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Abstract - Tackling climate change requires strong
cooperation from all countries. With the Paris
Agreement, countries have formulated policies to
address climate change. To be consistent with national
mitigation policies, climate change education is
particularly important, especially for young people.
Educators effectively implementing climate change
education in the absence of in-depth knowledge about
climate change is of paramount importance. This study
applied a new climate change educational program;
embedded 11 climate change videos in an online
course, C programming, cluster sampling was
employed to select participants; 51 students took part
in the four-week experiment, using a single group
repeated measures experimental design. There are four
key hypotheses: if climate change videos embedded in
online courses, there will be an improvement in climate
change awareness and mitigation behavior; there will
be measurable gender effects; effects will be retained;
and retention will vary with gender. The results
showed that the climate change videos significantly
enhanced student climate change awareness and
mitigation behavior; no significant difference between
the immediate post-test and the later retention tests,
indicating that the treatment was effective; no
significant difference between males and females in
climate change awareness or mitigation behavior.
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The research demonstrated that integrating climate
change videos into online courses, even those seemingly
unrelated to environmental topics, can effectively
enhance students’ climate change awareness and
inspire them to take mitigation actions. This approach
can be used in other online courses to help cultivate a
more environmentally conscious generation, which is
crucial for addressing the global challenge of climate
change.

Keywords - Climate change video, online course,
climate change awareness, climate change mitigation
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1. Introduction

With the various phenomena of climate change,
including increasing temperatures of both lands and
oceans, rising sea levels, and frequent extreme
weather events, it is evident that the contemporary
world is confronted with an urgent dilemma. Global
climate change is not only related to natural factors
but also results from human activities, such as fossil
fuels and industrial activities. Undoubtedly, it is of
great significance to prevent these activities from
reducing greenhouse gas emissions and subsequently
slowing down the pace of climate change. Following
the Paris Agreement, nearly two hundred countries
committed to promoting strategies and policies to
reduce carbon emissions significantly. For example,
Russian President Vladimir Putin signed the First
Phase Action Plan on National Adaptation to Climate
Change and the National Carbon Reduction Law.
China set the goals of carbon peaking by 2030 and
carbon neutrality by 2060. The United States
proposed the Green New Deal. Thailand developed a
long-term  development strategy to  reduce
greenhouse gas emissions.

To align public awareness and behavior with
expensive climate change mitigation policies, climate
change education is crucial to address the issue,
especially for the young generation. Lack of
education leads to the public’s indifference to climate
change and underestimates the individual’s impact on
climate change.
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Environmental education plays an essential role in
coping with climate change and transforming the
socio-economic model into a more sustainable and
environmentally friendly one. Education can make
people aware of the destructive consequences of their
impact on the climate and fundamentally improve
people’s understanding of how to protect the
environment [1], [2]. Promoting a common
understanding of the nature and consequences of
climate change is essential to shaping behavior and
supporting national and international action [3];
developing environmental education projects can
reduce the impact of climate change [4]. Therefore, it
is vital to carry out climate change education; it plays

a significant role in promoting individual
understanding of climate change.
2. Literature Review

Governments  worldwide have  recognized

education’s importance and great potential in dealing
with climate change [5]. Research on climate change
education has achieved rewarding results.

2.1. Research on Climate Change Education

Research on climate change education has led to
the successful use of various methods, such as
immersive virtual field trips, educational games, role-
play simulations, and volunteer activities. The author
implemented immersive virtual field trips in the
inquiry-based learning climate change intervention,
showing a significant increase in knowledge, self-
efficacy, interest, STEM intention, and willingness to
change behavior from pre-test to post-test [6].
Climate change games were practical tools for
education and summarized the currently available
types of climate change games [7]. Research
demonstrated the effectiveness of role-play
simulation in fostering climate change awareness,
enhancing collaboration, and promoting social
learning [8]. They suggested that similar exercises
should be used more widely in education.
Researchers also experimented testing the influence
of cooperation between 120 students from four high
schools in Austria and Italy and 28 climate change
experts, it was successful [9]. These were special
training activities for climate change education,
which required teachers to have professional
knowledge of climate change, and those who do not
have professional knowledge cannot replicate the
same climate change education.

