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Abstract
This research aims to test implementability, effectiveness, describe the character-
istics of  the Wonosobo local potential-based disaster adaptation and mitigation 
comics developed. The devices developed are syllabus, lesson plans, and teaching 
materials in the form of  comics. The research sample for the limited scale trial was 
10 X grade students using purposive sampling technique. The research population 
in a wide-scale trial with a Pretest-postest control group design, class X.1 as an 
experimental class of  30 students and class X.2 as a control class of  31 students. 
The results showed that the Wonosobo local potential-based disaster adaptation and 
mitigation comic was suitable for use. The increase in learning outcomes (N-Gain) 
in the experimental class of  60% is in the medium category or the N-gain interpreta-
tion category is quite effective. Based on the achievement of  KKM, 97% of  students 
reached the set KKM of  68. The conclusion in this study is that the Wonosobo 
local potential-based disaster adaptation and mitigation comics developed are de-
clared very valid, very good implementation, and effective for use in learning activi-
ties on environmental change material. The characteristics of  the Wonosobo local 
potential-based disaster adaptation and mitigation comics developed present data, 
photos of  disaster events and environmental damage in Wonosobo Regency, so that 
the Problem Based Learning (PBL) learning model can be carried out optimally. 
Comics of  disaster adaptation and mitigation based on Wonosobo local potential 
are recommended to be used by Biology Teachers in Wonosobo Regency in learning 
environmental change material.
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(Bessette, 2020). The results of  the study Phoon 
et al., (2020) show that the use of  comics is very 
interesting and fun for students and has a positive 
impact in supporting science learning.

 By looking at the real environmental 
damage problems that exist in Wonosobo Regen-
cy, a suitable learning model is needed, namely 
Problem Based learning (PBL). Azis et al. (2021) 
in their research concluded that disaster mitiga-
tion learning is very suitable to be taught with the 
Problem Based Learning model, students are able 
to solve problems in their environment, trained 
to think critically in an effort to analyse disasters, 
their impacts and lead to solving disaster mitiga-
tion problems. This learning model has proven 
effective in encouraging learners’ competence in 
directing themselves to collaborative learning, 
thinking critically, being able to self-reflect and 
overcome new problems (Manwa et al., 2013).  

 Through PBL learning, it is expected 
that students can have the ability to solve envi-
ronmental damage problems in the Wonosobo 
Regency area. However, unfortunately, learn-
ing environmental damage with the PBL model 
has not integrated knowledge to students about 
disaster response awareness through adaptation 
and mitigation steps.  Mitigation is expected to 
be able to reduce or minimise the impact caused 
to the community and the environment, can be 
done through slope stabilization by means of  veg-
etative engineering (Rendra et al., 2016). 

 Meanwhile, environmental damage to 
local potential in Wonosobo Regency is not wide-
ly known by students. Based on the data obtained 
through the distribution of  questionnaires with a 
sample of  30 students of  class X.1 who have stud-
ied environmental damage material, 96% of  stu-
dents do not know about environmental damage 
to local potential in Wonosobo. Teachers and stu-
dents do not use the local environment as a learn-
ing resource. Learning environmental damage 
material with the PBL model has not integrated 
knowledge to students about disaster response 
awareness through adaptation and mitigation 
steps. The teaching materials used by teachers 
and students are Biology books published by the 
government and other relevant books published 
from outside. On the other hand, from a sample 
of  30 students in class X.1, 100% of  students have 
not been able to link the concept of  environmen-
tal damage with local potential in Wonosobo.

 The reality in the field of  learning envi-
ronmental damage material so far has not utilised 
local potential based on the results of  the ques-
tionnaire, 100% of  teachers stated that teachers 
agree with the appointment of  local potential as 

INTRODUCTION

The large number of  casualties, property 
losses and damage to building infrastructure and 
the environment indicate the low level of  com-
munity preparation and preparedness in the face 
of  disasters (National Disaster Management 
Agency, 2023). The number of  casualties during 
a disaster is influenced by a lack of  knowledge 
and awareness of  the impact of  disasters. Com-
munity preparedness to face potential disasters in 
high-risk areas of  earthquake and tsunami disas-
ters is needed to minimise the consequences, both 
in terms of  casualties and property (Adri et al., 
2020). 

