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 This study aimed to determine how effective the PBL-RCA 
learning model is in improving student disaster literacy. The 
method used was quasi-experimental, with a pretest posttest 
nonequivalent control group design. The class was divided into 
an experimental class with PBL-RCA and a control class with 
learning as usual. This study used an instrument adapted from 
Zhang and Cheng in the form of 50 question items representing 
indicators of disaster literacy. The experiments indicate that 
PBL-RCA can increase student disaster literacy. This approach 
spurs students to read, explore, and improve experiences that 
can increase their disaster literacy. 
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INTRODUCTION 
Indonesia is a disaster-prone region. In 

2020–2021, 10,052 incidents were recorded, 
which caused 1,104 people to die and 
14,427,399 people to experience losses 
(National Disaster Management Agency 
(BNPB), 2020, 2022). Indonesia's location 
means it will continue to have a high risk of 
disasters. Disaster literacy is essential to 
reduce the risk of catastrophe (Chandra, 
2021). 

Disaster literacy makes people more 
aware of the potential for disasters. Adi 
Maulana stated that poor disaster literacy 
means people do not know about disaster 
mitigation and how to prevent and prepare 
for disasters (Vinta, 2023). Anurogo stated 
that disaster literacy aims to increase public 
awareness and strengthen the capacity of 
individuals and institutions to deal with 
disasters (Anurogo, 2023). 

Indonesia's literacy level is low 
(Suparya et al., 2022). Evidence of this can be 
seen in the 2019 Program for International 
Student Assessment (PISA) rankings from 
the Organization for Economic Co-operation 
and Development (OECD). Indonesia was 
ranked 62nd out of 70 countries or among 
the ten countries with the lowest literacy rate 

globally (Ilham, 2022). This observation is 
reinforced by a study of four countries 
studied in Japan in 2009: Japan, Sri Lanka, 
the United States, and Indonesia. The results 
reveal that Indonesia has a very poor literacy 
rate (Chandra, 2021). 

One solution to overcome the problem 
of low literacy is education. Natural disaster 
preparedness education, including a 
learning model, is needed to improve school 
disaster education (Saregar et al., 2022). The 
Ministry of Education and Culture also 
supports disaster education, actively issuing 
the Disaster Safe Education Unit program 
(Effendy, 2019). The Aceh government also 
formulated a draft of the Aceh Disaster 
Education Qanun, which consists of 14 
chapters and 40 articles (Academic 
Manuscript Preparation Team, Syiah Kuala 
University, 2019). The tangible form of such 
solutions and regulations is the learning 
model. 

The problem-based learning (PBL) 
model is one approach to overcome these 
problems. Problem-based models can 
encourage students to think critically and 
objectively and analyze issues in the field 
(Bashith & Amin, 2017; Sumarmi, 2012; Ware 
& Rohaeti, 2018). PBL focuses on authentic 
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problem-solving so that students can 
develop higher skills and organize their 
knowledge, which can improve literacy 
(Hosnan, 2014). 

PBL is expected to improve abilities 
when combined with root cause analysis 
(RCA). RCA can provide various alternative 
solutions to overcome problems that occur. 
The American Society for Quality defines the 
following: "Root cause analysis is an 
essential component of sustainable growth 
and a more comprehensive approach to 
problem-solving. Therefore, one of the 
fundamental pillars of an organization's 
continuous improvement efforts is the root 
cause analysis. Root cause analysis should 
be part of a larger effort to solve problems to 
achieve quality improvement goals, as they 
will not result in improvements." (Cerniglia-
Lowensen, 2015; Ma, Li, & Thorstenson, 
2021). RCA involves planning and exploring 
the problem to find the cause while also 
investigating side effects (Pham et al., 2010). 

There has been little research on the 
application of PBL combined with RCA in 
education, especially regarding disaster 
literacy. This is evidenced by the limited 
number of journals that can be used as a 
reference regarding the influence of RCA in 
learning, especially problem-based learning 
with root cause analysis (PBL-RCA). 
Suharini et al. conducted PBL research on 
literacy, titled "Disaster Mitigation Literacy 
Strategies through Problem-Based Learning 
(PBL) in Schools Prone to Flooding," which 
aims to explain the influence of disaster 
mitigation literacy strategies through PBL 
learning in schools prone to flooding. 
However, this study did not involve RCA 
(Suharini et al., 2020). Meanwhile, Serdar 
Kum and Bekir Sahin conducted RCA 
research titled "A Root Cause Analysis for 
Arctic Marine Cancellation from 1993 to 

2011." This paper focuses on marine 
accidents in the northern region from 1993 to 
2011 to determine the causes (Kum & Sahin, 
2015).  

