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 Solving natural disaster problems, especially floods, requires community 

participation. One of the efforts that can be done is by implementing the 

environmental supplement book of flood disasters based on innovation 

learning model for natural science and environmental learning (ILMIZI). 

The purpose of this research was to implement a supplementary book to 

improve university students’ higher order thinking skills (HOTS) and pro-

environmental behavior (PEB). This was an experiment method consisting 

of experimental class and control class. The samples were 115 university 

students with 60 university students in experimental class and 55 university 

students in control class. The data analysis was a t-test that aims to test the 

significance of the difference in the mean HOTS and PEB scores for the 

experimental class and the control class. In addition to the t-test, descriptive 

analysis was also carried out by comparing the HOTS and PEB scores 

between the experimental class and the control class. The results of this 

study indicated that the t-test results were significant, which means that 

supplement books could increase HOTS and PEB of university students. The 

results of the descriptive analysis showed that university students were still 

weak in flood mitigation efforts related to the provision of disaster 

evacuation tools. In an effort to prevent disasters, it was necessary to 

innovate environmental learning to support sustainability. A conclusion can 

be drawn that the use of supplementary books can increase university 

students’ HOTS and PEB. 
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1. INTRODUCTION 

Disaster problems that occur in various rural and urban areas become the focus of problems that 

must be resolved. Disasters such as floods, landslides, and forest fires have a negative impact on human life. 

One of the disasters that often occur is related to flooding. Flooding is a disaster caused by various factors, 

namely human factors and natural factors [1]–[3]. Many incidents related to flooding occur due to low public 

awareness of preserving the environment. The low public awareness causes difficulty to execute various 

environmentally friendly programs, especially for urban areas to support sustainability. The participation of 

various components of society, including university students, is indispensable in preventing disasters.  

University students are components of society that have an important role in preventing 

environmental damage. They are expected to be actively involved in preventing flood problems with various 

activities such as counseling, seminars, socialization of flood mitigation equipment, and other activities.  

https://creativecommons.org/licenses/by-sa/4.0/
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The flood problem will be solved if university students actively help and are maximally involved in solving 

the problem [4]–[6]. The ability to solve this problem is required in the form of higher order thinking skills 

(HOTS). University students must be able to solve problems and provide solutions to these problems. 

According to Anderson [7], HOTS consists of three aspects, namely analyze (C4), evaluate (C5), and create 

(C6). HOTS needs to be trained continuously to make these skills more mastered. The university students 

must have good behavior towards the environment or known as pro-environmental behavior (PEB). Various 

forms of PEB are observable when university students can implement them in the form of daily activities to 

support sustainability. PEB is influenced by various factors, one of them is related to environmental 

education conducted at the university level. 

Various studies have been carried out related to educational innovation; likewise, the development 

of learning models for the field of science, such as the orientation, identify, discussion, decision, and engage 

in behavior (OIDDE) model [8]. The results of these development activities indicate that the OIDDE model 

is feasible to be used in biology learning to improve higher order thinking skills. In addition, the development 

of a reading, mind mapping, and sharing or known as RMS model that is oriented towards strengthening 

scientific literacy has been conducted [9], [10]. This model will also greatly support the various ideas of 

students at various levels of education in schools and universities. In addition to the OIDDE and RMS 

models development, the innovation learning model for natural science and environmental learning (ILMIZI) 

model is also developed that is oriented towards solving environmental problems, especially based on HOTS 

aspect. The ILMIZI model was developed to strengthen environmental learning standards to be oriented 

towards problem solving [11]. 

In addition to the learning model, previous research that has been done is related to the development 

of learning media based on android applications. The digital learning media developed are very useful and 

help university students to study remotely, especially during the corona virus disease 2019 (COVID-19) 

pandemic. During the COVID-19 pandemic, all learning has changed to e-learning [12]–[15]. The pandemic 

has triggered the benefit of using android as a learning medium. This is due to the learning that uses 

smartphones and is conducted using an e-learning system that is used remotely. This update will be very 

useful in conveying various environmental content that needs to be delivered to university students. 

In addition to the utilization of android, numerous developments related to websites occurred that 

are used for learning science and the environment [16]. The purpose is so that various information can be 

absorbed by students and university students in more depth. Therefore, the research has developed a book 

called environmental supplement book of flood disaster based on ILMIZI. This book innovation is an 

alternative learning medium that can be used to improve PEB. The media was developed aiming at providing 

broader knowledge related to flood mitigation. Based on the description, it is deemed necessary to implement 

the environmental supplement book of flood disasters based on science to improve university students’ PEB 

This research goal was to implement the environmental supplement book of flood disasters based on ILMIZI 

to improve university students’ HOTS and PEB. 

