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Abstract: It is a necessity to develop environmental learning to solve climate change 
problems, in particular. One of the focuses is climate change learning at the elementary 
school level that requires elementary teacher candidates to understand various climate 
change issues. Skills needed are Higher Order Thinking Skills (HOTS) measurable using 
Ichsan’s taxonomy as an innovation. Ichsan’s taxonomy consists of six thinking levels, 
namely identify, compare, implement, criticize problems, solve problems, and develop 
innovation. The study describes the HOTS of elementary teacher candidates using the 
HOTS of Climate Change with Ichsan’s taxonomy (HOTSCC-Ichsan). The study uses a 
descriptive method with a survey as the data collection technique. The study finds that the 
HOTS scores of the elementary teacher candidates measured using the HOTSCC-Ichsan are 
in a very low category (28.03). The finding indicates the need to enhance the HOTS-based 
learning intensively for the elementary teacher candidates. It requires learning media 
development to address the low HOTS. The research conclusion is that the HOTS of the 
elementary teacher candidates is low and needs an improvement. 
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Introduction  

 
Climate change is a global issue that needs to be 

solved together. The impacts of the issue have 
gradually been felt. The impacts start from the change 
in sea level, reduced rainfall at certain times, and the 
shift in climate that occurs on a broader area scale. 
Different methods can be applied to anticipate the 
climate change impacts (Kauffman, et al., 2016; 
Mecklin, 2020; Strange, et al., 2011; Truelove & Gillis, 
2018). The methods include making policies in a certain 

area scale. The method, however, will not be effective if 
only several people implement it. All community 
components must implement the effort. 

Students are one of the important components in 
a society that can manage climate change issues and 
their impacts. Students who study elementary school 
teacher education are an important component to 
educate students at the elementary school level. The 
students who are elementary teacher candidates will 
provide education related to the environment in the 
future. Therefore, they must possess climate change 
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knowledge. The required environmental knowledge 
must be based on 21st-century skills and one of the 
skills is the Higher Order Thinking Skills (HOTS) that is 
useful in solving problems (Aisyah, et al., 2018; 
Istiyono, et al., 2020; Tanujaya, 2016). 

Previous studies in various students’ HOTS 
measurements indicated a relatively low result (Ichsan, 
et al., 2019; Rochman & Hartoyo, 2018; Saputri, et al., 
2019). Diverse model development has been conducted 
to increase the HOTS (Husamah, et al., 2018; Muhlisin, 
et al., 2016). The efforts also include the development of 
various learning media to train the HOTS (Boholano, 
2017; Reyna, et al., 2018). Further, the Higher Order 
Thinking Skills of Environmental Problem (HOTSEP) is 
developed to improve accuracy in the measurement of 
the environmental-related HOTS for environmental 
education at all levels (Ichsan & Rahmayanti, 2020). 
Moreover, aiming to develop a taxonomy that can be 
used more relevantly, a revision has been conducted on 
Anderson’s taxonomy by changing the thinking skill 
dimensions. The new taxonomy consists of thinking 
levels 1 to 6, namely (1) identity (1) identify, (2) 
compare, (3) implement, (4) criticize problems, (5) solve 
problems, and (6) develop innovation (Ichsan et al., 
2021). The change in the taxonomy is intended to have 
a more focused measurement of student skills. The 
HOTS realms in the Ichsan’s taxonomy are at levels 4, 
5, and 6. 

Based on the research results, the use of the 
HOTS in Ichsan’s taxonomy needs to be implemented 
in learning, which is in the environmental learning 
related to climate change for the elementary teacher 
candidates. The HOTS in solving climate change is 
crucial due to the severity of the climate change 
problems. The elementary teacher candidates are 
expected to provide examples and education to 
students at the elementary school level on the 
importance of maintaining the environment from 
climate change. Hence, the study describes the HOTS of 
Climate Change with Ichsan’s Taxonomy (HOTSCC-
Ichsan). 
 