The novelty of this study also lies in 
strengthening PBL with RCA steps. This 
combination has not been reported in 
articles in the last five years, according to 
bibliometric searches using the VOSviewer 
application. Search results revealed that 
there has been no research on PBL related to 
RCA. Further, if a search uses the keywords 
“problem-based learning” and “disaster 
literacy,” several disaster literacy studies are 
found, but they have no connection with 
RCA. 

 
RESEARCH METHODS 
Research design 

This study used a quantitative 
approach and quasi-experimental research. 
The pseudo-experiment used a pretest-
posttest control group design, in which the 
pre-and post-test results of the experimental 
and control groups were compared to 
determine the effectiveness of the 
experimental treatment. The 
implementation involved two classes: an 
experimental class that used PBL learning 
combined with RCA and a control class that 
used a lecture learning method. The 
experimental class performed PBL-RCA 
steps using the syntax shown in Figure 1. 
Students were required to provide and 
apply alternative solutions to problems. 

This study used an instrument 
adapted from Zhang and Cheng, which 
consisted of 50 question items assessing 
disaster literacy. Lecturers acted as 
facilitators and provided direction and 
observation to students regarding the 
effectiveness of PBL-RCA learning. 

  
Table 1. Research Design 

Class Preliminary Test Treatment Final exams 
Experimental O1 X O2 

Control O3 - O4 
(Source: Research Data, 2024) 
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Information: 
O1 : Pretest for Experimental Classes 
O2 : Posttest for Experimental Classes 
X : PBLRCA Learning 
O3 : Control Class Pretest 
O4 : Posttest for Control Class 
- : Lecture Method 

 
Before collecting research data, 

disaster literacy measurement instruments 
must be valid and reliable; therefore, validity 
and reliability tests must be carried out first. 
The implementation of PBL-RCA learning 
was integrated into a student activity guide 
sheet, which was compiled based on 
learning syntax. The experimental and 
control classes completed pretests through 
assessment instruments at the beginning of 
learning. After the PBL-RCA learning 
treatment was applied to the experimental 
class, a disaster literacy posttest was carried 
out for the experimental and control classes 
using the same questions in randomized 
order. The pre-and post-test scores were 
then analyzed for normality and 
homogeneity to ensure the data were 
suitable for hypothesis testing. If there was a 
significant difference between the 
experimental and control class data, then the 
PBL-RCA learning model was considered to 
affect disaster literacy. 
 
Participants  

The participants in this research were 
students of the Geography Education Study 
Program, Faculty of Teacher Training and 
Education, University of Samudra, who 
were studying the Disaster Geography 

course for the 2020–2021 academic year. 
Students were chosen because learning on 
campus has a relatively long duration, so 
PBL's issues regarding time demands could 
be overcome. The control class consisted of 
29 students and the experimental class of 31 
students. The ability of students in both 
classes was approximately equal, as 
evidenced by the average student learning 
outcomes for the General Geology course, 
which is a prerequisite course for Disaster 
Geography; the control class had an average 
score of 67.86 for General Geology, and the 
experimental class had an average score of 
66.15. 

 
Instrument and data collection 

This study used an instrument 
adapted from Zhang and Cheng. This tool 
consists of 50 question items that assess 
disaster literacy. The tool contains three 
indicators of disaster literacy: awareness 
(divided into beliefs and discrimination), 
knowledge, and techniques that represent 
responders' behaviors and actions (Kanbara 
et al., 2016; Sung-Chin Chung & Cherng-Jyh 
Yen, 2016). Before use, the instrument was 
confirmed to be valid using a validity test. 
Furthermore, the Cronbach's alpha 
reliability test revealed a value of 0.628. 

 
Table 2. Disaster Literacy Test Question Indicators 

No Disaster Literacy Indicators Sub Indicators 

1 Knowledge 

Disaster knowledge 
Job hazards 

Information for self-defense 
Evaluation methods and locations 

Lessons from the past 

2 Attitude 
Prevention Awareness 

Preventive Value 
Preventive Responsibility 

3 Skills Preparedness Actions 
Response Behavior 

10.24114/jg.v17i1.56569
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Data Analysis 
Independent sample t-tests were 

considered appropriate for testing the data 
in this study, supported by homogeneity and 
normality tests. Normality was assessed 
using the Shapiro-Wilk test, with a 
significance level of 5%. Data analysis was 
carried out using SPSS version 21 for 
Windows. The hypotheses tested in this 
study were as follows. 

