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Abstract

The importance of understanding disaster issues affecting Indonesia encourages the integration of disaster mitigation
into the education system. For instance, the inclusion of disaster mitigation occurs in the subject of geography. However,
the implementation of disaster mitigation learning still faces several obstacles. The aim of this study is to describe the
implementation of a role-playing learning method assisted by the disaster education pocketbook and to analyze its
effectiveness. This research was conducted at SMAN 11 Semarang. The samples of this study were XI IPS 2 as the
experimental class and XI IPS 3 as the control class. The variable of this research was the role-playing learning method
assisted by the disaster education pocketbook. The sub-variables include teacher performance, learning outcomes, and
students’ responses. The study found that implementation of the experimental class obtained teacher performance
scores of 89 percent and control classes obtained teacher performance scores of 86 percent. Both scores were very good.
The comparison of cognitive learning outcomes showed that disaster mitigation learning with a role playing method
and assisted by a pocketbook about disaster education was more effective than learning through lectures.anddiscussion
methods. Responses to a questionnaire showed an average score of 82.7 percent, stating that students were very
interested in such learning. The results of this study indicate that disaster mitigation learning must be implemented
with a method that involves active student participation and is also complemented by interesting learning materials
such as the role-playing method assisted by use of a disaster education pocketbook.
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Indonesia is a country located between two continents and two oceans, a meeting
between the Indo-Australia and Pacific plates and crossed by the equator. Indonesia
does not only have extraordinary natural potential, but also the potential for
enormous disasters that can endanger the lives of its citizens (Kurniawan, Sriyanto,
& Syifauddin, 2020; Prasetyo, Bashit, & Azeriansyah, 2018). One of the regions in
Indonesia with a high level of disaster threat is Semarang City, where floods,
landslides, drought, and abrasion often occur (Nugraha, Hani’ah, & Pratiwi, 2017).
Of the four disasters, landslides have a very high threat level in Semarang City
(Hani’ah, Firdaus, & Nugraha, 2017; Tjahjono, Suripin, & Kismartini, 2019; Tjahjono,
Suripin, & Kismartini, 2018). This condition is influenced by the topography of
Semarang City consists of both lowlands and highlands with an altitude of
approximately 348 meters above the sea level (Susilowardhani, 2014) and
dominated by the geological structure of folds and faults (Yulianto, Suripin, &
Purnaweni, 2019).

The importance of understanding disaster problems in Indonesia encourages the
integration of disaster mitigation into the education system. As stated by various
researchers, disaster education is very effective and crucial in efforts to reduce
disaster risk and increase community capacity at responding to disasters
(Frankenberg et al., 2013; Hoffmann, & Blecha, 2020; Pinar, 2017; Rogayan, &
Dollete, 2020; Thayaparan, Malalgoda, Keraminiyage & Amaratunga, 2014). Disaster
education is the foundation of all disaster risk reduction efforts (Kurniawan,
Sriyanto, & Sari, 2019; Sakurai, Bisri, Oda & Murayama, 2017). For this reason,
disaster mitigation is included as part of the curriculum of several subjects in
Indonesia.

Formal school’s curriculum is not the only way to learn disaster mitigation, even
though it still be considered as the most effective way to increase people literate or
aware (Shaw, Takeuchi, & Rouhban, 2009). Learning directly (student-centered
learning) makes students aware of disasters that can threaten and to understand
their mitigation efforts (Artvinli, 2010a). Furthermore, they can disseminate this
knowledge to families and the wider community in their environment (Lamina,
2017). Then, learning and education are the most powerful agent of change in
society for improving human capacity (Hanifah etal., 2019). Based on the Regulation
of Minister of Education and Culture No. 24 of 2016, disaster mitigation material is
included as a subject for geography in the Senior High School level, namely basic
competency 3.7 (analyzing the types and management of natural disasters through
education, local wisdom, and the use of modern technology). Learning disasters in
geography in schools is an effective step in disaster mitigation education, and the
learning process method should avoid teacher centered learning (Artvinli, 2010a,
2013). This is because disaster mitigation learning is a form of functional geography
knowledge which refers to the application of geographic and related skills for
problem-solving efforts in the environment (Kurniawan, & Trimasukmana, 2020;
Mahat etal., 2019). However, the implementation of disaster mitigation learning still
experiences several obstacles.
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According to observations and interviews conducted with the geography teacher
of class XI, the researcher discovered the teaching materials used at SMA Negeri 11
Semarang are textbooks and worksheets circulating on the market. However, the
teaching materials used are not yet complete enough to explain disaster mitigation
and adaptation. This is because disaster mitigation material is new content in the
geography learning in Senior High School. Erlangga (publisher) has published books
used by the students but has not included disaster mitigation material in Basic
Competency 3.7. Limited teaching materials also initiate the teachers to overcome
these problems through literacy of material from the internet. Many articles
describe various types of disasters and the characteristics of disasters. However,
these articles have not explained comprehensively the material that is under the
basic competencies and existing syllabus. On the other hand, the teaching materials
enrichment made have not been setting contextually to improve their knowledge
and preparedness of students for the potential disasters of their neighborhood
landslides. Besides, according to the students, the teaching materials that have been
used still possess too many texts that are difficult to understand. Therefore, we need
to supplement teaching materials to clarify student understanding.

