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Abstract. Environmental education during a pandemic is something that
must be focused especially on natural disasters. One of the skills needed to
solve natural disasters is Higher Order Thinking Skills (HOTS). The
purpose of this study was to describe student HOTS to develop a Disaster
Mitigation of Flood based on the Online Learning (DIFMOL) model. The
research method used descriptive with data collection techniques using
surveys. The results showed that the student's HOTS score was still in the
very low category (33.09). This makes DIFMOL need to be developed for
students, especially in aspects related to HOTS, which are still weak for
aspects of flood disasters. Environmental education innovation is important
to improve students' ability to overcome environmental problems.
DIFMOL in this case, acts as an environmental education innovation
related to the disaster that can be developed. This study concludes that
students’ HOTS scores are still in the very low category and need
improvement. DIFMOL is suggested to be developed in the next research.

1 Introduction

Environmental education is an important thing to do in the 21st century. This is due to the
increasing number of environmental problems that occur today, especially for urban areas.
Many components of society do not have sufficient knowledge to solve problems in their
environment. This is because the community does not sufficiently understand many
environmental components. Problems such as poor waste management, environmental
pollution problems, and disaster problems become bad things in urban areas. Education to
the public is important in overcoming this environmental problem [1-5]. One of them is
related to flood disaster mitigation efforts that students can do, especially during the
pandemic Coronavirus Disease 2019 (COVID-19).

Students have an important role in overcoming environmental problems. This is because
students have many programs that can be implemented in the community. This program is
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also one of which can be implemented by students. The scientific background of
Engineering students who study various types of construction will contribute to overcoming
various environmental problems [6—8]. Environmental problems that must be solved
require Higher Order Thinking Skills (HOTS). This is because HOTS ability enables
students to analyze problems, then evaluate the problem and create solutions to these
problems [9-13]. Environmental problems are becoming more complex due to the COVID-
19 pandemic situation.

The research that has been done in previous research is related to the description of
the student's HOTS score. The results showed that the students' HOTS scores are still in the
low category [9]. Besides, various learning models and strategies have been developed that
aim to increase HOTS [13,14]. This is an innovation in environmental education to develop
a model in the classroom in learning. One model that can be developed is Disaster
Mitigation of Flood based on Online Learning (DIFMOL). Previous research has carried
out a general analysis of student attitudes in overcoming various flood disasters [15]. The
results showed that the students' attitude in dealing with floods was already supportive and
following the disaster management program's policies. However, in this study, the HOTS
score description has not been carried out specifically for Engineering Faculty students.

Based on the description, it is necessary to conduct further analysis of Engineering
faculty students' HOTS ability to overcome various environmental problems, especially
floods. The DIFMOL model being developed can be an innovation of context with flooding
that occurs in urban areas. This model will be a model that can provide education to the
wider community regarding efforts to solve environmental problems. Based on this, the
purpose of this study was to describe the HOTS of Engineering Faculty students as the
basis for the development of DIFMOL for use in the Engineering Faculty.

2 Method

This research was conducted in July 2020. The method used is descriptive. The data
collection technique used was a survey using google form. The HOTS instrument indicator
of Analyze, Evaluate, Create which is developed into a further indicator. The indicators of
the HOTS instrument for engineering students can be seen in the table below.

Table 1. Student HOTS indicators related to flooding.

Aspect Indicators Item
Analyze (C4) | Analyzing the impact of a river sediment dredging program to | 1,2
mitigate flooding

Analyze (C4) | Analyzing the impact of using plastic bags related to flooding | 3,4
during the COVID-19 outbreak
Evaluate (C5) | Evaluating the effectiveness of expanding urban green areas as | 5,6
water catchment areas
Evaluate (C5) | Criticizing drainage and garbage dumps in densely populated | 7,8
houses to prevent flooding and COVID-19

Create (C6) Creating a program to encourage other students to prevent | 9,10
flooding
Create (C6) Creating an activity plan to invite the public to prevent flooding | 11,12

and prevent the transmission of COVID-19
Note: Indicators adapted from Ichsan et al. [10]

The data analysis used is to compare the various average scores that have been obtained.
The average score is then analyzed descriptively, and it will be seen on which indicators
and items have low scores. The results of the data analysis were then interpreted in the
HOTS score category.
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Table 2. Categories of students' HOTS scores.

Categories Interval Score
Very High X>81,28

High 70,64 <X = 81,28
Moderate 49,36 <X = 70,64
Low 38,72 <X =49,36
Very Low X = 38,72

Note: Indicators adapted from Ichsan et al. [10]

3 Results and discussion

This study indicates that the students' HOTS scores are still in the very low category. This
becomes the basis for the development of the DIFMOL model in the Engineering faculty.
The lowest score can be seen in Table 3 below.