H0: The level of disaster literacy before 
and after the implementation of PBL-RCA is 
the same. H1: There is a difference in the 
level of disaster literacy before and after 

implementing PB-LRCA. If the significance 
value was < 0.05, then H1 was accepted. 
Otherwise, H1 was rejected. 
 
RESULTS AND DISCUSSION 
Prerequisite Tests 

Before analyzing the impact of 
PBLRCA learning on students' disaster 
literacy skills, normality and homogeneity 
tests were first conducted. Table 3 shows the 
results for normality using the Shapiro-Wilk 
test. 

 
Table 3. Normality Test Results 

Class Shapiro-Wilk 
Statistic value df Significance 

Test 0.976 31 0.701 
Control 0.932 29 0.064 

(Source: Research Data, 2024) 
 

The normality test p-value for the 
experimental class was 0.701, and that for the 
control class was 0.064. Therefore, the 

literacy skill score data in both classes were 
usually distributed. 

 
Table 4. Homogeneity Test Results 

Levene Statistics df1 df2 Significance 
0.640 1 58 0.427 

(Source: Research Data, 2024) 
 

The disaster knowledge scores of the 
experimental and control classes varied 
uniformly, as seen in Table 4, which shows a 
significance level of 0.427 (>0.05) for a 
Levene statistic of 0.60. Based on the results 
of the two prerequisite tests, the data had a 
normal distribution and a homogeneous 
variance. 

Hypothesis testing 
The impact of the PBLRCA model on 

disaster literacy was then assessed using 
independent sample t-tests on the disaster 
literacy scores (Table 5). 

Table 5. Independent Samples t-test Results 
 Q df Significance (2-tailed) Meaningful 

Difference 
NGain_persen 5.787 58 <0.001 21.75093 

(Source: Research Data, 2024) 
 

The data analysis indicated that the 
significance value for PBL-RCA learning was 
<0.01. This met the criterion for accepting H1 

(i.e., p<0.05). Therefore, there was a 
significant difference in the level of disaster 
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literacy before and after the implementation 
of PBL-RCA learning. 

Disaster literacy increased after PBL-
RCA was used in learning. As seen in Table 
8, the average N-Gain value differed 
between the pre-and post-test by 9.1 points. 
The increase in disaster literacy was possible 
because of the steps and syntax in PBL-RCA 
learning. There is a slight difference between 
PBL and PBL-RCA syntax. PBL-RCA is a 

modification of RCA; the steps are almost the 
same, but PBL-RCA has two additional steps 
over the six of PBL. These two steps involve 
an in-depth problem assessment using RCA 
and implementing an action plan. The other 
steps are similar to the usual PBL steps, with 
slight variations. For example, step 6 is a 
variation that consists of presenting an 
action plan to solve the problem. 

 

 
Figure 1. Differences between PBL and PBL-RCA 

 
Disaster Literacy 

Disaster literacy is expressed in 
knowledge, attitude, and skills. This 
includes disaster knowledge, preparedness 
knowledge, and disaster response 
knowledge in the knowledge dimension; the 
values of prevention, responsibility, and 
awareness in the attitude dimension; and 
preparedness actions and disaster response 
behaviors in the skill dimension (Sung-Chin 
Chung & Cherng-Jyh Yen, 2016). 

Chen & Lee (2012) Defined disaster 
literacy as knowledge, attitudes, and skills. 
(Chan et al., 2012; Olowoporoku, 2017) 
Disaster literacy is the ability to identify, 
understand, interpret, and communicate 
information related to disaster risk. Disaster 
literacy is the capacity to read, understand, 
and use information to make correct 
decisions when a disaster occurs (Brown et 
al., 2014; Zhang et al., 2021). Kanbara et al., 
(2016) Stated that disaster literacy consists of 
awareness of knowledge and techniques that 
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help reduce disaster risk. This study used 
Chen & Lee's definition of disaster literacy, 
modifying indicators according to Sung-

Chin Chung and Cherng-Jyh Yen, as shown 
in Figure 1. 
 

