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ABSTRACT

The thrust of this study was to take a look at responses of young
people to the Oculus Rift-based disaster simulation game Minmin
Escapes from Disaster. This paper was a proof of concept that
aims to further explore the value of a virtual reality disaster game.
The game was created with the Unity Game Engine and tested on
young adults (ages 19-21) and children (ages 4-8). Responses to
the prototype were used to gauge how effective a fully developed
disaster simulation game would be to young people as an
immersive, educational tool. Overall, results showed that young
adults responded well to the game while young children had a
difficult time understanding the game mechanics. These results
are evaluated to see how a fully developed game using virtual
reality will be received by its target audience.
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1. INTRODUCTION

Free and accessible web-based games such as Stop Disasters! by
the UN International Strategy for Disaster Reduction (UN/ISDR)
have been created because games are an effective way to educate
[8]. Aside from Stop Disasters!, the UN/ISDR has also invested in
creating other games such as Riskland, an educational Q&A board
game about reducing the impact of disasters, and Magnitude, a
board game where players act as national ministers in furthering
national development. Aside from the efforts of the UN/ISDR,
there are very few or no disaster preparedness games in the
market. The PS3 only has Disaster Report (2003), a Japanese
survival action-adventure video game. On the Wii, Nintendo
published Disaster: Day of Crisis, an action-adventure third-
person survival game.

Similar to the games mentioned above, Minmin Escapes from
Disaster focuses on survival against natural disasters such as fires
and earthquakes. The goal of the game is to teach children about
what to do during a disaster in such a way that it is fun and
educational. To do this, Minmin Escapes from Disaster uses
virtual reality. Virtual reality is a “three-dimensional, computer
generated environment” which the player can interact with and
explore. The player is commonly immersed, becoming part of this
virtual world and allowing him/her to manipulate objects within
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the world. Virtual reality has several benefits, notwithstanding the
ones that are already included with the benefits of designing a
game for disaster preparedness such as its “improve[d] knowledge
acquisition and retention” [17]. In essence, virtual reality offers
another dimension of learning for the individual.

STOP DISASTERS!

Figure 1. Stop Disasters! is a disaster simulation game from the
UN/ISDR. The game objective is to save lives by improving the
community to become resilient against natural disasters.
Source: stopdisastersgame.org

Minmin Escapes from Disaster is a virtual reality disaster
simulation game for young people. The research group focused on
young people because knowing how to prepare for a disaster
should be learned as early as possible. Minmin Escapes from
Disaster places the user in a first-person situation under a
simplified disaster. It takes place in a tree full of fairies, not
humans. In this light, the user is able to learn more about how to
face a disaster by being placed in a fantastical situation. This
paper is a proof of concept that aims to explore the possibility and
design of such a game.



Figure 2. Disaster Report (2003) is a post-disaster survival game.

Source: ign.com

2. HARDWARE COMPONENT

The Oculus Rift is a virtual reality head-mounted display
developed by Oculus VR [13]. The Oculus Rift is ideal for virtual
reality disaster simulation because it can create a truly immersive
experience. Many games and even movie start-ups are taking
advantage of the Oculus Rift. Zero Point is a movie planned to be
both 3D and 360 [11]. Oculus Rift games can even generate real
fear. The game Breach lets the player explore a ship while an
unknown entity follows. Since the sound is immersive and you
cannot see anything of the real world, one is placed in a seemingly
real situation. The Oculus Rift can even let players feel virtual
limbs, such as in the game Don’t Let Go. The real-world impact of
the Oculus Rift has been showcased in the game Snow World
which has been shown to have an anesthetic effect [1] and the
game SMS Racing which simulates driving while SMSing.

The Oculus Rift device detects the user’s head orientation and will
then change the view in the ocular screen to match head
movement. Sensor Fusion is the term used to describe the
integration of information from the gyroscope, accelerometer and
the magnetometer. It helps determine the player’s orientation in
the real world and synchronizes this in real time.

*  Xis the positive up direction
* Y is the positive right direction
*  Zis positive to the back

*  Pitch is rotation around X, positive when pitching up.

*  Yaw is rotation around Y, positive when turning left.

* Roll is rotation around Z, positive when tilting to the
left in the XY plane.

Figure 3. Oculus Rift movement
Source: Oculus SDK_Overview.pdf

The function of the Oculus Rift as immersive with 3D and head-
tracking functions fits well with the game’s purpose. Using the
Oculus Rift, we can create an immersive disaster preparedness
game. By making players see the disaster happening around them,
we can better teach children about how to survive in a disaster.

3. GAME DESIGN

This segment takes a look at the game design of Minmin Escapes
from Disaster.

As a first-person dungeon escape game on the Oculus Rift, its
main objective is to teach children and teens about surviving
disasters using a childlike and non-realistic environment. The
researchers do this by having the player play as Minmin, a fairy in
a cartoonish world. The game takes place in a fantastical setting to
make the game more attractive to children.

