significant increase in climate change awareness was observed post-intervention, with
knowledge about climate change rising from 90.94% to 98.75%. Similarly, comprehension of
the greenhouse effect and the role of fossil fuels improved markedly. These findings align with
the Canadian sustainability intervention study done in 2022 among 200 participants, which
reported a 25% increase in knowledge scores post-intervention.?8 Furthermore, the Ghana study
0f 2023 done amongst 50,004 participants found that students who attended climate workshops
had 1.5 times better awareness than those who did not.?” The consistency between these studies
and our findings reinforces the effectiveness of structured educational interventions in

improving climate literacy.
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Table 10: Comparison of gender of study participants with baseline knowledge scores

about climate change

The results indicate that female participants demonstrated slightly higher baseline knowledge
about climate change compared to male participants. However, the lack of statistical
significance (p > 0.05) suggests that gender does not play a decisive role in determining
knowledge levels. This finding aligns with the study conducted in Ghana®’, which reported that
females exhibited more knowledge gaps despite showing higher engagement. Similarly, the
systematic review?’ done in 2023 found that girls demonstrated a 15% higher behavioural
change rate than boys, suggesting that while gender differences may not be evident in

knowledge levels, they might influence subsequent engagement and behaviour.

Table 11: Comparison of residence of study participants with baseline knowledge scores

about climate change.

Although participants from urban areas had slightly higher knowledge scores than those from
rural areas, there was no statistically significant difference (p = 0.643). This finding contradicts
the study conducted in 2016 among 519 participants in Grenada,** where individuals with
higher education, typically associated with urban settings, showed better climate change
awareness. However, it aligns with findings from the study in 2021 at Karimnagar among 903
participants, which showed that mere knowledge of climate change does not necessarily

translate into proactive behaviour.*®
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Table 12: Comparison of educational course of study participants with baseline

knowledge scores about climate change.

The study revealed that B. Com students had the highest proportion of good knowledge scores
(53.1%), while LLB students had the lowest (41%). The lack of statistical significance (p =
0.599) suggests that course specialization does not significantly affect knowledge levels. This
finding resonates with the study from Mangalore, India done in 2016 among 375 students,
which reported differences in practices rather than knowledge between science and non-science
students, indicating that specific curricula might not inherently impact climate change

awareness. >°

Table 13: Comparison of Socioeconomic Status (SES) of study participants with baseline

knowledge scores about climate change.

Participants from higher socioeconomic backgrounds (Class I) showed the highest percentage
of good knowledge scores (53%), but SES was not a significant factor (p = 0.915). This is
consistent with findings from the UNDP Grenada study of 2016°*, which highlighted that
education level rather than socioeconomic background influenced climate change awareness.
The Minnesota, USA study, done in 2023 also demonstrated that targeted educational

interventions, rather than SES, significantly improved knowledge.*
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Table 14: Descriptive analysis of knowledge score about climate change pre-test and post-

test in study population.

It was observed notable changes in understanding of climate change, as evidenced by the
average pre-test score of 13.45 with a standard deviation of =1.08 and a post-test average score
of 17.04 with a standard deviation of £1.44. Furthermore, the median scores increased from 13
to 17, and the range changed from 10-16 to 15-19. This data strongly suggests that the
intervention had a profound impact on participants’ understanding of the issue. A comparison
can be made with other studies that focused on different demographics and had similar findings.
Nurses who took the “Climate Change and Health” course in Turkey in 2024 had impressive
achievements, signifying how a change in teaching methods can enhance climate change
understanding and make literacy difference.® Also, in a pre-test-post-test assessment of a
massive open online course on climate science, student knowledge, attitudes, and competencies
related to climate were found to be at an improved level. Our study's large effect size suggests
that the intervention was highly effective in enhancing knowledge, comparable to the

substantial improvements seen in these prior studies.

Table 15: Positive Attitudes towards Climate Change

Post-intervention, an increase was noted in participants' support for climate change education
as part of the curriculum (from 57.81% to 100%) and waste recycling as a mitigation strategy
(from 30.94% to 100%). This trend is consistent with the systematic review on climate
education, which reported a 20% increase in pro-environmental behaviours following
educational interventions.” However, a decline in agreement with the statement that “human
actions are a cause for climate change” (from 87.81% in the pre-test to 71.88% in post-test)
was observed. This shift contrasts with findings from the Mangalore study of 2016, where
science students demonstrated greater acceptance of human-caused climate change compared
to non-science students.’® The drop in agreement in our study may indicate residual
misconceptions or a nuanced understanding developed post-intervention that led some

participants to question simplistic attributions.
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Table 16: Negative Attitudes towards Climate Change

Post-test responses showed a decline in climate change scepticism, with the percentage of
participants agreeing that “climate change is not a real problem” decreasing from 61.56% in
the pre-test to 10% post-test. This result mirrors findings from the Minnesota, USA study of
2023 among 218 participants, where an animated educational video significantly improved
knowledge and confidence in discussing climate issues.>® The decrease in agreement with the
statement “nature is strong enough to cope with industrial impact” (from 91.25% in pre-test to
40.31% in post-test) further supports the positive impact of targeted climate education, aligning

with research that highlights the role of interactive learning in dispelling misconceptions.>!

Table 17: Effect size of changes in positive attitudes towards climate change

In line with earlier studies showing the value of structured educational interventions in
improving attitudes toward climate change, our study revealed that several assertions had
higher agreement, indicating increased awareness and a change in understanding. Similar
findings were found in the research done in Turkey in 2024 assessing a "Climate Change and
Health" course among nursing students, which found that after the intervention, knowledge and
favourable attitudes regarding global warming had significantly improved. Similar
improvements in participants' climate-related attitudes were found in an evaluation of a
Massive Open Online Course (MOOC) on climate change science, done in Spain in 2019
among 530 participants, with effect sizes ranging from 0.5 to 0.7, indicating moderate to strong
impacts.®® Furthermore, an average impact size of 0.3 was identified in a meta-analysis of
climate change mitigation interventions done in 2016, which corresponds to a 12% increase in
pro-environmental behaviours following the educational programs.®” Our study's higher
agreement with some assertions in comparison to previous results points to a similar pattern of
attitude changes, highlighting the importance of education in raising climate awareness. Similar
to the previously mentioned studies, the present study showed a significant improvement,
suggesting that the intervention was helpful in getting participants to think critically about

climate-related concerns.
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Table 18: Effect size of changes in negative attitudes towards climate change

Our study demonstrated a strong effect size in reducing negative attitudes toward climate
change, indicating a successful intervention. The significant shifts in statements like "climate
change is not a real problem" and the increased disagreement with "Maintaining economic
growth is more important than protecting the environment" suggest a heightened awareness of
climate issues. These findings align with prior research that examined the impact of educational
interventions on climate-related attitudes. A meta-analysis of climate change mitigation
interventions done in 2016 found an average effect size of 0.3, reflecting a 12% increase in
pro-environmental behaviours post-intervention.®’ This suggests that while educational efforts
can reduce negative attitudes, the effect size remains modest in many cases. Furthermore,
studies have shown that misinformation about climate change often has a stronger impact on
reinforcing negative attitudes than education has in correcting them, indicating that negative
beliefs may be more difficult to counteract than positive ones.®® The strong effect size observed
in our study suggests that the intervention was particularly effective at challenging
misconceptions and promoting climate awareness, potentially due to the structured nature of
the educational approach. These results emphasize the importance of targeted strategies in
combating climate scepticism and fostering a more informed and environmentally conscious

mindset.
Table 19: Practices towards Climate Change

Significant improvements were observed in environmentally friendly behaviours post-test,
particularly in reducing non-vegetarian diets, using recyclable materials, and turning off
electrical appliances. The observed changes align with findings from the Canadian intervention
study done among 200 participants in 2022, which highlighted a 25% increase in sustainable
behaviours following an educational program.”® A systematic review done in 2023 also
emphasized that experiential learning, such as workshops and interactive activities, led to a
20% increase in pro-environmental behaviours. 2 However, the decline in certain behaviours,
such as reducing plastic use and donating clothes, indicates the need for continuous

reinforcement of climate-friendly habits.
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Table 20: Descriptive analysis of reasons for sustainable practices in the study population

Our research showed that participants' justifications for adopting climate-sensitive behaviours
have changed, with pre-test answers mostly falling into three groups: habit, health and
environmental protection. Post-test answers, on the other hand, were more varied and took into
account extra elements including practicality, cost savings and moral responsibility. This
extension of logic is consistent with earlier research examining the incentives behind adopting
climate-friendly practices. According to research, sustainable practices are primarily motivated
by ethical and environmental considerations, which frequently take precedence over monetary
rewards.%® Furthermore, research shows that behaviour is strongly influenced by one's personal
identity and values, particularly when sustainability initiatives are presented as relevant to
people's everyday life.”” Social norms also have a significant influence because people are more
likely to adopt eco-friendly practices when they observe others around them doing so.”!
Additionally, according to the ‘Theory of Planned Behaviour’, people's intentions to form
sustainable habits are influenced by their attitudes, subjective standards and perceived

behavioural control.”?