 
Figure 2. The concept of disaster literacy (Source: Sung-Chin Chung and Cherng-Jyh Yen, 2016) 
 
The Effect of PBLRCA on Knowledge 

Disaster literacy is measured by 
measuring the capacity of a person and 
society to understand, read, and use 
information to make correct decisions and 
follow instructions in the context before, 
during, and after a disaster (Brown et al., 
2014). Further, Kanbara et al. stated that 
disaster risk-reduction literacy will reduce 
risks that arise through awareness, 
knowledge, and techniques so that 
individuals can make decisions quickly 

when facing disasters (Kanbara et al., 2016). 
Consistent with this, (Çallşkan & Üner, 2021) 
provided a definition that referenced the 
capacity of individuals to make decisions, 
follow instructions, and utilize information 
that has been accessed, received, and 
understood about disaster mitigation, 
including preparation, response, and 
recovery to sustain post-disaster life. One of 
the most influential aspects of such decision-
making is knowledge. 

 

 
Figure 3. Knowledge Indicator Graph (Source: Research Data, 2024) 
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The steps and syntax in PBL-RCA 
learning may influence the increase in 
knowledge that occurs in students (Figure 3). 
These steps include defining the problem. 
Defining problems in small groups makes 
students study problems with focus. 
Students search for and read literature 
relevant to the predetermined theme. 
Sharing knowledge and ideas increases 
students' understanding of the problems, 
spurs the formation of new ideas, and 
enriches students' intellectual development 
(Larasati, 2017). 

This is strengthened by the next step, 
namely, an independent review. The 
problems found are independently reviewed 
within the group and then explored more 
deeply in the next step, using RCA. This step 
allows students to learn about existing issues 
through literature. Analyzing the root of the 
problem can strengthen the PBL 
independent study. Reading the literature in 
depth in this step indirectly increases 
students' understanding of PBL (Prabowo et 
al., 2023). Additionally, students' reading 
habits and ability to explore problems, 
combined with reflection, can improve 
literacy skills (Nurtanto et al.,  2020). 

Investigating the root of the problem 
also forces students to gather relevant 
information to build knowledge (Kanbara et 
al., 2016; Wajdi et al., 2022). Information-
gathering activities teach them to focus on 
relevant and valid details (Dewi et al., 2022). 
Individuals investigate data mining and 
collection issues to determine the best 
solutions (Suwono et al., 2023). 

The analysis process to find 
formulations and hypotheses based on these 
problems affects literacy development 
(Amaringga et al., 2021). Evidence of literacy 
development can be seen in N-Gain; one of 
the indicators is knowledge, with a 
difference of 9.0 points between PBL-RCA 
and the lecture method. 

 
 
 

The Effect of PBL-RCA on Attitude. 
PBL-RCA has also improved students' 

attitudes regarding disasters (Figure 4). 
Building an action plan in PBL-RCA requires 
surgery and exploration of the problem. The 
surgery encourages students to actively 
explore data to develop their knowledge and 
respond to concerns. This is consistent with 
(Amin et al., 2020) those who stated that the 
PBL model can encourage students to 
actively analyze facts, events, and problems 
through data collection and discussion to 
build their knowledge background from 
start to finish. Appropriate attitudes will 
develop if individuals understand various 
information and situations, especially 
environmental constraints and social safety 
(Muktaf, 2017). Other research has also 
shown that PBL affects students' attitudes 
towards subjects compared to traditional 
teaching (Abdullah et al., 2010; Günhan & 
Başer, 2008; Reynolds & Hancock, 2010; 
Sumarmi, 2012). 

Implementing an action plan is 
another PBL-RCA step believed to improve 
attitudes towards disasters. Even though the 
form is simple, implementing an action plan 
allows students to gain experience. This 
experience makes students sensitive to the 
surrounding environment and will enable 
them to respond positively to problems 
(Demirel & Dağyar, 2016). The need for 
further individual involvement in the 
implementation will foster appropriate 
attitudes towards the issue (Handoyo et al., 
2021; Kasi & Astina, 2017). Attitude in 
disaster literacy refers to a person who uses 
their experience to solve problems as a 
foundation for understanding the aspects 
and risks of disaster impact management 
(Brown & Dodman, 2014; Purwanto et al., 
2023; Susanto et al, 2016). 

Implementing an action plan is a 
comprehensive step involving applying all 
the information collected and studied in the 
previous step. This step increases 
individuals' response capacity. Preparation, 
response, and recovery to sustain life after a 
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disaster involve individuals' capacity to 
make decisions and follow instructions, 
utilizing information that has been accessed, 

received, and understood regarding disaster 
mitigation (Çallşkan & Üner, 2021).  

