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flooding; This study addresses the urgent need for innovative educational tools to enhance flood
disaster mitigation literacy among elementary students. We developed Ular Tajir, a
Snakes and Ladders-based game, to improve students’ understanding of mitigation
disaster mitigation;  strategies and learning outcomes. Employing the ADDIE model (Analysis, Design,
Development, Implementation, Evaluation) and a quasi-experimental design, the
research involved 124 purposively sampled fourth-grade students in Sintang, West
ular tajir Kalimantan. Data were collected through questionnaires, knowledge assessments,
and documentation. Results demonstrated three key outcomes: (1) High feasibility
scores from expert validations (97% from media experts, 95% from material experts),
confirming the tool’s readiness for educational use; (2) Statistically significant
improvements in students’ mitigation comprehension (p = 0.000 < 0.05) across both
limited and large-scale trials; and (3) Progressive enhancement of learning outcomes,
with peak performance observed during the second trial session. The findings
underscore the efficacy of Ular Tajir as an engaging, play-based pedagogical tool for
disaster education. This study advocates for integrating interactive, game-driven
approaches into curricula to foster both conceptual mastery and practical
preparedness in flood-prone communities.

learning outcomes;

snakes and ladders;

INTRODUCTION

Background of the Study
Indonesia’s geographical position at the convergence of three tectonic plates—the Eurasian,
Pacific, and Indo-Australian plates—renders it highly vulnerable to natural disasters (Utami & Mustari,
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2020). Data from the National Agency for Disaster Countermeasure (Badan Nasional Penanggulangan
Bencana or BNPB) reveals 3,058 recorded disaster events in 2021 (Dihni, 2021), with floods
constituting the most frequent occurrence (1,288 incidents, 42.1% of total cases). Further analysis of
the Indonesia Disaster Information Database (DIBI, 2021) highlights Kalimantan as a region particularly
prone to floods and forest/land fires during the same period. The heightened disaster risk is
compounded by Indonesia’s climatic conditions, where intense seasonal rainfall exacerbates flood
frequency, underscoring the urgency for targeted mitigation strategies.

Sintang Regency in West Kalimantan Province faces recurrent and severe flooding, with
Ramadhan (2021) reporting inundations across 12 sub-districts—including Kayan Hulu, Sintang,
Sepauk, and Kelam Permai—during recent events. Floodwaters submerged homes, roads, and critical
infrastructure, paralyzing mobility and severely disrupting daily life. The crisis extended to education,
as schools in affected areas suspended operations, halting learning and compounding academic
setbacks for students.

Disaster mitigation encompasses structural and non-structural strategies to reduce disaster
risks. Structural measures involve physical interventions (e.g., flood barriers, drainage systems), while
non-structural approaches focus on policy, education, and community preparedness. Integrating
disaster mitigation into school curricula represents a vital non-structural strategy, equipping students
with the knowledge, skills, and proactive mindset needed to prevent, respond to, and recover from
disasters.

Field observations, however, revealed a critical gap: students in Sintang lack systematic
education on flood preparedness. Schools often respond reactively, canceling classes during floods
rather than fostering resilience. This ad hoc approach exacerbates learning losses and leaves students
unprepared to act safely during emergencies. To address this, schools in flood-prone regions must
prioritize anticipatory education, embedding flood mitigation principles into lessons. Such initiatives
would empower students to implement pre-disaster planning, informed decision-making during crises,
and effective post-flood recovery—transforming them from passive victims into proactive agents of
community resilience.

Problem of The Study

Disaster literacy is a cornerstone of community resilience, particularly as local populations serve
as primary stakeholders in mitigating and responding to crises. Effective risk reduction hinges on a
community’s ability to identify vulnerabilities and implement context-specific actions across all
disaster phases—preparation, response, and recovery. This imperative is amplified for vulnerable
demographics, such as children, who often lack the awareness and agency to navigate recurring
disasters (Suarmika & Utama, 2017).

Hayudityas (2020) emphasizes that disaster mitigation education holds particular urgency for
students in high-risk regions. Schools, as hubs of knowledge dissemination, offer a strategic avenue to
institutionalize such education. By embedding disaster preparedness into curricula, students and their
communities can cultivate adaptive capacities to anticipate, manage, and recover from crises (Astini &
Pradnya, 2017). However, a needs analysis conducted during pre-observation at State Elementary
School Sintang (January 31, 2022) revealed critical gaps: (1) no integration of flood mitigation content
into lessons, and (2) a lack of educational tools (e.g., Snakes and Ladders games) to reinforce disaster
literacy. Figure 1 illustrates the school’s location within Sintang’s flood-prone zone, contextualizing its
vulnerability and aligning with the study’s focus on high-risk educational environments.
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(b)
Figure 1: Post flood school (a) at state elementary school Sungai Ringin (a), at
state elementary school Sungai Kawat (b), at state elementary school
Mengkurai (c), and at state elementary school Sintang.

(d)

Efforts that could be made by using learning media. Learning media has the use of clarifying the
limitations of space, time, sensory power, such as objects that are too large that could be replaced
with pictures or models. Concept that is too broad could be visualized in the form of an image
(Wedyawati et al., 2020). The existence of educational games in learning makes students feel that the
activity they are doing is playing games, but actually they are learning based on what the teacher had
planned before (Maryana et al., 2018). The learning media of the flood snake and ladder game with
the concept of learning while playing makes students more active, creative and happy in learning. In
this flood snake and ladder game there are challenge questions and information related to flood
disaster mitigation actions, indirect experience in games that can be used to train the development of
mitigation understanding and improve student response in disaster risk reduction efforts.

