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Abstract – HOTS instruction in mathematics is 
rarely explicitly programmed by the schoolteacher. As 
a result, students' HOTS is at the lowest level, 
especially in national or international assessments. The 
purpose of this research is to determine why 
mathematics education in Indonesia does not have a 
significant effect on student HOTS by conducting a 
review of several Indonesian publications on the 
subject. This research is a qualitative method of 
literature review related to the HOTS of Indonesian 
mathematics students, and an organized interview 
triangulated to support the data and information from 
the literature review. The interview consisted of two 
critical questions administered using Google Form: 
implementing active learning and mathematics 
textbooks on mathematics classroom activities. The 
results concluded that there were two primary sources 
of error in mathematics learning to increase HOTS in 
Indonesia: active learning and current mathematics 
textbooks. Besides, in teaching and learning practices, 
the active learning model is rarely used when using 
official texts that do not promote HOTS for 
mathematics students in Indonesia.  
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1. Introduction

The development of students' higher-order thinking 
skills (HOTS) is an international priority for 
education [1], through which students can train 
themselves to face the demands of a modern age, the 
digital revolution 4.0. According to Saavedra and 
Opfer [2], the need for HOTS among the students in 
the 21st century as a necessity for the progress of this 
initiative is an imperative as a result of globalization, 
technical developments, globalization, international 
rivalry, evolving economies, and global challenges in 
the environment and politics. 

All facets of life in the 21st century require highly 
qualified individuals, including mathematical 
education graduates [3]. They should be capable of 
thinking analytically, objectively, and creatively. 
With these capacities, they can handle development 
and changing times. Furthermore, they are expected 
to overview the issues, analyze them, and quickly 
provide solutions. Lastly, they are building hope for 
the future of Indonesian society. Consequently, the 
graduates of mathematics education must possess 
excellent thinking abilities, particularly higher-order 
thinking skills (HOTS).  

As a skill, HOTS of college graduates rely on their 
thinking skills developed during their primary and 
secondary school years. Therefore, the Indonesian 
government continues to strive to develop student's 
HOTS, especially through mathematics instruction in 
primary and secondary school. Some of the 
government's initiatives are to implement HOTS-
based curricula, including the 2006 curriculum 
(KTSP) and the 2013 curriculum, as outlined in the 
'standard content' in mathematics instruction. Both 
curricula state that the purpose of studying 
mathematics in Indonesia is to develop students' 
HOTS, including critique, creativity, communication, 
and collaboration. This means that for 14 years, the 
Indonesian government has sought to develop HOTS 
for students in mathematics learning.  
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Consequently, it is necessary to recognize the 
relationship between the curricular implementation 
and students' HOTS. Several possible questions 
include the following: is there an increase in student 
HOTS as a result of the two curricula' 
implementation in Indonesia? Does the application of 
the HOTS-based curriculum have a positive effect on 
the HOTS of mathematics students? If the 
implementation has little effect on students' HOTS, 
what are the variables that contribute to this? 

Specifically, there has been no systematic study of 
the relationship between the application of 
Indonesia's national curriculum and the HOTS of 
mathematics students. Research on HOTS of 
mathematics students in Indonesia has not been 
conducted nationally. The research was only 
conducted at certain schools with a limited number of 
samples. However, HOTS for mathematics students 
in Indonesia can be learned from survey reports by 
several international institutions such as PISA and 
TIMMS [4]. Although the fact that HOTS and 
thinking skills assessed by PISA are slightly 
different. 

PISA is the OECD's Programme for International 
Student Assessment. PISA measures 15-year-olds’ 
ability to use their reading, mathematics and science 
knowledge and skills to meet real-life challenges. 
Therefore, this test is not intended to assess student 
mastery of curriculum content, but rather to learn 
whether students can apply the knowledge they have 
learned in situations encountered in daily life. PISA 
scores used to measure student thinking skills in 
solving mathematics problems. Problem-solving, on 
the other hand, is one of the four components of 
HOTS. As a result, the PISA findings can be utilized 
to provide information on the accomplishments of 
Indonesian mathematics students as a result of the 
implementation of the KTSP curriculum and K-13 
curricula. The data shown in Table 1. indicate the 
results of PISA in recent years. 