Efforts can be made to instil early commu-
nity awareness of  disaster adaptation and mitiga-
tion knowledge through learning in education. 
According to Zunariyah et al. (2019) empowering 
children in disaster mitigation is the first step in 
building a disaster-aware society. One example is 
disaster mitigation in the Disaster Safe Education 
Unit scheme. In real life, institution-based disas-
ter risk reduction has made a concrete contribu-
tion. The role of  educational institutions in disas-
ter risk reduction has been integrated in science 
lessons. Even disaster issues have become main-
stream in the curriculum of  educational institu-
tions in some schools (Rubaidi, 2018).

 Disaster education can be carried out 
through integration with various subjects, espe-
cially science. Disaster education is becoming 
increasingly urgent along with the increase in 
disaster events due to climate change, the fact 
that Indonesian students’ disaster literacy is low, 
and the uneven disaster education provided by 
the government (Aroyandini et al., 2023). The 
existence of  natural disasters and environmental 
damage that occurs in Wonosobo Regency, as 
well as efforts to prevent or reduce disaster risk 
through adaptation and mitigation measures need 
effective communication strategies by conveying 
messages through the development of  printed 
teaching materials in the form of  comics. Comics 
are an art form that is popular especially among 
children, thus it can be utilised as a potential me-
dium for education (Tatalovic, 2009). While Vas-
silikopoulou et al. (2006) stated that the power of  
comics in education is enormous and the added 
value of  digital hypermedia comics is that almost 
all students and teachers gave positive responses. 
The implications for teaching in the future appear 
that comics have clear value as an innovative tool.  
The creation of  comics always involves students 
in providing a great introduction, guidance, and 
inspiration for using comics as a pedagogical tool 
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a learning resource. Teachers have never applied 
Wonosobo local potential-based disaster adap-
tation and mitigation comic media in learning 
activities, and there are no Wonosobo local po-
tential-based disaster adaptation and mitigation 
comics developed by schools.

 The results of  a survey to the Wonosobo 
Regency BPBD (Regional Disaster Management 
Agency) office, obtained information that the me-
dia for socialisation to the community has been 
through the official website of  the Wonosobo 
Regency BPBD which contains modules or disas-
ter books in general, disaster maps of  Wonosobo 
Regency which are scattered in each sub-district, 
installation of  banners in disaster-prone areas/ 
areas in each sub-district, and training and social-
isation activities between the BPBD of  Central 
Java Province and the Wonosobo Regency BPBD 
regarding the identification of  disaster-prone ar-
eas. Interesting, effective and efficient learning 
requires the development of  innovative teaching 
materials (Ditendik, 2008).

 To encourage and motivate learning 
with the PBL model of  environmental damage 
based on local potential to be more interesting, if  
it is packaged through the development of  teach-
ing materials in the form of  comics. Comics al-
low long and complicated explanations of  a topic 
to be more easily understood and remembered by 
students (Handayani and Koeswanti, 2020). Re-
search Suratsih et al., (2010) that local potential 
owned by schools and areas around schools has 
not been utilised optimally in biology learning ac-
tivities, biology teachers have not worked much 
to develop biology teaching materials based on 
local potential. This research aims to test the 1) 
implementability, 2) effectiveness, 3) describe the 
characteristics of  the Wonosobo local potential-
based disaster adaptation and mitigation comics 
developed.

METHOD

This research begins with an analysis of  
the potential and problems used as the basis for 
needs analysis, namely the high disaster-prone 
areas and losses caused by environmental dama-
ge and the absence of  teaching materials that in-
tegrate disaster events in Wonosobo Regency into 
Biology subject matter. The development of  co-
mic design for disaster adaptation and mitigation 
based on Wonosobo’s local potential begins with 
analysing KI-KD, determining comic titles, pre-
paring materials, learning sequences and comic 
structures. In addition to making comic designs, 
comic development instruments were also prepa-

red, such as syllabus, lesson plans, comic validati-
on sheets for education experts, material and me-
dia experts, response questionnaires about comics 
for students and teachers, learning outcomes test 
questions to measure the effectiveness of  comics. 
The comic design developed was then validated 
by education, material and media experts. The 
validated comics were tested on a limited scale 
on 10 grade X students. Limited scale trials to 
obtain information on the readability of  the co-
mics developed. Wide-scale testing with purposi-
ve sampling technique. The research population 
in a wide-scale trial with a pretest-postest control 
group design, class X.1 as an experimental class 
of  30 students and class X.2 as a control class of  
31 students. The data and data sources in this stu-
dy are presented in Table 1.

