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ABSTRACT :
Most Singaporean students claim that they are concerned about climate change.
However, many of them are unaware of the various long-term impacts of climate
change. Since an awareness of such impacts of climate change could prompt students
to take deliberate steps to reduce their carbon footprint, this project group set out to
develop a resource to educate Singaporean students on the impacts of climate change
on Singapore. Our groups’ needs analysis showed us that making a video game would
allow this project group to reach out to the greatest number of Singaporean students.
Thus, this project group came up with the resource named ‘Disaster Inc’ which consists
of an interactive, cross-platform video game, a subreddit to facilitate discussion
regarding the game, and a game Wikipedia page that explained the science behind the
game. Feedback collected from several rounds of play-testing found that the resource
package was not only able to hold the students’ attention but also educate the students
on the various long-term impacts of climate change, thus fulfilling the aforementioned
objectives.
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1 INTRODUCTION
1.1 Rationale:
Climate change is a pressing concern that affects not only the environment but also our
daily lives. As a matter of fact, Singapore’s minister for the Environment, Mr. Masagos,
called “Climate change an existential threat that nations cannot ignore”. Singapore is
not insulated from the impacts of climate change. From 1980 to 2020, the annual mean
temperature in Singapore has increased from 26.9°C to 28.0°C. The mean sea level in
the Straits of Singapore has also increased at a rate of about 1.45mm per year from
1975 to 2009. This is a major concern as Singapore is a low-lying island.
Apart from rising sea levels, Singapore is situated in a region where vector-borne
diseases are endemic. A rise in temperature would lead to more cases of vector-borne
diseases like dengue as they are usually observed during warmer periods of the year. In
addition, frequent and severe instances of warm weather may lead to more occurrences
of heat injuries and discomfort among Singaporeans.
In addition, Singapore is heavily reliant on other countries for food. According to
statistics published by the Singapore Food Agency, 26% of Singapore’s food comes
from Malaysia, 7.8% from India, and 10.8% from China. Therefore, changes in climate
which result in reduced food production in various parts of the world could all have a
trickle-down impact on Singapore’s food security.
Whilst it is true that there is only so much an individual can do to combat climate
change, it would be fallacious to say that an individual can do nothing to combat climate
change at all. According to Richard Heede (Heede, 2019), co-founder of the Climate
Accountability Institute, we can reduce our household footprint by 24,000 pounds of
CO2 per year, on average by doing things such as: turning off the water-heater whilst
shaving or washing our face, turning off unneeded lights, and air-drying clothes if
weather conditions permit. In addition, consumers can support companies that are
environmentally friendly by purchasing products created by such companies.
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Educating Singaporean students on the impacts of climate change can increase their
concern about climate change which could, in turn, encourage them to take steps to
combat climate change. Thus, education by means of suitable resources is important as
it can change student’s daily habits so that they live more environmentally-friendly
lifestyles. This can help to combat climate change and lessen the impacts of climate
change as stated above.
1.2 Objectives:
Our group’s objective is to educate students on the impacts of climate change in the
hope that they will be willing to take action to mitigate the effects of climate change.
1.3 Target Audience:
Singaporean students in upper primary and secondary school (Ages 10-16).
1.4 Resources Made:
Our group’s resource package consists of:
-

An interactive cross-platform video game

-

A game wiki page

-

A game subreddit

The purposes of the various components of our resource package are explained in 3.2.
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2 REVIEW
As of now, many news sites do write articles that detail and explain the various impacts
of climate change. Our group believes that those who read such articles could certainly
learn more about the impacts of climate change. However, a study conducted in 2015
by Microsoft Corporation and which was published in Times magazine found that the
average person (who has a digital device) generally loses their concentration after
about 8 seconds, down from 12 seconds in 2000. The researchers said that our
increasingly digitalized lifestyles are to blame for these significant decreases in attention
span. With this in mind, our group felt that a resource package containing magazines
and infographics were less likely to be able to hold students’ attention. Thus we felt
such resources would be less effective in educating students on the impacts of climate
change.
Our group thus turned our attention to reviewing resources that were shown to be able
to hold students’ attention.
'Stop Disasters!’ is a game that was developed in conjunction with the United Nations
Office for Disaster Risk Reduction with a target audience similar to ours. It has received
generally positive reviews from students worldwide and can thus be said to be able to
hold the attention of students. Players can choose which region they want to play in and
the disaster they will face. Disasters available include tsunamis, hurricanes, and
volcanic eruptions. The main objective of the game is to save as many lives as possible.
However, the game has a number of flaws:
-