Research’s State of the Art

It is essential to master the concept of integrating disaster education into the learning process,
as this is a specific skill that must be acquired by both teachers and students in disaster-prone areas.
Wedyawati & Lisa (2018) stated that flood disaster mitigation is a series of specific preparedness
actions undertaken before a flood occurs to reduce the risks associated with the disaster. Actions
categorized as specific preparedness for flood disaster mitigation include: 1) flood detection and
warning systems, 2) conducting flood awareness programs, 3) creating flood hazard maps, and 4)
developing master plans for floodplain land management. Meanwhile, risk reduction actions in flood
disaster mitigation include building canals, levees, reservoirs, flood barriers, and controlling erosion.

Disaster mitigation education is crucial for students given Indonesia's vulnerability to disasters.
It needs to be implemented in schools, particularly in the learning process, to empower students to
develop preparedness and resilience against disasters. Including disaster-related material as a
mandatory subject at every grade level, especially in elementary schools located in high-risk areas, is
expected to create a generation that is resilient and responsive to disasters. Moreover, students can
develop motivation, skills, and knowledge to take action in reducing disaster risks through educational
activities. Disaster education that can be implemented in elementary schools includes disaster
mitigation using educational media.

Ular Tajir (Snakes and Ladders for Flood Mitigation) is a game that combines education and
disaster mitigation education. This game uses a snakes and ladders board, pawns, dice, and involves
more than one player. It has been adapted into an educational game by modifying its design and rules
toincorporate themes related to flood mitigation. Ular Tajir is expected to foster disaster preparedness
in children from an early age. The game also attracts greater attention and full concentration from
children, engages them interactively, and offers an adventure filled with challenges and problem-
solving opportunities. This provides positive stimulation, allowing children to actively participate and
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develop an interest in the learning process. The Ular Tajir game employs a learning through play
approach. By playing Ular Tajir, elementary school students can indirectly enhance their understanding
of disaster mitigation, particularly flood disaster mitigation.

According to Setyowati (2019), disaster mitigation understanding in schools refers to the
thought process and practical efforts to reduce or eliminate all forms of disaster risks. This prioritizes
the learning process or other educational activities, enabling students to actively develop a culture of
preparedness in facing potential disaster threats. Disaster awareness understanding is developed
based on the following indicators (see Table 1):

Table 1. Flood disaster mitigation understanding indicators (Wedyawati et al.,2020)

Aspects Indikators Descriptor
Definition of flood Getting to know the meaning
Types of floods Getting to know the types of floods
Map of flooded areas Know safe places when floods occur
:efodre the ~Causes of flooding Recognizing the cause
00
disaster Flood disaster 1.Recognize useful objects when floods occur.
occurred  prevention 2.Know the evacuation route in the event of a flood disaster.
3.Able to practice (simulate) self-rescue skills when a flood
disaster occurs.
4.Doing community service work cleaning waterways.
The process of 1.Findthe nearest and safe self-rescue location.
flooding 2. Avoid dangerous places when floods occur
Rescue mechanisms 1. Recognize the way/mechanism to save yourself during
by individuals, floods.
In the - . S
event of a communities and 2. Recognize how to help the family/victim to a safe place.
flood governments
Actions when a flood 1. Using or utilizing useful objects in the event of a flood for
occurs self-rescue.
2. Able to secure valuables and important documents to a safe
place
Actions The impact of floods  Able to maintain health.
After the
flood

Since disaster education will be integrated into science learning for students, another
component that will improve is students' learning outcomes. Learning outcomes refer to the abilities
students possess after participating in the learning process, encompassing cognitive, affective, and
psychomotor domains. The instrument used to measure students' learning outcomes is a multiple-
choice test instrument.

Further, Wedyawati et al., (2017), found that using an integrated science learning model for
disaster mitigation improved student learning outcomes. Wedyawati et al., (2020) developed a fire
mitigation game for fourth-grade elementary school students, and Salombe (2021), assessed the
learning outcomes of using a Snakes and Ladders game in elementary school social studies subjects.

Based on the results of other research and the author's sustainability research on disaster
mitigation education that has produced various game-based learning media that are integrated with
the understanding of disaster mitigation, this study continues to make different game media on the
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types of natural disasters. There has been previous research on the creation of game media with the
type of fire natural disaster and this research focuses on the type of flood natural disaster that will be
carried out in elementary schools that are categorized as prone to flood disasters in the city of Sintang.

Gap Study & Objective

Utami & Mustari (2020) stated that the delivery of disaster related material, particularly disaster
mitigation, was effective when utilizing the disaster mitigation snakes and ladders game (Perut Sincan).
Researchers were able to use games commonly played by children and turned them into media for
delivering disaster information. Wedyawati et al., (2020) developed a game-based media for delivering
disaster information to elementary school students called the Fire Disaster Mitigation Game (Gamikar).
The game was effective in improving students' understanding of disaster mitigation as well as
enhancing their learning outcomes. Students' acceptance response was positive, and the product was
very well received by users. This was also in line with the research by Wedyawati et al., (2020) who
implemented the Gamikar with elementary school students and found an increase in disaster
mitigation understanding, and students enjoyed the learning and playing activities. Disaster
information was indeed integrated into subjects, especially science, as there was a significant
difference in learning outcomes between the experimental class using integrated science books and
the control class using regular science books.

