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Abstract: The purpose of this research is to determine the tidal flood disasters mitigation 
understanding and environmental awareness, as well as to measure the achievement of 
learning outcomes through the implementation of simulation video assisted problem-based 
learning. This research used pre-experimental design with one-group pretest-posttest, with 
the sample is seventh-grade students at Barunawati Junior High School Semarang. The 
instruments used are multiple-choice questions and Likert scale questionnaire. Rasch model 
was used to measure the instrument validity and to investigate the attitude scale of 
environmental awareness due to the learning model implementation, while N-gain test and 
t-test was used for cognitive analysis of climate change and tidal flood disaster mitigation 
materials. The knowledge of climate change and tidal flood disaster mitigation increased 
with N-gain of 0.40 and 0.37, respectively, while the results of t-test for learning outcomes in 
climate change and tidal flood disaster mitigation showed a significant increase in cognitive 
learning outcomes, since the video simulation-learning encouraged students to be more 
active and responsive. Furthermore, the analysis of the attitude scale questionnaire showed 
an improvement with person measure value from 0.04 (pretest) to 0.84 (posttest). It can be 
concluded the simulation video assisted problem-based learning model can increase climate 
change and tidal flood disaster mitigation knowledge, and environmental awareness of 
students. 
 
Keywords: Climate change; Environmental awareness; Problem-based learning model; 
Simulation video; Tidal flood mitigation 

  

Introduction  
 

Indonesia is a country prone to disasters. According 
to data from BNPB as of September 2021, there were 1969 
disaster events from January to September 2021, 
consisting of floods, extreme weather, landslides, forest 
and land fires, and droughts (B.N.P.B., 2021). 
Particularly, according to Syafei et al. (2017), the 
topography of the northern region of Semarang is flat, 
making it very easy for tidal flooding to enter the 
mainland. On the other hand, the northern region of 
Semarang is a coastal area and a center of community 
activities. Then, Ikhwanudin et al. (2020) stated that 
coastal flooding is caused by global warming, which 

raises the Earth's temperature and causes the sea level to 
rise, influenced by tides. 

The understanding and skills of the people in 
disaster management processes are important to 
minimize disaster risks and their impacts (Suarmika et 
al., 2017). This is in line with Qodrifuddin et al. (2022), 
which reveals that the problem that currently exists in 
society is the lack of understanding of disasters and their 
mitigation. Conversely, the society considers issues 
related to disasters easy, resulting in apathy towards the 
environment and surrounding nature. 

Disaster mitigation is a step that must be taken by 
the community, especially in the field of education. This 
is in line with the opinion of Wahyono et al. (2022), as 
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increasing number of natural disasters, there is a need 
for the implementation of disaster risk reduction in 
education. According to Agusty et al. (2021), disaster 
mitigation can be taught by integrating the science 
learning process closely related to disasters. Even to 
complete students' understanding of the concept of 
natural disasters and their mitigation in real conditions, 
simulation activities are needed (Atmojo et al., 2018). 
Further, Rusilowati et al. (2020) found that disaster 
education using simulations can be carried out by 
integrating disaster material with science lessons. 
Furthermore, problem-based learning model can 
stimulate students to solve real-world phenomena 
problems (Ali et al., 2019). 

According to Nickl et al. (2022), video is a very 
flexible and easy-to-use medium. In the learning 
process, video is very much needed because it can attract 
students' interest in learning, and learning videos also 
make it very easy for students to learn in the classroom 
or independently. Lastly, when the material presented in 
the video also facilitates students to learn independently 
without asking the teacher repeatedly. 

This research aims to improve students' 
understanding of science subjects, particularly climate 
change and tidal flood mitigation, and to obtain and 
analyze the difference in students' disaster awareness 
before and after learning with the video-assisted 
problem-based learning simulation model. 

 
Method  

 
This research was conducted at SMP Barunawati in 

Semarang City, Indonesia with a population of all 
seventh-grade students. The research sample was taken 
using random sampling technique, and the type of 
research was pre-experimental design with one group 
pretest-posttest design as shown in Table 1. 

 
Table 1. Design of One Group Pretest-Posttest Research 

Pretest Treatment Posttest 

O1 X O2 

 
Data collection was carried out through tests and 

attitude scale questionnaires. The test instrument was 
designed based on three indicators, namely: 
understanding of the dangers and risks of disasters and 
climate change, ability to identify signs and symptoms 
of disasters and climate change, and level of ability and 
skills in disaster situations caused (Barclay et al., 2008; 
Roy et al., 2022; Tint et al., 2015). Meanwhile, the attitude 
scale questionnaire was developed based on indicators 
of caring, curiosity, criticality, steadfastness, and 
responsibility (Fischer et al., 2015). 