Its lacks realistic depth (for e.g., a player can perform unrealistic actions such as
moving entire buildings to higher ground)

-

Its short duration and focus on saving lives results in the game failing to present
the bigger picture and the long-term impacts of climate change
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Additionally, the game stated above was made for a global audience thus our group felt
that it was unlikely to have a significant influence on Singapore students. After all,
natural disasters like hurricanes and tsunamis are extremely unlikely to occur in
Singapore. Thus, our group felt that Singaporean students may get the wrong
impression that climate change is irrelevant to Singapore after playing such games.
Thus, due to the 2 points stated above, our group felt that there was still a need for
alternative resources that educate Singapore students about the effects of climate
change and how to prevent them.
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3 METHODOLOGY
3.1 Needs Analysis:
So as to ascertain the usefulness of the project, a Google form was made. A total of 50
responses were collected. All respondents were Singaporean students in upper primary
and secondary school (Ages 10-16).
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The first question our group asked was: “On a scale of 0 to 10, how concerned are you
about climate change?”

Our group found that a sizable percentage of respondents (the portion behind the dotted
green line) were not too concerned about climate change. Overall, there was also a lot
of room for improvement.
As for the next question, our group created a list of the impacts of climate change and
asked respondents to tick the ones they were aware of.
The list of impacts included:
-

Abnormal weather conditions

-

An increase in the likelihood of floods and heatwaves

-

Forest fires

-

Rising sea levels

-

The extinction of many species of animals
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-

An increase in the number of food shortages worldwide

-

A decline in the population of useful insects such as bees, butterflies, and beetles

Whilst over 90% of respondents were aware of the first 4 impacts of climate change on
the list, less than 75% of respondents were aware of the 5th and 6th impact of climate
change on the list. Additionally, less than 50% of respondents were aware of the last
impact of climate change on the list. This showed our group that there was much room
for improvement when it came to increasing student’s awareness of the various impacts
of climate change.
For the next question, our group asked: “Are you up to date with the latest news on
climate change?” A mere 36% of respondents said they were up to date with such
news.
Thus, the 3 questions stated above confirmed that there was room for teenagers to be
educated on the impacts of climate change, validating our groups’ objectives as stated
in 1.2.
After having validated the usefulness of our objectives, we set out to find how best we
could achieve those objectives.
Our group asked the question: “What do you regularly do?” and provided a list of
options for respondents to choose from.
Some options included:
-

Gaming

-

Reading books

-

Reading news articles

As more males tend to play video games and more females tend to read books, we
made an effort to get both male and female respondents.
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65% of respondents said that they frequently played video games, 40% said they
frequently read books, and 35% said they frequently read news articles. This showed us
that video games would allow us to reach the largest audience. As such, we decided to
create an interactive video game to achieve our aforementioned objectives.
3.2 Development of resources
3.2.1 Educational game:
Link to educational game:
https://drive.google.com/file/d/1E2wbvgGz80mxBjsM39tLDCDxmVwuPtuJ/view?usp=dri
vesdk
The game was designed in a way to allow players to make in-game decisions that
would determine how Singapore would react to certain impacts of climate change. In
doing so, our group hoped that they would learn about the impacts of climate change on
Singapore.
The game was made using Unity, a game developing engine that utilizes the
programming language c# (c sharp). The code was written by members of the group
and contains more than 3000 lines of code.
Some of the images used in the game had been designed by willing students not part of
the group. The rest of the images were taken from non-copyright sources.
The game files were uploaded to Google Drive so that they could be accessed by the
public.
Since the game is an educational one, our group put in special effort to ensure that the
information presented in the game was fairly accurate. All relevant information was
taken from reliable sources of information such as the Straits Times and official reports.
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(The first stage of the game involves utilizing development points to make various
infrastructure upgrades which would help players to mitigate the various impacts of
climate change in the second stage of the game.)