Mitigation education was essential for elementary school students, as there was limited
research on the development of Snakes and Ladders media for flood disaster mitigation education.
Based on this background, the aim of the research was to describe the development of the Flood
Snakes and Ladders game (Ular Tajir) and its impact on students' understanding of flood disaster
mitigation as well as their learning outcomes. This media served as a solution for teachers to effectively
teach flood disaster mitigation material in a way that was both engaging and easy to understand.

According to Hayudityas (2020), disaster mitigation education is highly necessary for students
living in disaster-prone countries. Schools play a crucial role and serve as an effective medium for
disseminating disaster knowledge before, during, and after a disaster (Astini & Pradnya, 2017). In line
with the mandate of the preamble to the 1945 Constitution of the Republic of Indonesia in its fourth
paragraph, the state is responsible for protecting all Indonesian people and the entire homeland of
Indonesia. Efforts to deliver disaster-related information can be made by integrating disaster materials
into various school subjects to reduce risks when prevention and mitigation efforts are not yet
functioning effectively. With disaster mitigation education integrated into school subjects, students
are expected to acquire knowledge, understanding, preparedness, and skills to prevent, detect, and
anticipate potential disasters.

The presence of educational games in learning allows students to feel that the activities they are
engaged in are merely playing games, while in fact, they are learning as planned by the teacher
(Maryana et al., 2018). The flood snakes and ladders game as a learning medium, with the concept of
learning through play, makes students more active, creative, and happy while learning (Tsai et al.,
2015). In this flood snakes and ladders game, there are challenges in the form of questions and
information related to flood disaster mitigation actions. Indirectly, the experiences gained from the
game can be used to train the development of disaster mitigation understanding and improve
students' responses in efforts to reduce disaster risks.

Based on previous research, the researcher will conduct a study on the development of the
Flood Snakes and Ladders Game (Ular Tajir) to enhance elementary school students' understanding of
flood disaster mitigation and their learning outcomes. It is hoped that after using Ular Tajir, students
will demonstrate improved understanding of flood disaster mitigation and better learning outcomes.

METHOD
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Type and Design

The design of this research is Research and Development (R&D) referring to the ADDIE design,
namely analysis, design, development, implementation and evaluation. Ni'mah & Rusnilawati (2023)
claim in an educational setting, the goal of research and development is to produce products that can
be applied in learning. The development procedure can be seen in Figure 2 (Richey, & Klein, 2007). The
trial design used a quasi-experimental design with a nonequivalent control group design.

.\I

Lo
U/

Figure 2. Stages of the ADDIE model

Analysis
The activities carried out included an analysis of the field conditions in which the product was
tested, as well as an analysis of previous research on the snakes and ladders game.

Design

The activities consisted of planning and compiling the snakes and ladders media products for
grade IV elementary school students, starting from collecting materials to be developed, choosing the
right design, and preparing questions and regulations that would be developed in the snakes and
ladders game for flood disaster mitigation.

Development
In this stage, the activities were the initial product development and validation by media experts
and material experts who were original in their fields.

Implementation

At the implementation stage, the product, which had been deemed feasible by experts, was
tested. The trial was conducted in two phases: a limited-scale trial and a wide-scale trial. The limited-
scale trial was carried out with fourth-grade students at state elementary School Sungai Ringin. The
results of this trial were used to assess the validity and reliability of the instruments. The wide-scale
trial was conducted with fourth-grade students from four schools: state elementary School Sungai
Kawat, state elementary School Sintang, state elementary School Mengkurai, and state elementary
School Sintang.

Evaluate
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The evaluation stage involves quantitative data analysis to determine the product's
effectiveness and conduct hypothesis testing. This stage also includes an analysis of product
acceptance by users, namely teachers and students. The results from both the quantitative and
qualitative analyses serve as a basis for revising the product. This ensures that the final product is more
feasible, effective, and ready for the dissemination stage. The evaluation stage of user responses was
carried out with questionnaires from teachers and students (the product users) regarding the Ular Tajir
game.

Data and Data Sources

The data in this study were qualitative data, namely the results of suggestions and input from
media and material expert validators, and quantitative data, namely the assessments of media experts
and material expert validators, results of disaster mitigation understanding tests, learning outcomes
tests for Theme 8 Sub-theme 1, and student and teacher response questionnaire results. In this
research, the subjects were 124 grade IV students of the Sintang city state elementary school for the
2021/2022 academic year. The sources of data in this research were: 1) validation of questionnaires
filled out by media experts and material experts; 2) the results of the understanding of flood disaster
mitigation tests; 3) learning outcomes test for Theme 8 Sub-theme 1; 4) small group practical tests at
state elementary school Sungai Ringin and large-scale practical tests at state elementary school Sungai
Kawat, state elementary school Sintang, state elementary school Mengkurai, and state elementary
school Sintang; 5) user response questionnaire to Ular Tajir.

Data Collection Technique
Questionnaire

The validation sheet is used as an instrument to collect expert validation data which is used as
comments and suggestions from experts for product improvement. Student response questionnaires
were used to collect data regarding student responses to the snake and ladder game in the learning
process. Students can provide suggestions based on learning experiences using learning media.

Flood Disaster Mitigation Understanding Test and Learning Outcome Test
The understanding test for flood disaster mitigation and learning outcomes in this research was
designed to determine students' understanding and learning outcomes after using the developed

Snakes and Ladders game media.

1. Analysis of the Instrument Trial: The instrument was tested to assess its validity, reliability,
discriminatory power, and level of difficulty.