Data collection through tests was carried out in the 
form of pretest and posttest on the material of flood and 
climate change disaster mitigation using a test 
instrument that has been validated by 2 experts. 
Similarly, the attitude scale questionnaire was 
conducted using attitude instruments arranged in the 
form of Likert scale, which has also been validated by 2 
experts, in the form of an attitude questionnaire on 
environmental awareness before and after the learning 
treatment. The treatment carried out was learning using 
the problem-based learning model assisted by 
simulation video. 

Instrument analysis was carried out using the 
Rasch model. According to Medriati et al. (2022), Rasch 
model has many benefits, including the ability to 
evaluate whether the item is fit and analyze whether the 
item is biased. The initial data (pretest) analysis stage is 
a normality test to investigate the normality of student 
data, N-gain test analysis to determine the difference in 
knowledge of the climate change and flood disaster 
mitigation materials, and the last is a different test 
analysis (t-test) to analyze the comparison of cognitive 
learning outcomes of climate change and flood disaster 
mitigation materials. This is in line with research 
conducted by Verawati et al. (2021), who found that after 
learning using reflective inquiry learning model, there 
was moderate score increase for the students. Finally, 
the environmental awareness attitude scale was 
analyzed by Rasch model with item person measure to 
determine the difference in student attitudes before and 
after the treatment. 
 

Result and Discussion 
 

Observation and data collection results were used 
to determine the improvement of cognitive learning 
outcomes in the form of knowledge on the material of 
climate change and tidal flood disaster mitigation, as 
well as environmental awareness attitudes, which is in 
line with Jalaluddin et al. (2022) that found an increase 
of disaster awareness of students treated by simulation-
integrated with science subject. As an initial stage, the 
analysis of teaching materials, videos, and instruments 
used (including the analysis of instrument validity of 
both climate change and tidal flood disaster mitigation 
test, and attitude scale of environmental awareness) was 
carried out using the Rasch model. The Rasch model was 
chosen because of its simplicity and effectiveness in 
instrument development analysis, among others, it is 
able to produce more objective and accurate analysis 
and can be used on small sample sizes so that the 
resulting instrument is more valid and reliable (Khalaf 
et al., 2022; Kim, 2021; Zhou et al., 2019). Then, using the 
Rasch model, students with high ability should have a 
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higher probability of answering a question correctly 
than that other. Conversely, students with lower ability 
have a smaller chance of correctly answering a question 
with a higher difficulty level (Sumintono et al., 2015). 
The results of the validation analysis of teaching 
materials, learning videos, test and questionnaire 
instruments are shown in Table 2. 

 
Table 2. Expert Validation Analysis of Teaching 
Materials, Learning Videos, and Test and Questionnaire 
Instruments 

Category 
The value for  

1*) 2**) 3***) 

Outfit MNSQ 1.00 1.00 1.00 
Outfit ZSTD -1.10 -1.00 -1.10 
Pt Measure Corr 0.56 0.71 0.67 
Item Measure 0.15 -0.23 -0.02 

*) Teaching materials and learning videos, **) Climate change 
and tidal flood disaster mitigation instruments, ***) 
Environmental care attitude scale questionnaire. 

 
Table 2 shows that the teaching materials on climate 

change and tidal flood disaster mitigation and the 
climate change video are suitable for use in learning, 
indicated by the Outfit MNSQ and Outfit ZSTD values 
in the range of 0.50 to 1.50 and between -2.00 to 2.00 
respectively. The teaching materials and video used for 
simulation also have a level of ease of application, 
indicated by the item measure values between 0.00 - 
1.00. They also have a fairly good ability to distinguish 
students with high, medium, and low abilities, indicated 
by the point measure correlation values between 0.40 to 
0.85 (Sumintono et al., 2015). 

The same trend was also obtained in the validation 
of the climate change and tidal flood mitigation test 
instrument, with instrument compatibility with the 
model, indicated by the Outfit MNSQ and Outfit ZSTD 
values of 1.00 and -1.00, respectively, with a very good 
ability to differentiate student level (point measure 
correlation value of 0.71). The level of difficulty of 
climate change and tidal flood mitigation questions can 
be said to be moderate and tend towards easy, indicated 
by the item measure values below 0.00 (Sumintono et al., 
2015; Zhou et al., 2019). Finally, the environmental 
awareness attitude questionnaire was found to have 
instrument compatibility with the model, according to 
the respective Outfit MNSQ and Outfit ZSTD values of 
1.00 and -1.10 respectively. The ability of the 
questionnaire to distinguish the attitudes of respondents 
is also very good (point measure correlation value of 
0.67), with a very easy level of difficulty for respondents 
to fill out, indicated by item measure that below 0.00 
(Khalaf et al., 2022; Sumintono et al., 2015). 