In the Indonesia Dictionary, a pocketbook is interpreted as a small book that can
be stored in a pocket and easily carried anywhere (Nurjannah, & Dwi, 2019).
Research on the development of pocket-book bulletin media (Asyhari, & Silvia,
2016) shows that the feasibility of the science bulletin learning media in the form of
pocket books is very reasonable with 82% based on the assessment of final stage
material experts. After improvement, design experts say there is 79.4% eligibility
criteria, teacher evaluation at 77.6% with feasible criteria, and the results of
students' responses with a percentage of 80% with eligibility criteria. Other studies
that develop pocketbooks as learning media show effective results including those
from (Fahma, Suryani, & Musadad, 2018; Khulafa, & Santosa, 2018; Mona, & Azalea,
2018; Zukmadini, Kasrina, Jumiarni, & Rochman, 2020).

As a teaching material, a pocketbook has the advantage of being easy to carry so
that teachers can supplement teaching material without burdening the students. In
addition, it is concise, but it clearly has more interesting content for enthusiastic
learning than the thick printed books. Disaster mitigation material needs to be
explained briefly and clearly because it is important and applicable for students who
live in disaster-prone areas. Therefore, pocketbooks are very suitable to be used as
teaching materials for student enrichment (Pudjiastuti, Suparno, Sutisna, & Ati,
2019).

Then, according to the results of interviews with the students, the researcher
obtained some information related to learning models and methods that are usually
done in class. Disaster mitigation learning concerning knowledge and preparedness
requires an interactive and participatory learning model. However, the
implementation of disaster mitigation learning materials at SMA N 11 Semarang has
tended to be conventional with the method of lectures and discussions assisted by
power point media. According to the research by (Fatonah et al., 2018), the lecture
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learning model has the lowest significance level in increasing disaster knowledge.
And then, according to Kurniawan & Trimasukmana, (2020), students’ learning
interest is influenced by the way they learn. Therefore, learning geography will be
more effective when using appropriate learning media.

One model that can be used is a cooperative model with the role-playing method.
The role-playing learning method is a learning method putting students in certain
situations outside the classroom, even though at that time, learning takes place in
the classroom (Rashid, & Qaisar, 2017). In disaster learning, role-playing allows
students to develop imagination and appreciation when a disaster occurs. (Fatonah
et al, 2018) showed that the use of role-playing method significantly influences
students' knowledge about earthquake disasters. This is also proven by other
researches (Bhattacharjee, 2014; Krisdiana, Irawati, & Kadarisman, 2018),
exemplifying the use of role-playing models that can increase motivation and
interaction between teachers and students, as well as between students with other
students.

Based on this description, it is necessary to develop learning with interactive and
participatory methods supported by teaching materials that complement and are
contextualized with the student's home environment. Therefore, this research is
entitled "The Landslide Disaster Mitigation Learning Based on Role-Playing Method
Assisted by Disaster Education Pocket Book in SMA Negeri 11 Semarang”. In this
study, learning activities used a role-playing method which was implemented
through landslide mitigation drama from the stage of pre-disaster, during disaster,
and post-disaster, played by students. Then, to improve students' understanding,
interest in learning, and literacy, the researchers compiled a landslide education
pocketbook that was adapted to the disaster conditions of the study area.

Methods

Research Design

This research is a quasi-experimental study with quantitative data analysis. This
study aimed to describe the implementation of a role-playing method of learning
and analyze the effectiveness of such a method when assisted by disaster education
pocketbook. This study took place at SMA Negeri 11 Semarang. The variables of this
study were the role-playing learning method assisted with a disaster education
pocketbook. The sub-variables are teacher performance, learning outcomes, and
positive student responses. Initial research was carried out to collect preliminary
data in the form of an analysis about the need for developing disaster mitigation
learning. Subsequent research was conducted to test the methods and learning
media developed and then to analyze their effectiveness.

Population and Sample

The population of this study was students of class XI at SMA Negeri 11 Semarang.
The population was chosen because the area around SMA N 11 Semarang (South
Semarang Sub-district, Candisari, Gajahmungkur, and Tembalang) is a landslide-
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prone area in Semarang City (Tjahjono, Suripin, & Kismartini, 2018). The sampling
technique used in this study was a probability sampling technique in the form of
purposive sampling. The purposive sampling technique was chosen because the
researcher wanted to take two classes, namely the control class and the
experimental class. There were two samples having almost the same characteristics,
taught by the same teacher, at the same time relatively similar learning and possess
the same relative learning achievement. Samples taken in this study were students
of class XI IPS 2 consisting of 30 students as an experimental class, and class XI IPS
3 that consist of 29 students as a control class.