2. Prerequisite Test: Normality test is used to determine whether the data follows a normal
distribution. To test normality, the Liliefors test was used with the help of SPSS 18. The significance
test criteria are as follows: if sig. > 0.05, the data is normally distributed. If sig. < 0.05, the data is
not normally distributed. The Homogeneity test assesses the equality of variances. The
significance test criteria are: If sig. > 0.05, the data is not homogeneous If sig. < 0.05, the data then
it is not homogeneous.

3. Hypothesis testing. If the data is normally distributed, a One-Way Anova statistical test is
conducted. If the data is not normally distributed, non-parametric statistical tests are used for
hypothesis tests. The significance test criteria are if sig. < 0.05, the null hypothesis (Ho) is rejected
and the alternative hypothesis (Ha) is accepted. If sig> 0.05, the null hypothesis (Ho) is accepted
and the alternative hypothesis (Ha) is rejected.

Documentation
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Documentation is used as data that supports research data in the form of written data or
archives as well as pictures or photos that exist in the field during the process.

Data Analysis

The product validity assessment involves media experts and material experts who are qualified in
their respective fields. Additionally, the product's practicality is assessed in two stages: a limited-scale
test and a wide-scale test. Data analysis of expert assessment questionnaires and product user
responses is conducted using the percentage formula. After calculating the percentage value of the
expert assessments, the results are categorized according to Table 2. Similarly, the percentage value
of user responses is analyzed and categorized according to Table 3.

%=%x100

Explanation:

% = percentage result

F = total score

N = the total number of total scores

Table 2. Expert research analysis percentage criteria
Expert Assessment

o Criteria
Criteria Interval
81%<NP<100% Very Worthy
61%<NP<80% Worthy
41%<NP<60% Decent Enough
21%<NP<40% Not Feasible
NP<21% Very unworthy

Source: Arikunto (2014)

Table 3. User response analysis percentage criteria

User Response Criteria Kriteria
Interval
91-100% Very Good
61-90% Good
41-60% Enough
11-40% Less
0-10% Very Less

Source: Arikunto (2014)

RESULTS
Results will be presented according to the stages of the ADDIE development model as follows:

Analyzing

The needs analysis included a thorough evaluation of field conditions. Researchers conducted
direct interviews with the state elementary school's principal on January 31, 2022. Their observations
indicated that the school, located in Kapuas Kanan Hulu, is in a flood-prone area because of its
proximity to a watershed. Moreover, the students have not received any education on flood disaster
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mitigation, and the lack of integrated learning media has limited the teachers’ ability to effectively
deliver lessons on this critical subject.

The instructional material was derived from the Teaching Module for the Integration of Flood
Risk Reduction, developed by the Curriculum Centre of the Research and Development Agency within
the Ministry of National Education. This module covers key aspects of flood preparedness, response,
and recovery, specifically designed for fourth-grade primary school students. The flood-related
content was analyzed and seamlessly integrated into the syllabus and lesson plans, ensuring alignment
with the selected curriculum’s Basic Competencies. The chosen Basic Competency, drawn from Bahasa
Indonesia, was combined with flood disaster themes under the unit "Theme 8: My Living Area,"
tailored for fourth-grade primary school students.

Design

In the design phase, the researcher developed the product intended for implementation. This
process involved several stages: establishing learning objectives, developing assessment instruments,
and designing the Ular Tajir game as an educational medium. The product content comprises pre-
disaster preparedness material—covering the definition of floods, types of floods, maps of flood-prone
areas, causes of floods, and strategies for disaster prevention—which enables students to identify and
understand everyday hazardous situations. It also addresses appropriate actions during disasters,
detailing the flooding process, rescue mechanisms employed by individuals, communities, and
government agencies, as well as suitable responses during flood events. This section is designed to
familiarise students with the necessary equipment, resources, and responsible behaviours required to
ensure their own safety, that of their families, and the protection of valuable possessions—for
example, the simple yet critical act of switching off the electricity supply. Finally, the post-disaster
content focuses on the impacts of flooding, with the objective of helping students recognise actions to
avoid after a flood, such as washing utensils with floodwater or consuming water and food
contaminated by flood exposure. The researcher subsequently drafted the educational content for
inclusion in the syllabus and lesson plans, alongside the development of research instruments.

In general, the game of Snakes and Ladders is a medium that uses three main components: a
token, a dice, and a Snakes and Ladders board. The gameplay in Snakes and Ladders generally starts
with determining the order of players, from the first player to the last player, and this order will
continue throughout the game. The rules of the game are as follows: 1) if the player lands on a ladder
in the game, they are allowed to move up to the designated position. 2) if the player lands on a snake
in the game, they will move down to the designated position according to the tail of the snake. 3) the
winner of the game is the player who reaches the finish position the fastest. In this Flood Snakes and
Ladders game, there are rules that must be followed by each player.