Table 3. Average student HOTS score for each item

No Item Average

1 Analyze policies related to river normalization 3.22

2 Analyzing the impact of river dredging 2.81

3 Analyzing the impact of using plastic bags on flooding during COVID-19 3.72

4 Analyzing a paid plastic bag policy during COVID-19 3.35

5 Give an opinion about a densely populated house that does not have a green | 2.92
area (garden)

6 Give your solutions and opinions so that the green area target can be achieved | 3.12
as a whole

7 Give your criticism about the narrow drainage and its impact on the spread of | 3.43
Covid-19

8 Give your criticism and opinion about the floods caused by the accumulation | 3.42
of garbage about the spread of COVID-19

9 Creating a program to prevent flooding in the environment around areas that | 3.57
are often hit by floods

10 Creating an innovative program so that students can become examples in the | 3.06
implementation of maintaining cleanliness to prevent flooding

11 Create a resume that contains invitations and facts about the importance of | 3.59
preventing floods to maintain health to minimize the spread of COVID-19

12 Creating an innovative program with a unique name so that people want to | 3.50
prevent flooding, especially during the COVID-19 pandemic.

Raw Score 39.71

Average score for all items (interval score 0-100) 33.09

Category Very Low

Note: Indicators adapted from Ichsan et al. [10]

As seen from each indicator, the HOTS score of Engineering students shows that the
first and third indicators are the lowest. This showed that the DIFMOL model developed
for Engineering students must be strengthened on indicators regarding rivers and the
expansion of green areas. It can be seen more clearly than the average score obtained was
only 3.02 (see Table 4).

Table 4. Average student HOTS score for each indicator

Aspect Indicators Average

Analyze (C4) | Analyzing the impact of a river sediment dredging program to | 3.02
mitigate flooding

Analyze (C4) | Analyzing the impact of using plastic bags related to flooding | 3.53
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during the COVID-19 outbreak
Evaluate (C5) | Evaluating the effectiveness of expanding urban green areas | 3.02
as water catchment areas
Evaluate (C5) | Criticizing drainage and garbage dumps in densely populated | 3.42
houses to prevent flooding and COVID-19
Create (C6) Creating a program to encourage other students to prevent | 3.31
flooding
Create (C6) Creating an activity plan to invite the public to prevent | 3.54
flooding and prevent the transmission of COVID-19

Meanwhile, when viewed from the aspects of C4, C5, and C6, the score with the lowest
average is at C5 (see Table 5). This showed that Engineering students have not been able to
maximize their ability to think critically. It is necessary to make various efforts to
overcome the problem of this low capability of CS5.

Table 5. Average HOTS score for each aspect

Aspect Average
Analyze (C4) 3.28
Evaluate (C5) 3.22
Create (C6) 343

Based on the research results, it was found that the HOTS score was still relatively low.
This showed that the HOTS score of Engineering students needs to be improved. This
HOTS score can be improved by various learning innovations based on HOTS. Students
become one of society's components whose role is needed to overcome environmental
problems [16-19]. So that efforts to solve environmental problems based on HOTS need to
be more focused. Students can develop broader knowledge related to environmental
education. Existing facilities at the university, such as equipment for making a miniature
building, for example, can be used for disaster simulations.

The relationship between HOTS and disaster when it is closely related to disaster is a
complex environmental problem [20-22]. This complex environmental problem must be
solved with HOTS capabilities. Problems such as obstruction of waterways cause flooding
as well as problems with at least water catchment areas. This problem can be solved with
students' HOTS ability, especially to be able to analyze problems. After the problem can be
analyzed, the next stage is to evaluate and provide responses related to the problem. Finally,
after all these problems have been successfully analyzed and evaluated, the final step is to
create a solution. Environmental problems that must be faced are becoming more
complicated due to the COVID-19 pandemic. Environmental education must be
accompanied by efforts to improve human resources' quality from various components
ranging from the development of teaching materials, media, and other learning tools [23-
29].

DIFMOL, in this case, has a role as a learning tool to improve HOTS abilities. This is
following the HOTS description obtained in this study. DIFMOL developed for
Engineering students requires an environmental approach and also needs to be strengthened
from an environmental perspective. This is done so that the environmental education
provided is following the context of 2lst-century learning. Things that need to be
strengthened in 21st-century learning are related to the aspects of solving problems and
finding solutions to these problems. Various tools developed must also be based on
technological developments to support various learning in the 21st century. The
development of environment learning can impact students and the community to keep the
environment [30-37].



E3S Web of Conferences 211, 02016 (2020) https://doi.org/10.1051/e3sconf/202021102016
The 1%! JESSD Symposium 2020

4 Conclusion

Based on this study's results, the HOTS score of the students is still in the very low
category. This shows that student HOTS still needs to be improved according to the
development of the 21st century. DIFMOL, in this case, can be developed as a solution in
overcoming the low HOTS of students in overcoming flood problems. The suggestion of
this research is to be able to develop DIFMOL in further research.
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