3.1 Game Rules

1. The player wins if he or she reaches the door before his
or her health bar depletes.

2. When the player’s health bar depletes, the game is over.

3. The player’s health bar depletes over time.

4. Acting in dangerous ways will make the game end,
prompting the player to restart the game. Ways to make
the game end includes:

a. Going near windows, which is dangerous
during a disaster;

b. Being hit by falling objects;

c. Touching flames.

5. Some dangerous actions will only reduce the player’s
health instead of instantly ending the level.

6. Picking up a first aid kit will increase the player’s
health.

Figure 4. This in-game screenshot shows a depleted health bar
and shelves falling due to the earthquake. Players may also go
underneath tables to protect themselves from falling objects.




Figure 5. This screenshot shows the house engulfed in fires. On
the left is a first aid kit, which players can pick up to heal health.

3.2 Level Design

There are five levels. When the player finishes one
level, she can unlock the next level. There are different disasters
for each floor. Floors 1 and 2 are in an earthquake. Floor 3
displays a house engulfed in fires. Floor 4 combines both an
carthquake and a fire.

Figure 6. Getting to the door before the player’s health bar
depletes gives them access to the next level.

3.3 Look and Feel
3.3.1 Camera System

The camera is in the first-person point of view. This means that
when the player puts the Oculus Rift on, he or she sees through
the eyes of Minmin the fairy. The game uses the keyboard
(WASD) to move the player around.

3.3.1 Aesthetics

The look and feel of the game is generally simplistic and
childlike. Cell shading will be used to create a cartoonish look.
These are non-realistic in design. The aim of the aesthetics is to
make the player feel less fear despite the disasters happening.
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Figure 7. This aerial shot shows the game aesthetics. Cell shading
and simple shapes are used to make the environment cartoonish.

4. TEST PLAN
4.1 Test Objective

The objective of the test was to see (a) how immersed target
players are with the game and (b) how much they learn from the
game. There were two tests done. The first test was done with a
young adult group with a survey administered directly after the
gameplay session. The second test was done with young children.
Instead of administering a survey, the researchers asked the
children what they liked and did not like about the game.

4.2 Sample Profile

The alpha test was conducted among an older age group consisted
of five individuals with the following profile:

1. Male;
2.  Between 19-22 years old; and
3. Has had experience playing an FPS.

We chose males who have had experience playing first-person
player shooters (FPS) because the controls for FPSes are the same
ones used in our game. This removed the obstacle of the player
having to get used to controls in order for us to better measure
how effective the pedagogical aspects of the simulation is.

The observation test with the young age group consisted of three
children with the following profile:

1. Between 4-8 years old; and
2. Interested in games.

4.3 Testing Methods
These rules were followed for the alpha test with the older age
group:
(a) Each player will have a cap of 10 minutes, or until they
reach level 4;
(b) Briefing will include the game objective and movement
controls; and
(c) The test administrator will take observations.

Each game tester answered a survey after ten minutes of play.
Aside from measuring the level of fun and whether or not the
player was able to learn the important concepts for each level, the
survey asked for standard feedback (features to start, stop and
continue).

These rules were followed for the younger age group:

(a) Briefing will include the game objective and movement
controls; and
(b) The test administrator will take observations.

5. TEST RESULTS
5.1 Alpha Test Results

The first question asked participants to rate their experience from
based on the statements given. Responses vary between 5 tiers:
not at all, slightly, moderately, fairly and extremely. Here is a
summary of the results:

Statement General Result

I felt bored Not at all-Slightly

It was aesthetically pleasing Moderately-Fairly




I felt challenged Fairly-Extremely
I felt skillful Slightly-Extremely
I felt absorbed Fairly-Extremely
I thought it was fun Fairly-Extremely

We asked participants what they learned from the minigame and
received these responses:

Hide under tables during an earthquake 5 19%
Stay away from windows during fires and earthquakes 2 7%
Stay away from shelves during an earthquake 3 1%
Stay a safe distance from fires 5 19%
Bring first aid kits 4 15%
Be wary of falling objects 3 11%
Act quickly during a fire 5 19%

We asked testers the question, “Before playing the game, do you
think you know how to respond when a disaster hits?” and
received responses between having “some knowledge of
[response]” and knowing “[full] well how to respond.”

We also asked the testers where they gained their knowledge of
how to respond to a disaster (previously) and received these
responses;

School drills

Publications

26%
21%
1%

0%
1%
11%
1%
1%

0%

0%

Curricula, modules and presentations
Performance and the Arts

Games and Competitions

Audio and Video Materials

Web Resources

Social Media

Telecommunications
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None

Responses averaged a 4.4 / 5 when we asked testers whether they
are more prepared to respond to a disaster after playing the game.