(In the second stage of the game, players are met with various ‘disasters’ to which they
can make decisions that would worsen/lessen the impacts of these ‘disasters’.)
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(The 5 pictures above display some of the in-game ‘disasters’ players have to deal
with.)
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3.2.2 Game Wikipedia page:
The game wiki page was made to:
-

Allow players to learn more about the game and the science behind various
in-game mechanics

Whilst the effect of climate change on various in-game events was explained within the
game, the game wiki page was made for players who desired a more in-depth
explanation.
The game wiki page is hosted on fandom.com. Link to Game Wikipedia page:
https://disasterinc.fandom.com/wiki/DisasterInc_Wiki

(This portion of the game's Wikipedia page explains how the popularity rating algorithm
works.)
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(This portion of the game's Wikipedia page explains the science behind the heatwave
event.)
3.2.3 Game Subreddit:
Subreddit: r/DisasterInc
The Game Subreddit was made to:
-

Facilitate discussion regarding the game

-

Allow for players to submit update requests

-

Allow players to report bugs/glitches

The images below show that the Game Subreddit has fulfilled the aforementioned
objectives.
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(A player asks for help/tips on how to complete a certain portion of the game.)

(A player requests that a speed up/slow down function be added to the game. The
update request, as shown above, was quickly incorporated into our game so as to
improve players’ gameplay experience.)

(A player reports a certain bug in the game which was promptly fixed.)
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3.3 Pilot Testing:
After completing the interactive video game, we set out to find out:
-

How interesting our group’s resource package came across to students

-

How much students would learn from our group’s resource package

Thus, rounds of playtesting were conducted and respondents filled up a Google form
upon completion of playtesting. A total of 80 responses were collected.
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The first question we asked was: “On a scale of 0 to 10, how interesting did you find our
resource package?”

As a majority of students indicated an 8 or a 9 on the scale, we believe that our
resource package was able to hold the attention of playtesters. This corroborates our
observations during the various rounds of playtesting where it was apparent that many
students were highly engaged during the part of the game where they had to handle the
various in-game disasters.
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The next question we asked was: “On a scale of 0 to 10, how much did you learn about
the impacts of climate change in Singapore after using our resource package?”

As most students indicated a 7 or an 8 on the scale and none indicated anything less
than a 7, we believe that most students learned more about the impacts of climate
change after using our resource package.
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Here are what some students said they learned after utilizing our resource package:

Thus, after playtesting, we believe that our group’s resource package has been effective
in holding students’ attention and in doing so, educating them on the impacts of climate
change in Singapore. As such, we believe that our resource package has been able to
meet our objectives as stated in 1.2.
3.4 Collaboration with the Ministry of Education (MOE):
As the feedback collected from the playtests was rather positive, we decided to
approach the Ministry of Education and ask them if they would be interested in using
our resource package as a tool for climate change education. The curriculum planning
department of MOE has made several inquiries and has requested for the link to
download the educational game. They are currently in the process of determining its
suitability as a tool for climate change education. Should MOE feel that our group’s
resource package be a suitable tool for climate change education, our resource
package would be able to reach a larger number of Singaporean students.
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4 OUTCOME & DISCUSSION
The project has been successful in educating students aged 10-16 on climate change
and its devastating effects on humanity, as seen in the positive feedback collected in the
pilot test. By playing our group’s educational game, some students have learned how to
better deal with climate change - not just from a citizen’s perspective, but also from a
leader’s point of view; by placing the player in the government’s shoes, the player is
exposed to the bigger picture of what climate change can do to us as a nation. We
believe that this has heightened their awareness and urgency to take actions to combat
climate change.
However, due to the large amount of information each climate change event entails, the
efficacy and the playability of our game are less than optimum. As our game aims to
educate and invoke urgency in players, a certain amount of information has to be
present in every individual event. This herein lies the problem, as some of our players
find the descriptions of some events too wordy and tedious for reading. This reduces
our game’s overall effectiveness in educating students on the impacts of climate
change.
With regards to the aforementioned problem, we think we can alter the descriptions for
the individual events such that it is packaged in a more concise manner, ensuring our
game is both informative and fun to play at the same time. Further cooperation between
MOE and us will also increase our target audience and hereby benefit more students our future leaders - in acquiring more knowledge on climate change.
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5 CONCLUSION
Project Disaster Inc. was an insightful and enriching project for all of us as it:
-

Further educated us on the effects of climate change

-

Allowed us to hone our creativity

-

Allowed us to put our research, graphic designing, and programming skills into
practice

-

Allowed us to hone our teamwork and communication skills

Developing the resource package, in particular, the interactive game, was a big
challenge for us as making a game that is both educational and interesting is no easy
feat. Whilst the programming was relatively easy, drafting a game model was tough and
we had to make several major changes to our game model throughout the year. These
all required considerable time and effort from the entire team. In all, we had as many as
5 to 6 drafts thus we would consider creating the interactive game the biggest challenge
we faced whilst completing this project. Ultimately, seeing that more of our players were
able to gain a deeper insight into climate change made the time spent feel worthwhile.
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