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1. INTRODUCTION

Technology-based education during the Coronavirus Disease 2019 (COVID-19) requires an
innovation [1]-[3]. It is in particularly environmental education at student level. There are numerous
concepts must be delivered to the students related to efforts to prevent COVID-19 in the environmental
aspect. It is because countless environmental factors effecting the spread of COVID-19 in urban areas. Issues
associated to disaster mitigation knowledge to forestall environmental pollution experience some obstacles.
Lack of information causes difficulties in overcoming the issues [4], [5]. It will give impact on the
complexity in controlling the spread of COVID-19 in the communities’ neighborhood. It creates the to-date
strict restrictions to be looser. Efforts to maintain health protocol, however, must be strengthened.

Community awareness to protect the environment highly depends on their knowledge of
environmental pollution issues. In this context, knowledge of Higher Order Thinking Skills (HOTS) is a
necessity [6]-[8]. Moreover, it also requires an effort to be able to implement the concept in the form of Pro-
Environmental Behavior (PEB). Various studies related to HOTS that have been conducted are a description
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of students’ HOTS in environmental context, especially environmental pollution that entails mitigation to
prevent disaster [9]. The results of those studies indicated that the students’ HOTS in the environmental
context was still in a low category. Additionally, a development of various educational models has been
carried out to improve the HOTS [7], [10], [11]. The development, however, is deemed less optimal in
improving the HOTS. Moreover, studies related to PEB have also been conducted in terms of PEB profile in
the communities [12]-[14]. PEB can be empowered using learning media. Another effort accomplished is the
development of community-based educational model for environmental conservation [15]. Learning media
have also been started to be work out to cope with the low student awareness to recycle [3]. Another
development is involving books or modules to enhance students’ abilities in ecosystem topic [16], [17].

Related to the research, e-learning implementation is also an important part of education. Various
studies on e-learning have been conducted as a form of technology implementation in education [18]-[21]. It
is due to the new normal situation that obliges e-learning or online learning-based educational activities. Both
terms are basically the same yet e-learning is more comprehensive. Several studies on e-learning indicate that
e-learning is crucial in the learning [22]-[24]. Those studies, however, have not clearly pointed out various
obstacles as well as issues faced by the students in the e-learning system.

The aforementioned shows that a description on students’ HOTS in the environmental pollution
context is required as well as students’ PEB in preventing COVID-19. The study is a novelty as previous
studies have not conducted detail description on HOTS and PEB in environmental pollution and description
of analysis related to the effectiveness of e-learning from users’ points of view. This is intended at supporting
efforts to continuously strengthen e-learning during the new normal period. This study aims to perform a
description analysis of HOTS, PEB, and e-learning at university level. This study is urgent and important as
an effort to innovate amid the pandemic. This study aimed to perform a measurement and description
analysis of HOTS, PEB, and e-learning at university level. This study is urgent and important as an effort to
innovate amid the pandemic.

2. RESEARCH METHOD

The research carried out during the COVID-19 new normal period in November 2020—February
2021. Method used was descriptive using survey analysis technique. Samples involved in the research were
randomly selected from several universities in Jakarta and surrounding Area. University include in this
research were university that have several Program Study, this is to minimize bias for selected samples. Total
samples 265 university students, divided into 178 students filled HOTS instruments and 87 students filled
PEB instruments and opinion on e-learning.

The research instrument consisted of three instruments, namely: test questions to measure students’
HOTS, instrument to measure PEB, and instrument to identify students’ opinion on the e-learning
implementation. The HOTS indicators comprised of six indicators contained in 12 items as seen in Table 1.
There was one indicator about Environmental Impact Analysis.

In terms of PEB, there were three indicators contained in 10 items to measure students’ behavior as
seen in Table 2. The indicators were adapted from previous research [2] with small modification since
questions were given to different samples. The instruments were created for various levels and validity test
had been previously conducted.