Table 1.  Data and Sources of  Research Data

No
Data and Data 

Sources
Type of 

Data
Data Source

1 Validity of  
learning tools 
(Syllabus, lesson 
plans, teaching 
materials in the 
form of  comics, 
LDPD, Evalua-
tion Questions)

Quantitative Education 
and materi-
als expert

2 Implementa-
tion in learning 
(observation by 
teacher observ-
ers and student 
activities)

Quantitative Learners 
and teachers

3 Learning out-
comes
a. Knowledge 
    aspect
b. Attitude 
    aspect
c. Skill Aspect

Quantitative Learners

4 Descriptive 
Characteristics 
of  Comics

Qualitative Data and 
documen-
tation of  
disaster 
events and 
environmen-
tal damage 
in Wono-
sobo

The effectiveness of  comics is seen from 
the completeness of  learning outcomes in the 
aspects of  knowledge, attitudes and skills of  stu-
dents. The knowledge aspect is done by using 
a test. Quantitative data processing was carried 
out using statistical tests on the results of  pretest, 
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posttest, and N-Gain data for the experimental 
class. Assessment of  learning outcomes in the at-
titudinal aspects of  disaster response literacy and 
students’ skills in making disaster posters was cal-
culated using a modified formula from Sudijono 
(2009).

RESULTS AND DISCUSSION

Needs for Development of Disaster Adaptation 
and Mitigation Comics

The importance of  developing comics 
of  disaster adaptation and mitigation based on 
Wonosobo’s local potential is based on the ana-
lysis of  needs in the field. Based on the results 
of  distributing questionnaires to Biology teach-
ers who are members of  the Wonosobo Regen-
cy Biology Teacher Consultation (MGMP), it is 
explained that there are no Wonosobo local po-
tential-based disaster adaptation and mitigation 
comics developed at school as teaching materials. 
This is supported by the results of  filling out a 
questionnaire from students who have studied 
environmental change material in grade 10, that 
Biology teachers at SMA Muhammadiyah Wo-
nosobo have never used or applied Wonosobo 
local potential-based disaster adaptation and mi-
tigation comics in learning environmental change 
material.

The absence of  Wonosobo local potential-
based disaster adaptation and mitigation comics 
developed as teaching materials, shows a lack of  
inventory of  local potential that can be raised as 
Biology teaching materials. Teachers do not have 
the opportunity to enrich the analysis of  Biolo-
gy learning materials by exploring local poten-
tial sources in their area. Teachers and students 
do not use the local environment as a learning 
resource, as a result students do not know much 
about environmental problems based on the local 
potential of  Wonosobo Regency, as well as the 
lack of  awareness and real action from teachers 
and students in preserving local potential through 
education.

 Students argue that although environ-
mental change material is easy to learn, learning 
environmental change material so far does not 
integrate knowledge and foster awareness to stu-
dents about disaster response awareness through 
disaster adaptation and mitigation measures 
based on Wonosobo’s local potential. Biology te-
aching materials used by teachers have been in 
the form of  modules, material summaries equip-
ped with Learner Worksheets (LKPD) used for 
their own circles, and books from the government 
or independent school procurement, so that the 

material taught is still general.
 The analysis of  Wonosobo’s local po-

tential which is the basis for the development of  
disaster adaptation and mitigation comics in the 
form of  environmental damage to forest resour-
ces in the Sindoro Mountain area, the Serayu Ri-
ver watershed which is converted unwisely into 
an excavation - C mining area and the expansion 
of  protected forest areas by the community in the 
Dieng Plateau area of  Wonosobo Regency for 
monoculture crop agriculture (potatoes), causing 
land degradation. The presence of  geothermal 
wells used for power generation (PLTP), and 
several tourist attractions in the form of  active 
craters, is a local potential of  Wonosobo that 
must always be watched out for its existence. The 
proximity of  settlements and agricultural areas 
to these dangerous areas can be a serious threat, 
especially the danger of  crater eruptions that can 
occur at any time, followed by the release of  toxic 
gases from soil fractures in the area.

Implementation of Disaster Adaptation and 
Mitigation Comic Use in Learning

The Wonosobo local potential-based disas-
ter adaptation and mitigation comics that have 
been validated and revised are then tested on a 
limited scale to determine the level of  readability 
and practicality in learning activities. Learner res-
ponses can be seen in Table 3.