Method  
 

The research used a descriptive method with a 
survey as the data collection technique. The research 
was conducted in August 2021 and students in the 
Department of Elementary Teacher Education who are 
elementary teacher candidates were selected as the 
research sample. The sample consisted of 145 
elementary teacher candidates selected using a simple 
random sampling technique. The instrument prepared 
was the Higher Order Thinking Skills of Climate 
Change based on Ichsan’s Taxonomy (HOTSCC-

Ichsan). The thinking levels (TL) employed were 
started from levels 4, 5, and 6 (Ichsan et al., 2021). The 
description of the instrument specification is presented 
in Table 1. 
 
Table 1. Specification of the HOTSCC-Ichsan 
Instrument 

Thinking Level Indicators Item no 

Criticize Problem 
(TL-4) 

Criticize the climate 
change-related 
environmental pollutions 
in urban areas  

1, 2 

Criticize Problem 
(TL-4) 

Criticize the handling of 
environmental problems 
in the surrounding areas 

3, 4 

Solve Problem 
(TL-5) 

Provide solutions to 
waste management to 
prevent climate change 

5, 6 

Solve Problem 
(TL-5) 

Provide solutions to the 
lack of education related 
to styrofoam use 

7, 8 

Develop 
Innovation (TL-6) 

Develop learning 
innovations and 
intriguing programs for 
climate change education 

9, 10 

Develop 
Innovation (TL-6) 

Develop an innovation of 
social media use and the 
roles of communities in 
the climate change 
education 

11, 12 

 
Once data were collected using the HOTSCC-

Ichsan instrument, the data were processed using 
Microsoft Excel and the Statistical Package for the 
Social Sciences (SPSS). The validity test employed the 
Pearson Correlation, whereas the reliability test used 
the Spearman-Brown. The results of the validity and 
reliability test of the instruments are indicated in Table 
2. 
 
Table 2. Results of the Validity test of the HOTSCC-
Ichsan instrument 

Item Pearson Correlation Category 

Item 1 .675** Valid 
Item 2 .758** Valid 
Item 3 .724** Valid 
Item 4 .603** Valid 
Item 5 .719** Valid 
Item 6 .583** Valid 
Item 7 .595** Valid 
Item 8 .695** Valid 
Item 9 .560** Valid 
Item 10 .627** Valid 
Item 11 .610** Valid 
Item 12 .547** Valid 

 
The reliability calculation derives a result of 0.81; 

thus, the HOTSCC-Ichsan can be used for the 
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measurement. Data analysis was conducted after the 
instrument validity test by calculating the average 
HOTS score of the elementary teacher candidates. The 
score was then compared between the indicators and 
aspects according to the specification table.  
 

Result and Discussion 
 

The research results indicate that the HOTS 
scores of the elementary teacher candidates measured 
using the HOTSCC-Ichsan were still not optimal. 
Various items of the HOTS scores required an 
improvement, namely in the 10th and 11th items that 
related to the use of learning media and social media to 
prevent climate change. The two items were in the TL-6 
suggesting that the students’ scores were still low in 
developing learning innovations. Detail of the score is 
presented in Table 3. 
 
Table 3. The HOTS scores measured using the 
HOTSCC-Ichsan for each item 

Item Score 

Criticize the climate change-related 
environmental pollutions in urban areas 

4.06 

Criticize the issue of the use of plastic bags on 
climate change 

3.28 

Criticize the disposal of mask waste that has 
an impact on climate change 

2.97 

Give criticism and suggestions on the handling 
of climate change prevention in the 
surrounding environment 

2.98 

Provide solutions to waste burning problem 
that has impacts on climate change 

2.78 

Provide solutions to a saving mask usage to 
prevent the accumulation of garbage 

2.70 

Provide solutions to Styrofoam use problem to 
the elementary school students 

2.63 

Provide solutions to the lack of education to 
the elementary school students on climate 
change 

2.64 

Develop an innovation of out-of-school 
programs for the elementary school students 
to understand climate change 

2.51 

Develop ideas on the use of interesting 
learning media for the elementary school 
students 

2.26 

Develop innovations related to the use of 
social media for climate change education 

2.31 

Develop innovations related to the roles of 
parents and communities in climate change-
related education for the elementary school 
students 

2.52 

Average Score (scale 0-100) 28.03 
Category Very low 

 
Table 4 indicates the HOTS scores measured 

using the HOTSCC-Ichsan for each indicator. The 
measurement results suggest that the lowest scores 

were in the indicators for developing innovations of 
social media use and the role of communities in climate 
change education. 
 