Table 1. Indicators of HOTS instruments on environmental pollution

No Indicators Item
1 Analyze flood-causing factors and recycle habits 1,2
2 Analyze the impacts of river pollution 3,4
3 Evaluate sustainable development programs in urban areas 5,6
4 Criticize plastic utilization 7,8
5 Create innovative ideas so that environmental impact analysis can be employed to solve environmental problems 9, 10
6 Create innovative programs to maintain the environment 11,12

Table 2. Indicators of PEB instruments

No Indicators Item
1 Clean house areas and environment to prevent COVID-19 1,2,3
2 Avoid crowds to evade COVID-19 4,56
3 Reduce interaction with various objects to prevent COVID-19  7,8,9, 10
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HOTS instrument has been validated. The results show that all items have a valid category. This is
based on the validity test. Meanwhile, the reliability of the HOTS instrument is 0.84 which means that this
instrument is reliable. All items are valid at the 0.01 level which can be seen in Table 3.

PEB instrument items as a whole have a valid category. This shows that all items can be used for
measurement. The reliability value obtained is 0.83 which means that this instrument can be used. In more
detail, all the validity test results can be seen in Table 4.

Table 3. The results of the HOTS item validity test

Item no Pearson correlation Category

1 .687%* Valid
2 JI8TH* Valid
3 .698** Valid
4 478 Valid
5 546%* Valid
6 .669%* Valid
7 519%* Valid
8 544%%* Valid
9 702%* Valid
10 539%* Valid
11 583%* Valid
12 .614%* Valid

**significant at the 0.01; *significant at the 0.05

Table 4. The results of the validity test of PEB items

Item no Pearson correlation Category

1 520%* Valid
2 A493%* Valid
3 627** Valid
4 J733%% Valid
5 .674%* Valid
6 JT140%* Valid
7 677F* Valid
8 .692%* Valid
9 .610%* Valid
10 .580%* Valid

**significant at the 0.01; *significant at the 0.05

Questions related to e-learning were put in the form of opinion that must be filled by the students.
Data analysis employed in the research was descriptive analysis using software of Microsoft Excel and
Statistical Package for the Social Sciences (SPSS). The analysis results were then interpreted in score
categories that consisted of very high, high, moderate, low, and very low as shown in Table 5. This was to
facilitate process data in measuring students’ abilities.

Table 5. Score categories of students’ HOTS and PEB

Category Interval of students’ HOTS 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

Category and interval score adapted from Ichsan, et al. [9]

3. RESULTS AND DISCUSSION

The research results indicated that the students” HOTS score was still in a very low category. It was
due to the low students’ understanding of efforts in mitigating the environmental disasters. Item with the
lowest score was item no. 7 that related to criticize community behaviors that still use plastic bags for foods
as can be seen in Table 6. This suggested that students were unable to give effective criticism to prevent
adverse impacts of the environmental pollution. This would bring consequences on the occurrence of
environmental disasters. Students’ score for male and female also indicated a low score as shown in Table 7.
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Similar to the research results for each item, the research results for each indicator also suggested
that the students’ HOTS score was low in terms of criticism to the use of plastic. This confirmed that students
still incapable of providing concrete solutions to problems of the large number of plastics circulating in the
society.

Table 6. Students’ HOTS score related to environmental pollution

No Item All Male Female
1 Floods that frequently occur in urban areas causes numerous social and economic 4.90 4.63 5.23
disturbances in the communities; provide your analysis results in this matter
2 Accumulated garbage in urban areas can be further processed to preserve the environment. 3.70 343 4.02
Provide your analysis on what factors that cause the people to refuse to recycle
3 Siltation of river due to the large amount of garbage has inhibited water flow. Provide your 3.23 3.06 3.43
analysis on why the people still littering?
4 Make a systematic analysis related to environmental impact analysis functions in maintaining 3.26 3.21 3.32
the environment
5 Give an opinion related to sustainable development that is difficult to realize in the daily life. 2.67 2.54 2.83
6  Evaluate what the students can do to support sustainable development program! 2.90 2.72 3.11
7  Give criticism of people’s behavior that still carry plastic bag as a food container despite a 2.58 2.39 2.82
regulation that prohibit plastic bag utilization
8  Give criticism and suggestion related to the policy of paid-plastic use, do you think the 2.92 2.65 3.23
policy is effective?
9  Create a doable solution to problems to overcome the issue of low community awareness in 3.19 3.00 3.40
maintaining the environment.
10 environmental impact analysis as a way to prevent environmental issues is deemed less 2.71 2.59 2.84
effective; provide an innovative idea so that environmental impact analysis could be a means
11 Provide an innovative solution so that environmental impact analysis and other regulations 2.66 2.49 2.87
can be implemented and obeyed to mitigate disasters
12 Create a simple program to surmount problem of low students’ awareness to decrease the 2.92 2.75 3.11
impacts of floods in urban areas
Raw score 37.64 35.46 40.21
Average score (interval 0-100) 31.37 29.55 33.51
Category Very Very Very
low low low