Table 3. The results of  students‘ and teachers’ 
responses to disaster adaptation and mitigation 
comics based on Wonosobo’s local potential

No Type of Data
Percentage 

(%)
Category

1. Learners' respons-
es on the limited 
scale trial

82 % Good

2. Learners' re-
sponses on the 
wide-scale trial

88% Very 
good

3. Teacher feedback 88 % Very 
good

The trial of  Wonosobo local potential-
based disaster adaptation and mitigation comics 
on a limited scale obtained responses from stu-
dents with a percentage of  82% (good category). 
Learners feel happy and interested in the exis-
tence of  teaching materials in the form of  disas-
ter adaptation and mitigation comics based on 
Wonosobo’s local potential. The appearance of  
the cover of  disaster adaptation and mitigation 
comics on a limited scale trial obtained the lowest 
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score of  65%. Disaster adaptation and mitigation 
comics are then made improvements and revisi-
ons to the cover in order to become better disaster 
adaptation and mitigation comics.

 The wide-scale trial of  Wonosobo local 
potential-based disaster adaptation and mitiga-
tion comics obtained responses from students 
with a percentage of  88% (very good category). 
Teacher responses obtained a percentage of  88% 
(very good category). The development of  disas-
ter adaptation and mitigation comics based on 
Wonosobo’s local potential really helps make it 
easier for teachers to understand environmental 
damage material so that comics can be used by 
teachers in teaching in class.

 Analysis of  the implementation of  the 
use of  comics of  adaptation and mitigation of  
disasters based on Wonosobo’s local potential in 
learning is done by calculating the percentage of  
the syntax of  the Problem Based Learning (PBL) 
learning model that is implemented during the 
learning process by the teacher, including three 
phases of  learning, namely the initial activity, 
core activity and closing activity. The recapitu-
lation of  the observation results by the observer 
teacher can be see in Table 4.

Table 4. Recapitulation of  teacher observation 
results and student activity observations on the 
implementation of  the use of  disaster adaptation 
and mitigation comics in learning

No Type of Data
Percentage 

(%)
Category 

1. Teacher obser-
vation results on 
the implementa-
tion of  the use 
of  adaptation 
and mitigation 
comics in learn-
ing

88 % Very 
Good

2. Observation re-
sults of  students' 
activities

93 % Very 
Good

Teacher observations on the implemen-
tation of  the use of  Wonosobo local potential-
based disaster adaptation and mitigation comics 
in learning were carried out by the observer te-
acher as an observer of  classroom activities for 3 
meetings. The observation results gave an average 
score of  35 out of  40 with a percentage of  88% in 
the very good category. This means that during 
the learning process activities carried out by the 
teacher using disaster adaptation and mitigation 

comics based on Wonosobo’s local potential are 
appropriate and very well implemented.

 Observation of  students’ activities on 
the implementation of  the use of  Wonosobo lo-
cal potential-based disaster adaptation and mi-
tigation comics uses a learning implementation 
activity sheet with 10 statement items carried out 
during learning. This sheet was filled in by the 
researcher himself  who acted as a teacher in class 
X.1 (experimental). The activities of  students on 
the implementation of  the use of  comics in lear-
ning are presented in Table 5.

Table 5.  Activities of  experimental class students 
on the implementation of  the use of  comics in 
learning

Class
Category

Very 
Good

Good Enough Less

Exsperiment 53.3 % 40 % 6.7% 0%

Control 0 % 32.5 % 37.5 % 30%

The results of  the assessment of  learner 
activity on the implementation of  the use of  Wo-
nosobo local potential-based disaster adaptation 
and mitigation comics in the experimental class 
were better than the control class. In the experi-
mental class, 53.3% (very good category), 40% 
(good category), 6.7% (sufficient category), and 
0% (less category) were obtained. 
Effectiveness of Disaster Adaptation and Miti-
gation Comics

Learning outcomes in the knowledge as-
pect are taken from the post-test score of  disaster 
response literacy on environmental change ma-
terial. Based on the recapitulation of  the N-gain 
measurement results, the assessment of  the kno-
wledge aspect between the experimental class and 
the control class based on the N-gain interpretati-
on is presented in Figure 1.

Figure 1. Recapitulation of  knowledge aspect as-
sessment between experimental and control class-
es based on N-gain interpretation (  effective,  
effective enough, and  effective less).