Data Collection Instruments

In obtaining data, several methods of data collection are used, namely test,
documentation, interview, and questionnaire methods. Each of these methods does
not stand alone but rather mutually support and complement each other's findings.
The test method is used to measure the cognitive aspects or understanding of
students in both experimental and the control class. The test methods used were
pre-test and post-test. The instrument used in pre-test and post-test was multiple-
choice containing 40 questions. Before used to measure students' cognitive abilities,
test instruments needed to be assessed for their validity and reliability. The validity
of the test instrument was done by using product-moment correlation, while the
reliability of the test instrument was done by using the alpha formula. Besides being
tested for validity and reliability, the test instrument was also tested for different
test questions and difficulty levels. Then, the documentation method was used to
collect student data and school profiles. The interview method was conducted with
geography teachers and students in class XI of SMA N 11 Semarang to acquire data
on disaster mitigation teaching materials used by students at the school. The
questionnaire method was used to determine the feasibility and response of
students to learning using the media of the Landslide Disaster Education
Pocketbook.

Data Analysis Technique

Data analysis in this research was performed through several stages. The
feasibility analysis was done descriptively through a Likert scale from the results of
the feasibility test questionnaire. The assessment of learning effectiveness was
enforced by a normality test, a homogeneity test, an N-Gain test, and the average
difference test of learning outcomes to determine the difference between the
learning outcomes of the experimental class and of the control class. To know
students' positive responses, the data obtained from student questionnaire
responses after using teaching material was processed.

Findings
The Overview of Research Locations

SMA Negeri 11 Semarang is established on November 22, 1985, with Decree No-
0601/0/1985. This school has a vision of "Creating a School that is Religious, Smart,
Skillful, and Environmentally Friendly". In line with its vision, SMA N 11 Semarang
holds missions including (1) increasing faith, piety, and noble character, (2)
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enhancing the culture of achievement and quality of graduates, (3) developing
science, technology and culture, and then (4) developing an adiwiyata (ideal) school.
SMAN 11 Semarang possesses the motto "CEMERLANG", which is an acronym for
Cerdas (Smart), Mulia (Noble), Terampil (Skilled), Religius (Religious), and Cinta
Lingkungan (Love the Environment)". SMAN 11 Semarang astronomically, the
locationisat 7901 '33 "LSand 110°44' 16 " East. SMAN 11 Semarang has an area of
16,560 m2. The access is easy considering its location in the administrative area of
Semarang City.

Disaster Education Pocketbook

A pocketbook is a non-textbook printed lesson, small in size and able to be stored
in a pocket so that it is easy to carry anywhere. Furthermore, they are printed in
small size to make them more efficient, practical, and easy to use. Pocketbooks also
encourage students to learn independently. They are included in the class of printed
teaching materials, as there are advantages such as (1) simple and practical form;
(2) easy to carry everywhere because of its minimalist shape and can be stored in a
pocket, so students can learn whenever and wherever they want; (3) attractive
design, which can make students not ashamed to read in public places.

Landslide Disaster Education Pocket Book is integrated with Role-Playing
Learning Method; it has a size of 10 x 12 cm adjusted to the standard of pocketbook
(10x12 or 12 x 14 cm). The author chose the size 10 x 12 cm because it matches the
average pocket size of the smaller students' uniforms. As such, it has several
advantages including: (1) A minimalist size so it is easy to carry. Textbooks from
various subjects owned by students are quite a lot so it is remarkably burdensome
if added again with other large books. Therefore, the pocketbook is arranged
concisely but clearly with a minimalist size so that it does not charge them more; (2)
Being equipped with contextual and colorful images. Books equipped with
contextual and colorful images attract more students’ enthusiasts to read than ones
that are only dominated by text; (3) Being integrated with role-playing learning
method which according to some studies, has good effectiveness.

Research from (Fatonah et al,, 2018), shows that learning using simulation and
role-playing methods have good effectiveness for disaster mitigation materials
because they involve student participation. However, sometimes the
implementation a role-playing method is more complicated as it needs to prepare
the theme, problem, as well as a drama script before learning. Guidelines for
integrating the role-playing learning in the pocketbook can make it easier for
teachers and students to carry out disaster mitigation learning more effectively.

The Landslide Mitigation Pocketbook was prepared by using references from
books and articles on landslide mitigation. The content of the pocketbook is
integrated and adapted to the conditions of landslide vulnerability in the study area.
In so doing, the landslide mitigation pocketbook is contextual so this pocketbook
will be very relevant to be taught in the research area. For other school areas, the
pocketbook can be prepared with the same concept, with substance or content that
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is adjusted to the potential conditions and vulnerability of the types of disasters that
exist in each region.