Note: Interval Score for each item start from 0-10

Table 7. Students’ HOTS score related to environmental pollution for each indicator

No Indicators All Male  Female
1 Analyze flood-causing factors and recycle habits 4.30 4.03 4.63
2 Analyze the impacts of river pollution 3.24 3.14 3.37
3 Evaluate sustainable development programs in urban areas ~ 2.79 2.63 2.97
4 Criticize plastic utilization 2.75 2.52 3.02
5 Create innovative ideas so that environmental impact 2.95 2.80 3.12

analysis can be employed to solve environmental problems
6 Create innovative programs to maintain the environment 2.79 2.62 2.99

The HOTS score in various aspects suggested that the lowest score was in evaluate aspect. It
corresponds to previous finding stating that the lowest indicator was in those related to evaluation. The
results are presented in detail in Table 8.

As regards the students’” PEB score in coping with the COVID-19 impacts from environmental
aspect indicated that the score was generally in a very high category. This signified that the students had
made every effort to maintain their environment during the pandemic. In several items, however, the score
was low. Those items were, among others, shaking hand with other people as can be seen in Table 9. It was
unavoidable as people have a habit to shake hands when they meet. Male and female students showed no
differences as they had low score in the item.

The score for each indicator indicated that indicator with the lowest score was the third indicator
that related to reducing interaction with COVID-19 potential transmission as seen in Table 10. This brought
difficulty to students to handle it. Both male and female students had a low score in the indicator. Indicator
with the highest score was the first indicator, which was clean the house environment to prevent COVID-19.
This surely will be easier to perform yet strict health protocol supervision is still required.
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Table 8. Students’ HOTS score related to environmental pollution for each aspect
No  Aspect All  Male Female
1 Analyze 3.77 3.58 4.00
2 Evaluate 277 2.57 3.00
3 Create 2.87 271 3.05

Table 9. Students’ PEB related to COVID-19 for each item

No Item All Male  Female
1 Ialways clean my house floor using anti-bacteria to prevent COVID-19 436 4.00 439
2 Garbage in my house is processed so it won’t accumulated to prevent the spread of COVID-19 4.76 443 4.79
3 The cleanliness of air circulation in my house is maintained to prevent contracting COVID-19 4.64 4.57 4.65
4 lavoid attending public places that exposed to COVID-19 4.54 4.29 4.56
5 Istay away from dirty and crowded places 4.63 4.29 4.66
6  Ihave minimized travelling to populated neighborhood to avoid COVID-19 4.53 4.29 4.55
7  lkeep away from touching various metal utensils and media that have potential to transmit 4.23 3.43 430

COVID-19
8  Iwash my hand after coming into contact with metal objects in public places 4.59 4.14 4.63
9  Ishook hand without touching to reduce the impact of COVID-19 4.15 3.57 4.20
10 IfI found garbage in my neighborhood, I will throw it away to prevent the spread of COVID-19 4.51 3.86 4.56
Raw score 4494 40.87 45.29
Average score (interval 0-100) 89.88  81.74 90.58
Category Very  Very Very

high  high  high

Table 10. Students’ PEB related to COVID-19 for each indicator

No Indicators All  Male Female
1 Clean house areas and environment to prevent COVID-19 459 433 4.61
2 Avoid crowds to evade COVID-19 457 429 4.59
3 Reduce interaction with various objects to prevent COVID-19 437  3.75 4.42

Regarding the results of survey on e-learning benefits, 64.37% students agreed that the e-learning
was beneficial in learning, whereas 49.43% students felt that content delivery using e-learning was fairly
effective. Moreover, 41.38% students stated that test using e-learning was fairly effective. The results are
presented in Table 11.

Students were also given questions related to the use of Wi-Fi at home and the results indicated that
the majority of the students did not use Wi-Fi as shown in Table 12. In addition, another finding also
suggested that the majority of the students agreed with discussion activity through e-learning. This implied
that discussion still occurred in the e-learning utilization. Similarly, the majority of the students agreed
regarding comments or opinions given during question and answer session.