The results of  the N-gain test measurement 
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on the assessment of  the knowledge aspect show 
that in class X.1 (experimental) there are 16.6% 
or 17% of  students who get N-gain in the effec-
tive category, 46.6% or 47% of  students who get 
N-gain in the moderately effective category, and 
36.6% or 37% of  students who get N-gain in the 
less effective category, whereas class X.2  (cont-
rol) there were 0% of  students who got N-gain in 
the effective category, 16.1% or 16% of  students 
who got N-gain in the moderately effective cate-
gory, and 83.8% or 84% of  students who got N-
gain in the less effective category. In general, the 
experimental class is better than the control class.

 To see the effectiveness of  the use of  Wo-
nosobo local potential-based disaster adaptation 
and mitigation comics in learning by looking at 
the average score for the experimental class pre-
test and posttest data in the N-gain Score test as 
presented in Table 6.

Table 6. N-gain Score Test Results Pretest and 
Posttest Value Data

Class Data N
Average

Category
N-Gain

N-gain 
Score 

Experiment 30 59.86 60% Moderately 
Effective

Control 31 42.28 42% Less 
Effective

Based on the results of  the N-gain Score 
Test on the data of  the pretest and posttest sco-
res of  the experimental class, namely 59.86 or 
60%, this shows that the use of  Wonosobo lo-
cal potential-based disaster adaptation and miti-
gation comics is in the medium category or the 
N-gain interpretation category is quite effective. 
From these data, it shows that there is a differen-
ce in the posttest results of  classes that learn to 
use disaster adaptation and mitigation comics 
based on Wonosobo local potential with classes 
whose learning does not use disaster adaptation 
and mitigation comics based on Wonosobo local 
potential. 

 Hypothesis testing must meet the requi-
rements of  homogeneous and normal data. The 
homogeneity of  the data can be seen from the 
normality test value of  0.200 For the homoge-
neity test result of  0.757 which indicates that the 
data is homogeneous, so that it can use the T test. 
Thus there is a significant difference between the 
control class and the experimental class (the Wo-
nosobo local potential-based disaster adaptation 
and mitigation comic developed is effective).

 The development of  disaster adaptation 
and mitigation comics based on Wonosobo’s lo-
cal potential is effective if  the learning outcomes 
of  the knowledge aspect ≥ 75% of  students get a 
completeness score above the Minimum Comple-
teness Criteria (KKM) which is 68. The results of  
data recapitulation obtained 97% or as many as 
29 students were declared complete from a total 
of  30 students in the experimental class.

 The learning outcomes of  the attitude 
aspect assessment were taken through a question-
naire assessment of  the attitude aspect of  disaster 
response literacy, filled in by students after comp-
leting the lesson. The questionnaire consists of  
20 statement items with four answer categories, 
namely 1) Strongly Agree (SS), 2) Agree (S), 3)
Disagree (KS), 4) Disagree (TS). The maximum 
score of  this questionnaire is 80. The questionnai-
re was filled in by 30 students in the experimental 
class, and 31 students in the control class. The re-
sults of  the recapitulation of  the assessment of  
the attitude aspects of  experimental and control 
class students are presented in Table 7. 

Table 7. Recapitulation of  the assessment of  the 
attitude aspects of  experimental and control class 
students

Class
Category

Very 
Good

Good Enough Less

Exsperiment 46.6 % 50 % 3.4% 0%

Control 25.8% 45 % 30  % 0%

The recapitulation of  the assessment of  the 
attitudinal aspects of  disaster response literacy 
shows that in general, experimental class students 
have good (50%) and very good (46.6%) disaster 
response literacy attitudes. Learning outcomes of  
skill aspect assessment are taken through observ-
ing the skills of  students in making disaster post-
ers. The recapitulation of  students’ skill scores 
between experimental and control classes is pre-
sented in Table 8.

Tabel 8. Recapitulation of  the assessment of  the 
skill aspects of  experimental and control class 
students

Class
Category

Very 
Good

Good Enough Less

Exsperiment 32 % 58,0 % 10  % 0 %

Control 16,2 % 51,6% 32,2 % 0 %
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Characteristics of the Developed Disaster Ad-
aptation and Mitigation Comic