An analysis of learning outcomes improvement 
was carried out using a normality test using the Shapiro-

Wilk test on pretest and posttest data on climate change 
and tidal flood mitigation using IBM SPSS Statistic 21 
software (Agustoni et al., 2021), and the results are 
presented in Table 3. Based on normality test, it was 
found that the data fell into the normal category. The 
analysis of the achievement of cognitive learning 
outcomes in the science of climate change and tidal flood 
mitigation has been done to obtain results as in Table 4. 

 
Table 3. Normality Test Results of Students on Climate 
Change and Flood Mitigation Materials 

Material Test 
Normality Test Result 

Sig Criteria 

Climate change Pretest 0.608 Normal 
 Posttest 0.535 Normal 

Tidal flood mitigation Pretest 0.243 Normal 
 Posttest 0.104 Normal 

 
The N-gain test was conducted to determine the 

extent of cognitive learning improvement, and 
according to Table 3, the relative increase in student 
understanding of climate change and tidal flood disaster 
mitigation is considered moderate. This result is 
consistent with a research result that implementation of 
the creative problem-solving learning model, the N-gain 
index was 0.46, which is also classified as moderate 
(Rahayu et al., 2022). The similar result was found in a 
study by Fai (2018), who found an increase in scores 
between before and after treatment. 

 
Table 4. Achievement of Cognitive Learning Outcomes 
on Climate Change and Flood Mitigation Materials 

Category 
Climate change score Flood mitigation score 

Pretest Posttest Pretest Posttest 

Highest score 64.29 92.86 64.29 92.86 
Lowest score 7.14 35.71 7.14 35.71 
Average score 36.79 64.29 35.36 60.50 
N-gain (%) 43.50 38.90 

 
To test the significance of the learning 

improvement, a one-sample t-test was used (Tanjung et 
al., 2022). With df = 19 and 𝛼 = 5%, it was found that the 
t-calculated value was greater than the t-table value, 
meaning that the simulation video assisted-problem-
based learning significantly improved student learning 
outcomes, both in terms of climate change and tidal 
flood disaster mitigation (Table 5). This improvement 
occurs since the video provide a visual and interactive 
experience that allows learners to engage with complex 
concepts in a more accessible way. Additionally, video 
simulations can also be used to create scenarios that 
allow learners to experience the impacts of climate 
change and tidal floods first-hand, which can help to 
foster a sense of urgency and motivate an action 
(Tolppanen et al., 2022). 
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Table 5. Results of the Comparison Test of the Increase 
in Understanding of Climate Change and Flood 
Mitigation  
Material t-calc t-table 

Climate change 18.912 1.729 
Flood mitigation 15.312 1.729 

 
Based on Figure 1, there was an improvement in 

each indicator of understanding and awareness of tidal 
flood and climate change mitigation from pre-test to 
post-test. The indicator related to the level of 
understanding of disaster and climate change risks 
increased with N-gain of 63%. This increase in 
understanding and awareness can be attributed to 
problem-based learning using video simulations, which 
can provide a learning experience that is closer to real 
disaster situations and allows students to actively 
engage in solving related problems (Khanal et al., 2022; 
Simsek et al., 2021; Wahyuni et al., 2019).  

 

 
Figure 1. Understanding of climate change and tidal flood 

mitigation for every indicator 

 
Looking at each indicator in detail, there was an 

improvement in all of them. In terms of the ability to 
identify signs and symptoms of disasters and climate 
change (N-gain = 37%), this may be due to the fact that 
the applied learning model can make students feel as if 
they were experiencing the disaster situation 
themselves, along with its impact on the environment 
and society, thus providing direct experience for 
students to make decisions and take actions in 
emergency situations (Rajabi et al., 2022; Yamori et al., 
2018). 

Regarding the indicators related to the ability and 
skills in disaster situations, a relatively moderate 
improvement was observed with an N-gain of 63%. This 
improvement may be attributed to video simulation-
assisted problem-based learning, which can guide 

students to understand and apply the learned actions in 
situations that are relevant to real life and encourage 
students to learn social skills, as well as hone their ability 
to work in teams and make appropriate decisions in 
complex and difficult situations when a disaster occurs 
(Sheehy et al., 2022). 