 
Table 1. PISA Results about mathematics performance in 
Indonesia 
 

 No Year 
Mean 
Score 

Rank 
Partici-

pant 

Student 
achievement (%) 
Level 
5 or 6 

Below 
level 2 

1 2003 362.2 38 40   
2 2006 399.0 48 56   
3 2009 371.0 61 65   
4 2012 375.0 64 65 0.30 75.70 
5 2015 386.0 65 72 0.90 42.30 
6 2018 379.0 74 79 0.60 51.70 

 

Sources: PISA Reports: 2003 – 2018. 
 
Table 1. shows that from 2003 to 2018, the average 

increase in scores of 2 was non-significant. If the 

analysis started in 2006, when the KTSP curriculum 
is implemented, the average student score seemed to 
have decreased. The information shown on the scores 
indicates that there is something wrong with the 
implementation of mathematics instruction in 
Indonesia. This information indicates that the 
government of Indonesia still needs to work towards 
achieving the global objectives of quality education, 
as set out in the UN Sustainable Development Goals 
for Education for 2030.  

The low level of mathematics education in 
Indonesia can also be noted in relation to PISA 
student scores in other countries. Indonesian students 
have always been at the bottom of the PISA list (see 
Table 1.). Over the years, Indonesia's position has not 
changed to the middle class, let alone increase to the 
top level, as in other Asian countries such as 
Singapore, Taiwan, and China (Shanghai). 

Table 1. also presents that only a small group of 
mathematics students are at the highest level of PISA. 
The proportion of students who are at level 5 or 6 is less 
than 1%. Level 5 of PISA according to OEDC is that 
students can develop and work with models for 
complex situations, identifying constraints and 
specifying assumptions. They can select, compare, and 
evaluate appropriate problem-solving strategies for 
dealing with complex problems related to these models. 
Students at this level can work strategically using 
broad, well-developed thinking and reasoning skills, 
appropriately linked representations, symbolic and 
formal characterizations, and insight pertaining to these 
situations. Therefore, they can reflect on their actions 
and formulate and communicate their interpretations 
and reasoning.  

Furthermore, Table 1. offers information that most 
Indonesian students are less skilled in mathematical 
thought. Students are only able to answer questions at 
level 2, involving familiar situations in which all 
relevant information is provided, and the questions are 
clearly defined. They can only recognize details and 
obvious problems, execute repetitive procedures 
according to direct instructions. Lastly, level 2 is 
regarded as a fundamental level of mathematical 
proficiency at which students begin to show the types 
of skills required to engage in active mathematics use.  

The weakness of Indonesian students results in the 
PISA 2015 mathematics survey and the previous year 
led the decision by the Ministry of Education of 
Indonesia to put more emphasis on HOTS inclusion of 
curricula beginning in 2018. This latest rule highlights 
the importance of developing a shared knowledge of 
HOTS in mathematics across several levels, including 
curriculum, pedagogy, and assessment, as well as 
among students, teachers, and policymakers [4]. As a 
result of this policy, the government through the 
ministry of education and culture held a HOTS-based 
Mathematics National Examination [5]. The results of 
the National Examination 2018, as published by the 
Centre of Education Assessment, are presented in 
Figure 1. 
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Figure 1. The percentage of students answered correctly 
based on the content in Mathematics 

 
Based on Figure 1., the percentage of high school 

students who correctly answered mathematics problems 
on the National Exam was less than 50%. Most students 
who took the 2018 national exam were unable to 
correctly answer mathematics problems. The statistics 
raise alarms about the condition of mathematics 
education in Indonesia. To increase the quality of 
mathematics education in Indonesia, a concerted effort, 
not simply rhetoric, is required.  