The comics developed are comics of  
disaster adaptation and mitigation based on 
Wonosobo’s local potential. The activity begins 
with reviewing the design of  disaster adaptation 
and mitigation comics based on Wonosobo’s lo-
cal potential by analysing KI-KD, determining 
comic titles, backgrounds and story ideas, cre-
ating storylines, creating character characters, 
sketching panel layouts, illustrations, and text 
balloons, colouring pictures, making and filling 
text balloons, compiling page layouts, front and 
back covers and printing comics. In developing 
disaster adaptation and mitigation comics based 
on Wonosobo’s local potential, other research  
tools were also prepared in the form of  syllabus, 
lesson plans, evaluation tools with their grids, 
student discussion sheets, observation sheets, 
questionnaire sheets, validation sheets for each 
research tool (material validation, media valida-
tion).  Disaster adaptation and mitigation comics 
are designed with illustrations of  disaster stories 
or events caused by environmental damage that 
occurs in the Wonosobo Regency area. The cha-
racters that appear in the comic storyline of  disas-
ter adaptation and mitigation are taken as a form 
of  representation from all circles of  society such 
as students, employees as well as volunteers from 
the Wonosobo Regency Regional Disaster Mana-
gement Agency (BPBD), village officials, Search 
and Rescue Teams, police, scientists and experts 
from the Centre for Volcanology and Geologi-
cal Disaster Mitigation (PVMBG), with the aim 
of  strengthening and increasing disaster literacy 
contained in the comic storyline of  disaster adap-
tation and mitigation for high school students.

 The development of  disaster adaptation 
and mitigation comics based on Wonosobo’s lo-
cal potential is designed according to the syntax 
of  the Problem Based Learning (PBL) learning 
model as a learning resource in student discussi-
on activities on environmental change material. 
The design of  the lesson plan is 4 meetings with 
a duration of  3 hours each lesson. At the begin-
ning of  meetings 1 and 2, students are presented 
with data on disaster events in Wonosobo Regen-
cy in 2015-2021, 2001-2015 land use data in the 
Dieng Plateau of  Wonosobo Regency, data from 
the final report of  the Wonosobo Regency En-
vironment and Forestry Service in 2016 on the 
study of  environmental damage due to mineral 
and coal mining, and images of  environmental 
damage to Wonosobo’s local potential through 
presentation and discussion activities. In meeting 
3, learners are presented with the video ‘Sinila 

Crater Tragedy, 20 February 1979’ and the Metro 
TV show ‘Against Forgetting the Grief  Story of  
Sinila’ through presentation and discussion acti-
vities. In meeting 4, learners make posters about 
disaster preparedness efforts due to local environ-
mental damage and analyse the problem solving 
that has been found in the disaster poster presen-
tation.

DISCUSSION

The importance of  developing comics 
of  disaster adaptation and mitigation based on 
Wonosobo’s local potential is based on the ana-
lysis of  needs in the field. Based on the results 
of  distributing questionnaires to Biology teach-
ers who are members of  the Wonosobo Regen-
cy Biology Teacher Consultation (MGMP), it is 
explained that there are no Wonosobo local po-
tential-based disaster adaptation and mitigation 
comics developed at school as teaching materials. 
This is supported by the results of  filling out a 
questionnaire from students who have studied 
environmental change material in grade 10, that 
Biology teachers at SMA Muhammadiyah Wo-
nosobo have never used or applied Wonosobo 
local potential-based disaster adaptation and mi-
tigation comics in learning environmental change 
material.

The absence of  Wonosobo local potential-
based disaster adaptation and mitigation comics 
developed as teaching materials, shows a lack of  
inventory of  local potential that can be raised as 
Biology teaching materials. Teachers do not have 
the opportunity to enrich the analysis of  Biolo-
gy learning materials by exploring local poten-
tial sources in their area. Teachers and students 
do not use the local environment as a learning 
resource, as a result students do not know much 
about environmental problems based on the local 
potential of  Wonosobo Regency, as well as the 
lack of  awareness and real action from teachers 
and students in preserving local potential through 
education.

 The use of  Biology teaching materials 
is still general in nature causing the local context 
not to be conveyed in the learning process, so the-
re is no local potential of  Wonosobo developed as 
teaching materials.  This is in accordance with the 
results of  research by Suratsih et al. (2010) that 
the local potential of  schools and areas around 
schools has not been utilised optimally in biology 
learning activities, biology teachers have not wor-
ked much to develop biology teaching materials 
based on local potential. It is important for teach-
ers to utilise local potential in learning because it 
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helps students understand concepts and examples 
that are contextual and able to improve the kno-
wledge, skills and attitudes of  students (Nisa, 202 
2).

