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Abstract. This study aims to analyze the mathematics learning outcomes of elementary
school students using Higher Order Thinking Skills (HOTS) -based learning. HOTS-based
learning is expected to improve student competence, especially in higher-order thinking
skills, namely the ability to think critically, creatively, and analytically. This research is
preliminary data to determine student learning outcomes. This research was conducted in
5 elementary schools in 5 clusters located in Girimarto District. The study was conducted
with a total of 106 students, with details of 53 male students and 53 female students. The
results of the analysis show that the students' high-order thinking skills are still in the low
category. This is evidenced by 46.86% of students mastering the critical thinking
component, 37.50% of students mastering the creative thinking component, and only
30.82% of students mastering the analytical thinking component. The average of the three
components is 37.61%. This study recommends the application of the Problem Based
Learning (PBL) learning model as an effort to improve mathematics learning outcomes of
elementary school students. It is expected that students' higher-order thinking skills will be
more honed so that they can become provisions in the future. PBL learning model is a
learning model that can improve students' higher-order thinking skills. This learning model
allows students to learn by doing and applying ideas obtained from available data or
information.
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1 Introduction

The Indonesian Ministry of Education and Culture has started implementing national
standards for mathematics, namely the use of high-level reasoning / high-order thinking, or
better known as Higher Order Thinking Skills (HOTS). In this case, the government hopes that
by implementing HOTS-based learning, students can achieve various competencies.
Competencies to be achieved include critical thinking, creative and innovative thinking,
communication skills, collaboration skills, and confidence [1]. Learning thinking skills must be
used as a part of the applied curriculum if students are to be able to solve each problem
individually, cooperatively and creatively. In addition, teachers must also be fluent in mastering
the techniques needed to teach on a high-level thinking basis. A literature review shows that
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teachers are generally faced with the problem of how to prepare and teach higher-order thinking
skills in educational technology and design. Some components of higher-order thinking are the
use of concepts, conclusions, visualization, and schemes [2].

Learning is closely related to three aspects, namely cognitive, affective, and psychomotor.
Within each domain there are several levels of learning that progress from fundamental learning
to more complex and deeper learning [3]. HOTS-based learning is very supportive in improving
these three aspects. HOTS-based learning also requires students to be active in teaching and
learning activities. The phenomenon that is still widely encountered is that the material in
mathematics is only limited to the transfer of knowledge from teachers to students. This is what
often results in students lacking in higher order thinking activities. For example, applying
formulas in solving math problems. Students tend to only know the formula and then apply it in
solving problems, without knowing how the formula can be created. When students do not know
the concept, it will cause them difficulties if they are faced with the same questions but have
been given variations. Therefore, the teacher's role is very important in HOTS-based learning
activities. One learning model that can improve students' high-level thinking skills is a problem-
based learning model or what is commonly called Problem Based Learning (PBL). This learning
model allows students to learn by doing and implementing ideas. If this model is applied in
schools, it will improve students' higher order thinking skills. This results in the achievement of
learning objectives so that the quality of the school increases.

Problem Based Learning (PBL) deserves to be considered as one of the 21st century
learning models that can place HOTS improvements as the goals and needs of students. PBL is
a pedagogical approach that provides opportunities to achieve learning objectives. The main key
of PBL is that learning must be done in a real way [4].

1.1 Learning outcomes

Learning outcomes have an important role for meaningful education. Learning outcomes
are very important because they can serve as a diagnosis and can improve the quality of the
teaching and learning process. Emphasis on student learning outcomes has become more
important in many countries in recent years. There has been increasing interest in developing
comparative measures of learning outcomes aimed at dealing with trends in higher education,
paradigm shifts and challenges [5]. There are five types of learning outcomes that have been
widely accepted. These categories are intellectual skills (procedural knowledge), verbal
information (declarative knowledge), cognitive strategies (executive control processes), motor
skills, and attitudes [6]. Learning outcomes are seen as something students can do now, which
could not be done before.

There are six areas of measurable learning outcomes, namely: critical thinking,
communication, career and teamwork, responsibility, understanding, and development [7].
Student learning outcomes provide a direct measure of a student's academic ability and are
considered a powerful tool for evaluating the impact of learning at school on students.
Satisfactory student learning outcomes also have an impact on schools and institutions engaged
in education. It can also influence policy makers. Even though it has an impact on various areas
of life, students still think that the learning outcomes they get do not have any influence on them.
So that students are less motivated to improve learning outcomes. Satisfactory learning
outcomes are also influenced by several factors, namely student ability, learning motivation, the
role of teachers, facilities and infrastructure and others [8].

Evaluation of individual learning outcomes can help a school or institution improve its
performance, promote learning opportunities, and improve the school's long-term goals.