To address the issue of low-quality mathematics 
education in Indonesia, it is necessary to understand 
what has been accomplished in the subject of 
mathematical education in Indonesia. Based on this 
knowledge, any necessary steps, as well as what should 
not be done and what should be improved, can be 
taken. Is it true that the objectives of mathematics 
education in the curriculum are generating the expected 
results? Are there any sources of error in the 
curriculum's implementation? What procedures should 
be done to ensure the curriculum's implementation 
produces the anticipated results?  

However, before deliberating on the HOTS of 
mathematics students in Indonesia, because of the 
implementation of the national curriculum, we provide 
information about the HOTS and its relation to 
taxonomy of Bloom and other thinking skills. What 
exactly is HOTS?  How do we measure it? What 
function does it play in students' performance with 
mathematics? And anything else relevant to HOTS.  
 
2. Taxonomy Bloom, HOTS, and other thinking 

skills 
 
The taxonomy of Bloom is a classification system 

used to identify and distinguish various phases of 
human cognition. The hierarchical ordering of 
cognitive skills consists of remembering, 
understanding, applying, analyzing, evaluating, and 
creating, which is divided into two groups of 
thinking skills. The top of the scale is frequently 
known as LOTS – lower-order thinking skills, 
whereas the ones at the end are regarded as higher-
order thought skills (HOTS). Regarding Bloom 
taxonomy, HOTS includes the cognitive dimension 

of analyzing, evaluating, and creating.  Both thinking 
skills can be recognized when each occur [6]. 

On the other hand, HOTS is comprised of several 
thinking skills. HOTS consists of critical, creative, 
and systematics thinking skills [7]. In this regard, 
critical and creative thinking skills are two principal 
dimensions of HOTS [8]. Critical thinking skills are 
the cognitive ability to analyze and evaluate, while 
creative thinking is related to creating in the 
taxonomy of Bloom.  

Creative thinking is trying to construct something 
new, while critical thinking is trying to evaluate 
value or validity in something that exists. Creative 
thinking is done by infringing accepted principles, 
while critical thinking is done through the application 
of accepted principles. Although they are not the 
same thing, creative and critical thinking is different 
sides of the same coin [9]. This indicates that critical 
thinking skills and creative thinking skills need to be 
studied in a balanced learning environment. 

HOTS is also known as a cognitive skill consisting 
of four components of thinking skills: reasoning 
skills, argumentation skills, problem-solving & 
critical thinking, and metacognition. The abilities are 
regarded as a fundamental cognitive tool that 
facilitates in adaptability and the achievement of 
good intellectual and behavioral outcomes [9]. 
Reasoning skills involve both deductive and 
inductive reasoning processes. Deductive reasoning 
involves using facts, arguments, or evidence to 
establish a conclusion, while inductive reasoning is a 
method through which a verifiable conclusion is 
adapted to a new circumstance [10]. 

Argumentations are a critical component of 
thinking skills because they enable individuals to 
make assertions, collect and analyze evidence, and 
integrate numerous sources of information to support 
a claim [11]. The arguments can range from simple 
to exceedingly complicated, at least four distinct 
categories exist. A straightforward argument is 
composed of a single premise and a single claim. A 
complicated argument is composed of several 
premises and a single claim. A chain argument 
begins with one premise and progresses to a second 
premise and finally to a claim. These arguments 
make use of a causal chain in their reasoning [5]. 

Metacognition is most succinctly stated as 
"thinking about thinking." Metacognition is divided 
into two parts: knowledge and regulation. 
Metacognitive knowledge includes understanding 
oneself as a learner and the circumstances that may 
affect performance, as well as knowledge of methods 
and when and why to utilize them. Metacognitive 
regulation is the process of monitoring one's 
cognition. It encompasses activity planning, 
awareness of comprehension and task performance, 
and assessment of the efficacy of monitoring 
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processes and techniques. Metacognition is a term 
that refers to HOTS that entail intentional regulation 
of the cognitive processes that occur during learning. 
Therefore, metacognition is crucial for effective 
learning [12]. 