Our post-test responses revealed a widening of incentives, which implies
that greater awareness resulted in a more thorough comprehension of the various advantages
of climate-sensitive behaviour. This bolsters the notion that educational initiatives can
successfully broaden people's horizons, promoting not only environmental stewardship, but

also realistic and ethical incentives for sustainable living.
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Table 21: Effect size of changes in climate sensitive practices towards climate change

Several climate-sensitive behaviours, such as investing more in eco-friendly products
(Cramer's V = 0.701), planting saplings (Cramer's V = 0.683), and shutting off lights and
electronics when not in use (Cramer's V =0.737), showed substantial correlations with climate
change awareness among participants according to our research. According to a metanalysis
done in 2023, pro-environmental behaviours increased by 12%, with an uncorrected impact
size of d = 0.31.7% Nonetheless, our study found only moderate associations for some practices,
such as using energy-efficient appliances (Cramer's V = 0.218) and cutting back on meat
consumption (Cramer's V = 0.331). These findings are consistent with the idea that social and
financial incentives frequently influence these behaviours more than just climate awareness.’*
Reducing plastic consumption (Cramer's V = 0.285) and taking public transportation (Cramer's
V =0.023) were found to have weak connections, suggesting that although these activities may
promote sustainability, they are not often motivated by awareness of climate change. These
findings are consistent with more general behavioural research that indicates that social
conventions, cost considerations and convenience frequently influence daily routines more
than direct climate concerns.”* Furthermore, the total absence of a correlation between
carpooling and climate awareness (Cramer's V = 0) raises the possibility that systemic and
infrastructure problems may be more important in influencing these kinds of behaviours. These
results support the idea that, although awareness efforts have the potential to significantly
increase climate-sensitive behaviour, their effects differ based on the practice and underlying

drivers.
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Table 22: Effectiveness of Intervention

In our study a majority of participants rated the intervention as either effective (40.31%) or
very effective (30.94%), indicating strong engagement. This aligns with findings from the
video-based education study done in Minnesota, USA in 2023 among 218 participants, where
a short-animated intervention led to substantial improvements in knowledge retention and
behavioural intentions.>® The mixed-methods study on youth climate engagement in
Bangladesh, Guatemala and Nigeria also found that participatory approaches improved
engagement and retention.** These findings underscore the role of engaging, visually appealing

educational content in climate change education.

Overall, the intervention led to significant improvements in most climate-friendly behaviours
of study participants, particularly those that required conscious daily efforts. The results
reinforce the effectiveness of structured educational programs in fostering sustainable lifestyle

changes for climate change.
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Discussion of qualitative results -
Key Insights and Takeaways

1. Waste management was a primary concern. Many respondents focused on reducing

waste, recycling, and finding alternatives to plastic.

2. Government policies and incentives are seen as crucial. People recognized the role

of governance in promoting sustainability through laws, subsidies and regulations.

3. Renewable energy and carbon footprint reduction are key themes. There was
awareness of the impact of carbon emissions and interest in alternative energy sources

like biogas and biofuel.

4. Community involvement and education matter. Encouraging awareness and
sustainable practices at a social level was considered important for long-term

environmental improvement.

5. Sustainable transportation is an emerging focus. Cycling, reducing driving, and eco-

friendly travel habits were mentioned as ways to reduce carbon emissions.

Innovative alternatives are gaining attention. From compostable products to sustainable
fabrics, respondents were thinking of ways to shift their consumption habits toward

environmentally friendly options.

The qualitative study highlights key themes such as sustainability and environmental
conservation, policy action, waste management, education, and personal responsibility, all of
which align with previous research on students’ perceptions of climate change. The qualitative
study among 32 Fijian university students done in 2021 found that many participants had a
strong awareness of climate issues and saw personal responsibility as essential for sustainable
living, similar to how students in our study advocated for lifestyle changes like planting trees,
reducing plastic use, and adopting eco-friendly habits.”> Additionally, the emphasis on policy
action and government responsibility in our study mirrors findings from research on medical
students’ understanding of climate change and health impacts, where students identified gaps
in climate-related policies and called for systemic changes in educational curricula and

institutional sustainability efforts.”® Waste management, another major theme, was reflected in
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students' responses about recycling, upcycling and community-driven initiatives. This aligns
with the binational youth climate concern study, which found that cultural contexts influence
sustainable behaviours, with some students emphasizing policy-driven solutions while others
focused on grassroots efforts like waste reduction and community initiatives.”” Furthermore,
the role of education and social media in spreading awareness was a key finding in both our
study and prior research, highlighting how students use digital platforms to advocate for
climate-friendly behaviours. The emergence of community-based actions in our study, such as
collective tree planting and peer influence, further supports findings that youth engagement in
climate action is heavily influenced by social and cultural factors. Collectively, these insights
reinforce the need for integrating climate education into academic curricula, while supporting
both institutional policies and grassroots student-led initiatives to foster meaningful climate

action.
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CONCLUSION

This study aimed to assess the effect of a video-based educational intervention on the
knowledge, attitudes and practices of 320 undergraduate college students in Belagavi city
towards climate change. The findings demonstrate a significant positive impact of the
intervention, highlighting the efficacy of structured educational programmes in fostering

climate awareness and behavioural changes among young adults.

The knowledge scores pre- and post-assessment have shown a remarkable increase of
the mean knowledge score from 13.45 to 17.04. The calculated effect size of 2.82, using
Cohen's d, indicates a very large effect, which gives substantial weight to the intervention
regarding its role in enhancing climate change knowledge. The specific areas of improvement
include a clearer understanding of the causes of climate change, understanding the role of
greenhouse gases and differentiating climate from weather. The awareness of climate change
issues at the global level, including the perception of India's contribution to climate change,

also showed an improvement.

Regarding attitudes, the intervention had considerable shifts in both positive and
negative perceptions related to climate change. The number of participants agreeing with
climate change education in academic curricula increased to 100%, which is indicative of a
raised sense of global importance. The belief that individuals and governments have
responsibilities in advocating climate-change issues also completely turned to that of
agreement during the post-intervention survey. Furthermore, declines in misconceptions - for
instance, the belief that radiations widen the hole in the ozone layer-successfully lent credence

to the intervention in the clarification of scientific concepts. The negative attitudes had also
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been significantly transformed: for instance, participants who held the notion that climate
change is a non-problem dropped swiftly from 61.56% to 10%, thus showing a remarkable

reduction in climate change-related scepticism.

Sustainability-aware actions were also marked by the study as significantly different.
Participants also reported an increased willingness to show sustainable actions, such as
spending on eco-friendly products (9.38% to 79.38%), planting saplings (10% to 78.13%), and
waste segregation (10% to 79.69%). Such behavioural changes were justified by strong positive
effect sizes, which went in favour of the converting-to-action-expectations brought about by
the greater knowledge. A few instances of previous engagement in sustainable actions, such as
the use of plastic, showed a slight drop possibly because critical awareness had increased

regarding effective plastic reduction strategies.

Qualitative thematic analysis further reinforced the quantitative findings. One of the
key themes that emerged from the analysis that corroborated the regression findings focused
around sustainability, responsibility of governments, waste management, education and
personal responsibility. Taking a proactive approach to climate change mitigation, several
students lit the spark of peer awareness-campaigns that reached out to others and called for a
reform of policy. The increase in discussions on climate-related issues, among participants
post-intervention, underscores the societal ramifications of climate education; thus, such
education must extend beyond the provisioning of knowledge and practices at the individual

level and penetrate deep to the level of the community.

The perceived effectiveness of the interventions was rated positively by the majority of
the participants, such that 40.31% of those considered it 'Effective' and 30.94% of them rated
it "Very Effective.' Thus, these responses underscore the importance of targeted educational

approaches in shaping climate-conscious mindsets and behaviours among young adults.
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Our study hence concludes that structured educational interventions promote awareness
of climate change, favourable attitudes, and pro-environmental behaviours among
undergraduate students. The study objective of trying to assess the effectiveness of such an
intervention was fulfilled not just in terms of statistical analysis but also with the help of
insights from a qualitative analysis. The study stresses the importance of education as an
essential instrument in developing climate resilience and building knowledge and motivation

in young people, so they can contribute positively to sustainable environmental solutions.
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RECOMMENDATIONS

1. At Individual/Family Level

Encouraging households to adopt eco-friendly behaviours such as waste segregation, energy
conservation, and reduced plastic use can contribute significantly to local environmental well-
being. Encouraging youth participation through family-led activities like tree planting, home
composting, and sustainable consumption choices enhances long-term climate responsibility.
Pollution-reducing initiatives, such as forming cycling or running clubs, can also be adopted at
the family level to promote healthier and more sustainable lifestyles.

2. At Institutional and Educators Level

Institutions should establish sustainability policies—Ilike promoting public transportation and
banning single-use plastics—to encourage eco-friendly behaviour. Educators can foster student
engagement through extracurricular groups focused on environmental conservation and
provide platforms for student-led initiatives. Collaboration with local NGOs and the inclusion
of behavioural change strategies within institutional policies can drive long-lasting climate
action. Regular assessments, such as green audits mandated by the National Assessment and
Accreditation Council (NAAC), are vital for monitoring and improving institutional
sustainability efforts. Furthermore, institutions should support the creation of sustainable
infrastructure and adopt comprehensive recycling programs. The integration of sustainability
practices within existing national frameworks, such as the National Institute Ranking
Framework (NIRF), to evaluate institutional progress is a good initiative and incentivizing
sustainable development based on performance could also be thought of.

3. At Researchers Level

Researchers can advance climate action by expanding intervention models to diverse
educational settings, ensuring adaptability and scalability across regions. Future research
should focus on long-term behavioural change and the effectiveness of sustainability
interventions post-graduation. Academic institutions should prioritize climate-oriented thesis

topics and include sustainability research in their core agendas. Researchers should also explore
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innovative pedagogical tools to embed sustainability concepts in educational frameworks while
advocating for policy changes that align with their findings to institutionalize sustainable

practices at a broader level.

