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Fig.1 Displays of (a) initial condition setting, (b) simulation process, and (c) simulation result on the rainfall-runoff modeling game
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Table 1 Learning content in each section of the first part of the workshop
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Table 2 Content of questionnaire conducted in this research
No. Question Answers prepared

Q1  Did you know the mechanism of flooding that occurs after rainfall?

Q2  Did you know that urbanization increases flooding?

Q3 Did you know that urbanization makes it more difficult for water to infiltrate into - I knew this before I had this experience.

the ground?

Q4 At what stage did you understand the mechanism that flood peaks increase faster - I learned it in Section A (Introduction)

in urbanized areas compared to natural conditions?

Q5 At what stage did you understand that the magnitude and timing of flood peaks can - I learned it in Section B (Animation)

change depending on ground surface?

- I learned it in Section C (Game)

Q6 At what stage did you understand that when an area gets urbanized, rainfall over - I haven't fully understood yet
the area is concentrated in a river faster (flooding occurs more often) ?

Q7  Which achievement excited you to be engaged in the workshop? (Multiple)

Q8  Have you ever learned about the water cycle in school?

Q8-1 If yes, where did you learn about the water cycle? (Multiple)

QY9  Have you ever learned about flooding and urbanization in school?

(If yes, there are 2 follow-up questions.)

Q9-1 If yes, where did you learn about flooding and urbanization? (Multiple)

Q9-2 If yes, in what ways? Please select all that apply. (Multiple)

- Pass the required score of 90

- Get higher score

- Get better score than your friends

- Change the setting and try the game many times
- Understand the mechanism of flooding

- Other

Yes/No

- Elementary school
- High school

- College/University
- Book

- Family

- Other

Yes/No

- Elementary school
- High school

- College/University
- Book

- Family

- Other

- Classroom lecture
- Textbook

- Video

- Game

- TV

- Other
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Anything that is harmful to people/environment?
What can we do about those hazards?

#Please just imagine to protect your family.
#1#1t's ok if it's NOT scientifically correct. Funny ideas are welcomed.

Examples from my students in Jopan:
I. No garbage separation

< Make a
2. Road is not flat, my grandma will get injured.
- Make a robot to repair the road.

video to show how to.

“Ask my grandma to go to the gym.

[We will use this for research purposes. ]
i So, please do NOT put personal info.

Fig.2 Material used in the workshop to introduce the self-hazard
mapping work
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[ Think of the “hazard” around your house. Are there
any dangerous things and how can you solve them?
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Table3 Elements included in each category of hazard for the
analysis of self-hazard maps

Element Category of hazard
River/Creek
Drainage/Irrigation canal
Pond

Ocean/Sea

KB BT 5P K

Mountain
Forest/Trees
Paddy field/Farm
Animal/Livestock

HAK - BEEICET AN —F

Electric wires
Garbage/Trash
Bridge

Road
Car/Tricycle/Jeepney
Rainfall/Cloud

Sun
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Philippines

Japan [Yamazaki et al. (2023)]

0% 10% 20% 30% 40%

@1 knew this before | had this experience. 1 learned it in Section A (Introduction)

[ 1 learned it in Section C (Game)

m | haven't fully understood yet.

50% 60% 70% 80% 90% 100%

11 learned it in Section B (Animation)

B2 No answer

Fig.3 Results of the questionnaire for Q1-6 after the workshop in the Philippines and comparison with the previous study”

conducted workshop in Japan
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Fig.4 Responses to Q7 obtained after the workshop in the Philippines (N=44, multiple choice)
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Table 4 Summary of comments for water cycle education workshop

Category

Comments

IRIEBHEE DEIIEZDOWT | 9

1 After the report and some discussion I further understanding the importance of good environment
specifically on water and that how we can identify the harmful things around us it provides us or practice
our critical thinking skill on how we can manage those harmful things that surrounds us everyday.

(Omitted) It is a good activity for students to learn more about what to do or possible ways of
improvement in water cycle education. It is also a way for other professors or researchers to gain
knowledge, information, or thoughts, and ideas of people who live near areas that are hazardous to the
water cycle. In this, researchers can gain more ideas to what to do to improve the water cycle education.

discussion.

J—2 gy TORMER 6
T T AT AT HIRE

water cycle.

see it for ourselves.

3 A model that represents how water flows around an area or community so that visual learners will have
an easier understanding of the lesson.

4 Like what we did, I think it's easy to understand more if there is animation and games including in the

5 One possible improvement in water cycle education is the integration of interactive, technology-based
learning tools to engage students and enhance their understanding of this critical natural process.

It was fun all in all but I hope that there will be more fun and interactive activities that us students can
participate and engage with so we can further expand our knowledge about water cycle education.

7 T would suggest to increase emphasis on practical application to provide more opportunities for students
to apply their knowledge of the water cycle in real-life scenarios. This could involve simple practical
exercises like designing water management plans or analyzing the impact of human activities on the

8 T hope it won't limit us learning inside the classroom. It will be better to experience and go to the field to

E 72BN DB EIZDONT

a flood.

9 Reforestation is the answer for the flood because it sips water to prevent those hazards.
10 If possible we must conduct a tree planting activities so that we can help our mother nature recover.

11 Parent and community involvement: Encourage parents and the wider community to actively participate
in water cycle education initiatives. This can be done through workshops, awareness campaigns, or
community events that promote water conservation and education.

12 Us Students, and as a Filipino Citizen for me it was more better if we unite into each other to help our
country our community to prevent the places from flooding to preventing throwing trash in the canal,
river and sea so the water can flow freely and let's plant more trees so it will absorbed the water if there is
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Abstract

This research investigated the effectiveness of the water-cycle education workshop using the
rainfall-runoff modeling game and self-hazard mapping. The workshop was held at schools in
Antique, Philippines to check if understanding the rainfall-runoff process could enhance more
detailed discussion about the local disaster mitigation/prevention. The questionnaire survey results
showed that the visualization and repeated experiments by the game contributed to understanding
the flooding mechanism in both qualitative and quantitative ways. Students confirmed the difference
in flood peak depending on the land cover difference by the game. Thus, they were able to discuss
more realistic flood management strategies, such as local old forest management, by self-hazard
mapping. The water-cycle education workshop could be used to deepen the insights regarding local
flood management by integrating the theory of the water cycle and situations of the local
environment.

Key words : flooding, disaster prevention education, self-hazard map, risk communication, Scratch