Moreover, HOTS can be conceived as a complex, 
non-algorithmic way of thinking that often generates 
multiple solutions. In fact, HOTS is one of the key 
aspects of education. As the highest level in the 
cognitive process hierarchy, students' HOTS will 
perform when they encounter unfamiliar problems, 
uncertainties, dilemmas, or new information. When 
faced with the situation, students keep it in mind, 
compile facts, link it to previous knowledge, and 
generate this information to achieve a goal or solve 
the complicated situation [13]. Consequently, many 
researchers and educators concluded that higher-
order thinking skills were the same as the difficulty 
of the issues. Complexity can be one aspect of 
HOTS, but it is not the only aspect of HOTS [14]. 

HOTS encourage students to interpret, analyze, or 
manipulate information. Using these thinking skills, 
students are allowed to excel and attain intellectual 
freedom. HOTS, therefore, enables students to 
overcome the challenges of too much information in 
this information age, but there is limited processing 
time [12]. HOTS is a thought-provoking skill that 
mathematics students need after graduation to face 
the real world. Without HOTS, mathematics students 
will no longer be able to compete with other students 
[4]. 

There are several research questions regarding 
students' HOTS in Indonesia, such as how the 
students HOTS who studied mathematics in 
Indonesia. Furthermore, is there a significant 
development of students' HOTS in Indonesia due to 
the implementation of the curriculum KTSP, which 
was then "improved" through the performance of the 
curriculum 2013? What are the factors supporting the 
development of students thinking skills? If it does not 
work, then what factors cause it? Therefore, research 
into mathematics instruction in Indonesia needs to be 
carried out to answer these questions, particularly 
enhancing students' HOTS. 

 
3. Methodology 

 
The research was carried using the qualitative 

research method through literature review and 
interview approaches. The two approaches are 
known as triangulation by method or multimethod 
triangulation for increasing internal validity in the 
qualitative method [15]. A literature review was 
performed on papers published in scientific journals, 
which concerns efforts to develop HOTS for 
mathematics student in Indonesia. Meanwhile, the 

interview was conducted to validate the findings of 
the literature review. 

The review of the literature was conducted to 
analyze articles that investigated HOTS in 
Indonesian mathematics instruction. The articles 
were gathered purposefully in several steps. The first 
step is to identify trustworthy mathematics education 
journals published in Indonesia, particularly those 
that are indexed by Sinta. Sinta – Science and 
technology index – is the official portal of the 
Indonesian that measures the performance of science 
and technology, including the performance of 
researchers, authors, and journals. These journals 
were chosen because of two criteria. First, the scope 
of their publications encompasses a wide spectrum of 
research in mathematics education, and second, they 
are all open journals so that they are accessible to 
researchers. As a result, the Sinta 1 and Sinta 2 
indexed journals were chosen. There is one 
mathematics education journal indexed in Sinta 1 and 
nine Sinta 2 indexed mathematics education journals 
that have been listed.  

The next step was to collect articles about 
Indonesian students' mathematics HOTS in the 
identified journals. Keywords that are used to 
identify HOTS documents include HOTS, high-order 
thinking skills, creative thinking, and critical 
thinking. In addition, relevant HOTS documents that 
have been published in other journals have also 
received attention, but the identification and thus 
inclusion of these papers has been primarily through 
Google Scholar search engine, not directly from the 
journals. Based on these criteria, several articles were 
discovered in national and international journals 
discussing HOTS in Indonesian mathematics 
education. Table 2. shows the sources of literature 
reviewed in this study, which clearly demonstrates 
the rapid growth of research interest and findings in 
this field over the last three years. 

 
Table 2. Sources of literature review for this research 
 

Publication
Publication Year 

Total
< 2016 2016 2017 2018 2019 2020

Accredited 
Indone-sia 
Journal 

5 4 1 1 10 5 26 

Another 
Indone-sia 
Journal 

- 1 2 9 3 - 15 

Interna-
tional 
Journal 

1 1 3 9 - - 14 

Total 5 6 6 19 13 5 55 
 

Moreover, the researcher interviewed by using 
Google Form. The interview is a technique for 
increasing the internal validity of the findings of the 
literature review. The interview questions were 
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therefore developed after a study of the literature. 
The questions raised concern the active learning 
approach and the textbooks on mathematics for 
school instruction. Some of them are questions with 
multiple choices, and the others are open-ended 
questions. 