The rules of the Ular Tajir game are as follows: 1) The number of players is between 2 and 4,
with one additional person appointed as the referee. 2) The referee functions as the monitor of the
game and decides whether the players' answers are correct or incorrect. 3) At the beginning of the
game, each player is given 5 tree pins. 4) Players take turns rolling the dice, with the highest roll
determining the first player, followed by the second, third, and fourth players (in order of the highest
to the lowest dice roll). The game begins at the Start square. 5) Each player must stop on a square
according to the following: Flood-themed square: The player must answer a question correctly from
the question card. If the answer is correct, the tree pin is not deducted. Boat square: The player must
read the information on the information card. Snake square: The player on the snake’s head must
move backward following the snake’s tail. Ladder square: The player must move upward following the
direction of the ladder. 6) The player with the most tree pins at the end of the game is the winner. The
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detailed design of Ular Tajir, including the names of the items, materials, item sizes, and item shapes,
was presented in Table 4.
Table 4. Ular Tajir specifications

Name Specifications Pictures

Board game material: A3 B can AR TATIR sasn weensosm
colored - s e A

Elementary material: Mica

students token

Tree token

Dice

Game Box

User instruction
cards

Question  Card,
Answer card

Flood Disaster
Mitigation
Information Card

size: 2x4 cm, colored

material: Buffalo
size: 6x6 cm, colored

size: 2x2 cm
colored

Material: carton
size 22 x 12 x 7 cm
and colored

material: Buffalo
size: 11x19 cm
colored

Material: Buffalo
Size: 5x9 cm, Colored

material: Buffalo
size:5x9cm
colored

Kerty Petuniul Penggune

1) Pemon berjpumish 2-4 oroeg, di hoe jumish pemass 1 srang difunjuk sebage wosit dafom
permginen,

2) Wasit berfungsi sebogi pemostas jelenmps perminen dan memutiushin bener ateu sslsh
Jimwabon pemein,

3) Diswal permanan pemain déierdion 5 pin pohes,

4) Pemae mengecok dods sacora bergilicon. ongka yorg terbonyak berhak menjod pemain yong
pertema dhdon juthen pemain kecko, ketige. dan kesmpat {urutan fumich dody terboryck sampai
terkesil). Permaion dimuiei dari petok Molsi,

8) Setwp pemen medepation untuk berkenti di petaic
I Patak gomber bertemg basjir: pemain horus menjawab pertonon dengen benar dorl

it pertanyca. jiks josban bener meks pin pohon tidak dkurengi
IL. Petck gembar perchu pemssin barus membocs informas tertulis delom karty infermasi,

6) Setelth mengowal sselimembaca infermesi dalem herty seal/kiarty isfermesi Koty fersebut
diberikon poda wast

T) Pamain dengan pin pehon terbanyok odalch pemenang dolom permainen.

Kartu Pertanyaan

‘ Kartu Informasi

| &>
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Development

The development stage is Ular Tajir creation. The media is made according to the previously
planned design. After all the necessary materials are collected, then the media is made according to
the design of the media to be made. The researcher first simulated the use of the product and validated
it by media and material experts.
Analysis of learning media validation data

The validation carried out by media experts on the Ular Tajir game media consists of several
aspects, namely aspects of media efficiency, media accuracy, aesthetics, media resilience, and safety
aspects for students. The results of media expert validation can be seen in Table 5.

Table 5. Media expert assessment results

Validators
Assessed aspects | 1l
Score % Score %
Media Efficiency 20 100% 20 100%
Media Accuracy 20 100% 20 100%
Aesthetics 25 100% 25 100%
Media Resilience 3 60% 5 100%
Safety for Learners 3 60% 5 100%
Score 71 1420 75 1500
Percentage 95% 100%
Number of Scores 146
Average percentage 97%
Criteria Very Worthy

Source: (Processed Data by Researchers)
Analysis of learning material validation data

Aspects of the material validation assessment consist of aspects of content feasibility, aspects
of presentation feasibility, and contextual aspects carried out by validator | and validator Il. The results
of material expert validation can be seen in Table 6.

Table 6. Material expert assessment results

Validators
Assessed aspects | 1l
Score % Score %
Aspects of Content Eligibility 37 92% 38 95%
Aspects of Presentation 23 92% 25 100%
Feasibility
Contextual Assessment 5 100% 5 100%
Aspects
Score 65 1300 68 1360
Percentage 93% 97%
Number of Scores 133
Average percentage 95%
Criteria Very Worthy

Source: (Processed Data by Researchers)

The suggestions from media experts regarding the product were that the materials used
should be durable, not easily damaged, and safe for elementary school students. Meanwhile, the input
from material experts regarding the media was that the content should be more contextual, and
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attention should be given to disaster indicators to ensure it is holistically integrated into the material.
In the presentation of the game and material, it was hoped that the school learning time would be
taken into account. The revision of the Ular Tajir game was a step taken based on expert validity
analysis. Several changes were made to some items of the Ular Tajir game to improve the
understanding of flood disaster mitigation and learning outcomes for students in Theme 8 for grade IV
Elementary School. These revisions included: replacing the pawns, which were originally made of
carton with mica, replacing the dice, which were originally made of cardboard, with commercially
available plastic dice; and redesigning the game box to be smaller than before to make it easier to
carry. The number of tree pins was increased to meet the needs.

Implementation

The implementation stage was carried out after the media was completed, and then it was
implemented with grade IV students. The trial design used a quasi-experiment of the Pretest-Posttest
Group Design with a nonequivalent control group design. The experimental and control groups were
selected randomly and were then given both pretests and posttest. Rusnilawati et al., (2023) claim if
the two groups are stated to have significant differences, then the two groups are not recommended
as research subjects, and class re-election will be carried out for the treatment (X) and control (C)
groups. Here are the results of the data analysis, namely:
Understanding Flood Disaster Mitigation
Limited scale trial result

Results of the normality test on students' understanding of flood disaster mitigation in the

experimental and control groups.

Table 7: Results of the Normality Test in a Limited Scale Study
School Group Tests Sig Result
Pretes 0,200>0,05 normally

Ek i t
StateSEcIE(r)noelntary sperimen Posttest 0,200>0,05 normally
S Pretes 0,200>0,05 normally
Sungai Ringin control

Posttest 0,200>0,05 normally

Source: (Processed Data by Researchers)

Based on Table 7 of the normality test, it was found that the pretest and posttest results of the
experimental and control groups were normally distributed. The homogeneity test results showed that
the posttest value was 0.751 > 0.05, meaning Ho was accepted at state elementary school Sungai
Ringin, indicating that the data is homogeneous.