In order to help more students to understand
climate change and improve their awareness of
climate change, some studies have incorporated
climate change awareness into the curriculum.
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Study has integrated environmental health into a
medical school curriculum [10]. Some researchers
called for integrating climate change and its impact
on health into the curriculum of the medical
education field and proposed a content framework of
climate change and health education suitable for
residents to learn [11]. Researcher also suggested that
climate change needed engineers to enable technical
solutions and integrate basic understanding, relevant
mitigation approaches, and evaluation tools of
climate change into thermodynamics and fluid
dynamics courses [12]. Climate change education
combined with the curriculum has played an essential
role in improving students’ climate change
awareness. However, it still requires teachers’
professional knowledge and the ability to integrate
climate change understanding and familiarity with
the curriculum.

Teachers’ knowledge level is the key to climate
change education. Therefore, research on teachers or
preservice teachers has also attracted attention. A
Brazilian public school included the theme “climate
change” in training conducted with teachers and
underscored the importance of this approach [13].
Research has successfully integrated climate change
education into the chemistry course and examined
the effect on preservice science teachers’ knowledge,
hope, and self-efficacy [14]. Training for teachers
plays a vital role in improving their climate change
knowledge, awareness, and training ability.

Some researchers focused on developing
standardized teaching modules to reduce the
difficulty of climate change education. The author
developed model teaching and learning modules and
provided lesson plans, micro-lectures, reading
materials, and step-by-step user guides to support
climate change education [15]. Standardized teaching
modules reduced teachers’ difficulty carrying out
climate change education, but teachers still needed
specific knowledge.

2.2. Climate Change Education with Online Learning

Since 2020, the COVID-19 pandemic, to some
extent, has influenced university courses and
services. For safety concerns, many educational
organizations have shifted to distance learning, and
online courses have become very popular [16].

If online courses can be used to cultivate student
climate change awareness, there will be extensive
benefits. Research explored the effect of massive
open online courses (MOOCs) on climate change
awareness [17]. They pointed out that MOOCs
enabled participants to understand climate change
better. Another research developed three MOQOCs to
accelerate knowledge dissemination on climate
change and health [18].
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They pointed out that MOOCs were an effective
method for teaching climate change topics.
Researchers used an online workshop to support
climate change education and provided students the
opportunity to discover how climate change affected
the weather, health, economy, politics, and culture
[19]. Long-term investments in online climate
change education could be the way forward as an
adaptation and mitigation action to climate change
[20]. Cultivating students’ climate change awareness
through online courses was feasible.

2.3. The Effect of Videos on Climate Change Awareness

Climate change videos received a lot of attention,
and research showed that these videos enhanced
students’ awareness. Researchers conducted a
content analysis of 100 climate videos on TikTok and
found that the sampled videos received 205,551,200
views, 40,203,400 likes, and 666,089 comments [21].
Another study utilized TED-Ed videos in the
classroom, addressed students’ knowledge gaps, and
enhanced their awareness [22]. Study also
investigated the responses to videos associated with
climate change through sentiment analysis and
revealed that viewers trusted the contents and videos
acted as a powerful tool for dissemination [23].
Therefore, videos were effective in cultivating
students’ climate change awareness.

2.4. Research Gap

Climate change mitigation requires universal
participation; thus, it is important to educate students
in a universal approach. How to lower the threshold
for teachers to carry out climate change education?
How to get more students to learn climate change
knowledge without burdening them? These are the
two difficulties of large-scale education on climate
change.

Undergraduate students play an essential role in
the future of climate change, and universities play an
important role in spreading climate change
awareness. In the realm of university education, a
pressing question arises: How can educators
effectively implement climate change education in the
absence of in-depth knowledge about climate
change? This issue is of paramount importance as it
directly impacts the quality and accuracy of climate
change education delivered to university students,
who are the future decision-makers and advocates for
environmental protection. In the present research,
short videos of climate change awareness training
were embedded in online courses, and students
studied climate change by themselves: the author
examined the effect of climate change videos, the
way of embedding in online courses, on student
climate change awareness and climate change
mitigation behavior.
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3. Definitions

People have perceived willingness and ability to
mitigate climate change was strongly associated with
climate change awareness [24]. Climate change
concern was a key predictor of climate change
awareness. Involvement was an essential factor
affecting the validity of awareness [25]. After adding
cognitive psychology theory, the definitions were
shown in Table 1.