4. At Local, Regional, and National Level

Local bodies should promote grassroots efforts like district-level competitions and community-
led environmental programs. At the regional level, initiatives such as Swachh Survekshan can
drive public engagement and policy compliance. Nationally, financial incentives—including
subsidies, scholarships, and project grants—can motivate student participation in sustainability
programs. Policy frameworks should integrate sustainability criteria within national assessment
systems like NIRF to ensure institutions prioritize and measure their climate efforts. Moreover,
there should be mandatory implementation of sustainability-focused programs, such as energy-

efficient infrastructure, across all educational levels.

5. At Global Level

Global organizations, including the UN, WHO, UNEP, and IPCC, must enhance the
dissemination of climate knowledge to ensure it reaches grassroots levels. These bodies can
strengthen their outreach by partnering with educational institutions to implement localized
awareness programs. Facilitating resource-sharing between international and local
organizations can increase access to climate education. Global entities should provide

frameworks for monitoring and evaluating local climate initiatives.
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STRENGTHS:

This study employed a pre-test-post-test design, conducted among the same set of participants
which allowed for an effective assessment of changes in knowledge, attitudes and practices

(KAP) following the intervention, while minimizing variability due to participant differences.

The selection of four colleges in Belagavi city through a random process enhanced the external

validity and generalizability of the findings.

A statistically justified sample size of 320 participants, determined using G-Power software,

ensured the study has adequate power (95%) to detect meaningful differences.

The intervention was standardized among the participants, comprising a structured PowerPoint
presentation, an educational video (GoClimate)*, interactive discussions and printed handouts,
ensuring consistency in exposure. Also, cross-contamination was minimized by conducting the
pre-test on a single day, which prevented information from spreading among groups before the

intervention.

A validated questionnaire covering socio-demographics and KAP ensured comprehensive data
collection. Additionally, a minimum one-month post-test interval helped to mitigate recall bias

while allowing participants time to adopt new behaviours.

Ethical considerations were upheld, with written informed consent obtained and no financial

burden placed on participants, as all costs were covered by the investigator.
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LIMITATIONS:

Despite its strengths, the study lacked a control group, making it difficult to determine whether
observed changes resulted solely from the intervention or any other external factors. The one-
month follow-up period did not allow for long-term evaluation of sustained behaviour change,

which is essential for assessing the consolidation of new habits.

The reliance on self-reported questionnaires introduced the risk of social desirability bias,
where participants may have overstated positive behaviours rather than report their actual

actions.

Additionally, a response bias may have arisen, as students with a prior interest in climate
change might have been more engaged, while those with little interest might have completed

the questionnaire without genuine reflection, affecting the reliability of data.

The study’s findings may have limited generalizability, as it is conducted in only four colleges
within Belagavi city, potentially restricting applicability to students from different educational,
socio-economic, or geographical backgrounds. Furthermore, while self-reported practices are
measured, the study did not objectively assess/observe real-world behaviour changes, such as
reductions in carbon footprint or increased eco-friendly actions, limiting the depth of practical

behavioural evaluation of the study participants.

In consideration of overcoming the limitations of this study, further research would benefit
from inclusion of a control group to facilitate cause-and-effect inferences between the
intervention and outcome measures, and extension of follow-up period to determine the long-
term sustainability of the behaviour changes. A combination of self-rated performance and
objective measures, like monitoring actual eco-friendly behaviours, will reduce social
desirability bias and yield more accurate responses. The diversity in geographical and socio-
economic contexts could improve the generalizability of the study, whereas ensuring diversity
among participants and adopting strategies such as anonymous responses may reduce response

bias.
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SUMMARY

This study aimed to assess the impact of an educational intervention on climate change
awareness, attitudes and practices among undergraduate students in Belagavi city. The study
was conducted as a facility-based interventional study with a pre-test-post-test design over a
12-month period (April 1, 2023, to March 31, 2024). The sample size was determined using G-
Power software, resulting in a final sample of 320 students selected proportionally from four
colleges in Belagavi city (two from the North zone and two from the South zone) in Karnataka,

India.

The study included first-year undergraduate students from the selected colleges, with exclusion
criteria set for students absent during the pre-test. Data collection was done using a predesigned
and structured questionnaire covering socio-demographic factors, knowledge, attitudes and
practices related to climate change. A pilot study was conducted before finalizing the
questionnaire. Ethical clearance was obtained from the institutional ethical committee of the

medical college and written informed consent was obtained from all study participants.

The intervention consisted of a 15-minute PowerPoint presentation on climate change,
followed by a 16-minute educational video from GoClimate, an interactive discussion, and
handouts summarizing key information. Post-intervention data was collected after one month

to measure knowledge retention and behaviour change among the same study participants.

The study population had a fairly uniform age distribution, with participants aged 18-23 years
and a mean age of 20.54 £+ 1.75 years. Females comprised 55.31% of the sample, while 44.69%
were male. Most participants were enrolled in Bachelor of Technology (34.3%) and Bachelor
of Computer Applications (28.1%) programs. The majority (76.25%) came from urban areas,
whereas 23.75% were from rural backgrounds. Regarding socioeconomic status (SES), 31.25%
of participants belonged to the highest SES category (Class I), while only 1.25% were in the
lowest category (Class V). Awareness of climate change increased from 90.94% (pre-test) to

98.75% (post-test).

Understanding the difference between climate and weather improved significantly, rising from
9.06% to 81.88%. The view of climate change as an international crisis increased slightly from
81.25% to 84.06%. Participants' knowledge of greenhouse gases also showed improvement,

increasing from 91.88% to 100% post-test. The mean knowledge score rose from 13.45 in the
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pre-test to 17.04 in the post-test, with a large effect size (Cohen’s d = 2.82), indicating a strong
impact of the intervention. There was no statistically significant association found between the
knowledge scores and gender, socioeconomic status, place of residence and educational course

undertaken.

Agreement that climate change education should be part of every curriculum increased from
57.81% to 100% post-intervention. The perception that India is a major contributor to global
climate change rose from 30.94% to 57.81%. Belief that individuals and the government share
equal responsibility for tackling climate change increased from 45.63% to 100%. Additionally,
agreement with the idea that all renewable energy technologies are expensive dropped from

71.25% to 16.56%, indicating improved perceptions of affordability.

Spending on eco-friendly products increased from 9.38% to 79.38%, while the number of
participants planting saplings rose from 10% to 78.13%. Waste segregation in separate bins
increased from 10% to 79.69%, and the use of energy-saving appliances grew from 61.56% to
81.56%. Willingness to choose an electric vehicle over petrol or diesel vehicles increased
significantly from 0% to 59.69%. Additionally, the frequency of climate change discussions
with friends and family rose from 81.88% to 96.88%. Effect size analysis using Cramer’s V
indicated strong associations for several sustainable practices, reflecting meaningful

behavioural changes post-intervention.
A thematic analysis identified five key themes:

1. Sustainability and Environmental Conservation - Participants emphasized adopting
eco-friendly habits such as cycling, using bamboo products, and switching to LED

bulbs.

2. Policy Action and Government Responsibility - Students advocated for stricter
climate policies, subsidies for sustainable products, and mandatory solar panels in

colleges.

3. Waste Management and Recycling - Many students highlighted the importance of

proper waste disposal and shared personal efforts like upcycling clothes.

4. Education and Awareness - Participants stressed the need for climate change

education at all levels and the role of social media in spreading awareness.
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5. Personal Responsibility and Community Efforts - Some students initiated local

green projects, such as planting trees and using eco-friendly household products.

The study underscores the effectiveness of targeted educational interventions in improving
climate change knowledge, attitudes, and behaviours. The findings emphasize the necessity of
continuous education, policy enhancements, and community involvement to sustain
positive environmental practices among youth. Moving forward, a multi-stakeholder
approach involving educational institutions, policymakers, and individuals will be crucial

in fostering long-term climate resilience and sustainability.

The study's methodological quality was evaluated using the ‘Mixed Methods Appraisal Tool’
(MMAT) to critically assess its strengths and limitations. The research question was clearly
articulated, focusing on the impact of an educational intervention on climate change awareness,
attitudes, and practices among undergraduate students in Belagavi city. The study employed an
appropriate pre-test-post-test design over a 12-month period, allowing for a comprehensive
assessment of both immediate and sustained changes. The sample size of 320 participants was
determined using G-Power software, ensuring statistical adequacy, and the proportional

sampling from four colleges improved the generalizability of the findings within the region.

Data collection was carried out utilizing a predesigned, structured questionnaire that had
undergone validity and reliability testing prior to adoption. Ethical considerations were
rigorously followed, including obtaining ethical clearance from the institutional ethical
committee and written informed consent from all participants. The intervention was
systematically designed, combining a PowerPoint presentation, an educational video,
interactive discussions and handouts, which enhanced the depth and consistency of the
educational delivery. Post-intervention data were collected after one month, allowing for the

evaluation of knowledge retention and behaviour change over time.

Quantitative analysis revealed significant improvements in climate change knowledge and
sustainable practices, with effect sizes (e.g., Cohen's d = 2.82 for knowledge score changes)
indicating a strong impact. However, the study acknowledged some limitations. There was no
statistically significant association between knowledge scores and variables such as gender,
socioeconomic status, place of residence, and educational course, which suggests that further

exploration of contextual factors may be needed. Additionally, while the pre-test-post-test
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design captures temporal changes, the absence of a control group limits the ability to attribute

changes solely to the intervention.