The respondents who participated in the study 
amounted to 385 individuals. The average is 11.32 
respondents for each province, and the standard 
deviation is 10.22, while the minimum is 1 and the 
maximum is 40. They are mathematics teachers from 
elementary, junior high, senior high, and vocational 
school. They consist of mathematics teachers with 
275 Bachelor's degrees, 98 Master's degrees, and 12 
doctoral backgrounds. They are public and private 
employees, with the lowest to highest ranks from the 
entire territory of Indonesia.  

The distribution of the number of mathematics 
teachers as respondents in the Indonesian archipelago 
is presented in Figure 2. 

 

 
 

Figure 2. Distribution of respondents by provinces in 
Indonesia 

 
Figure 2. indicates that respondents are scattered 

across 34 provinces of Indonesia archipelago 
country. The largest number of respondents were 
concentrated in three provinces, namely Papua, West 
Papua, East Java, and West Java.  
 
4. Results and Discussion 
 

This research is divided into two stages: the 
analysis of scientific articles and the interviewing of 
mathematics teachers. The findings of the literature 
review will be confirmed through interviews with a 
representative sample of mathematics teachers across 
Indonesia. 

 
4.1. HOTS research on Mathematics students in 

Indonesia  
 
Based on the research, the scientific articles on 

mathematics students' HOTS capabilities in 
Indonesia can be classified into three categories: (1) 
assessing students’ HOTS competence, (2) the 

availability of HOTS-supporting tools, and (3) 
developing students’ HOTS in mathematics 
instruction. The following section discusses the three 
research categories in detail. 

 
4.1.1. Assessing students' HOTS competence 

 
These studies were conducted in the first category 

to ascertain students' HOTS competence with regards 
to mathematics instruction. Three domains of 
students' HOTS competencies are examined: 
cognitive, affective, and psychomotor. The research 
focuses on students' HOTS cognitive abilities, which 
include ability [4], readiness [5], knowledge [16], 
and capabilities [17]. The research examines 
students' HOTS affective abilities, such as 
perception, as well as their HOTS psychomotor 
abilities, which includes several studies on HOTS 
error detection and thinking skills, such as the 
symbolic representation error [18] and the algebraic 
thinking process [19]. Another area of research 
involving HOTS competencies is the relationship 
between HOTS and other variables such as academic 
success and gender [20]. 

This research is preliminary studies on students' 
HOTS competencies. The research aims to elicit data 
on the HOTS competence of Indonesian mathematics 
students. The findings from research on 
competencies, specifically students' attitudes, 
knowledge, and abilities regarding HOTS, are used 
to conduct future research and to design mathematics 
instruction. 

 
4.1.2. The availability of HOTS-supporting tools 

 
In the second classification, researchers analyzed 

the availability of various test instruments and 
learning resources as the main component to develop 
the HOTS of mathematics students. The researchers 
learnt about the availability of learning resources that 
support students HOTS. For example, the 
development of instruments and assessing of students 
HOTS [21]. Another study related to this category is 
about HOTS problems in mathematics textbooks 
[22]. 

The purpose of these studies is to examine the 
availability of HOTS-based learning resources, as 
well as efforts to develop learning resources tailored 
to the characteristics of Indonesian mathematics 
students. The findings indicated that there were 
limited HOTS-based learning resources available for 
teachers and students to use in order to help students 
develop their HOTS.  

Is mathematics taught using a limited HOTS-based 
learning resource? Are mathematics textbooks and 
student activity sheets not HOTS-based? The 
information gleaned from the analysis of scientific 
articles will be corroborated through interviews with 
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mathematics teachers from across Indonesia. In other 
words, triangulation will be used to ensure the 
research findings' validity. 