Table 1. Definitions

Item Definition

Climate Climate change means a change of climate,

change attributed directly or indirectly to human
activity, that alters the composition of the
global atmosphere and which is in addition
to natural climate variability observed over
comparable time periods [26].

Climate Climate change video refers to short

change educational videos on climate change,

video which aims to cultivate student climate
change awareness and inspire climate
change mitigation behavior.

Climate Climate change awareness means people

change know that the climate is changing and this

awareness affects people’s health. It includes concern
about climate change, involvement in
climate change, willingness and ability to
mitigate climate change.

Climate Climate change mitigation behavior refers to

change actions to mitigate climate change.

mitigation

behavior

4. Method

This research adopted a single group with a post-
test and repeated-measure design. The intervention
consisted of 11 climate change videos, which
embedded in an online C programming course.
Students who had not been exposed to courses
related to climate change were selected as
experimental subjects through cluster sampling. The
present research developed the climate change
awareness and mitigation behavior scales. After
reliability and validity testing, the data collection was
implemented using the Wenjuanxing platform. In
terms of data analysis, a comprehensive range of
methods was systematically utilized to scrutinize the
intervention effect of video embedding, gender
differences, and their retention effect.

4.1. Research Sites

C programming is a basic course in science and
engineering disciplines. It mainly teaches the
grammar of the C language, as well as cultivating
student problem-solving, logical thinking and
computational thinking.
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The online course was open to undergraduate
students. For this course, climate change was
irrelevant and the current research wanted to
determine whether the embedded videos would be
effective in raising climate change awareness or
mitigation behavior; it could be replicated in other
online courses, so the experiment had a wider
relevance.

4.2. Research Hypotheses

There were two independent variables (gender,
climate change videos embedding in online courses)
and two dependent variables (climate change
awareness, climate change mitigation behavior) and
four key hypotheses, H1 — H4, with sub hypotheses
(A) for awareness and (M) for mitigation:

4.3. Research Design and Procedure

A single group with a post-test and repeated
measure design was employed, there was only one
experimental group and no control group (Figure 1).
The intervention consisted of 11 climate change
videos; each video lasted about five minutes. All
videos were embedded in an online C programming
course. Students spent about 15 minutes a week to
study the videos. The videos cover climate change
and global warming, natural and man-made causes of
climate change, climate change predictions, and so
on.

After a 4-week video study, students were asked
to answer a questionnaire about climate change
awareness and mitigation behavior as a post-test.
Retention was tested one week after the post-test, and

H1: If videos were embedded into online courses, again aftgr a further week, using the same
then it would be possible to measure an improvement questionnaire.
in (A) climate change awareness and (M) mitigation
behavior.
H2: There will be measurable gender effects for
(A) and (M).
H3: Embedded short videos will be retained for
(A) and (M).
H4: Retention will vary with gender for (A) and
(M).
Post-test Retentionl Retention2
Questionnaire | | Questionnaire | | Questionnaire
Leam with online | | | -
| course which | | |
embedded climate
— | change videos -
T, T: Ts
4 weeks 1 weeks 1 weeks

Figure 1. Study design

4.4. Participants

Cluster sampling was employed to select
participants. Details of the experimental group are set
out in Table 2. Students had not attended courses
related to climate change.

Table 2. Demographics

Item Information
Major Educational Technology
Experience 18 years
Student Level Year 1
Age range 18-20 years
Sample size N =51 (12 males, 39 females)

TEM Journal —Volume 15 / Number 2 / 2026.

4.5. Instrument Development

The questionnaire used was based on an existing
questionnaire [27], adapted for the specific research
objectives. The final questionnaire is in Appendix 1.

The questionnaire covers two variables: climate
change awareness and climate change mitigation
behavior. Climate change awareness had four
aspects:

(1) Concern about climate change,

(2) Involvement in climate change,

(3) Ability to mitigate climate change and
(4) Willingness to mitigate climate change.
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Climate change mitigation behavior contains only
one dimension. All items were scored on a five-point
Likert scale. In addition, basic demographics (age,
gender) were requested.