Table 11. Online learning benefits, effectiveness of content delivery and test effectiveness

Option Number of respondents  Percentage
Online learning benefits in Strongly agree 6 6.90
learning Agree 56 64.37
Uncertain 14 16.09
Disagree 10 11.49
Strongly disagree 1 1.15
Effectiveness of content Very effective 4 4.60
delivery with online learning Effective 23 26.44
Fairly effective 43 49.43
Ineffective 15 17.24
Very ineffective 2 2.30
Test effectiveness using Very effective 2 2.30
online learning Effective 17 19.54
Fairly effective 36 41.38
Ineffective 27 31.03
Very ineffective 5 5.75
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Table 12. Students’ opinion on activities during online learning

Option Number of respondents Percentage
The use of Wi-Fi at home Yes 34 39.08
No 53 60.92
Discussion occurs in online learning Strongly agree 5 5.75
Agree 63 72.41
Uncertain 19 21.84
Students gave responses during Strongly agree 5 5.75
question and answer session Agree 54 62.07
Uncertain 25 28.74
Disagree 3 345

The research results indicated that the students’ HOTS score was still in a very low category. This
was due to the lack of HOTS-based teaching materials, learning media, and worksheets. The lack was related
to the use of HOTS-based teaching materials and learning media is still relatively difficult to find. Many
teaching materials and learning media are oriented to content delivery instead of a HOTS-based [6], [16],
[25]. This renders difficulties to students in improving their HOTS to solve various environmental problems.
HOTS in solving environmental problems is an important matter, especially for various complex issues such
as environmental pollution. Different concepts related to the environmental pollution need further analysis
[26]-[29]. Moreover, evaluation must be trained so that students could give criticism and opinion related to
various environmental problems. Another skill is related to creating solutions to solve environmental
problems.

The research results suggested that the PEB scores were already high since students were capable of
implementing basic knowledge concept of COVID-19. The PEB also related to efforts to prevent
environmental pollution. This is in line with the current situation that entering the COVID-19 new normal
era. This new normal era will require planning efforts to prevent COVID-19 from the environmental aspect.
This is because there are many students’ behaviors that are hard to prevent in reducing the transmission of
COVID-19. One of them involves the efforts to avoid physical contact such as shaking hand or contact with
metal objects. Efforts to provide further information related to the PEB must be carried out through
environmental education [30]-[32].

Environmental learning, in this regard, needs to innovate so that students could understand various
advanced concepts from the environmental pollution. Therefore, it is necessary for university students to
possess HOTS in the 21st century [33]-[36]. Students are expected to become an agent of change in their
surrounding communities as they have knowledge to be implemented in the form of PEB so that the
environmental pollution problem could be solved. Various teaching materials and learning media
development can be a form of innovation in environmental education. The developed teaching materials and
learning media should be HOTS-based. The contents must have a sequence and steps to train the HOTS and
to improve the students’ PEB.

The 21st century environmental education is a new innovation of technology-based learning. The e-
learning utilization becomes an alternative of option and solution to difficulties of long-distance learning
access [13], [37]-[41]. One of them is related to physical distancing policy. The policy has hindered face-to-
face learning in the classroom. The e-learning also faces several obstacles during the new normal COVID-19
era. The obstacles include less preparation in terms of facilities and infrastructures in implementing e-
learning. Moreover, e-learning utilization effectiveness still requires further evaluation to have adequate
facilities. E-learning becomes a momentous necessity as it is the only learning system for long-distance
learning. Media and teaching materials development need to be strengthened and must be in a digital-based
form, it can be for develop supplementary book. This is to support the e-learning. Topics that can be
developed in the teaching materials and learning media are those related to environmental pollution and
disaster mitigation. The reason is that it is suitable to the current new normal condition.

4. CONCLUSION

The research concluded that the university students” HOTS score in the environmental pollution
context was still very low. The PEB score, however, was already in a high category and needed to be
maintained. During the COVID-19 new normal condition, an effort must be conducted to improve the
students” HOTS and PEB through various innovations in environmental learning. One of the innovations was
innovative teaching materials and learning media to be used in the e-learning. Topics developed in the media
and teaching materials could be related to environmental pollution in mitigating disasters. Book or
Supplementary book can be developed in future. The research suggested developing various teaching
materials and learning media to improve students’ HOTS and PEB during the COVID-19 new normal
situation.
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