Where:
1 - I felt no effect on my capability to respond to a disaster;

3 - I felt that the game slightly helped my ability to respond to a
disaster; and

5 - I felt that the game improved my capability to respond to a
disaster.

Lastly, we asked testers what they liked and did not like about the
game, as well as what they would like to see for the next iteration.

5.2 Observation Test Results

General Observations from Children

1. The children had a hard time finding the door;

2. Without guidance, the children would not know what to
do with the game;

3.  The children had a difficult time with the controls; and

4. The children were confused by the different elements
happening simultaneously in the game.

General Feedback from Children

The timer was too fast;
Jumping and crawling should be enabled;
The game should look better visually; and
The game is confusing.
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6. DISCUSSION OF RESULTS

This segment looks at the results of both tests and what it means
for the research objective. As a proof of concept, the objective of
this study was to look at how young people respond to an Oculus-
Rift based disaster simulation game. Would a disaster-based
simulation game be feasible on the Oculus Rift? With two test
groups, the results varied.

6.1 Alpha Test Discussion

The alpha test was the test done with the older age group. This
portion will be discussed in three aspects (a) fun, (b) pedagogical
success and (¢) improvements.

In general, the game was fairly fun for players. From our test data,
the game was absorbing. Feedback ranged from “not at all” to
“slightly” boring as well as “extremely” and “fairly” absorbing. In
general most thought it was “fairly” fun. The game was also
“extremely” challenging to most testers. Meanwhile, there was a
varied response to the statement “I felt skillful.” Response to this
varied because the testers had different levels of FPS experience.
One had only played FPS once and was not used to the controls
(he was also the only one who gave stated that he felt extremely
skillful).

In this regard feedback from players showed that what they liked
most was the “overall feel” of the game. From the music to the
decreasing health bar, the game made them feel the sense of
urgency during a disaster. According to a tester, the “time based
component increased pressure and willingness” to escape the
floor. The falling debris and fire also added to the game ambiance.
This is exactly the kind of game situation and environment we
wanted to simulate. In a disaster, one is also under duress because
of what is happening around them.

We can also conclude that the players learned slightly. Their
response to the whether or not the game helped their ability to
respond was above average. They felt that the game improved
their capability to respond to a disaster, even if it was only slight.
They were able to learn the basic response to fires and
earthquakes such as hiding under tables or staying away from
flames (although these are already common knowledge). Perhaps
when more features have been included, especially ones that are
less common knowledge, responses to this question will be better.

In response to making players feel more challenged, we can add
more features to the game or provide varying levels of difficulty
(hard and easy mode). Players’ negative response was mainly due
to bugs, the limitations of the Oculus Rift and need for better
graphics. For example, some tables were floating while they were
playing. Meanwhile, one of our testers felt nauseated because the
Oculus Rift was not calibrated to his eye properly. The game only
scored an average in being aesthetically pleasing, because we
used free assets for the prototype.

Finally players suggested adding features that were already in our
game design plan (but not implemented in the alpha test
prototype). This further fortified the necessity of such
unimplemented features in succeeding versions of the game. For
example, many suggested crouching, running and crawling
features to get under tables and to cover space faster. They also



suggested adding more objects in the scene such as falling
chandeliers and electronic devices. Other suggestions were about
the user interface and user experience such as more sound effects
and better font for messages.

6.2 Observation Test Discussion

Overall, the children did not like our game. They were enticed by
the idea of the Oculus Rift, but when they were already playing,
they were too confused to truly be “immersed.” We observed that
the children had a hard time using the controls and understanding
the purpose of the game. They had a difficult time using the
keyboard, the Oculus Rift and the mouse at the same time. They
had a hard time finding the door to go to the next level without the
observer’s help. As a result, the observers could not gather data
about how much they learned since they were struggling with the
game.

7. CONCLUSION

Games are an effective means of raising awareness about disaster
preparedness. Our study aimed to see whether or not virtual
reality could become an educational tool to teach young people
about disasters. It also wanted to determine how effective a virtual
reality simulation game could be to teach young people.

Our study showed that an Oculus Rift-based game is a good
means to educate young adults. Everyone was interested in virtual
reality and wanted to try the game, yet only the older age group
was properly responsive to the game. With complicated devices
like the Oculus Rift, an older age group should be targeted
because children did not possess the dexterity and mindset to deal
with the disaster game.

If virtual reality games using the Oculus Rift are targeted towards
children, then the researchers recommend simplifying gameplay
and controls. Using an Xbox controller will reduce complexity by
making the controls more intuitive.

In conclusion, the researchers recommend further study to be done
with a more complete and comprehensive game aimed solely at an
older target audience. Virtual reality as an educational tool did not
fully show itself since the game was oversimplified. Without
being limited by simplifying the game for children, more complex
concepts and learning points can be taught using virtual reality.
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