To test the validity of the questionnaire, three
experts (Table 3) were invited to test item-objective
congruence (IOC). 24 items in the original
guestionnaire were reduced to 22, after two
unacceptable items were removed. The 24 items
appear in Appendix 1 — the original presented to the
students with an English translation. The items
removed are marked.

Table 3. Experts used for IOC checking

Name Title University
AJ/Prof. Dr. Chen Lingnan Normal
: Dean - -
Bishan University
Hanshang
Dr. Zh_eng Lecturer Normal
Danming S
University
Hanshang
AlProf. Huang Associate Dean Normal
Junsheng S
University
The questionnaire about climate change

awareness and climate change mitigation behavior
was constructed using the Wenjuanxing (/75 &)
guestionnaire software online [28].

Researchers distributed the questionnaire to the
target population; 30 questionnaires were collected.
The following are the reliability results.

The variable climate change awareness contained
four factors, concerning climate change, involvement
in climate change, willingness to mitigate climate
change and ability to mitigate climate change.
Cronbach a’ s for the four factors and the full
questionnaire was computed.

Table 4. Question reliability

Questions
Item Cronbach a
From To
Concern about climate 1 5 0.870
change
Involvement in climate 6 8 0.814
change
Ability to mitigating 9 12 0.794
climate change
Willingness to mitigate 13 16 0.943
climate change
Climate change 1 16 0.863
awareness
Climate change 17 22 0.820
mitigation behavior
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Cronbach a’ s for the sections of the question is
shown in Table 4. Overall, all a > 0.7, thus the
questionnaire met requirements.

4.6. Data Analysis

Four analytical approaches were used to process
the collected data. One-Sample t-test was used to
analyze the effect of embedding videos in online
courses, MANOVA (Multivariate Analysis of
Variance) was used to analyze whether there were
any differences between male and female in climate
change awareness and climate change mitigation
behavior after viewing videos. Two-way repeated
measure  MANOVA was used to analyze the
interaction between the embedded climate change
videos and gender on climate change awareness and
climate change mitigation behavior. Two-way
repeated measure ANOVA (Analysis of Variance)
was used to analyze retention of climate change
awareness and climate change mitigation behavior.
The significance value, p, was set to 0.05. If the
difference between the subject groups was
significant, the effect size and 95% confidence
interval were calculated. SPSS 25 was used for all
calculations.

5. Results

Following the experimental phase, researchers
analyzed the data to evaluate the effectiveness of the
embedded climate change videos.

5.1. Effect of Embedded Climate Change Videos in
Online Courses

To check the effect of the embedded videos, post-
tests included questions on climate change awareness
and mitigation behavior. A 70% criterion was
established as the success criterion, and a one-sample
t-test was conducted to evaluate effectiveness [29].
The results indicated p < 0.001 for awareness, and p
< 0.005 for behavior. (Table 5). Since there was
significant difference between the mean value and
70% criteria, accepted hypotheses H1 (A) and H1
(M): the intervention improved student climate
change awareness and climate change mitigation
behavior.

Table 5. Effect of climate change videos embedded in
online courses

Mean t df Sig.
Awareness o o 9.0 50 <0.001
(post)
Behavior
(ost) 23.1 3.45 50 0.001
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5.2. Gender Effect on Climate Change

MANOVA showed p >0.05 for awareness, and p
>0.05 for behavior (Table 6), i.e., there was no
significant difference between males and females for
awareness and mitigation behavior. The findings
provided no support for H2 (A) and H2 (M), leading
to their rejection; i.e., gender did not affect
awareness or mitigation behavior.

Table 6. Univariate test-analysis of gender effects in
climate change

DV v n X S ANOVA
F Sig.
Awareness male 12 65.0 10.8 0.42 0.52
(post)
female 39 668 74
Behavior male 12 237 55 0.31 0.58
(post)
female 39 229 3.9

5.3. Interaction Between Embedded Videos and Gender

To check the interaction between the climate
change videos embedded in the online course and
gender on awareness and mitigation behavior, two-
way repeated measure MANOVA was used (the
results are in Table 7).