Thematic analysis of qualitative responses was conducted rigorously, identifying five key
themes related to sustainability, policy action, waste management, education, and personal
responsibility. Combining quantitative and qualitative results was achieved through
complementary analysis, strengthening the credibility of the results. Nevertheless, future
research could benefit from longitudinal designs to examine long-term behaviour retention and

the inclusion of diverse educational contexts to enhance external validity.

Overall, the study demonstrated methodological rigour across key MMAT domains, including
clear research questions, appropriate design, robust data collection methods and thorough
integration of mixed-methods findings. While the study effectively captured meaningful
behavioural changes, addressing the absence of a control group and expanding the contextual

scope would further strengthen the validity and generalizability of the findings.
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ANNEXURE — 1 INFORMED CONSENT FORM

“ASSESSMENT OF VIDEO BASED EDUCATIONAL PROGRAM ON KNOWLEDGE,
ATTITUDE AND PRACTICES TOWARDS CLIMATE CHANGE AMONG

UNDERGRADUATE COLLEGE STUDENTS OF BELAGAVI”

Introduction: Climate change is a worldwide phenomenon which affects us in many ways. As
a part of raising awareness to this global crisis, you are being invited to participate in this study
to find out how an educational video affects the knowledge attitude and practices of students
towards climate change.

Climatic change has a widespread impact on the ecosystem. Due to these changes, we
can see rise in global temperatures, extinction of a number of species of plants and animals and
an unnatural increase in natural disasters. So, this study is being done to spread the awareness
to this issue and help people make better decisions on an individual level to help slow down
this process that may threaten human life as we know it.

Participation in this study is completely voluntary.

Explanation of procedure: In this study, you will have to answer a few prepared questions
about your Socio-demographic details, basic knowledge about climate change and your
attitudes and practices towards it. After this you will be shown an educational video on climate
change and you will then be assessed on your knowledge again using the same questionnaire.

Withdrawal from participation in the study: Participation in this study in voluntary. You

will be free to decide whether to participate in this study or continue participation once enrolled.
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In case you decide to withdraw your participation, you are free to do so. However, please
convey the decision to the principal investigator.

Possible benefits from participating in the study: Your participation ensures more people
are aware of climate change and will work towards reducing its effects. As the future members
of society who are looked upon to incorporate their beliefs into practices, you will not only be
able to make a change yourself but also educate others into helping us achieve our goals. The
data gathered will help population at large.

Possible risks from participating in the study: There are no risks involved in participating
in this study.

Privacy and confidentiality: The information collected from you will be coded, to prevent
any person to identify you. Your identity will never be revealed. The data collected from you
will be kept confidential and only processed or aggregated data will be used for publication.
Financial incentives: You will not receive any payment for participating in this study.

Cost of investigations done during the course of study will be paid by the principal
investigator.

Authorization for publication of aggregated data: Results obtained after processing of the
aggregated data will be published for scientific purpose and or presented to scientific groups.
However, your personal identity will never be revealed.

Questions: In case of any questions with regard to this study, you are free to contact “” If you
have any question or complaints with regard to your right as study participant you may contact
Dr. Harsha Hegde, Chairperson, Institutional Ethical Committee for Human Subjects’
Research of JINMC, Belagavi 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waiving off any of your legal rights
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CONSENT STATEMENT

“I am making a voluntary decision to participate in the study “ASSESSMENT OF
VIDEO BASED EDUCATIONAL PROGRAM ON KNOWLEDGE, ATTITUDE AND
PRACTICES TOWARDS CLIMATE CHANGE AMONG UNDERGRADUATE
COLLEGE STUDENTS OF BELAGAVI”. My signature below indicates that I have
decided to participate and I have read the information provided above or the information
provided above has been read to me in the language that I understand best. 1 was given the

opportunity to ask questions and that they have been answered to my satisfaction.”

Name of the participant:

Signature or left thumb impression of the participant:

Name of the witness:

Signature of the witness:

Name of the investigator:

Signature of the investigator:

Date: Place:
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ANNEXURE -2

QUESTIONNAIRE
KAHER
J. N. MEDICAL COLLEGE, BELAGAVI N‘@“‘““'C“ %
DEPARTMENT OF COMMUNITY MEDICINE gj Kﬁij ‘); 22
;!%%;;;!E; ANNEXURE - II RESEARCH QUESTIONNAIRE z. '-"; f B

TITLE OF RESEARCH STUDY - “ASSESSMENT OF VIDEO BASED
EDUCATIONAL PROGRAM ON KNOWLEDGE, ATTITUDES AND PRACTICES
TOWARDS CLIMATE CHANGE AMONG UNDERGRADUATE COLLEGE
STUDENTS OF BELAGAVI”

(Note: The personal data provided by you will be kept confidential. Only aggregated results will be
presented/published without revealing your personal identity).

PRETEST POST TEST

DATE:

SLNO. MOBILE No.

1. SOCIODEMOGRAPHIC DETAILS:
1.1. Name: Mr. / Ms.

1.2. Age:  years (as on last birthday)

1.3. Sex: Male / Female

1.4. Area of residence: Urban / Rural

1.5. Degree/Course:

1.6. Total income of family per month: Rs.

1.7. Total number of family members: Adults:  Children:

1.8. Category: GENERAL / SC / ST / OBC / Others
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II. KNOWLEDGE ABOUT CLIMATE CHANGE
2.1 Have you heard about ‘climate change’?

O Yes ONo

2.2 Do you think ‘climate’ and ‘weather’ are the same?
O Yes ONo
2.3 Do you think ‘climate change’ is a global emergency?
O Yes ONo (O Don’t know/Not Sure
2.4 What do you think ‘climate change’ is?
(O Increase or decrease in temperature
(O Change in rainfall patterns
O Increase in the frequency of floods/cyclones or natural disasters
(O 1don’t know /I am not sure
2.5 What do you think is the cause/reason for ‘climate change’?
(O Deforestation
O Increase in carbon emissions
O Industrial effluents
(O Increase in population
(O Urbanization
(O Not sure
2.6 Do you understand the term “greenhouse gases™?
O Yes O No

2.7 What are “greenhouse gases”?
Oco2 (O CH4 ON20 (OH20 (O All of the above

2.8 Burning of fossil fuels results in
O Increased oxygen level
QO Increased ethane level
(O Increased greenhouse gases

(O Decreased greenhouse gases
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2.9 Which of the following do you agree with about the ‘greenhouse effect’?
QO Life on earth is possible due to greenhouse effect
(O Greenhouse effect is a natural process that maintains the earth’s natural temperature
(O More greenhouse gases results in more temperature of the earth’s atmosphere

(O Increased emission of greenhouse gases is a natural process

2.10 Which of these are a major contributor to ‘carbon emissions’? (Tick all that applies)
(O Transportation
O Cutting down forests
(O Manufacturing goods
(O Generating power
QO Producing food
QO Industry emissions

2.11 Which are your sources of information regarding ‘climate change’?

(O Family and friends YES /NO
OT1v YES /NO
(O Social Media YES /NO
(O Magazines YES /NO
(O Newspapers YES /NO

2.12 “ The temperature of the Earth did not increase since 1900.”
O Yes O No (O Don’t know
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II1. ATTITUDE TOWARDS CLIMATE CHANGE
Strongl | Agree | Neutral | Disagree | Strongly
y agree disagree

3.1 “Human actions are a cause for climate O O O O
change.”

3.2 “India is a major contributor to global climate | O O O O O
change.”

3.3 “Climate change is affecting Karnataka state.” | QO O O O O

3.4 “We are too small to do anything about O O O O O
climate change.”

35 “I would only do my bit to reduce climate O O O O O
change if everyone else did as well”

3.6 “People need more information about climate O O O O O
change.”

3.7 “Climate change education be part of every O O O O O
study curriculum”

3.8 “Radiations increase the hole of the ozone O O O O O
layer of earth.”

3.9 “Climate change has a harmful effect on water | O O O O O
supply.”

3.10 | “Waste recycling practices help decrease O O O O O
impact of climate change.”

3.11 | “Global warming is both a current and future O O O O O
generation problem.”

3.12 | “Individuals and the government are both O O O O O
equally responsible to tackle climate change.”

3.13 | “Renewable energy sources the solution for O O O O O
global warming”

3.14 “All equipment/technology/vehicles with O O O O O
renewable sources of energy are expensive”

3.15 | “Carbon emission taxes by the government O O O O O
would be a good idea”

3.16 “Maintaining economic growth is more O O O O O
important than protecting the environment”

3.17 | “Nature is strong enough to cope with the O O O O O
impact of modern industrial nations”

3.18 | “People adapt enough nature-based solutions O O O O O
or alternatives to combat climate change”

3.19 | “Garbage disposal is not done well by the O O O O O
authorities of my house locality.”

3.20 | “Ido not believe climate change is a real O O O O O
problem.”

3.21 | “I would get an electric vehicle over a O O O O O
diesel/petrol vehicle if given the choice.”
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Iv. PRACTICES TOWARDS CLIMATE CHANGE

Which of the following do you practice in your own life?

Yes No
4.1 I spend more on environment friendly products like O O
recyclable bags, CFLs, bamboo utensils etc.
4.2 I consciously reduce the use of plastics. O O
4.3 | recycle and reuse whenever possible. O O
4.4 | planted a sapling in the last 6 months. O O
45 | use a solar water heater/ cooker. O O
4.6 | car pool (share) travel with friends. O O
4.7 I have reduced consumption of OR quit OR do not follow a O O
non-vegetarian diet.
4.8 | use public transportation to save fuel. O O
4.9 | use energy saving appliances. O O
4.10 I turn off lights/devices when not in use. O O
4.11 | have separate bins for recyclable waste. O O
4.12 I go for prints when you already have softcopies. O O
4.13 | keep appliances OR phones for charging overnight. O O
4.14 Climate change is a common topic of conversation among O O
my friends and family.
4.15 | donated my clothes in the past year. O O

The reason I do/ do not do the above practices in my life is due to (tick as many as you feel apply)

(O Convenience

(O To save money

(O To protect the environment

(O For my health

(O Habit

(O Moral obligation

(O Other reason -
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Can you think of any other eco-friendly activities you have engaged yourself with in the past year?