After being organized properly, the validity of the pocketbook was tested with
experts consisting of content experts, instructional media experts, and practitioners.
The validity test of the pocketbook is conducted by referring to the book eligibility,
which includes: the feasibility of content, the presentation, the linguistic elements,
and the graphics. The pocket-book validity test questionnaire was made by breaking
down four indicators of its feasibility into 28 assessment items including 13 items
of content feasibility assessment, eight items of presentation feasibility assessment,
three items of language feasibility assessment, and four items of graphics feasibility
assessment. Each item was assessed using a Likert scale with a four-level scale,
namely 1 (less), 2 (enough), 3 (good), and 4 (very good). The feasibility criteria for
a pocketbook can be seen in Table 1.

Table 1
The Feasibility Criteria for a Pocketbook
Percentage Range Criteria
85% < score <100% Very Feasible
70% < score <85% Feasible
50% < score <70% Quite Feasible
1% < score <50% Not Feasible

After being assessed by experts, results of feasibility analysis for the pocketbook
can be seen in Table 2 below.

Table 2
The Feasibility of Landslide Disaster Education Pocketbook being integrated with a Role-
Playing Learning Method (Source: Primary data, 2019)

Aspects Assessed Score (%)
Content Feasibility 89.42%.
Presentation Feasibility 88.28%
Linguistic Feasibility 87.5%
Study Feasibility 87.5%

Based on overall data calculation, it can be inferred that the Landslide Disaster
Education Pocketbook is integrated with a Role-Playing Learning Method, and it is
included in the category of "Very Feasible” with an eligibility percentage of 88.62%.

The Implementation of Experimental Class Learning

The learning process in the experimental class using the role-playing method
assisted by the Disaster Education Pocket Book was held three times (six hours) on
13th, 14th, and 20th May 2019. Learning opened with a self-introduction to familiarize
the teacher (researcher) with the students. The researcher then explained the
learning activities to be delivered using a role-playing method which was assisted
by use of the disaster education pocketbook. Before starting class, researchers asked
about student readiness to participate in learning. When the students were ready,
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the researcher conducted a pre-test to find out students' knowledge about natural
disaster mitigation and adaptation material before learning was carried out.

After conducting the pre-test, the teacher conveyed the stimulation of disaster
mitigation material by describing some actual problems of disaster events in
Indonesia, particularly in the City of Semarang. From the presentation, students
expressed their opinions about the definition of disaster, its causes, and disaster
types. The teacher then answered all questions and provided conclusions about the
meaning, causes, and types of disasters, as well as presenting an understanding
about the importance of disaster education for students in schools.

In this first meeting, the researcher carried out the first to third steps of learning,
namely warming up the group atmosphere, participant selection, setting the place,
and preparing students as observers. For the first step, the teacher encouraged
students to jointly identify and explain the problems of landslides that often occur
in villages and sub-districts around SMA N 11 Semarang. After students contextually
understood the problem of landslides, the teacher prepared an explanation of the
role-play learning to be carried out. Then, the teacher distributed the Landslide
Disaster Education Pocketbook.

The teacher and the students paid attention and analyzed the drama scenario.
After the students understood the characteristics of each role, the second step was
to take participant selection, where the teacher divided the roles for the students.
Then, the third step was the setting where the teacher explained the role sessions
and reaffirmed the students’ roles in the drama. Then, the last was the preparation
of students as observers because there were several sessions, and all students were
involved in drama. Every student who did not take a role was asked to observe ones
who played the drama.

In the second meeting, the fifth to ninth steps occurred, such as discussion and
evaluation, sharing and generalization, learning by checking students’ readiness,
pray together, then motivate students. Before characterization, the teacher gave a
moment so that all students prepared and paid close attention. When the students
were ready, the teacher let the drama play.

This drama is entitled "Let's Become the Generation of SIGAB (Prepared for
Disaster Preparedness"), consisting of Drama 1 "Prediction of Disaster 2019", 2nd
Drama "Avalanche Event in Candisari”, 3rd Drama "Symptoms, Types and Causes of
Landslides, and Drama 4 "Characteristics of Landslide Prone Areas and Landslide
Mitigation Efforts". At the end of each session, the teacher conducted discussions
and evaluations to check students' understanding before continuing to the next
drama. After that, the final stage was done, namely sharing and generalizing
experiences that connect situations that are portrayed with life in the surrounding
environment and problems that may arise. This discussion activity becomes
important in learning so students can know various environmental concepts from
peers (Ichsan et al., 2019; llyasa et al., 2020)

After learning, teachers and students reflected on learning activities and its
results Reflection held at the end of the meeting, then the teacher held a post-test to
determine student learning outcomes as the learning has been implemented.
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Afterwards, the teacher asked students to fill out a questionnaire to find out how
students' interests and responses.