The p-value of the interaction effect between the
climate videos embedded in the online course and
gender on awareness and mitigation behavior was
0.302; there was negligible interaction, therefore
prompting an interpretation focused on main effects.

Table 7. Multivariable Test of Interaction

Table 8. Retention tests

Mean Std. Deviation

male female  male female

Awareness  65.0 66.8 10.8 7.4
(posttest)

Behavior 23.7 22.9 5.5 3.9
(posttest)

Awareness  64.9 64.5 9.4 7.3
(retentionl)

Behavior 23.7 22.2 4.4 3.7
(retentionl)

Awareness  66.4 64.8 10.3 8.6
(retention2)

Behavior 24.4 23.2 4.2 4.2
(retention2)

Table 9. Multivariate test of two-way repeated measure
MANOVA for Retention

Value F Sig.
test 0.083 2.184 0.124

*Test means post-test, retention 1, retention 2

For tests of gender effects, p = 0.738 (Table 10),
i.e., there was no significant difference between
males and females. The result rejected the hypothesis
H4(A) and H4(M) that embedding videos into online
courses were retained differently by males and
females in either awareness or mitigation behavior.

Table 10. Gender effect in climate change awareness and

Value E Sig. mitigation behavior
test * 0.049 1.228 0.302 Source df Mean Square F Sig.
gender Gender 1 215 0.113 0.738

*Test means post-test, retention 1, retention 2
5.4. Retention of Embedded Videos

To confirm retention of videos embedded in an
online course on awareness and mitigation behavior,
and also to check any gender difference, two-way
repeated measure MANOVA was used. Means and
standard deviations for the post-test, and retention
tests 1 and 2 are shown in Table 8 for the post-test,
retention tests 1 and 2, p = 0.124 (Table 9), i.e., there
was no significant difference from the post-test to the
two retention tests.

TEM Journal —Volume 15 / Number 2 / 2026.

5.4.1. Retention of Climate Change Awareness

The study hypothesized that climate change
videos embedded in an online course would be
retained, including ideas about awareness and
mitigation behavior: this step checked the retention
of climate change awareness only.

The research used two-way repeated measure
ANOVA to check the interaction between the
embedded videos and gender and retention of climate
change awareness. For interaction between gender
and the treatment, p = 0.105, i.e., there was no
interaction, permitted a focused examination of main
effects.
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For the post-test, and retention tests 1 and 2, p =
0.291 (Table 11), i.e., there was no significant
difference in the three tests, so the lessons from the
videos on climate change awareness were retained
and hypothesis H3(A) was supported by the
experiment.

Table 11. Test of retention for climate change awareness
and mitigation behavior

Source df Mean F Sig.
Square

post-

test,

retenti 1.7
onl

and 2

post-

test,

retenti 2
onl

and 2

awareness 16.29 1.239 0.291

mitigation

behavior 1.57

1.660 0.195

5.4.2. Retention of Climate Change Mitigation Behavior

This study found a similar effect for climate
change mitigation behavior, using two-way repeated
measure ANOVA as in the last section, p = 0.195
(Table 11) for differences between the retention tests,
i.e., hypothesis, H3 (M) was also supported.

6. Discussion

The present study explored the effects of
embedded climate change videos in online courses
on student climate change awareness and mitigation
behavior. Clearly, embedded videos led to
significantly enhanced climate change awareness and
mitigation behavior, and the effect was retained.

The embedded videos were extended learning
resources - for students to learn independently,
teachers did not need to be involved in teaching
therefore they did not need to spend a lot of time and
energy. It is easily used in other online course by
others.

Overall, there were 11 climate change educational
videos, each lasting about 5 minutes and students
viewed 2-3 videos per week, so they spent 10-15
minutes per week ‘learning’ from the videos, which
was not enough to burden them.

A shortcoming of the present study was that the
experiment used only one course and no non-
professional courses were included: a follow-up
study will extend this one. For better effect, setting
climate change videos as compulsory learning tasks,
which could improve student learning consciousness.

Importantly, in this experiment, the online course,
C programming, had nothing to do with climate
change.
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Therefore, in order to enhance young peoples’
climate change awareness and climate change
mitigation behavior, other online courses can embed
climate change videos. As online courses are an
important learning resource currently, embedding
climate change videos into online courses has the
feasibility to spread awareness and affect behavior.