 

 

2. RESEARCH METHOD 

The study used an experimental method involving a control class and a treatment/experimental class. 

The study was conducted from July to October 2021. The treatments were pre-test, treatment with media, and 

post-test. The ILMIZI model is an innovative learning model developed by Ichsan [11]. This model is a 

development and renew of various learning models that have existed before such as problem-based learning, 

project-based learning, and discovery learning. Figure 1 shows the learning steps and activities/syntax of 

lecturers and university students in learning using the ILMIZI model. 

 

 

 
 

Figure 1. ILMIZI learning model syntax 

 

 

ILMIZI learning model is an innovation for natural science and environmental education. Figure 2 

illustrates the developed environmental supplement books based on ILMIZI. The book has been integrated 

with the ILMIZI model. The stages in each part of the book have a command/syntax stage from the ILMIZI 

model that can be implemented in learning. The implementation of the ILMIZI learning model is integrated 

with the use of the learning book. 
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Figure 2. Environmental supplement book of flood disaster based on ILMIZI [17] 

 

 

The samples comprised of university students from East Jakarta City, Indonesia. The samples were 

randomly selected using a simple random sampling technique. The sampling resulted 115 university students 

consisting of 60 university students for the experimental class and 55 university students for the control class. 

The samples research were university students from faculty of mathematics and natural science. They were 

also from elementary teacher education program. The samples have same character because they have been 

studied environmental education in their course before. 

The higher order thinking skills instrument developed based on the research by Anderson [7]. The 

indicator consists of three aspects, namely analyze (C4), evaluate (C5), and create (C6). The instrument made 

consists of six indicators which are then further developed into 12 items (score scale from 0 to 10 for each 

item). The PEB instrument was carried out using the PEB instrument developed based on the Kaiser and 

Wilson [18] that consists of six main aspects, namely energy efficiency, transportation, waste avoidance, 

consumerism, recycling, and social behavior. The six aspects that became indicators of the PEB instrument 

developed were 25 items containing statements related to flood prevention efforts in their surrounding 

environment (score scale from 1 to 5 for each item). 

The validity test used is Pearson product moment. All the items developed; the results show that all 

items used in this study have valid categories. The reliability of the instrument was measured using the 

Spearman Brown formula. The results showed that the reliability of the instrument for HOTS was 0.75 and 

the reliability of the PEB instrument was 0.86. It could be categorized as a reliable instrument. This 

instrument can be used for research because all items were valid and reliable. 

Upon the completion of the post-test measurement, the next step was performing a t-test to compare 

the scores between the control class and the experimental class. The results of the t-test were then interpreted 

as a form of the results of the differences in the treatment given. Apart from the t-test, a descriptive analysis 

was performed for all scores related to PEB in a tabular form. Descriptive analysis were employed to explain 

in details about data. 
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3. RESULTS AND DISCUSSION 

The study results indicate that the scores of normal and homogeneity were normally distributed and 

homogeneous. Normality test and homogeneity test were important before using t-test. The study shows the 

results of the t-test for HOTS of 5.62 and a sig. value of 0.000 which can be seen in Table 1. Thus, it 

proceeded with a t-test that resulted for PEB in a value of sig 0.019, which was sig<0.05; so that the results 

of the t-test were significant. Mean difference of this t-test was 5.28 and t-value higher than t-table. The 

details of the t-test results are can be seen in Table 2. 

 

 

Table 1. The t-test results university students’ HOTS scores 
t-value t-table df Sig Mean difference 

5.62 1.65 113 0.000 11.96 

 

 

Table 2. The t-test results of the PEB university students’ scores 
t-value t-table df Sig Mean difference 

2.37 1.65 113 0.019 5.28 

 

 

The results of the study showed that the university students’ HOTS scores based on each indicator 

had the highest score on the 1st indicator for the experimental and control classes. Meanwhile, the lowest 

result is found in the 6th indicator related to the ability to create problem solutions. This average score 

indicates that the HOTS of the experimental class students is higher than the control class. The scores are 

presented in Table 3. 

 

 

Table 3. Average HOTS score based on indicators 
No Aspect Indicators Experimental Control 

1 Analysis (C4) Analyze the causes of the large amount of waste that causes flooding in urban areas 3.88 2.71 
2 Analysis (C4) Analyze various problems related to waste 3.71 2.54 

3 Evaluate (C5) Provide views related to efforts to prevent flood disasters 3.65 2.31 

4 Evaluate (C5) Provide criticism related to the use of paid plastic 3.63 2.59 
5 Create (C6) Provide innovative ideas related to disaster mitigation efforts 3.57 2.26 

6 Create (C6) Create a solution related to environmental conservation programs that are less effective 3.48 2.33 

 

 

Regarding the descriptive analysis, the results show that the average score of the experimental class 

was higher for all indicators as seen in Table 4. The results of the study indicate that the use of the 

environmental supplement book of flood disaster based on ILMIZI had a significant impact on increasing the 

university students’ PEB. The results of this study indicate that the highest average score was on the 3rd 

indicator, namely waste avoidance. 