  
Table 6. Achievement of Environmental Attitudes 

Category 
The value for 

Pretest Posttest 

Person measure 0.06  0.84 

 
Table 6 shows the results of the analysis of 

environmental awareness attitude scale using the Rasch 
model. As Rusilowati (2018) said that person measure in 
Rasch model is a representation that indicates the level 
of individual ability. Based on the person measure value, 
there was a significant improvement in students' 
environmental awareness attitudes. The increase in 
students' ability in environmental awareness and 
attitude can be seen from the pretest attitude scale result 
of 0.06 (low) to the posttest scale of 0.84 (high). 

Even, further analysis of environmental awareness 
attitudes for each indicator shows various levels of 
increase, with low, medium, and high increase. For 
example, on attitudes related to concern, a high increase 
was obtained, with Rasch-gain (RG) = 2.46 (Nitta et al., 
2019). This occurs since through PBL learning with video 
simulation assistance, students are able to experience the 
impact of disasters on their environment, which in turn 
demands that they learn to recognize hazards and risks 
around them, think of ways to prevent or minimize the 
impact of disasters, and find ways to help victims 
(Zhang et al., 2021; Zheng et al., 2021).  

The same is true for the increase in constancy, 
which has a medium increase (RG = 1.36). Learning 
about disasters with video simulation-assisted problem-
based learning invites students to see the impact of 
disasters and environmental changes, often caused by 
human actions. In addition, students are also invited to 
respond to and solve disaster problems that arise in an 
appropriate and measured way, thereby strengthening 
their skills and abilities in emergency situations caused 
by the disaster (Zheng et al., 2021). 

The decrease in the low-level attitude of critical and 
curiosity is certainly interesting to be discussed. With 
RG = 0.07, the low level of critical attitude shows us that 
after the implementation of this learning, students may 
lack the necessary awareness and ability to question why 
this flood occurred. The low critical attitude is possible 
because the respondents considered the phenomenon of 
tidal floods in their environment to be a common 
occurrence that they experience almost every time, and 
this creates a sense of permissiveness and hopelessness, 
so they no longer need to question why it happened. 
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This explanation appears in the psychological theory 
proposed by Maier et al. (2016) which explains that 
people who experience constant failure will tend to feel 
hopeless and feel that they have no control over the 
situation. The similar explanation can also be 
understood in the decrease of students' curiosity 
attitudes (RG = -0.26), that the habit of students who 
constantly experience tidal floods affects their behaviour 
and attitudes towards environmental issues. This is in 
line with research conducted by Kang et al. (2021) which 
shows that people living in flood-prone areas tend to 
experience higher psychological fatigue, which can 
ultimately reduce their interest in environmental issues. 

Nevertheless, on average, the scale of students' 
environmental awareness attitudes after the 
implementation of disaster learning with video 
simulation-assisted problem-based learning increased 
with a medium category (<RG> = 0.96). This is 
supported by the t-test, which produced t-value of 
43.032, that is larger than t-table of 1.734. It indicates a 
significant increase in attitude scale before and after the 
implementation of the learning. 

 

 
Figure 2. Student environmental awareness obtained from 

Rasch person measure. 

 
In general, this study confirms several previous 

works conducted by several researchers. Seddighi et al. 
(2020) in their identification found that disaster 
education in schools is effective in increasing disaster 
awareness and mitigation, but it is not yet widely done 
in many countries. Further, Sudarmilah et al. (2019) 
found that the use of video game media technology in 
disaster education can be a more effective instrument, 
especially for children, in the disaster mitigation 
education process. In line with this, the result of the 
study by Jalaluddin et al. (2022) stated that an increase 
in cognitive learning outcomes after the application of a 
simulation learning model integrated into classroom 

learning can improve student affective learning 
outcomes. 

 

Conclusion    

 
Based on the presented research results and 

discussion, it can be concluded that there is an 
improvement in the knowledge of climate change and 
tidal flood disaster mitigation materials in for junior 
high school students who have received learning with 
simulation video assisted problem-based learning 
model. The increase of climate change knowledge was at 
moderate level, as evidenced by the N-gain value of 0.40. 
Likewise, the increase of tidal flood disaster mitigation 
knowledge was at moderate level, evidenced by the N-
gain value of 0.37. As for environmental awareness, 
there was a significant increase in understanding, as 
shown by the person measure (Rasch model) score of 
0.06 (low) in the pretest, and 0.84 (high) in the posttest.  
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