 Validation of  the development of  Wo-
nosobo local potential-based disaster adapta-
tion and mitigation comics was carried out by 
educational experts, material experts and media 
experts, with the aim of  knowing the feasibility 
of  the developed disaster adaptation and mitiga-
tion comics. Based on the results of  the valida-
tion of  Wonosobo local potential-based disaster 
adaptation and mitigation comics by educational 
experts, material experts and media experts, the 
comics developed obtained an average percentage 
of  90%, with a very valid category for use in lear-
ning, the Wonosobo local potential-based disaster 
adaptation and mitigation comics developed have 
fulfilled the elements of  development from the as-
pects of  education, material and media, which at 
first comics were only entertainment and fiction, 
but along with the development of  society, new 
comic categories emerged that were able to have 
educational elements in them such as education, 
information facts, and so on.

 The stages of  developing disaster adapta-
tion and mitigation comics based on Wonosobo’s 
local potential are revised to get a better product 
in terms of  exposure to educational aspects, ma-
terials and media. Revisions were made after 
getting suggestions and input from validators of  
education, material and media experts.  Revisi-
ons were made to the syllabus for input, sugges-
tions for improvement from educational expert 
validators because there were still components 
that had not been fulfilled, namely the comic me-
dia developed had not appeared in the syllabus 
section. By including Wonosobo local potential-
based disaster adaptation and mitigation comics 
into the syllabus section, especially in the media 
column, teaching tools or materials, and impro-
ving the part of  learning activities, especially the 
description of  each syntax to include comics as a 
discussion material for students. The revision of  
the Learning Implementation Plan (RPP) com-
ponent was carried out because there were still 
notes of  improvement from the education expert 
validator, namely by clarifying the use of  Wo-
nosobo local potential-based disaster adaptation 
and mitigation comics in the learning syntax of  
the PBL model.  The use of  developed comics in 
each learning syntax of  the PBL model acts as 
teaching material or a source of  information to 
answer questions contained in the student discus-
sion sheet during class discussion activities.

 The components in the comic according 

to the three material expert validators that need 
to be revised are emphasising the need to form 
disaster clusters such as public kitchens, health 
service posts, and the installation of  refugee 
tents. For the display of  comics, the colours are 
tried to be brighter. The purpose of  establishing 
clusters in order to facilitate the implementation 
of  disaster management tasks of  the National 
Disaster Management Agency (BNPB) or Regio-
nal Disaster Management Agency (BPBD), it is 
stipulated based on the Decree of  the Head of  
BNPB Number 173 of  2014 concerning national 
disaster management clusters including health 
clusters, search and rescue, logistics, refuge and 
protection, economic clusters, and infrastructu-
re facilities. Another revised component is that 
the colour display of  comics as teaching mate-
rials is very important and necessary in comic 
design. Colour objectively/physically according 
to Brewster in Poeng (2022) is the nature of  the 
light emitted while subjectively/psychologically 
it is part of  the human visual sensory experien-
ce. Colour can also influence the interpretation 
of  meaning in terms of  emotions, symbols and 
philosophy as a form of  colour psychology.

 The results of  the limited scale trial of  
Wonosobo local potential-based disaster adapta-
tion and mitigation comics obtained responses 
from students with a percentage of  82% (good 
category). From the results of  the limited scale 
trial, there is the lowest value statement item with 
a percentage of  65% (poor category), namely the 
cover of  the comic with a colour display that is 
too dark. Improvements to the cover are made to 
get a brighter and more attractive colour display. 
Students feel happy and interested in the existen-
ce of  teaching materials in the form of  comics 
of  disaster adaptation and mitigation based on 
Wonosobo’s local potential because this is the 
first time they have taken Biology lessons with 
teaching materials that are different from usual. 
The ease and entertaining effect on comics make 
comics favoured by students (Herbst et al., 2011). 
Comics that are liked by students are comics who-
se language is straightforward, clear, and simple 
(Maulani and Hidayati, 2021).

 The results of  the broad-scale trial ob-
tained responses from students with a percentage 
of  88% (very good category). Learners feel hap-
py and interested in comic teaching materials for 
adaptation and mitigation of  disasters based on 
Wonosobo’s local potential, because comics are 
not too thick, practical and easy to carry, can help 
make it easier to understand environmental da-
mage material, the language used in this comic is 
simple, communicative and easy to understand, 
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contains important knowledge about efforts to 
adapt and mitigate disasters due to environmen-
tal damage based on Wonosobo’s local potential, 
contains messages and values on efforts to preser-
ve Wonosobo’s local potential, so that it can be 
used by teachers in teaching in class or used by 
students to learn independently.