 
4.1.3. Developing students' HOTS in Mathematics 

instruction 
 

In the third category, the researchers used several 
efforts, including the implementation of different 
learning models, learning media, and learning tools, 
to increase the students’ HOTS in mathematics 
classroom. These categories studied about learning 
models and instruments were designed for the 
improvement of HOTS mathematics students. 
Learning models are classified as active learning, 
including cooperative learning, discovery learning 
[23], problem-based learning [24], problem-solving 
[25], and other constructivism-based learning – 
realistic mathematics education, contextual teaching 
learning, and open-ended approaches [26]. The 
research also includes the implementation of learning 
tools [27], open problem assessment [28], and 
student activity sheets [29].  

The reason for this category of research is that 
conventional mathematics instruction has failed to 
develop students' HOTS. On the other hand, various 
instructional models can be used to help students 
improve their HOTS. As a result, various 
instructional models are used to help students 
improve their HOTS. The findings indicated that 
these various instructional models contributed 
positively to students' HOTS improvement. 

Is it true that the learning models used in these 
various studies are rarely used in mathematics 
teaching and learning? Why aren't these models 
implemented in mathematics classes? These two 
questions, as well as several others, will be addressed 
through interviews with several Indonesian 
mathematics teachers.  

 
4.2.  HOTS and Active Learning in Mathematics 

instruction of Indonesia 
 
Student success in mathematics education depends 

on several factors, one of which is the use of an 
effective learning model in the classroom. Pursuing 
educational excellence through classroom instruction 
is not a new idea in school mathematics. According 
to Chen and Li [30], the quality of classroom 
instruction matters the most for improving students’ 
performance.  

Instruction based on active learning plays a 
significant role in fostering students’ HOTS [31]. 
Several studies report that these learning models play 
an important role in developing HOTS mathematics 
students. The learning model includes project-based 
learning, problem-based learning, inquiry learning, 

and discovery learning. Active learning, which is part 
of constructivism, is a learning model that is 
commonly used to improve HOTS students in 
Indonesia. The survey indicated that most Indonesian 
mathematics teachers implemented an active learning 
model, as shown in Table 3. 

 
Table 3. Frequency of implementation of the active 
learning model in Mathematics instruction 
 

Learning 
Model 

Frequency of Implementation (%) 
AlwaysFrequently Occasionally Seldom Never

Problem-
based 
Learning 

4.16 38.18 21.82 33.25 2.60 

Project-base
Learning 

2.34 13.25 34.55 34.55 15.32 

Inquiry 
Learning 

4.68 30.65 26.23 26.23 12.21 

Discovery 
Learning 

6.75 37.14 22.34 26.23 7.53 

Average 4.48 29.81 26.23 30.07 9.41 
 
Table 3. provides information that only a small 

proportion of mathematics teachers have never used 
an active learning model. This indicates that active 
learning is a common learning model for Indonesian 
mathematics teachers. However, only a small 
proportion of mathematics teachers use it in their 
learning activities when it is based on the frequency 
of implementation. There are less than 5% of 
mathematics teachers who always apply an active 
learning model in their classrooms.  

The findings of this survey are consistent with the 
analysis of the literature analysis. Active learning is a 
learning paradigm that is implemented as an 
alternative to the conventional learning model. These 
learning models are used in research to improve the 
learning outcomes of mathematics students, such as: 
Problems Based learning [32], Project-based 
Learning [33], Inquiry Learning [34], and Discovery 
Learning [35]. In other words, Indonesia's 
mathematics teachers seldom use active learning in 
regular teaching activities.  

Teaching and learning mathematics in Indonesia 
are still traditional and appears to be mechanistic 
[36]. The teaching of mathematics did not emphasize 
the development of reasoning, logic and thought 
processes for students. Mathematics teaching is 
dominated by the implementation of verbal formulas 
and definitions, without paying adequate attention to 
student understanding. Students just listen, then 
imitate, or copy what the teacher does without 
initiative. Students are not expected to develop their 
own thinking skills. Students are not allowed or 
encouraged to maximize their ability to improve their 
reasoning. Mathematics learning in Indonesia should 
be based on active learning.  
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Therefore, the application of the K-13 curriculum 
must be immediately adjusted based on the purposes 
of studying Indonesian mathematics. Why are 
Indonesian mathematics teachers seldom engaged in 
active mathematics instruction? 