Hypothesis testing on the understanding of flood disaster mitigation between experimental and
control group students in the pretest and posttest is shown in the following Table 8.

Table 8. Hypothesis test results understanding limited-scale

. Level of .
School Sig Significant Information
State Elementary School 0,000 0,05 0,000<0,05

Sungai Ringin

Source: (Processed Data by Researchers)
The results of the SPSS 18 program-assisted hypothesis test in the pretest and posttest in the
experimental class and control class at the State Elementary School Sungai Ringin of 0.000<0.05,

ONLINE ISSN 2503-3530
151



Wedyawati et al. — Ular Tajir: A Flood-Themed Snakes and Ladders Game for Teaching Flood Mitigation ...

meaning that there is a significant effect of using Ular Tajir media on students' understanding of flood
disaster mitigation in the initial measurement (pretest) and the final measurement (posttest) between
the experimental class and the control class.
Results of wide-scale trials

Based on Table 9 of the normality test calculations for the large-scale trial data are as follows:

Table 9. The results of the large-scale normality test
Schools Groups Tests Sig Information
Pretes 0,200>0,05 normally

State Elementary  Eksperiment

school Suneai Posttest 0,200>0,05 normally
& Pretes 0,200>0,05 normally

Kawat Control
Posttest 0,200>0,05 normally
State Eksperiment Pretes 0,094>0,05 normally
P Posttest 0,200>0,05 normally

Elementary
school Sintan Control Pretes 0,094>0,05 normally
g Posttest 0,124>0,05 normally
State . Pretes 0,200>0,05 normally
Eksperiment

Elementary Posttest 0,200>0,05 normally
School Pretes 0,200>0,05 normally

. Control
Mengkurai Posttest 0,200>0,05 normally
State Eksperiment Pretes 0,200>0,05 normally
Elementar P Posttest 0,200>0,05 normally
. Y Pretes 0,200>0,05 normally

School Sintang Control

Posttest 0,200>0,05 normally
Source: (Processed Data by Researchers)
The results of the normality test calculations using SPSS version 18 showed that the data for
each test in each school, both in the experimental group and the control group, were all normally
distributed. The results of the homogeneity test for the experimental and control classes are as follows:

Table 10. The results of the large-scale homogeneity tests

Schools Posttest Sig information
State Elementary Eksperiment
School Sungai 8>0,05 Homogeneous
control
Kawat
State Elementar Eksperiment
. 4 P 6>0,05 Homogeneous
School Sintang control
State Elementary Eksperiment
. 0>0,05 Homogeneous
School Mengkurai control
State Elementary Eksperiment 1>0,05
. Homogeneous
School Sintang control

Source: (Processed Data by Researchers)

Based on Table 10 of the homogeneity test for the experiment and control groups, it was
concluded that all the data obtained were homogeneous. Hypothesis testing on understanding of flood
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disaster mitigation between experimental and control group students at pretest and posttest can be
seen in the following Table 11.

Table 11. Results of hypothesis test

Schools Sig L e\{e.l of information
Significant

State EIemenFary 0,002 0,05 0,002<0,05
School Sungai Kawat
State Elgmentary 0,000 0,05 0,000<0,05
School Sintang
State Elementary
School Mengkurai 0,000 005 0/000<0.05
State Elementary 0,000 0,05 0,000<0,05

School Sintang
Source: (Processed Data by Researchers)

Based on the results of the hypothesis test, a significance value of <0.005, it was concluded that
there was a significant effect of using the Ular Tajir media on students' understanding of flood disaster
mitigation at the initial measurement (pretest) and final measurement (posttest) between the
experiment class and the control class in a large-scale trial.

Learning Outcomes Theme 8
Limited scale trial results

The results of hypothesis testing for the pretest and posttest showed that at State Elementary
School Sungai Ringin, with a value of 0,000 < 0,05, Ho was rejected, and Ha was accepted. This indicates
a significant effect of using the Ular Tajir media on students' learning outcomes. The assessment in the
experimental group at State Elementary School 16 Sungai Ringin during the first and second meetings
had an average score of 84,38. The psychomotor scores in the experiment group during the first and
second meetings had an average score of 79,81.

Wide-scale trial results
Table 12. Hypothesis test results learning outcomes
Level of

School Sig Significant Information
State Elemen'tary 0,000 0,05 0,000<0,05
School sungai Kawat
State Elgmentary 0,003 0,05 0,003<0,05
School Sintang
State Elementary

12 12

School Mengkurai 0.0 0,05 0012005
State Elementary 0,000 0,05 0,000<0,05

School Sintang
Source: (Processed Data by Researchers)

Based on Table 12 of the hypothesis test, it can be concluded that there is a significant effect of
using Ular Tajir media on students' learning outcomes, as observed in the pretest and posttest between
the experimental and control classes in the large-scale trial. The assessment at state elementary school
Sungai Kawat in the experimental group during the first and second meetings had an average score of
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85.42. At state elementary school Sintang, the experimental group during the first and second
meetings had an average score of 84.90. At state elementary school Mengkurai, the experimental
group during the first and second meetings had an average score of 82.64. At state elementary school
Sintang, the experimental group during the first and second meetings had an average score of 81.25.
The Responses of Students and Teachers to the Ular Tajir Game
The students' responses to the use of the Ular Tajir game media to improve their
understanding of flood disaster mitigation and learning outcomes for grade IV elementary school
students were obtained using a questionnaire with "yes" and "no" answer options, which was
given after the learning activities with the media were conducted. The results of the response
questionnaire are presented in the following Table 13:

Table 13. The summary of the results from the user response questionnaire

Students Teachers
Implementation Amount Average  Category Amount Average Category
obtained obtained
Small-scale 196 70 Good 67 88 Good
Big-scale 850 91 very 350 > very
good Good

Source: (Processed Data by Researchers)

The results of the average score analysis showed that there was an improvement in the students'
cognitive learning outcomes in both the experimental and control classes. The average learning
outcome score in the experimental class was higher than in the control class. Based on these results,
even though flood disaster mitigation material was added, the students' learning outcomes improved,
in line with similar research conducted by Wedyawati et al., (2017), which found that the integrated
science learning model not only improved students' understanding of disaster management but also
increased their learning outcomes. The improvement in the experimental class's learning outcomes
was higher than that of the control class, which did not use the Ular Tajir.

Evaluate

The evaluation stage is conducted to review each phase that has been completed, including
student and teacher responses to the Ular Tajir game media. The results of the limited-scale trial
involving 14 fourth-grade students showed an overall average of 70%. These results indicate that the
developed media is categorized as good and is suitable for use in large-scale trials. The questionnaire
analysis of student responses in the large-scale trial at state elementary school Sungai Kawat, at state
elementary school Sintang, at state elementary school Mengkurai, and at state elementary school
Sintang showed an overall average of 86%, categorized as good. Teacher responses, based on the
limited-scale trial teacher response questionnaire, resulted in a percentage of 88%, which falls under
the good criteria. Teacher responses in the large-scale trial showed an average percentage across all
schools of 92%, categorized as very good. Based on the results of the student and teacher response
questionnaires, it was concluded that the Ular Tajir game is feasible for use.

DISCUSSIONS

Floods are among the most formidable natural disasters, largely because of their profound
adverse effects, such as the deterioration of raw water quality in affected areas. Research by Sholihah
et al. (2020) highlights that flood-induced water contamination poses significant risks to human health.
Effective mitigation can be achieved through disaster education and structured learning initiatives.
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Hoffmann and Blecha (2020) contend that disaster education equips individuals with the knowledge,
skills, and awareness necessary to prepare for and manage disasters proficiently. Moreover, such
education indirectly enhances access to material, informational, and social resources that reduce
vulnerability, while the dissemination of disaster-related knowledge strengthens community
resilience.

It is essential for students to understand natural phenomena, particularly floods, in order to
establish a robust foundation in disaster mitigation. Teachers play a pivotal role in integrating disaster
risk reduction into educational media (Wedyawati & Lisa, 2017). One effective strategy to improve
understanding of disaster mitigation is to align educational materials with curriculum standards.
Wedyawati and Lisa (2018) propose that implementing an integrated science model for disaster
mitigation involves several key steps: first, identifying disaster themes relevant to the local context;
second, mapping curriculum standards and core competencies that incorporate disaster-related
content; and third, developing a syllabus, along with corresponding lesson plans and student
worksheets.

Prasetyo (2022) proposes an innovative model to enhance students’ disaster mitigation literacy
by embedding it within school subjects and drawing on local community wisdom. Unlike conventional
disaster education frameworks, this approach employs creative media tools—such as comics, video
games (Gampell et al., 2020), and board games—specifically crafted to teach disaster prevention
strategies. Suharini et al. (2019) assert that disaster mitigation literacy can be woven into diverse
subjects, including geography, economics, language, history, mathematics, and natural sciences,
making it adaptable across all educational levels, from primary school to university. However, Gede et
al. (2024) point out a critical gap: the absence of standardised methods for delivering disaster
education. They note that current practices—encompassing training programmes, awareness
campaigns, seminars, simulations, and exhibitions—frequently lack a cohesive and systematic
framework.

In this study, the Ular Tajir game was developed to deepen students’ understanding of flood
disaster mitigation. The development process involved several key steps: reviewing indicators of
disaster-related content, analysing suitable material for integration, designing visuals, adapting game
rules, creating the game board, and preparing accompanying equipment. The game’s visual elements,
such as colours and imagery, were tailored to align with students’ characteristics, following the
guidelines outlined by Wedyawati and Lisa (2018). Visual components in educational media, including
graphics, serve to engage attention, clarify complex ideas, and enhance retention. By incorporating
flood-related imagery, the Ular Tajir game supports students in retaining disaster mitigation concepts
over the long term.

The design of the Ular Tajir game prioritises practical feasibility, technical viability, and cost-
effectiveness, aligning with Mahnun’s (2012) feasibility criteria. Analysis of the product’s feasibility
demonstrates that Ular Tajir (Flood Snakes and Ladders) significantly enhances elementary school
students’ understanding of flood disaster mitigation. Quantitative evaluation of learning outcomes
supports its effectiveness, revealing that experimental groups consistently outperformed control
groups in both small- and large-scale trials. These results are consistent with Tatisina and Rukmini’s
(2019) findings, which highlight the ability of educational games to enhance students’ knowledge and
preparedness. Likewise, Astini and Pradnya (2017) showed that game-based interventions, such as the
Si Kancil initiative, markedly improve disaster readiness.
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The use of engaging media like Ular Tajir boosts student motivation and improves learning
outcomes. This observation aligns with Wedyawati et al.’s (2017) research, which indicates that
integrated science models not only deepen comprehension of disaster management but also enhance
academic performance. Utami and Abdullah (2020) further affirm the suitability of snakes-and-ladders-
based games for primary education, emphasising their effectiveness in promoting knowledge
retention and preparedness.