Do you have any suggestions on any innovative practices or attitudes that can be adopted for the
betterment of the environment?

How effective did you think the educational video on climate change was?

Not Effective | Could be Neutral Somewhat Very Effective
better effective

Q Q Q Q Q

-THANK YOU-
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ANNEXURE - 11l

KEY TO MASTER CHART

SOCIODEMOGRAPHIC DETAILS:

1.2. Age: years

1.3. Sex: 1. Male 2.Female

1.4. Area of residence: 1. Urban 2. Rural

1.5. Degree/Course: 1- LLB 2-C.S 3-C.E 4- B.Com

1.6. Total income of family per month: In Rs.

1.7. Total number of family members: In numbers

1.8. Category: 1- General 2- OBC 3-SC/ST 4- Others

KNOWLEDGE ABOUT CLIMATE CHANGE

2.12

1.

2.13

1.

2.14

1.

2.15

Have you heard about ‘climate change’?
Yes 2.No

Do you think ‘climate’ and ‘weather’ are the same?
Yes 2.No

Do you think ‘climate change’ is a global emergency?
Yes 2. No 3. Don’t know/Not Sure

What do you think ‘climate change’ is?

. Increase or decrease in temperature
. Change in rainfall patterns
. Increase in the frequency of floods/cyclones or natural disasters

. I don’t know /I am not sure

What do you think is the cause/reason for ‘climate change’?

. Deforestation

. Increase in carbon emissions
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4,

5

6.

2.17

1.

2.18

1.

2.19

2.20

2.21

2.22 Which are your sources of information regarding ‘climate change’?

1.

1.
2.
3.

4. Increased emission of greenhouse gases is a natural process

. Industrial effluents

Increase in population

. Urbanization

Not sure
Do you understand the term “greenhouse gases™?
Yes 2. No

What are “greenhouse gases”?
CO2 2.CH4 3.N20 4. H20

Burning of fossil fuels results in

. Increased oxygen level
. Increased ethane level
. Increased greenhouse gases

. Decreased greenhouse gases

Annexures

5. All of the above

Which of the following do you agree with about the ‘greenhouse effect’?

Life on earth is possible due to greenhouse effect

Greenhouse effect is a natural process that maintains the earth’s natural temperature

More greenhouse gases results in more temperature of the earth’s atmosphere

Which of these are a major contributor to ‘carbon emissions’? (Tick all that applies)

1.
2.
3.
4.
5.
6.

Transportation
Cutting down forests
Manufacturing goods
Generating power
Producing food

Industry emissions

Family and friends
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2.TV
3. Social Media
4. Magazines

5. Newspapers

2.12 “ The temperature of the Earth did not increase since 1900.”
1. Yes 2.No 3. Don’t know

Page 114



Annexures

ATTITUDE TOWARDS CLIMATE CHANGE

Strongly | Agree | Neutral | Disagree | Strongly
agree disagree

3.1 “Human actions are a cause for climate 1 2 3 4 5
change.”

3.2 “India is a major contributor to global 1 2 3 4 5
climate change.”

3.3 “Climate change is affecting Karnataka 1 2 3 4 5
state.”

3.4 “We are too small to do anything about 1 2 3 4 5
climate change.”

3.5 “I would only do my bit to reduce 1 2 3 4 5
climate change if everyone else did as
well”

3.6 “People need more information about 1 2 3 4 5
climate change.”

3.7 “Climate change education be part of 1 2 3 4 5
every study curriculum”

3.8 “Radiations increase the hole of the 1 2 3 4 5
ozone layer of earth.”

3.9 “Climate change has a harmful effect 1 2 3 4 5
on water supply.”

3.10 | “Waste recycling practices help 1 2 3 4 5
decrease impact of climate change.”

3.11 | “Global warming is both a current and 1 2 3 4 5
future generation problem.”

3.12 | “Individuals and the government are 1 2 3 4 5
both equally responsible to tackle
climate change.”

3.13 | “Renewable energy sources the 1 2 3 4 5
solution for global warming”

3.14 | “All equipment/technology/vehicles 1 2 3 4 5
with renewable sources of energy are
expensive”

3.15 | “Carbon emission taxes by the 1 2 3 4 5
government would be a good idea”

3.16 | “Maintaining economic growth is 1 2 3 4 5
more important than protecting the
environment”

3.17 | “Nature is strong enough to cope with 1 2 3 4 5
the impact of modern industrial
nations”

3.18 | “People adapt enough nature-based 1 2 3 4 5
solutions or alternatives to combat
climate change”

3.19 | “Garbage disposal is not done well by 1 2 3 4 5
the authorities of my house locality.”

3.20 | “I do not believe climate change is a 1 2 3 4 5
real problem.”

3.21 | “I would get an electric vehicle over a 1 2 3 4 5
diesel/petrol vehicle if given the
choice.”
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PRACTICES TOWARDS CLIMATE CHANGE

Which of the following do you practice in your own life?

Yes No
4.1 I spend more on environment friendly products like 1 2
recyclable bags, CFLs, bamboo utensils etc.
4.2 I consciously reduce the use of plastics. 1 2
4.3 I recycle and reuse whenever possible. 1 2
44 | planted a sapling in the last 6 months. 1 2
4.5 | use a solar water heater/ cooker. 1 2
4.6 | car pool (share) travel with friends. 1 2
4.7 I have reduced consumption of OR quit OR do not follow a 1 2
non-vegetarian diet.
4.8 I use public transportation to save fuel. 1 2
4.9 | use energy saving appliances. 1 2
4.10 | turn off lights/devices when not in use. 1 2
411 | have separate bins for recyclable waste. 1 2
4.12 I go for prints when you already have softcopies. 1 2
4.13 | keep appliances OR phones for charging overnight. 1 2
4.14 Climate change is a common topic of conversation among 1 2
my friends and family.
4.15 | donated my clothes in the past year. 1 2

The reason I do/ do not do the above practices in my life is due to (tick as many as you feel apply)

1. Convenience

2. To save money

3. To protect the environment

4. For my health
5. Habit

6. Moral obligation
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Open-ended questions for qualitative analysis -

1. Can you think of any other eco-friendly activities you have engaged yourself with in the past
year?

2. Do you have any suggestions on any innovative practices or attitudes that can be adopted for
the betterment of the environment?

How eftective did you think the educational video on climate change was?

Not Effective | Could be Neutral Somewhat Very Effective
better effective
1 2 3 4 5
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ANNEXURE — IV

HANDOUTS

SO WHAT CAN | DO?

How does Climate
Change impact us?

Climate Change is linked to

KEEP STOP AIR
A —r EC%ESYg'lI"E’;d d‘ POLLUTION!
B=y |

Freshwater Extreme weather Drought
shortage events
SAVE OUII J PLASJT(;E
. ) /
- 5 MOTIIER POLLUTION!
b A, A -
.8 8
RN - .
Diseases related Displacement of Food shortage Th e re Is n o PLAN et B
to temperature & people

water pollution

1. Reduce use of plastics 6. Carry your own bag for shopping
It's the only home we have; ,,é‘i""“‘: KAHER 2. Recycle and Reuse whenever possible 7.Use energy.efﬁcient ?pplianoes
let's protect it. { % %% JN. MEDICAL COLLEGE, BELAGAVI 3. Use public transport 8. Stop overnight charging of phones
o . "‘n,‘ A & DEPARTMENT OF COMMUNITY 4. Turn offlights/devices when not in use 9.Planta tree
Every action counts! 2248 mepiomE m 5. Usede fenergy  10.Practice saving water
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ANNEXURE -V
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ANNEXURE VI - PHOTOS

1. Students of KLS Raja Lakhamgouda Law College getting briefed on the study

i

-

3. Students of Sangolli Rayanna College attending the intervention

/B VeJB+4MB, Nehru Nagar, Belagavi, Kamataka 590010, India
Lat 16.880385°
Long 74.516967°
M 26/07/24 04:58 PM GMT +05:30