 

 

Table 4. Average PEB score based on indicators 
No Indicators Experimental Control 

1 Energy efficient 3.55 3.33 

2 Transportation 3.07 2.79 
3 Waste avoidance 4.32 4.15 

4 Consumerism 4.16 3.88 

5 Recycling 3.88 3.53 
6 Social behavior 3.59 3.32 

 

 

The lowest HOTS score is on the 11th item for the experimental class. Meanwhile, the lowest score 

from the control class is on the 10th item. The highest score for experimental class was in 4th item. Then 

highest score for control class was in 1st item. This shows that the types of questions included in the create 

aspect (C6) are still difficult for university students to answer. Table 5 displays the results of average HOTS 

score for each item. 
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Table 5. Average HOTS score for each item 
No Item Experimental class Control class 

1 In your opinion, how to solve the problem of flooding in urban areas, please 
provide the results of your analysis regarding this in terms of community 

vulnerability to flooding. 

4.07 2.91 

2 Give an analysis related to this that causes people to not want to recycle. 3.68 2.51 
3 Give your analysis why people who are vulnerable to flooding still litter? 3.33 2.55 

4 Make a systematic analysis related to the function of AMDAL to protect the 

environment. 

4.08 2.53 

5 Provide views related to sustainable development that is difficult to realize in 

everyday life, especially in terms of disaster mitigation, and especially related to 

flooding. 

3.88 2.38 

6 What evaluations can be done by students to support the efforts of sustainable 

development programs to prevent environmental pollution? 

3.42 2.24 

7 Give a critique of the behavior of people who can still carry plastic as a container 
for food. 

3.77 2.35 

8 Give criticism and suggestions related to the policy of using paid plastic bags. 3.50 2.84 

9 As a student, create a problem solution that can be done to overcome the problem 

of low public awareness of the environment. 

3.78 2.36 

10 Give an innovative idea based on technology so that people want to mitigate 

flood disasters. 

3.35 2.16 

11 Provide innovative solutions so that these regulations can be implemented and 

adhered to in the context of flood disaster mitigation. 

3.25 2.33 

12 Make a simple program to overcome the problem of the lack of student 

awareness to reduce the impact of flood disasters in urban areas. 

3.72 2.33 

 

 

The results of further descriptive analysis of the average PEB scores of the experimental class and 

control class for each item are presented in Table 6. The study results indicate that the lowest average score 

was found in the 7th item related to mitigation efforts by setting up a rubber boat. The highest score was in 

24th item for experimental and control class. Average score of this PEB of each item in Table 6 shows that 

PEB score can be improve by this supplement book. 

 

 

Table 6. Average PEB score for each item 
No Item Experimental class Control class 

1 I prepared a backup energy source in case of a power outage during floods. 3.10 2.69 

2 I always provide a power bank to keep my Smartphone on in anticipation of 

contacting the evacuation team when floods come. 

3.35 3.42 

3 I install energy-efficient electrical equipment and place it in a place that is safe 

from flooding. 

3.83 3.36 

4 I avoid putting electronic devices in low areas. 3.93 3.85 
5 I monitor areas that have the potential to flood before leaving for travel. 3.48 3.20 

6 I choose to use public transportations instead of private vehicles to facilitate 

flood disaster mitigation. 

3.53 3.73 

7 I prepare an inflatable boat to anticipate the flood that might come at any time. 1.92 1.25 

8 I use GPS while driving to avoid flooded areas. 3.33 2.96 
9 I reuse waste paper that can still be used to avoid clogging the drains. 3.87 3.56 

10 I use paper back and forth to save money as an effort to mitigate disaster and 

environmental pollution. 

4.52 4.51 

11 I choose to use cloth to clean the house to avoid environmental pollution due 

to using disposable tissues. 

4.47 4.31 

12 I prefer to use a tumbler (refillable drinking bottle) to minimize plastic waste. 4.42 4.20 
13 I use my personal cloth tote bag for shopping. 4.65 4.44 

14 I buy products marked as eco-friendly to avoid pollution and disasters. 3.90 3.51 

15 When I travel, I bring a refillable bottle from home to reduce plastic waste. 4.20 4.09 
16 I avoid buying food in styrofoam because it pollutes the environment. 3.88 3.47 

17 I buy recycled goods because it supports going green and flood mitigation 

efforts. 