 

 
Figure 4. Attitudes Indicator Chart (Source: Research Data, 2024) 

 
The Effect of PBL-RCA on Skills 

PBL-RCA can improve student skills 
through habitual problem-solving. This 
involves skills such as analytical skills, 
critical thinking, and creativity. In addition 
to solving problems, analyzing problems 
from the root cause also accustoms 
individuals to thinking systematically. This 
is indispensable in the case of disaster 
evacuation (Stalker et al., 2015), especially 
when reading and understanding maps or 
evacuation routes. The current findings are 
consistent with prior research (Borhan, 2014; 
Ahmed et al., 2020). Similarly (Afrian & 
Islami, 2019) it stated that disaster literacy 
skills can be supplemented by providing 
various forms of reading and learning 
practices, which also help improve literacy 
skills. 

In the fourth PBL-RCA step, students 
are asked to separate the factors that cause 
the selected disaster event and the root cause 
of the disaster. This exploration is critical 
because by elaborating on these two things, 
students will find it easier to find the basis of 
the problem. This is consistent with (Wang et 

al., 2017) those who stated that students can 
find various causes and solutions to an 
observed disaster problem with in-depth 
study. PBL improves problem-solving skills 
that allow students to provide informed 
solutions, and knowledge increases along 
with the investigative learning process, 
improving literacy skills (Mundzir & Sujana, 
2017; Livingston et al., 2001; Zhang et al., 
2021). While applying PBL-RCA in the 
experimental classroom, students were 
forced to study the problem by searching the 
literature to prepare for three meetings. This 
reading habit allowed students to acquire 
high-level skills to improve themselves 
professionally and personally (Dogan et al., 
2020). The activity was strengthened by 
exploring the theme to the root of the 
problem through literacy studies, direct 
observation, and interviews in the field. 
Students carried out this field observation 
activity during two meetings, during which 
they sought factors that may differ between 
theory and actual field conditions. Field 
observation helps students formulate 
solutions based on hypotheses. In addition, 
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RCA is carried out in the form of a direct 
investigation to identify the root cause of a 
disaster event (Al-Mamory & Zhang, 2009). 

Implementing an action plan is also 
one of the steps that can improve students' 
disaster literacy skills in the PBL-RCA 
learning model. Substantial experience 
gained directly in the field through 
observation activities is the foundation for 
students to develop their thinking skills in 
solving real problems in the surrounding 
environment (Priyandari et al., 2020). 
Implementation activities are believed to 
increase disaster literacy regarding technical 
indicators (Ussarn et al., 2022). Students are 

encouraged to implement the results of their 
solutions in real life daily or through 
problem-solving. 

PBL-RCA also provides a learning 
process better to understand the cause and 
effect of various solutions (Heriwanty, 2021) 
while influencing a person to make decisions 
and act (Zheng et al., 2020). The study's 
results show that PBL-RCA is successful in 
improving skills. The experimental class that 
used the model performed better than the 
control class (Figure 5). The N-Gain score in 
the experimental class was 22.9, while that in 
the control class was 14.1. 

 

 
Figure 5. Skills Indicator Chart (Source: Research Data, 2024) 

 
CONCLUSION 

Based on the indicators assessed in 
this research, including knowledge, attitude, 
and skills, it can be concluded that PBL-RCA 
can increase student disaster literacy. This is 
evidenced by the gain score of the 
experimental class that used the PBL-RCA 
learning model, which was higher than that 
of the control class (Table 6). The increase 
was due to PBL-RCA measures, which 
spurred students to read, explore, and 
improve their experience; this increased the 
disaster literacy of these students. 
Researchers should conduct a more in-depth 

analysis of the variables influencing 
students' disaster literacy using research 
methods such as PTK and qualitative 
methods. In addition, it is hoped that 
comparative tests with similar learning 
models will be conducted to determine the 
effect of the PBL-RCA model on increasing 
disaster literacy. Disaster management 
solutions from the learning model could also 
be applied in disaster risk reduction efforts. 
Furthermore, the PLRCA model could be 
used to learn about disaster themes in 
Indonesia, considering Indonesia is a 
vulnerable area. 

Table 6. Disaster Literacy Values by Learning Model 
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Disaster Literacy Indicators Type Pre-test Post-test N-Gain 
Awareness PBLRCA 57.3 81.8 24.6 

 Lecture Model 58.6 73.6 15.0 
Knowledge PBLRCA 56.4 81.1 24.7 

 Lecture Model 57.2 72.9 15.7 
Technique PBLRCA 56.5 79.4 22.9 

 Lecture Model 57.1 71.2 14.1 
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