Page 120



ANNEXURE VII

MASTERCHART SOCIODEMOGRAPHY

Total Total Total Total
Residenc Family Residenc Family Residenc Family Residenc Family
SLNO | Age | Gender | e | Course | Income | Members| Pci ses | category SLNO | Age | Gender | e | Course | Income |Members| Pci ses | category SLNO | Age | Gender | e | Course | Income |Members| Pci ses | category SLNO | Age | Gender | e | Course | Income |Members| Pci ses | category
1 18 1 1 2 20000 5 4000 3 2 81 23 2 2 2 25000 B 315 3 1 161 18 2 1 3 5000 5 1000 5 1 201 18 1 2 a 2000 3 667 5 3
2 19 1 1 2 80000 a 1 1 82 19 1 1 2 10000 B 1250 5 1 162 2 1 1 3 20000 a 5000 2 1 22 19 1 1 a 1000 3 333 5 1
3 19 1 2 2 6000 3 1000 5 1 8 2 2 1 2 15000 5 3000 3 1 163 2 1 2 3 10000 a 2500 a 1 243 2 2 2 a 2000 5 400 5 3
a 23 1 1 2 a 2500 a 3 8 3 2 1 2 15000 5 3000 3 1 164 2 1 1 3 15000 3 2500 a 1 204 18 2 2 a 8000 B 1000 5 1
5 2 2 1 2 5000 3 833 5 1 85 2 2 1 2 30000 a 7500 2 1 165 18 1 2 3 30000 3 1 1 25 2 2 2 a 5000 a 1250 5 1
6 18 2 1 2 a 2500 a 1 86 19 1 1 2 10000 B 1250 5 1 166 2 1 1 3 15000 3 5000 2 1 26 3 2 1 a 6000 3 1000 5 1
7 3 1 1 2 8000 5 1600 a 1 87 3 2 1 2 10000 a 2500 a 1 167 2 2 1 3 15000 a 3750 3 1 247 18 2 1 a 7000 a 1750 a 1
8 2 2 1 2 3000 7 429 5 1 88 2 2 1 2 25000 3 8333 2 1 168 18 2 1 3 25000 B 315 3 1 28 3 2 1 a 7000 B 875 5 3
) 3 1 2 2 25000 B 315 3 1 89 3 2 1 2 15000 5 3000 3 1 169 2 1 1 3 20000 3 6667 2 1 29 2 2 2 a 7000 B 875 5 1
10 2 2 1 2 5000 B 625 5 3 %0 2 1 2 2 5000 3 1667 a 1 170 2 1 1 3 30000 a 7500 2 1 250 2 2 1 a 4000 5 800 5 1
1 2 2 1 2 5000 B 625 5 1 91 2 1 1 1 a 2500 a 3 171 2 2 2 3 25000 a 6250 2 3 251 3 1 1 a 2000 7 286 5 1
2 2 1 2 2 25000 3 8333 2 1 92 18 1 2 1 5000 3 833 5 1 172 3 2 1 3 15000 7 2143 a 1 252 2 2 1 a 3000 5 600 5 1
13 2 2 1 2 10000 3 1667 a 1 93 2 1 2 1 5000 5 1000 5 1 173 3 2 1 3 5000 5 1000 5 1 253 19 1 1 a 4000 3 1333 5 1
1 2 2 1 2 10000 7 1229 a 1 % 2 1 1 1 15000 3 5000 2 1 174 18 1 1 3 20000 5 4000 3 1 254 2 2 1 a 2000 3 333 5 1
15 3 1 1 2 10000 3 3333 3 1 95 2 1 1 1 15000 7 2143 a 1 175 2 2 1 3 30000 B 3750 3 3 255 18 2 2 a 7000 B 875 5 1
16 2 2 1 2 30000 3 5000 2 1 9% 2 1 1 1 15000 a 3750 3 1 176 2 1 2 3 30000 3 1 1 256 2 2 2 a 2000 a 500 5 3
17 3 1 1 2 20000 a 5000 2 1 97 2 2 2 1 5000 3 833 5 1 177 2 1 1 3 20000 5 4000 3 1 257 18 1 1 a 2000 B 250 5 1
18 18 2 1 2 20000 7 2857 3 1 98 3 2 1 1 15000 7 2143 a 1 178 18 1 1 3 20000 5 4000 3 1 258 2 2 1 a 7000 3 1167 5 1
19 19 2 1 2 25000 5 5000 2 2 99 2 1 1 1 5000 a 1250 5 1 179 2 1 2 3 20000 3 6667 2 1 259 18 1 1 a 3000 5 600 5 3
20 19 1 1 2 25000 3 4167 3 1 100 3 2 1 1 5000 8 625 5 3 180 2 1 1 3 20000 3 3333 3 1 260 2 1 1 a 1000 3 333 5 1
2 3 2 1 2 0000 7 2857 3 1 101 18 2 1 1 10000 3 3333 3 1 181 2 2 1 3 5000 a 1250 5 1 261 2 1 1 a 7000 3 2333 a 3
2 2 1 1 2 5000 a 1250 5 1 102 2 1 2 1 25000 a 6250 2 1 182 19 1 1 3 10000 3 1667 a 1 262 19 2 2 a 8000 3 2667 a 1
3 2 1 1 2 25000 a 6250 2 1 103 3 2 2 1 20000 a 5000 2 1 183 18 1 1 3 15000 a 3750 3 1 263 2 1 1 a 8000 5 1600 a 1
2 18 2 1 2 20000 3 6667 2 1 104 3 2 1 1 25000 5 5000 2 1 184 2 2 1 3 30000 3 1 1 264 2 1 1 a 7000 5 1200 a 1
2 18 2 2 2 20000 7 2857 3 3 105 2 2 1 1 30000 5 6000 2 1 185 2 1 1 3 20000 a 5000 2 1 265 2 2 1 a 7000 7 1000 5 1
2 19 2 1 2 20000 7 2857 3 1 106 19 2 1 1 25000 7 3571 3 1 186 2 2 1 3 15000 5 3000 3 1 266 3 2 1 a 7000 3 2333 a 1
27 19 1 1 2 25000 5 5000 2 3 107 18 2 1 1 25000 5 5000 2 1 187 3 2 1 3 15000 B 1875 a 3 267 19 2 1 a 4000 7 571 5 1
28 2 2 1 2 25000 5 5000 2 1 108 18 1 1 1 5000 B 625 5 1 188 2 1 2 3 20000 3 6667 2 1 268 2 2 1 a 1000 3 333 5 1
29 2 2 1 2 10000 B 1250 5 1 109 3 2 1 1 3 3333 3 3 189 2 1 1 3 10000 5 2000 a 3 269 2 1 1 a 4000 7 571 5 3
30 19 1 1 2 25000 7 3571 3 1 110 19 1 1 1 5000 5 1000 5 1 190 3 2 1 3 25000 3 4167 3 1 270 3 2 1 a 7000 5 1400 a 1
31 2 2 1 2 15000 3 5000 2 1 11 2 1 1 1 10000 7 1429 a 1 191 18 1 1 3 15000 a 3750 3 1 27 18 2 2 a 5000 5 1000 5 1
2 2 1 1 2 20000 3 6667 2 1 12 19 2 1 1 20000 3 3333 3 3 192 2 1 1 3 15000 a 3750 3 1 m 2 2 1 a 3000 5 600 5 1
3 2 2 1 2 10000 a 2500 a 1 13 2 1 1 1 15000 5 3000 3 1 193 18 1 1 3 20000 3 6667 2 3 m 3 2 1 a 5000 3 1667 a 1
3 19 1 1 2 25000 3 8333 2 1 114 2 1 1 1 10000 3 3333 3 1 194 2 1 1 3 30000 5 6000 2 3 7 19 1 1 a 2000 7 286 5 1
35 19 1 1 2 20000 3 3333 3 1 1s 18 1 1 1 30000 5 6000 2 1 195 3 2 1 3 5000 3 833 5 1 275 2 1 2 a 5000 a 1250 5 1
36 2 2 1 2 25000 7 3571 3 1 116 19 1 1 1 20000 7 2857 3 1 196 2 2 2 3 5000 5 1000 5 1 276 2 2 2 a 4000 8 500 5 1
37 2 2 2 2 15000 B 1875 a 1 17 2 1 1 1 15000 7 2143 a 1 197 2 1 2 3 10000 a 2500 a 1 277 3 2 2 a 6000 5 1200 5 1
38 18 1 2 2 15000 5 3000 3 1 18 19 2 2 1 20000 3 6667 2 1 198 2 2 1 3 20000 7 2857 3 1 278 2 2 2 a 4000 5 800 5 1
39 2 1 1 2 15000 5 3000 3 3 19 18 1 1 1 25000 a 6250 2 1 199 3 2 1 3 20000 a 5000 2 1 279 3 2 2 a 6000 3 2000 a 1