Figure 1. Experimental Classroom Learning Situation (source: personal documentation)

The implementation of learning in the experimental class was carried out by the
researcher and assessed by the geography teacher and one fellow researcher. The
assessment was carried out for 3 meetings. Assessment of the implementation of
learning was held by using teacher performance appraisal. Teacher performance
was assessed through observation using observation instrument sheets consisting
of pre-learning indicators, opening learning, mastery of the material, approach or
learning strategies, utilization of learning resources or learning media, learning that
stimulates student involvement, assessment of learning processes and outcomes,
use of language, and close learning. The indicators are then broken down into 26
items of assessment and assessed with 4 scoring scales from 1-4. The criteria for
evaluating teacher performance can be seen in Table 3 below.

Table 3
The Criteria for Evaluating Teacher Performance
Percentage Range Criteria
85% < score <100% Very Good
70% < score <85% Good
50% < score <70% Enough
1% < score <50% Bad

After observation, the teacher's performance scores in the experimental class can
be seen in Table 4.

Table 4
Teacher Performance Evaluation Class Experiment (Source: Primary data, 2019)

Score Percentage (%)

No. Experiment Class Average Criteria
1 2 3
L Observer 1 856 894 90,4 88,5 % Very Good
2. Observer 2 87,5 90,4 92,3 90,1 % Very Good
Average 89,3 % Very Good
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Based on observations of teacher performance conducted during three meetings
by the two observers, it is known that the average performance of the teacher is
included in the excellent category with an average of 89.3%.

The Implementation of Control Class Learning

Learning in the control class applied discussion learning methods and lectures
assisted by power point media. The class used as the control class is class XI IPS 3
with a total of 30 students. Learning took place in three meetings (six hours) starting
on 7, 13, and 14 May 2019. Every single learning process was opened with self-
introduction to familiarize the implementing teacher (researcher) with students.
The researcher then explained the learning activities that would be conveyed using
the discussion method. Before starting, researchers asked students' readiness to
participate in learning. After the students were ready, the researcher conducted a
pre-test to find out the extent of students' knowledge about natural disaster
mitigation and adaptation material prior to learning.

Afterward, the teacher conveyed the stimulation of disaster mitigation material
by describing some of the actual problems of disaster events in Indonesia, especially
in Semarang. From the simulation, the students raised questions and opinions about
what a disaster is, the causes of disasters, and the types of disasters. The teacher
answered all of them, concludes, and gave an explanation of the meaning, causes,
types, and disaster management cycles. The teacher also performed an
understanding of the importance of disaster education for students in schools. After
providing learning stimuli for students, the teacher asked them to gather
information from disaster-related websites about the types and characteristics of
disasters around the school.

The second meeting was carried out in the form of discussion activities. Before
starting, the teacher checked students’ readiness, provided student motivation, and
did apperception, as well as question and answer about previous material. The
teacher divided students into several groups to discuss data on the results of literacy
previously assigned. During the discussion, the teacher was monitoring the
discussion. The results of the discussion were then written in a notebook and the
teacher guided students to present them.

Each group presented their discussion results in front of the class. Other groups
responded by giving questions, suggestions or input and making small notes to
compare with the results of their understanding. The teacher evaluated students’
knowledge and understanding through question and answer, as well as giving them
the opportunity to listen and speak up for information exchange. The knowledge
that has been understood during learning should be implemented in the form of
environmental preservation behavior (Ichsan et al,, 2020)

After exposure, students reviewed and concluded the results of the discussion in
groups. The teacher gave reinforcement to motivate the group that had presented
their results and added an explanation to the new and different material in each
group. When the discussion activity was over, the teacher facilitated students in
finding conclusions about the types and characteristics of disasters around the
school such as symptoms of landslides, their types, and efforts to mitigate. They also
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reflected on learning activities and its results that have been carried out. Reflection
was held at the end of the meeting, as then the teacher performed a post-test to
determine student learning outcomes.

] L L

Figure 2. Control Class Learning Situation (source: personal documentation)

The implementation of learning in the control class was held by the researcher
and assessed by the geography teacher and one fellow researcher. Assessment of
the implementation of learning using lecture learning methods assisted by power
point was done for three meetings. Teacher performance appraisal in the control
class was performed using the same methods and indicators as the teacher
performance appraisal in the experimental class. Teacher performance data can be
seen in Table 5.

Table 5
Recapitulation of Teacher Performance Evaluation in Control Class (Source: Primary data, 2019)

Score Percentage (%)

No. Control Class Average Criteria
1 2 3
1. Observer 1 83,7 84,6 88,5 85,6 % Very Good
2. Observer 2 85,6 87,5 88,5 87,2 % Very Good
Average 86,4 % Very Good

Based on observations of teacher performance conducted during three
meetings by the two observers, it is known that the average of control class teacher
performance is included in the excellent category, with an average of 86.4%.