 
4.3.  HOTS of Mathematics Students and 

Mathematics Textbook  
 
Textbooks are equally valuable tools for all classes 

– for students to study mathematics and for teachers 
to prepare and teach mathematics lessons [37]. The 
textbooks are the core aspects of teaching and 
learning in the classroom. The textbooks are a 
representation of the curriculum of teachers and 
students, as a major conveyor of the curriculum [38]. 
Mathematics textbooks have a profound effect on the 
curriculum implemented [39]. Therefore, curriculum 
transformation was always performed in the textbook 
[40]. 

Textbooks, due to their significance as guidelines 
for teaching and learning in classroom activities, 
have a long history as topics of research [41]. The 
textbooks, as primary written teaching materials, are 
essential tools for the understanding of education 
policy [42], to understand past and present 
mathematics education [43]. Therefore, the analysis 
of the mathematics textbook to determine the 
implementation of the mathematics curriculum in 
Indonesia is one aspect that needs to be assessed. The 
results of the survey indicate that in their classroom 
activities, most mathematics teachers in Indonesia 
depend on official textbooks, as provided in Figure 3. 

Figure 3. presented information that the official 
textbook is a critical resource for studying 
mathematics in Indonesia. Most of the participants 
(89.1 %) indicated that they used official textbooks 
as their learning resource. As the primary learning 
resource, official textbooks are used in several 
teaching and learning activities, as seen in the data 
presented in Table 4. 

 

 
 

Figure 3. The proportion of Mathematics teachers using 
official textbooks for lessons 

Table 4. indicates that the problems in the official 
textbook are the key guides for Indonesian 
mathematics teachers in the implementation of 
classroom activities. These problems are used as 
questions to provide examples, exercises, and 
homework. As a result, the questions in the official 
textbook have a significant role to play in 
determining the progress of students in resolving 
HOTS issues in Indonesia. 

 
Table 4. Frequency of using official textbook in 
mathematics instruction 
 

Learning 
Activity 

Frequency of Implementation (%) 
AlwaysFrequently Occasionally Seldom Never 

Teaching 
procedures 

239 41.8 15.7 17.3 1.1 

Question as 
example 

20.5 55.1 11.4 12.0 2.0 

Question as 
exercise 

20.7 56.6 10.9 10.4 1.3 

Question as 
home work 

17.6 46.3 16.8 17.8 1.6 

Average 20.6     49.9      13.7 14.3   1.5 
 
Unfortunately, some studies on mathematics 

textbooks have concluded that mathematics learning 
resources based on HOTS are not available in 
Indonesia. The textbooks and student activity sheets 
used in classrooms tends to emphasize the 
memorization of concepts. Students are not 
encouraged to think independently and creatively. 
Current textbooks on mathematics do not include 
problem-solving issues that are integrated with real 
life [44]. 

Most mathematics problems are related to the 
ability to apply mathematical formulas, procedures, 
or algorithms. There were not enough mathematical 
problems to inspire students to improve their 
analytical, evaluative, and creative skills [5]. In other 
words, when learning to use memorization exercises, 
students are not engaged in the study of mathematics 
but are subject to teacher orthodoxy. As a result, 
students are at risk of learning stagnation [45]. This 
is in line with the statement of Rezat [46], which 
notes that the textbook on mathematics is an 
instrument that has a significant effect on the 
learning practices of mathematics. 