0 19 1 1 2 10000 B 1250 5 1 120 18 1 1 1 15000 7 2143 a 3 200 19 2 1 3 15000 3 5000 2 1 280 3 2 1 a 2000 3 667 5 1
a 23 2 1 2 15000 3 2500 a 1 121 18 1 1 1 10000 5 2000 a 1 200 3 1 1 3 30000 3 5000 2 3 281 2 2 2 a 5000 7 714 5 1
2 19 1 1 2 20000 3 3333 3 1 122 2 1 2 1 20000 5 4000 3 1 202 3 2 2 3 5000 5 1000 5 1 282 2 2 1 a 8000 3 2667 a 1
3 2 2 1 2 15000 B 1875 a 1 123 2 1 1 1 10000 3 3333 3 1 203 2 2 1 3 20000 3 3333 3 1 283 3 1 1 a 7000 B 875 5 1
7] 3 1 1 2 15000 3 5000 2 1 124 2 2 1 1 10000 7 1429 a 1 204 2 1 1 3 10000 7 1429 a 1 284 19 1 1 a 6000 7 857 5 1
a5 2 1 1 2 20000 a 5000 2 1 125 2 2 1 1 25000 3 4167 3 1 205 3 2 1 3 20000 5 4000 3 1 285 2 2 1 a 6000 3 2000 a 1
6 2 2 1 2 20000 7 2857 3 1 126 19 2 1 1 15000 3 2500 a 1 206 2 1 1 3 20000 3 6667 2 1 286 2 2 2 a 7000 5 1400 a 1
a7 2 1 2 2 15000 a 3750 3 1 127 23 2 1 1 10000 7 1429 a 3 207 2 2 2 3 30000 5 6000 2 1 287 3 2 1 a 4000 7 571 5 3
a3 3 2 1 2 20000 a 5000 2 1 128 18 1 1 1 10000 B 1250 5 1 208 2 1 1 3 15000 3 2500 a 3 288 19 1 1 a 4000 a 1000 5 1
a9 19 1 2 2 10000 3 3333 3 3 129 18 2 2 1 25000 7 3571 3 1 209 18 2 1 3 25000 8 315 3 1 289 2 2 1 a 4000 3 1333 5 1
50 19 1 1 2 20000 3 3333 3 1 130 2 1 1 3 10000 a 2500 a 1 210 2 2 2 3 15000 3 2500 a 1 290 2 1 1 a 7000 3 1167 5 1
51 23 2 1 2 30000 3 5000 2 3 131 2 2 2 3 10000 a 2500 a 1 21 3 2 2 3 10000 3 1667 a 1 291 2 2 1 a 3000 3 500 5 3
52 3 2 1 2 10000 a 2500 a 1 132 19 2 2 3 25000 3 4167 3 1 212 2 2 1 3 30000 5 6000 2 1 292 18 2 1 a 3000 B 375 5 1
53 19 2 1 2 15000 5 3000 3 1 133 3 1 1 3 30000 B 3750 3 1 13 2 2 2 3 10000 8 1250 5 1 293 3 2 2 a 7000 5 1400 a 1
54 2 2 1 2 15000 B 1875 a 1 134 18 2 1 3 15000 3 5000 2 1 214 2 2 2 3 20000 a 5000 2 3 294 3 1 2 a 3000 7 429 5 1
55 2 2 1 2 20000 a 5000 2 1 135 3 1 1 3 10000 3 3333 3 1 215 2 1 1 3 10000 3 1667 a 1 295 3 1 1 a 1000 3 167 5 3
56 2 1 2 2 20000 B 2500 a 1 136 2 1 1 3 10000 3 1667 a 1 216 18 1 1 3 30000 3 5000 2 1 2% 2 2 1 a 3000 a 750 5 1
57 2 1 2 2 10000 3 1667 a 1 137 2 1 2 3 15000 3 5000 2 1 217 19 1 1 3 10000 7 1429 a 1 297 2 2 1 a 2000 B 250 5 1
58 19 1 1 2 20000 a 5000 2 3 138 2 1 1 3 5000 5 1000 5 1 218 2 1 1 3 25000 3 8333 2 1 298 18 2 1 a 5000 3 1667 a 1
59 2 2 1 2 15000 3 5000 2 1 139 3 2 2 3 15000 3 2500 a 1 219 18 2 1 3 10000 3 1667 a 1 299 19 1 1 a 1000 3 167 5 1
60 19 2 1 2 20000 a 5000 2 1 140 2 2 1 3 30000 3 5000 2 1 220 2 2 1 3 15000 3 2500 a 1 300 19 1 1 a 5000 a 1250 5 1
61 3 2 1 2 15000 5 3000 3 1 141 2 1 1 3 30000 5 6000 2 1 221 2 1 1 3 30000 7 4286 3 1 301 2 2 2 a 6000 a 1500 a 3
62 18 2 1 2 10000 3 3333 3 1 12 18 2 1 3 15000 5 3000 3 1 2 18 2 1 3 15000 3 5000 2 1 302 2 1 1 a 2000 3 333 5 1
63 19 2 1 2 10000 a 2500 a 1 143 3 2 1 3 25000 5 5000 2 1 23 2 1 2 3 15000 5 3000 3 1 303 3 2 1 a 6000 5 1200 5 3
] 2 2 2 2 10000 3 3333 3 1 144 19 1 1 3 25000 3 8333 2 1 2 2 1 1 3 25000 7 3571 3 1 304 2 2 1 a 4000 3 1333 5 1
65 18 2 1 2 10000 a 2500 a 1 145 2 1 2 3 30000 a 7500 2 1 225 2 2 1 3 15000 a 3750 3 1 305 2 1 2 a 8000 7 1143 5 1
66 3 2 1 2 5000 5 1000 5 1 146 2 2 1 3 5000 3 833 5 1 226 19 2 1 3 15000 5 3000 3 3 306 2 1 1 a 5000 B 625 5 1
67 18 2 2 2 15000 3 5000 2 1 147 3 1 2 3 20000 7 2857 3 1 27 18 2 1 3 15000 3 2500 a 1 307 18 1 1 a 3000 7 429 5 1
8 18 2 1 2 10000 5 2000 a 1 148 2 2 1 3 10000 B 1250 5 1 228 2 1 2 3 15000 5 3000 3 3 308 2 2 1 a 2000 B 250 5 1
69 2 1 1 2 10000 a 2500 a 1 149 3 2 1 3 10000 3 1667 a 1 229 18 1 2 3 15000 3 5000 2 1 309 2 2 2 a 4000 B 500 5 3
70 2 1 1 2 10000 B 1250 5 1 150 3 2 1 3 10000 3 1667 a 3 230 18 2 1 3 10000 a 2500 a 3 310 18 2 1 a 3000 5 600 5 1
7 19 2 1 2 5000 3 833 5 1 151 3 1 2 3 5000 5 1000 5 1 231 23 1 2 3 25000 a 6250 2 1 311 2 2 1 a 6000 B 750 5 1
7 18 2 2 2 5000 7 714 5 3 152 2 2 1 3 20000 7 2857 3 1 32 18 1 1 3 10000 5 2000 a 1 312 2 1 1 a 2000 5 400 5 1
73 2 2 1 2 10000 5 2000 a 1 153 3 2 2 3 15000 5 3000 3 1 233 19 1 1 3 30000 5 6000 2 1 313 2 2 1 a 3000 7 429 5 3
7 2 2 1 2 10000 7 1429 a 1 154 18 1 1 3 15000 3 2500 a 1 234 2 1 1 3 10000 3 3333 3 1 314 2 2 2 a 7000 7 1000 5 1
75 3 1 1 2 15000 7 2143 a 1 155 19 2 1 3 20000 3 3333 3 1 235 19 1 1 3 30000 7 4286 3 1 315 2 1 1 a 3000 3 500 5 1
76 2 1 1 2 15000 3 5000 2 1 156 2 1 2 3 15000 5 3000 3 1 236 2 2 1 3 20000 3 6667 2 1 316 2 2 1 a 2000 3 333 5 1
7 2 2 1 2 25000 B 315 3 1 157 2 2 1 3 25000 3 4167 3 1 237 18 2 1 3 15000 3 2500 a 1 317 18 1 2 a 4000 5 800 5 3
78 2 2 1 2 10000 B 1250 5 1 158 2 1 1 3 20000 5 4000 3 1 238 18 2 1 3 25000 8 315 3 1 318 18 2 1 a 3000 B 375 5 1
79 2 2 2 2 30000 7 4286 3 1 159 2 2 1 3 15000 5 3000 3 1 239 19 1 1 3 20000 B 2500 a 1 319 2 2 1 a 3000 B 375 5 1
80 2 1 1 2 10000 7 1229 a 3 160 2 2 1 3 25000 8 315 3 1 240 2 2 2 a 4000 a 1000 5 1 320 18 2 2 a 5000 5 1000 5 1
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ANNEXURE VI MASTERCHART KNOWLEDGE PRETEST