The Comparison of Experimental Class and Control Class Learning Outcomes

Assessment of students' cognitive learning outcomes was done using data
collection techniques in the form of tests. The assessment was performed at the end
of the meeting by giving 40 multiple choice questions covering all indicators of
competency achievement. Test results were analyzed quantitatively with a
statistical formula. Statistical tests carried out included the normality test,
homogeneity test, t-test, and N-Gain test. t-test is used to test the differences in
learning outcomes between the experimental class and the control class. While the
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N-Gain test is to determine the increase in learning outcomes in the experimental
and control classes obtained from the calculation of the pre-test and post-test.

The average pre-test score of the experimental class students before learning was
73.5. Out of 30 students, there are six who have not yet completed the minimum
completeness criteria (KKM). The minimum completeness criteria for geography
subject for both experimental and control class is 70. After participating in the
learning of landslide disaster mitigation using role-play learning with a pocket-book
method, the average score increased to 84.6 with the lowest score of 70, and the
highest score of 93. The average score of the control class pre-test was 72.2. 9 out of
29 students have not yet reached KKM in the pre-test. After participating in
landslide disaster mitigation learning using lecture and discussion methods, the
average cognitive learning outcomes of control class students increased to 78.3. The
lowest score is 63, and the highest score is 93. In the control class, there are 2 out of
29 students whose post-test scores have not yet reached the KKM. After the t-test,
the results can be seen in Table 6 below.

Table 6
The Result of t-test Analysis (Source: Primary data, 2019)
Data Class X Dk  Sig(2- (V4 Criteria
tailed)
Pretest Experimental 73,5 57 0,396 0,05 The two classes have
Control 72,2 relatively similar
effectiveness differences
Posttest Experimental 84,6 0,000 The two classes have
Control 78,3 different effectiveness

Table 6 shows that there are significant differences in post-test results between
the experimental and the control class. The experimental class, in which the role-
playing learning method assisted by disaster education pocketbook was applied, has
higher effectiveness. Then, based on the results of the N-Gain test, it can be seen that
the increase in learning outcomes between the experimental classes is higher than
the control class. N-Gain test results can be seen in Table 7 below.

Table 7
The Result of N-Gain Test Analysis (Source: Primary data processed, 2019)

Experimental Class Control Class
X (category) Y (total students) X (category) Y (total students)
Low 7 Low 22
Moderate 23 Moderate 7
Total 30 Total 29

Based on Table 7, there is an increase in learning outcomes of the experimental
class using the N-Gain formula, as 23 students achieved the criteria of "moderate”,
while seven students are classified in the "low" category. In classical averages, the
entire experimental class is classified as a "medium" criterion with an average N-
Gain score of 0.43. This is different from the control class. Only seven students
reached the criteria of "medium”, as the rest (23 students) are categorized in the
“low” category. In classical average, the control class students are classified as "low"
criteria with an average N-Gain score of 0.22. This indicates that the learning
environment for the future still requires a lot of learning innovation (Byers, Imms,
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& Hartnell-Young, 2018). Comparison of increasing learning outcomes and
completeness score against the minimum completeness criteria between the
experimental class and the control class shows that the learning of landslide disaster
mitigation with the method role-playing assisted by the disaster education
pocketbook is more effective than the lecture and discussion method. In the role-
playing method, all students participate in playing the drama.

So, in learning through role-play, students would play a drama with the theme of
landslide. In this study, the drama's setting is in the research area, which is a
landslide-prone area. The plot of the drama tells how the disaster event and disaster
mitigation from pre-disaster, during the disaster, and after the disaster. To play the
drama of the landslide disaster, the students share the role (character). Some
students play the role as victims, while others play a role as the community, the
Regional Disaster Management Agency team (BPBD), the chairman of the
Meteorology, Climatology and Geophysics Agency (BMKG), and the National
Disaster Management Agency (BNPB), and medical staff. Students would do the
story under the characters being played and would carry out the tasks of each
character. This learning method allows students to be directly involved in the
atmosphere of a disaster incident that seems to actually occur. So, students will
know the steps of disaster mitigation in depth because they play it, and they will also
be more enthusiastic because all are actively involved in drama.

Students’ Responses after Learning Using Disaster Education Pocket-Book
Integrated with Role-Playing

Interests and responses of students to learning are known for distributing
questionnaires. The questionnaire was filled in accordance with the experience of
the students when learning disaster mitigation with a role-play method assisted by
the disaster education pocketbook. The results of the recapitulation questionnaire
can be seen in Table 8 below.