The lack of familiarity with the HOTS problem 
makes it difficult for students to solve the HOTS type 
of mathematics questions. The students were not 
used to solving context-based problems such as PISA 
problems in learning process and evaluation, 
especially for the high-level problems [47]. This 
circumstance has two potential implications. First, 
students with a high degree of interest would find the 
HOTS form mathematics test a challenge. If they can 
answer the problem of HOTS mathematics, they will 
be enthused and inspired to complete other HOTS 
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questions. In contrast, students with low interest in 
mathematics may feel desperate to complete HOTS 
mathematics questions. They prefer to select the 
mathematics questions they usually face. Thus, they 
are not used to answer HOTS mathematics questions 
[5]. This is in line with Collins [48], who stated that 
students are more motivated when they are 
accountable for their learning and are involved in 
learning activities that require HOTS. 

Another study showed that very few of the 
questions in mathematics textbooks can be classified 
as HOTS issues. Based on Bloom's taxonomy, less 
than 10% of problems, both examples, and exercises 
in the mathematics textbook can be classified as 
HOTS issues. Such problems are known as HOTS 
problems, as they include C4, C5, and C6 cognitive 
verbs based on Bloom's taxonomy. On the other 
hand, despite having the corresponding verb, the 
questions for some students are not HOTS questions. 
For students who are used to solve these issues, 
questions on cognitive level C4-C6 can no longer be 
categorized as HOTS. The students did not solve the 
problems using HOTS, but they used algorithm-
thinking skills. 

Moreover, the reliance of mathematics teachers on 
the task of textbooks is also common in several other 
countries. Several studies have shown that teachers 
appear to rely primarily on textbooks in their 
classrooms. Teachers must also change the tasks of 
textbooks to plan for innovative education in 
mathematics classrooms [43]. Mathematics teachers 
in Indonesia must also improve the standard of 
mathematics questions, for example, PISA questions. 
This question focusses on questions based on 
problem-solving, which is a form of integration in 
real-life. These problems that help students build 
their HOTS are not limited to algorithmic reasoning 
and memory. 

The survey indicates that some mathematics 
teachers have sought to improve the standard of the 
questions in the textbook. Some of the attempts that 
teachers have made to this end involve, but are not 
limited to, changing questions, and searching from 
other outlets, such as the Internet. Unfortunately, this 
kind of issue only applies to students who have high 
performance. This is consistent with the statements 
by Zohar and Dori [49], which notes that teachers 
frequently assume that stimulating HOTS is only 

 
 
 
 
 
 
 
 

suitable for high-performing students. According to 
this view, low-level students are generally unable to 
cope with tasks that need HOTS and should therefore 
be spared for irritation induced by such tasks. This 
view can lead teachers to treat students in a non-
egalitarian way. 

Finally, there is a general agreement that LOTS 
and HOTS can be differentiated. However, 
disparities in the background of a student can mean 
that a situation requiring HOTS by one person can 
only involve LOTS by another person. Whether or 
not a task involves HOTS would rely on the student's 
academic experience. If it is possible for a student to 
accomplish its aim by extracting information and 
without the need to interrelate or rearrange this 
information, then the students’ HOTS do not arise 
[50].  

Improving students’ HOTS is a collective 
experience. One teacher of a specific subject cannot 
alone improve the higher-order thinking skills, and it 
is a collaborative process between all subjects’ 
teachers and can be taught for all levels of studying 
[51]. HOTS can be developed in a cumulative 
fashion as students’ progress through their courses, 
subjects, and other experiences they get from their 
institutions. In addition, by including their subjects 
by problem solving, critical thinking and decision-
making activities will help students enhance their 
HOTS [14]. 

 
5. Conclusion 

 
     In an effort to increase student HOTS in Indonesia, 
the use of active learning models and mathematics 
textbooks are two problems mentioned as the source 
of the issue. The active learning model is rarely used 
in mathematics teaching-learning while the use of 
official textbooks in Indonesian students does not 
promote the development of students’ HOTS. Active 
learning methods are mostly used for research 
activities and not for instructional activities. On the 
other hand, official textbooks do not make rising 
HOTS easier for students. In the official textbook, the 
learning processes and questions are not based on 
HOTS. Nevertheless, an integrated and systemic 
effort is required for every subject, from basic to 
tertiary level, to increase student HOTS. 
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