3.55 3.11 

18 I sort out various organic wastes and plastic wastes to minimize the impact of 

the flood disaster. 

3.65 3.29 

19 I avoid throwing trash in public places where there are no trash cans. 4.63 4.40 
20 I prefer to use used cans to minimize plastic waste. 3.70 3.33 

21 I take part in cleaning waterways in the neighborhood around the house with 

health protocols. 

3.35 3.00 

22 I invite the public to do flood disaster mitigation through social media. 3.05 2.75 

23 When I get home, I will try to clean it and dispose of the trash according to its 

category. 

3.78 3.25 

24 If a friend asks me to throw trash in the river, then I will refuse. 4.78 4.75 

25 I participate in environmental seminars/webinars to support flood disaster 

mitigation efforts. 

3.00 2.84 
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Based on the results of the study, it can be seen that the HOTS score of university students has 

increased. This indicates that supplementary books that have been integrated with the ILMIZI model can 

improve the ability of HOTS university students. This is because the various activities in the book support 

university students to practice HOTS abilities. Such as activities in the form of worksheets in the supplement 

book. University students will be familiar with the various assignments on the worksheets that support 

orientation towards the ability to analyze flood problems. This analytical ability will be accompanied by 

evaluation capabilities that can be used to provide criticism of various phenomena that occur. Lastly the 

ability to create innovation. This ability is very relevant to the development of the 21st century related to the 

ability to think creatively [19]–[22]. University students who have the ability to think creatively will be able 

to come up with creative ideas to solve problems. 

Environmental supplement book of flood disasters based on ILMIZI can be used for environmental 

learning at the university level. This is supported by the results of the t-test that shows a significant difference 

between the PEB scores of the experimental class and the control class. The results of this study also show 

that the implementation of student behavior in the form of PEB can be seen as a form to support 

sustainability. Behavior applied to prevent environmental damage will make sustainable development 

programs easier to implement [23]–[27]. The ILMIZI model integrated into the supplement book has a 

function to make learning activities orient towards solving complex environmental problems. The stages of 

analyzing the ILMIZI model are useful for training university students’ abilities to find out what flood 

problems are and then implementing them in the form of PEB. The ILMIZI model facilitates the university 

students to be able to do and solve contextual problems. 

In addition to the easiness of implementing various sustainable development programs, the 

implementation of PEB can concretely improve the ability of university students to solve environmental 

problems that exist around them. University students can develop various programs related to environmental 

disaster mitigation in the community. University students can form various disaster-response communities 

and empower the surrounding communities to provide education related to preventive efforts and evacuation 

efforts from floods. Various programs can be carried out on a regular basis so that changes gradually occur in 

the community. Thus, the programs can provide concrete solutions for the communities [28]–[32]. The 

solutions can be generated if the community as a whole already understands the various mechanisms that 

exist in the environment and is able to understand various current environmental phenomena caused by 

climate change, global warming, and environmental pollution. Therefore, it is directed that the community 

needs to overcome various damages that may occur. 

In addition to educational efforts that can be done by university students in the community, the 

university plays an important role in continuously revitalizing its various curricula to support sustainability. 

The curriculum developed must accommodate environmental topics related to past disasters as a special 

study topic [33]–[36]. Courses such as disaster mitigation education will have a good impact on efforts for 

disaster prevention at the university level. Lack of environmental education has an impact on university 

students’ weak understanding regarding natural disaster prevention thus making it difficult for them to 

perform educational efforts to the community. Learning media innovations related to flooding also need to be 

developed and should be more varied to assist in providing education that is more attractive to university 

students. 

 

 

4. CONCLUSION 

Based on the results of the current research, it can be concluded that the environmental supplement 

book of flood disaster based on innovation learning model for natural science and environmental learning 

(ILMIZI) can increase the higher order thinking skills and pro-environmental behavior of the university 

students. In addition, the descriptive analysis still found low scores related to the university students’ HOTS 

according about creative (C6) aspect of university students. Then, PEB aspect that low in the evacuation 

efforts by providing rubber boats as evacuation equipment. Efforts to develop environmental learning media 

in the future must continue to be carried out so that flood mitigation efforts can be increased from various 

aspects. Therefore, the goal of the expected mitigation efforts is to change the behavior of the wider 

communities. So that flood disasters can be prevented and have no bad impact on sustainability. The 

limitation of this research is that this research is only carried out in the Jakarta (Indonesia) area, so that the 

conclusions drawn can only be generalized to the Jakarta area. In addition, another limitation is the use of 

media which is only in the mathematics and natural sciences program and elementary teacher education study 

programs, so that the results cannot be generalized to all study programs. 
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