7. Conclusion

This study implemented a new climate change
educational program, by embedding 11 climate
change videos in an online course C programming.
This is an easy and feasible way to raise student
climate change awareness and inspire mitigation
behavior.

The effect of embedding videos in online course
was effective. At p< 0.001, the videos significantly
enhanced student climate change awareness, and at
p<0.005, the videos significantly enhanced student
mitigation behavior. Thus, it leads to retention effect,
the main effect about post-test, retention tests 1 and 2
had no significant difference, for awareness, p =
0.291, and for behavior, the p =0.195.

This paper demonstrated that integrating climate
change videos into online courses, even those
seemingly unrelated to environmental topics, such as
the C programming course, can effectively enhance
students’ climate change awareness and inspire them
to take mitigation actions, and provides a new
perspective and a feasible strategy for climate change
education.

Online courses are widely wused learning
resources, and by embedding climate change-related
content, which can reach a large number of students
across different disciplines, thus expanding the scope
of climate change education and raising public
awareness on a broader scale.

The approach can also help cultivate a more
environmentally conscious generation, which is
crucial for addressing the global challenge of climate
change.

One of the study’s significant strengths lies in its
practicality. The embedded climate change videos
serve as extended learning resources that require
minimal teacher involvement. Teachers do not need
to spend significant time and energy teaching this
additional content, making it easy to implement
across various online courses. Moreover, the time
commitment for students is relatively low: 10-15
minutes per week spent watching 2-3 videos, each
about 5 minutes long. The low-burden learning
method ensures that students can easily incorporate it
into their busy schedules without feeling
overwhelmed, increasing the likelihood of sustained
engagement with the climate change content.
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Additionally, the approach’s simplicity makes it
easily replicable in other online courses, facilitating
the widespread dissemination of climate change
education.

There are also some deficiencies: the experiment
was limited to a single, not very large class, in one
course.

Follow-up studies should include experiments
with more courses and majors, it should also embed
other types of educational videos, for example food
saving, garbage classification, environmental
protection, etc., so that the universality of the effect
can be demonstrated.

Overall, this work provides a promising starting
point for integrating climate change education into
online courses. By recognizing its strengths,
addressing its limitations, and pursuing future
research directions, which can optimize the use of
online courses as a powerful tool for promoting
climate change awareness and inspiring mitigation
behavior among students and, ultimately, among the
wider public.
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Appendix 1
Question Result
A. Concern about climate change
1 I am worried about climate change.
2 Climate change will harm us.
3 My friends are concerned about climate change.
4 Climate change will negatively affect us.
5 Climate change will harm future generations.
B. Involvement in climate change
6 I had thought about climate change before today.
7 I want to learn more about climate change.
8 My family has shared events about climate change with me.
The city I live in will be affected by climate change. removed
C. Ability to mitigate climate change
9 I know how to make low carbon decisions at home.
10 I think my low-carbon lifestyle (such as walking and riding a bike to school) can motivate
other friends to act together.
11 I know how saving energy (water, electricity, etc.) contributes to climate change mitigation.
12 I think recycling waste (such as paper, cans, plastics, etc.) can effectively reduce the carbon
emission of a household.
Climate change can be controlled, if everyone participates in low-carbon emission reduction removed
actions.
D. Willingness to mitigate climate change
13 In the next year, | will learn more about climate change by myself.
14 In the next year, | will reduce the frequency of disposables.
15 In the next year, | will reduce the use of energy (such as electricity, water, etc.) in my home
to slow down climate change.
16 In the next year, | will change my living habits and recycle unused items.
E. Climate change mitigation behavior
17 In the past two weeks, | read up on climate change initiatively.
18 In the past two weeks, | focused on climate change knowledge in other courses.
19 In the past two weeks, | discussed information about climate change with my friends.
20 In the past two weeks, | advised my family to save water (such as washing vegetables with
water for flowers).
21 In the past two weeks, | have reduced the use of plastic bags while shopping.
29 In the past two weeks, | chose to walk or ride my bike when going to places near my
destination.
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