Table 8
The Recapitulation of Response (Source: Primary data, 2019)

Interval Criteria Frequency (%)
81.25-100% Very Interested 10 33.3
62.51-81.24% Interested 20 66.6
43.75-62.50% Quite Interested - 0
25-43.74% Less Interested - 0
Average 82.7%

Analysis of questionnaire data filled out by students shows that 33.3% of
students are "very interested" and 66.6% of students are "interested" in learning
disaster mitigation with a role-play method assisted by use of the disaster education
pocketbook. The mean score is 82.7% so it can be concluded that the
implementation of learning gets a positive response from students.

Discussion

Based on the comparison of learning outcomes and completeness scores against
minimum completeness criteria, it shows that learning of landslide disaster
mitigation with role-playing method assisted by disaster education pocketbook is
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more effective than learning by lecture and discussion. The role-playing method will
increase student knowledge because it facilitates students to learn from their
mistakes. In this method, students will learn new things while exchanging dialogues
with each other to represent certain characters (Rashid, & Qaisar, 2017). In addition,
the roles they play will also encourage students to be actively involved and provide
opportunities for them to connect between theories learned in the classroom and
those practiced (Ma, 2020). As in the material of landslide mitigation, students will
be involved in playing roles to understand various parties or stakeholders when a
landslide occurs so that they will get new knowledge about landslide mitigation
from other friends through dialogues.

The role-playing method is a form of experiential learning presupposing that
knowledge is gained through concrete experience (doing) (Zamboanga et al., 2016),
reflective observation (thinking back to experience) (Wijaya, Rahmat, & Kokom,
2018), abstract conceptualization (forming observed theories), and active
experiments (testing new theories) (McCarthy, 2010). Therefore, this method
succeeded in increasing students' active responses and student learning outcomes.
This is also in line with the learning experience cone of Edgar Dale, stating children's
learning experiences start from the most concrete things to the things that are
considered the most abstract (Artvinli, 2010b). The experience classification is
better known as the cone of experience, which consists of 12 types of media
classifications and the teaching methods used. The twelve classifications starting
from the most abstract are reading, listening, and seeing, to the highest level, namely
doing drama presentations, simulating real experiences, and doing real things
(Guthrie et al.,, 2018)

Based on the Dale cone, a theory can be drawn, pointing out students who only
learn verbally will automatically have a different understanding from students who
learn through direct experience. The more concrete the way of learning of a student,
the more experience will be gained (Fajriah, & Churiyah, 2015). So, learning based
on experience and reality or from credible simulations that are active and based of
experiential learning will be more effective and easier in transferring knowledge
than passive learning, only filled with sitting, listening, watching, and reading
(Matijevi¢, 2012).

This is in accordance with the results of this study, where the learning of landslide
disaster mitigation with the role-playing method assisted by the disaster education
pocketbook is more effective than learning with the lecture and discussion. Based
on the Dale learning experience cone (Jackson, 2016), the discussion method only
gives students a learning experience of 70%. Meanwhile, the role-playing method
provides students with a learning experience of 90% (Davis, & Summers, 2015). In
the discussion method, students only learn the material and then exchange opinions
with their friends, while in the role-playing method, they are directly involved in
realistic experiences in which there is not only a process of exchanging information,
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but also involved playing roles to portray various parties or stakeholders when a
landslide disaster occurs.

This result is consistent with the statement of (Moreno-Guerrero et al., 2020),
showing that learning with a role-playing method can foster positive attitudes high
interest, motivation, interaction with the substance of the lesson, autonomy,
collaboration between students, attention, self-regulation and creativity, and make
students the center in the learning process. Learning with a role-playing method can
increase students’ motivation in learning. This is also in line with the opinion of
Krebt (2017) and Castro (2019), that learning by using role-playing can escalate
students’ motivation because it is fun and can foster communication cooperation
between them.

The high effectiveness of learning using the role-playing method is the
implication of the activeness and real action of students in the learning process.
Through the role-playing method, students' critical thinking skills will increase
(Sofyan, Buaja, & Rahman, 2018) Besides, with that method, the ability of problem-
solving in students will also upgrade (Ma, 2020). This is because the role-playing
method will help students to get involved in acting as real situations. It provides
tools for students to explore their feelings, gain insights from their attitudes, develop
their self-confidence, develop problem-solving abilities, and eliminate their shame
through interactions with others (Mudofir, Maftuh, Supriyanto, & Purwaningsih.,
2019; Rashid, & Qaisar, 2017). This also causes students to be very interested in
learning to role-play.

When playing a role, students are compelled to reflect on the knowledge
possessed and act according to that knowledge. Thus, it will provide an opportunity
for students to reflect on their knowledge of the subject matter to make good and
effective decisions, pushing them to stimulate critical thinking skills (Bhattacharjee,
2014; King, 2010). This method will advance the creativity of students because they
are required to act under what is desired as if the events in the role-playing scenario
were truly experienced. It will also reflect on how much students can understand
and absorb the subject matter delivered (Krisdiana, Irawati, & Kadarisman, 2018).