sino [ 21 23 [ 2a 26 5 [ 25 | 210 | 211 uiedee score sno [ 21 | 22 [ 23 25 | 26 28 | 29 [ 230 | 211 [wiedee score svo [ 21 [ 22 25 | 25 [ 27 25 | 210 | 231 Jowiedse Score sno [ 21 [ 22 | 23 [ 2a 26 | 27
1 2 1. 1 L 354 | 43 1 2 1 1. 1 L 351 | 43 2 1. 1 2 1 3 23 w1 |1 2 1 1. 1
1 2 1 1 13 [ 1236 ] 3 1 1 2 1 1 24 2435 | 3 1 1 1 I 3 352 | 3 w2 |1 2 2 1 1
1 1 1 1 14 | 1245 ] 3 1 2 1 1 1 3624 ] 3 1 1. 1 Y 23 s |1 1 1. 1
1 1 1 1 23 | 1456 | 23 1 2 1 1 1 631 | 3 1 1 1 163 | 43 2w |1 1 1 1
1 1 1 1 246 | 43 1 1 1. 1 3 | 352 | 23 1 1. 1 2 43 s |1 1 1 1
1 1 1 1 FEYI Y 1 1 1 1 35 3 1 1 1 153 | 3 2 |1 1 1 1
1 1 1 1 146 | 3 1 1 1 1 3 | 3642 ] 23 1 1. 1 3 | 1463 | 43 w | 1 1 1. 1
1 2 1 1 2653 3 1 2 1 1 351 | 23 1 1 1 35 43 s |1 2 1 1
1 1 1. 1 1 3 | 354 | 23 1 1. 1 13 | 1ea3| 3 1 1. 1 py 36 5 s |1 1 1 1
1 1 1 1 3 3564 ] 3 1 1 1 1 16 | 23 1 1 1 2 356 | 3 0 |1 1 1 1
1 1 1 1 3 24 | 33 1 1. 1 2 152 | 23 1 1. 1 2 s [ 25 | 1 1 1 1
1 1 1 1 B G672 | 3 1 1 1 24 | 3564 43 1 1 1 1 2 43 m |1 1 1 1
1 2 1 1 13 | sar | 23 2 1 1 1 34 | 23 1 1. 1 X il s 2 | 1 1 1 1
1 1 1 1 2 263 | 3 1 1 1 2 562 | 3 1 1 1 T s |1 2 1 1
1 1 1 1 16 3 1 1 1 1 156 | 43 1 1 1 Y 23 25 | 1 1 1 1
1 2 1 1 YT Y 1 1 1 1 341 | 23 1 1 1 43 26 | 1 1 1 1
1 1 PR Y 1 3 | 153 | 23 1 1 1. 1 3 | 245 | 43 1 1. 1 X T 23 5 | 1 1 1 1
1 1 PR 1 462 | a3 1 2 1 1 2613 3 1 3 1 3 s |1 1 1 1
1 1 PR Y 1 531 1 1 1 1 3 | 1642 | 23 1 1 1 1 23 2 | 1 1 1. 1
1 1 PR 1 245 1 2 1 1 346 | 43 1 1 1 2 3 w0 | 1 2 1 1
1 1 1 1 3 | 345 1 1 1 1 13 | sas |3 1 1. 1 13 |36 3 o | 1 1 1 1
1 1 1 1 1632 1 1 1 1 2 245 |3 1 1 1 2 2 3 w |1 1 1 1
1 1 1. 1 X 21 1 2 1. 1 253 | a3 1 1. 1 3 | 1 33 % | 1 1 1 1
1 2 1 1 1] as 1 1 1 1 43 1 1 1 P 23 |1 1 1 1
1 1 1 1 X i YY 1 1 1 1 3 | 1 43 1 1. 1 5 43 65 | 1 1 1. 1
1 2 1 1 T 1 1 1 1 3 23 1 1 1 3 3 6 | 1 2 1 1
1 1 1. 1 52 | 43 1 1 P Y 1 3 | 2 1 1 1 5 | 2831 23 0 | 1 1 1 1
1 1 1 1 I Y 1 1 I Y 1 2 1 1 1 364 | 3 8 | 1 1 1 1
1 1 1. 1 6 | a3 1 2 2 | 1 1 PN Y X 1 1 1 3 | 261 | 3 1 0 | 1 1 1 1
1 1 1 1 1423 ] 23 1 1 I Y 1 3 14 1 1 1 1426 ] 23 15 0 |1 1 1 1
1 1 1. 1 T 23 1 1 1. 1 2 56 X 1 1. 1 Y 556 | 3 m |1 1 1 1
1 2 3 1 1 3 1 1 1 1 2 362 1 1 1 1 26 | 23 m |1 2 1 1
1 1 P Y 1 3 | 2 3 1 1 1 1 13 | 253 | o 1 1 1 Y 556 | 23 FIE Y 1 1. 1 1
1 1 EX 1 2 43 1 1 1 1 2 154 1 1 1 1 245 | 43 m |1 1 1 1 3
1 1 P Y 1 1 3 |1 23 1 2 1. 1 2534 ] 3 1 1. 1 5 s | 1 1 1 1
1 1 PR 1 1 3 43 1 1 1 1 145 | a3 1 1 1 i643 ] 43 76 | 1 1 1 1
1 1 P Y 1 i 1 1 P Y 1 246 | 43 1 1. 1 3 | 1632] 3 |1 1 1. 1
1 1 I Y 1 2 | 3 1 1 I Y 1 35 3 1 1 1 3 s |1 2 1 1
1 1 Fa Y 1 py 51 3 1 2 1 1 2461 ] 3 1 1 1 5564 | 23 2 | 1 1 1 1
1 1 I Y 1 2 5 [ a3 1 2 1 1 1 23 20 |1 1 1 2645 | 3 w0 | 1 1 1 1
1 1 1. 1 2 53 | 43 1 1 1. 1 13 | des2] 3 FTH Y 1 1 554 | a3 w1 | 1 1 P Y 1
1 1 1 1 1 2 |3 1 1 1 1 1 a3 w1 1 1 sa | 23 w | 1 1 I Y 1
1 1 1 1. 1 5654 ] 23 1 1 1 1 2 i 23 0 | 1 1. 1 5546 | 43 2w | 1 1 P Y 1
1 2 1 1 1 341 | 23 1 1 1 1 1 2 23 FI Y 1 1 352 | 23 FTTI 2 R 1
1 1 1 1 3 | sa6 | 3 1 2 1. 1 Y 255 | 3 205 | 1 1 1 X 14 | a3 5 | 1 1 3 | 1 1
1 1 1 1 3621 ] 3 1 1 1 1 2 356 | 23 26 | 1 1 1 561 | 3 w6 | 1 1 E 1
1 2 1 1 3 | 2634 3 1 1 1 1 Y IETETH ) 0 | 1 1. 1 3 | 365 e w | 1 1 1 1
1 1 1 1 242 |3 1 2 1 1 14 | 2641 ] 23 8 |1 1 1 354 s | 1 1 1 1
1 1 1. 1 1 56 | 23 1 1 1 1 1 L 253 | 3 200 |1 1. 1 3541 ] 4 2 | 1 1 1 1
1 1 1 1 2 353 | 3 1 2 1 1 1 1 341 | 23 0 |1 1 1 146 0 |1 2 1 1
1 2 1. 1 23 | 632 | 3 1 2 P Y 1 s 1 23 FITHN Y 1. 1 3 | 254 | 23 o1 | 1 1 1. 1
1 1 1 1 24 | 2564 3 1 1 X 1 I 2 43 m | 1 1 241 w |1 1 1 1
1 1 1. 1 NN BV ) 1 1 1. 1 1 1 Y 23 FTE Y 1 1 142 | 29 | 1 1 1 1
1 2 1 1 2 15 | 23 1 1 1 1 B 3 43 FITH Y 1 1 34 2 |1 1 1 1
1 1 1. 1 13 | 251 | 23 1 2 1. 1 3 Y 5 s |1 1 1 3 | 162 205 | 1 1 1 1
1 1 1 1 3 261 1 1 1 1 3 2 23 26 | 1 1 1 1523 26 | 1 2 1 1
1 1 1 1 PN T 1 1 1 1 Y 5 w |1 1. 1 Y 153 29 | 1 1 1. 1 Py
1 1 1 1 13 | 1435] 3 1 2 1 1 23 | 3sas| 3 I 1 1 352 298 | 1 1 1 1 2
1 1 1. 1 52 | 3 1 2 1. 1 23 | 2534 43 25 |1 1. 1 13 | sas2] 3 20 | 1 1 1. 1 Y
1 2 1 1 3645 | 43 1 1 1 1 2 23 a0 |1 1 1 23 | 2463 | a3 w0 |1 1 1 1 2
1 1 1. 1 1 345 | 43 1 1 1. 1 Y 241 | 3 | 1 1. 1 14 | 2513 ] 43 s |1 1 1. 1 py
1 1 1 1 3 341 | 43 1 1 1 1 2 265 | 43 m |1 3 1 1 1 23 e |1 1 1 1 2
1 1 1. 1 4 3 | 156 | 23 1 1 1 1 23 | 2415] 3 2 | 1 1. 1 1 3 364 3 [ 1 1 1 1
1 1 1 1 ) 265 | 3 1 2 1 1 2 364 | 3 2 |1 3 1 1 1 361 FITI 1 1 1
1 1 1. 1 1 3 | aa1 | 3 1 1 1. 1 13 | 31| 23 2 | 1 1. 1 2 2 552 a0 |1 2 1. 1
1 2 1 1 3 352 | 23 1 2 3 1 24 1621 23 26 | o 1 1 1 1 251 w6 |1 1 1 1
1 1 1 1 2 243 1 1 1 1 5 | 2463 3 | 1 1 1 1 Y 356 o |1 1 1 1 1
1 1 1 1 B 351 1 1 1 1 152 | 23 28 | 1 3 1 2 2 15 a8 |1 1 1 1 I
1 1 1 1 1 Y 1 2 1. 1 1632 ] 43 2 | 1 1 1 5 | 5455 9 | 1 1 1. 1 1
1 2 1 1 1 1 1 1 1 346 | 23 20 |1 1 1 1545 T 1 1 1 3
1 2 1 1 1 X X 1 1 P Y 1 264 | 3 PO Y 1. 1 561 | 23 FTTRN Y 2 1. 1 5
1 1 1 1 1 1 1 R 1 146 | 3 m | 1 1 a2 | a3 e | 1 3 1 T
1 1 1 1 L Y 1 1 1. 1 3 5 3 | 1 1 1 X 15 | 2 IO 1 1. 1
1 1 1 1 1 1 1 1 1 G55 | 23 FETI Y 1 1 Tse2] 3 T 1 1 1
1 2 1 1 24 | 26 5 1 1 1 1 3 | 245 |3 235 | 1 1 1 13 | 265 | 23 T Y 1 1. 1
1 1 1 1 1 3 23 1 1 1 1 362 | 43 236 | 1 1 1 1 245 | 43 a6 |1 1 1 1
1 1 P Y 1 1 L 5 3 1 1 1 1 551 | 43 @ | 1 1. 1 13 | 162 | 43 FTVRN Y 1 P Y 1
1 1 I Y 1 1 1 3 3 1 1 1 1 354 | 43 28 | 1 1 1 13 | 3436 ] a3 I 1 I Y 1
1 1 2 3 | 1 4 23 | 3 1 1 P Y 1 1436 ] 43 23 | 1 1. 1 1 2 24 3 IO Y 2 P Y 1
1 2 1 I Y 1 2 2 3 3 1 1 R 1 26 23 w0 |1 1 1 3 1 265 | 3 a0 | 1 R 1
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ANNEXURE VI -MASTERCHART KNOWLEDGE POST-TEST
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ANNEXURE VI MASTERCHART ATTITUDE SCORES PRETEST
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ANNEXURE VII "MASTERCHART ATTITUDE SCORES POST-TEST
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ANNEXURE VI - MASTERCHART PRACTICES PRETEST
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ANNEXURE VIl MASTERCHART PRACTICES POST-TEST
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