 Teacher responses obtained a percentage 
of  88% (very good category). The development 
of  Wonosobo local potential-based disaster adap-
tation and mitigation comics really helps make it 
easier for teachers to understand environmental 
damage material so that comics can be used by 
teachers in teaching in class. According to Gu-
nawan and Sujarwo (2022) comics can be used as 
a medium in transferring material from teachers 
to students. Comic media can be used to stimu-
late students visually, these stimuli help increase 
student motivation in learning.  Lo et al., (2022) 
in their research stated that comics are the pre-
ferred media by many children in schools, and 
comics attract more students to visit the library.

 Teacher observations on the implemen-
tation of  the use of  Wonosobo local potential-
based disaster adaptation and mitigation comics 
in Problem Based Learning model learning, car-
ried out by the teacher observer as an observer of  
classroom activities for 3 meetings. The observa-
tion results gave an average score of  35 out of  40 
with a percentage of  88% in the very good cate-
gory. While the observation of  students’ activities 
on the use of  comics of  adaptation and mitigati-
on of  local potential-based Wonosobo disasters 
using the activity sheet of  learning implementa-
tion with 10 statement items carried out during 
learning. This sheet was filled in by the researcher 
himself  who acted as a teacher. The assessment 
results showed that the experimental class was 
better than the control class. Learners in the ex-
perimental class as a whole obtained an average 
score of  37 out of  40 with an assessment in the 
good and very good category of  93.3%.

 The implementation of  the use of  Wo-
nosobo local potential-based disaster adaptation 
and mitigation comics during the Problem Based 
Learning (PBL) model learning process received 
an excellent assessment. This shows the consis-
tency of  teachers and students in using comics in 
each syntax as a source of  information that can 
contribute and build ideas in answering all prob-
lems related to disasters in Wonosobo Regency, 
which are contained in the students’ discussion 
sheet in the form of  leading questions that must 
be resolved during discussion activities, and it 
is hoped that students can improve their critical 
thinking skills so that they can find alternative so-

lutions.
 The learning outcomes of  students in 

this study were obtained through the assessment 
of  aspects of  knowledge, disaster response litera-
cy attitudes, and skills. The results of  the N-gain 
Score Test of  the pretest and posttest data of  the 
experimental class, namely 59.86 or 60%, indica-
te that the use of  comics for disaster adaptation 
and mitigation based on Wonosobo’s local poten-
tial is in the medium category or the N-gain in-
terpretation category is quite effective, compared 
to the control class of  42.28 or 42% in the less 
effective category. Based on the reference Mini-
mum Completeness Criteria (KKM) set at 68, 
97% of  students were declared complete, namely 
29 students out of  a total of  30 students from the 
experimental class, so that the development of  
disaster adaptation and mitigation comics based 
on Wonosobo’s local potential met the criteria for 
the effectiveness of  their use in the experimental 
class.

 The results of  the assessment of  the at-
titudinal aspects of  disaster response literacy 
showed that in general the experimental class 
students had good (50%) and very good (46.6%) 
disaster response literacy attitudes with an ove-
rall result of  96.6% compared to the control class. 
The acquisition of  a score with a percentage of  
96.6% or 97% with an excellent category in the 
experimental class, shows an understanding of  
disaster response is very good. The attitudinal 
aspect of  disaster response literacy involves me-
asuring or building students’ knowledge capacity 
on disaster issues. Efforts to increase knowledge 
about disaster response to students continue to be 
carried out continuously. Habituation to disaster 
response needs to be integrated in learning so that 
learners are skilled in disaster adaptation and mi-
tigation efforts in the Wonosobo Regency area. 
Disaster literacy develops morals in a skill in the 
event of  a disaster (Zhang et al., 2021).

 The learning outcomes of  the assess-
ment of  the skills aspect are taken through ob-
serving the skills of  students in making disaster 
posters. shows that in general the experimental 
class students. The achievement obtained by the 
experimental class obtained a score with a per-
centage (58.0%) of  the good category and a per-
centage (33.3%) of  the very good category with 
an overall result with a percentage of  91.3% of  
the very good category. The excellent results 
obtained by the experimental class on the as-
sessment of  the skills aspect in making disaster 
posters because students read and study carefully 
the instructions for making disaster posters before 
learning activities begin, students bring complete 
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