Beyond the classroom, disaster education plays a vital role in reducing societal vulnerability.
Hecman et al. (2018) argue that it enhances households’ access to economic and informational
resources, guides informed settlement decisions, and strengthens social capital. Similarly, Supriyadi et
al. (2012) demonstrate that SETS-based disaster education—integrating science, environment,
technology, and society—effectively fosters mitigation skills and resilience. However, Atmojo et al.
(2023) note that research on SETS frameworks remains limited, underscoring the need for further
empirical investigation.

Fostering disaster-responsive attitudes is crucial for students to effectively manage natural
disasters (Wedyawati et al., 2021). Disaster mitigation serves as a comprehensive system that enables
quick, accurate, and effective disaster management. Introducing disaster mitigation education at the
elementary level, as suggested by Rofiah et al., (2021), helps instill deep knowledge and preparedness,
minimizing potential disaster impacts. This aligns with proposals to integrate disaster mitigation
literacy into school subjects and local community wisdom. Media tools such as comics, video games,
and board games enhance the educational experience and ensure broader engagement (Prasetyo et
al., 2022; Juhadi et al., 2021).

Despite the benefits, challenges remain in standardizing disaster education delivery methods.
As noted by Gede et al., (2024), current approaches, including training programs, awareness
campaigns, and simulations, often lack an integrated framework. Paton & Johnston (2021) and
Shiwaku & Shaw (2008) stress that intensive disaster education and widespread dissemination of
knowledge are critical for enhancing community capacity in disaster management. Effective disaster
education improves cognitive abilities, problem-solving skills, and disaster management actions.
However, Johnson et al., (2014) highlights that many studies face methodological limitations, and
empirical evidence on the most effective disaster education programs remains scarce. Nevertheless,
initiatives focused on improving disaster preparedness have demonstrated significant improvements
in community resilience (Chou, Yang, & Ren, 2015).

Integrating disaster education into the curriculum ensures systematic learning. Wedyawati &
Lisa (2018) emphasize selecting relevant disaster themes, mapping curriculum standards, and
designing comprehensive syllabi. The SETS learning model proposed by Supriyadi et al (2012)
effectively integrates science, environment, technology, and society to contextualize disaster
education. This approach not only enhances students' understanding but also prepares them to face
real-world challenges. Research by Wedyawati & Setyawan (2019) underscores the importance of
SETS-based education in improving mitigation skills and resilience. Educational games have emerged
as powerful tools for disaster education. The Ular Tajir game exemplifies how engaging media can
improve understanding and retention of disaster concepts. Similar studies, such as those by Utami &
Abdullah (2020), highlight the effectiveness of game-based learning in enhancing preparedness.
Tatisina & Rukmini (2019) further demonstrate that educational games significantly impact students’
knowledge and preparedness, providing a scalable solution for disaster education. Disaster education
extends beyond individual learning outcomes. Heckman et al., (2018) emphasizes its role in reducing
household vulnerability by providing access to resources and strengthening social capital. Integrating
community wisdom, as suggested by Prasetyo (2022), ensures that disaster education remains relevant
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and culturally appropriate. Combining traditional knowledge with modern educational tools fosters a
holistic approach to disaster management.

Flood disaster education plays an essential role in cultivating resilience and preparedness among
students and communities. Innovative tools, such as the Ular Tajir.

CONCLUSION

The developed learning media is suitable for use in the learning process to deliver integrated
flood disaster mitigation materials (Theme 8) for fourth-grade elementary school students. The media
created in this study is based on the results of a needs analysis, which revealed that integrated flood
disaster mitigation learning media were not yet available in the schools where the research was
conducted. Therefore, this media serves as a solution for teachers to teach flood disaster mitigation
materials more effectively and in a way that is easier for students to understand. The limitations of the
Ular Tajir learning media are quite significant, as this media is currently only available in print form,
which restricts its accessibility and versatility. Furthermore, it can only be developed around specific
themes, particularly those related to disaster mitigation, which narrows its potential scope and
application. The material within this learning media is specifically designed for fourth-grade
elementary school students, with content that is tailored to fit within the framework of disaster
education. This means that the media may not be suitable for students at different educational levels
or those seeking a broader range of topics. Another major limitation is related to the distribution of
the product. In order to effectively distribute and make this media widely available, substantial funding
is required for its procurement and dissemination, which could present a barrier for schools or
educational institutions with limited resources. The suggestions in this study emphasize several key
actions that can be taken to improve the effectiveness of the learning media and its application in
disaster mitigation education. Firstly, it is recommended that teachers implement the learning media
that has been developed to assist in the delivery of flood disaster mitigation materials. This will enable
students to engage in independent learning, fostering a deeper understanding of the subject matter.
By doing so, students can acquire essential knowledge and skills related to flood disaster prevention
and management, empowering them to take proactive steps in safeguarding themselves and their
communities. Secondly, students should be encouraged to utilize the learning media developed
independently, cultivating a sense of responsibility and initiative. This will better equip them to
anticipate and respond to potential flooding events, enhancing their preparedness for future flood
disaster mitigation efforts. Thirdly, it is vital for teachers, students, and researchers to collaborate with
the Regional Disaster Management Agency (BPBD) as part of a broader strategy to prevent flooding.
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