Table 4. The HOTS score measured using the 
HOTSCC-Ichsan for each indicator 

Indicators Score 

Criticize the climate change-related 
environmental pollutions in urban areas 

3.67 

Criticize the handling of environmental 
problems in the surrounding area 

2.98 

Provide solutions to waste management to 
prevent climate change problem 

2.74 

Provide solutions to the lack of education 
related to styrofoam use 

2.63 

Develop learning innovations and intriguing 
programs for climate change education 

2.38 

Develop an innovation of social media use and 
the role of communities in the climate change 
education 

2.41 

 
The measurement results based on the TL 

indicate that the lowest score was in the TL-6. The 
results were consistent with the results in the 
measurement based on the indicator and for each item. 
It suggests that the lowest TL score requires further 
improvement in terms of thinking patterns that lead to 
the development of innovation.  
 
Table 5. The HOTS score measured using the 
HOTSCC-Ichsan for each Thinking Level 

Thinking Level Score 

Criticize Problem (TL-4) 3.32 
Solve Problem (TL-5) 2.69 
Develop Innovation (TL-6) 2.40 

 
The research results imply that the HOTS of the 

elementary teacher candidates need an improvement 
using various models, media, and learning strategies. 
The efforts must be done in a structured and well-
planned manner.  

Several studies supported the above findings 
that elementary school preservice teachers' HOTS 
competence can improve with material reinforcement 
and learning models that can support their HOTS 
(Atmojo, et al., 2017). In the study conducted by Malik, 
et al. (2018) revealed that the utilization of a Higher-
order Thinking laboratory (HOT-Lab) in enhancing the 
critical skills of preservice teachers had a greater impact 
on improving their critical thinking skills on RCL 
circuit topic.  

Students in the Department of Elementary 
Teacher Education will be a teacher someday. They 
must possess higher levels of education which leads 
them to greater expressed concern for the environment 
and the ability to comprehend complex environmental 
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problems. They must be capable of High-level thinking 
rather than low-level thinking based on everyday 
knowledge, which is required to generate creative 
ideas. They must be equipped with information related 
to the environment, especially current issues on climate 
change. The issues become a problem focus that needs 
to be solved due to their global impacts. Environmental 
learning by examining various main topics will be 
relevant and contextual; hence, education is more 
directed at solving current problems (Abdul-Wahab & 
Abdo, 2010; Cronje, et al., 2011; Garcia, 2015).  

Climate change as an environmental issue 
requires studies and problem solving. The HOTS 
measured using the HOTSCC-Ichsan is expected to be 
an evaluation for universities to develop HOTS-based 
learning. Climate change learning can be implemented 
in the form of a specific course in the Department of 
Elementary Teacher Education. Additionally, 
development efforts can be conducted in the natural 
science course as additional content and topic. 
Environmental education is a field of science across the 
knowledge clusters (Hwang, et al., 2017; Surpless, et al., 
2014). 

The focus, however, is related to the learning 
development efforts that should put the HOTS learning 
steps forward. Different learning models can be 
selected to support the HOTS-based learning 
development. The selected learning model should aim 
to solve problems and provide innovation for the 
problem solutions. The learning model should be 
continuously implemented and modified with learning 
media; hence, the established learning can present 
critical and creative thinking models. The elementary 
teacher candidates need to be more innovative in 
developing various educational innovations that 
encourage the occurrence of innovation every year 
(Lee, 2016; Saleh & Filawati, 2019; Seechaliao, 2017). 

 
Conclusion  

 
Based on the research results, it can be concluded 

that the HOTS score of the elementary teacher 
candidates measured using the HOTSCC-Ichsan was 
still in a very low category, especially in the 6th thinking 
level. The results indicate the need to develop various 
and strategic HOTS-based learning models and media 
to improve the HOTS. The research suggests the 
development of teaching materials and learning media 
for climate change learning for elementary teacher 
candidates in the future due to the importance of 
environmental learning to solve climate change 
problems that need to be implemented at the 
elementary school level. 
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