Then, the experiences played by students, they can appreciate more about
disaster incidents, as students are stimulated to have sensitivity and concern for the
environment and surrounding communities. This is in line with the statement of
(Kilgour, Reynaud, Northcote, & Shields., 2015), stating that the role-playing method
provides guidance to students towards understanding their behaviors and roles in
social interactions, developing empathy with others, and finding better problem-
solving. This condition is due to the role-playing method which involves actors and
observers, becoming a miniature of the real incident so that strong analysis and
feelings emerge (Kilgour, Reynaud, Northcote, & Shields. 2015; Zamboanga et al,,
2016).

The success of the role-playing method in this research is supported by the
existence of a pocketbook utilized as teaching material which is very important for
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teachers and students. As stated by Perbowo & Anjarwati (2017) teaching materials
can help teachers and students carry out the learning process well in class. Good
teaching materials must meet certain qualifications according to those specified by
the curriculum. In addition, because it is intended for students, the production of
teaching materials must also be designed systematically and attractively to facilitate
student understanding.

In this study, the role-playing method is collaborated with a pocketbook,
functioning as non-textbook to enrich student literacy. The use of pocketbook
certainly contributes to advance the effectiveness of learning about landslide
disaster mitigation. Guidelines for integrating learning methods of role-playing in a
pocketbook can make it easier for teachers and students to do disaster mitigation
learning more effectively.

The effectiveness of using pocketbooks in disaster learning is due to various
advantages of a pocketbook. According to (Pudjiastuti, Suparno, Sutisna, & Ati.
2019), pocketbook has a character to stimulate students' enthusiasm in learning and
show their interest during the learning process. Students become more active and
pay attention to the teacher who explains. Pocketbooks also have materials that are
more easily accepted and understood by students because they are simple. The
advantages of pocketbooks are also they contribute to improving student learning
outcomes and increasing students' positive responses in learning to mitigate
landslides.

Disaster mitigation is an effort to prevent the occurrence of a disaster or
minimize its impact (Suharini, Meliana, Sanjoto, & Kurniawan. 2020). Innovation in
the form of a merging of role-play methods assisted by using a pocketbook about
landslide disaster mitigation learning is an important finding to improve the quality
of disaster mitigation in schools. In an effort for Disaster Risk Reduction (DRR), one
of the most important things is strengthening community capacity in the education
sector. According to Petal, the essence of disaster risk reduction education is the
axiom that disaster cannot be avoided (Shaw, Takeuchi, & Rouhban, 2009).
Knowledge management is very important because students are subject to disaster
risk. According to (Pathirage, Seneviratne, Amaratunga, & Haigh. 2012), knowledge
management can generally be interpreted as a strategy to collect, store, and retrieve
knowledge systematically, and then distribute the results to those who need in a
timely manner. In other words, knowledge management is about providing the right
knowledge, in the right place, at the right time.

Knowledge management can be done with disaster education. Disaster education
can be a step toward sustainable disaster risk reduction. Education for Sustainable
Disaster Risk Reduction (ESDRR) is an educational concept that carries the mission
of forming wise human behavior in responding to and treating its environment
prone to disasters. It’s all based on normal ethical values to create a harmonious life
order at present, while preserving its sustainability for the benefit of future
generations (Suharini, Setyowati, & Kurniawan, 2017). Knowledge of disaster
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management strategies, together with good practices and lessons, can undoubtedly
support this effort through well-informed mitigation and preparedness measures
(Pathirage, Seneviratne, Amaratunga, & Haigh. 2012).

Conclusion

Comparison of learning outcomes and completeness scores against the minimum
completeness criteria, shows that learning of landslide disaster mitigation with the
role-playing method assisted by a disaster education pocketbook is more effective
than learning by lecturing and discussion. Disaster mitigation education is an effort
to transfer knowledge, attitudes, and skills to the community to reduce the threat
and vulnerability of disasters and increase capacity so as to reduce the risk of
disasters in society. Innovation of the role-playing method assisted by a pocketbook
in disaster mitigation learning is an important finding to be implemented because it
can improve the quality of disaster education in the community early on. The results
of this study indicate that disaster mitigation learning must be enforced with a
method that can involve active student participation and be complemented with
interesting learning materials for them such as the role-playing method with a
disaster education pocketbook. This is because disaster learning has enormous
importance for students so that ideal learning methods and teaching materials are
needed to escalate both students’ knowledge and skills in dealing with disasters

In its implementation, disaster mitigation learning must also be contextual under
the conditions of potential disasters around the student's residence location, as it
will have a greater and more effective impact in the teaching process. Role-playing
learning method and disaster education pocketbooks can be implemented for other
schools. However, they must be set according to the potential disaster conditions
around the school concerned. Students must also be taught about mitigation for
other types of disasters because disasters can occur anytime and anywhere, while
humans are mobile and may enter disaster-prone areas.
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