Comparison of student learning outcomes through learning activities is very important to
understand whether the programs implemented by schools are appropriate and can improve
school quality [9]. Competence and student learning outcomes aim to improve school
performance and students themselves. Learning that is carried out in order to improve student
learning outcomes needs special attention, namely by sorting specific and general lessons as an
integrated approach to knowledge, understanding, skills, abilities and attitudes.

1.2 Higher Order Thinking Skills (HOTS) based learning

It is not enough for students to only master the fields of reading, writing and counting, but
students also need to develop higher-order thinking skills such as critical reading / literacy,
critical computing, and cross-curricular competencies. HOTS is divided into two contexts,
namely the skills used to solve problems and make decisions in everyday life [10].

HOTS is a skill to transfer or apply what students have, then the information is learned into
a new context. HOTS acts as critical thinking and problem solving skills. In the context of
problem solving, HOTS involves analyzing information to determine problems, evaluate
problems and create new workable solutions. HOTS can be taught and can be learned. HOTS
development is not only to develop students' cognitive but also to develop individuals to become
versatile. HOTS is a skill that allows students to find solutions for real life or certain professions.
The problem in question is one that cannot be solved using only memorization solutions but a
combination of different skills, so it is referred to as logical analytical reasoning, reflective
thinking and evaluating creative skills, and developing creative problem solving strategies.
Problem solving is important for developing critical thinking, creative thinking, and effective
communication [4].

Critical thinking skills. Critical thinking skills are a thinking process that aims to make rational
decisions that are directed to decide what to believe or do [11]. Critical thinking is a process of
knowledge and skills deployed to solve problems that arise, make decisions, analyze all
assumptions that arise and carry out investigations based on the data and information obtained
so that they can produce a conclusion. Critical thinking is the term most people associate with
higher order thinking skills (HOTS). Critical thinking is wise thinking. This begins with the
hope that the wisdom received will be one of the valid views. Critical thinking involves an
explicit comparison of possible explanations, theories, and models [12].

It should be noted that all disciplines such as mathematics, physics, chemistry, biology,
geography, sociology, anthropology, history, philosophy, and so on, require critical thinking
skills in their material. For example, in mathematics, it is not enough just to know and memorize
the formulas but to do mathematical thinking. Likewise with science, not only material in books
but also thinking scientifically. This shows the importance of critical thinking skills in various
aspects of life [13].

Critical thinking is now widely seen as a basic competency, such as reading and writing,
that needs to be taught. Studying critical thinking involves trying to change the way we think.
To do this we need extensive practice and feedback. Critical thinking is a way of thinking about
the subject, content or content, or any problem where the thinker improves the quality of his
thinking by skillfully sorting out the ideas they get [14].

Creative thinking skills. The main function of education is to train individuals to have self-
confidence, have curiosity, creative and innovative abilities, and also be able to understand
differences. Learning ways or methods to pay attention to students who have such characteristics



are needed so that all students are brought to a point where they can think about the source of
the problem and the solution. Creative thinking, a thinking skill, includes skills such as
facilitating individual learning with the realization of their imagination, giving them
opportunities to think, expressing ideas easily and getting them to get new information. To
spread creative thinking in the school environment, the teaching and learning environment must
be arranged in such a way that students can increase their creativity in that field. Thus,
appropriate teaching methods, strategies and techniques should be used when achieving this
[15]. It is important to note that the talented individuals who are present in every society in the
number of 2-3% are trained according to their respective fields [16].

The term ‘creativity' or 'creative thinking' is considered to refer to new insights, approaches,
perspectives and ways of understanding and understanding something. The creative output
includes several clear points such as poetry, dance, music, dramatic literature, and technical
inventions and innovations. In addition, creative thinking can also be a way of asking questions
that expand knowledge, find solutions to problems, or how to understand things from a different
point of view [17]. Critical thinking and creative thinking will play an important role in
preparing students to be able to solve a problem well, be able to make appropriate decisions and
conclusions, and be able to take responsibility for them.

Analytical thinking skills. Analytical thinking skills include learning to determine pieces of
information that are relevant or important (differentiating), determining ways to organize these
pieces of information (organizing), and determining the purpose behind that information
(attributing) [18]. Analytical thinking is a thought process that leads us to better decisions. First,
it starts with creative thinking by weighing possible options for the problems we face, and then
using analytical thinking processes to come up with better alternative solutions. Analytical
thinking basics are used to encourage us to have alternative choices, and then gradually focus
more on those choices [19].

Analytical thinking skills are needed when ambiguous situations occur, requiring students
to identify and solve problems. Reasoning is a skill that is an important element for students to
do problem solving and analytical thinking. That is, when the environment requires students to
produce reasoning, then that is where the role of analytical thinking begins to appear [20].
Analytical thinking is the abstract separation of the whole into parts in order to study the parts
and their relationships. Activities in analytical thinking are as follows: analyzing, arranging,
connecting, dividing, separating, classifying, comparing, contrasting, explaining, choosing,
sequence, details, correlation, diagram, discrimination, focus, discrimination, describing,
concluding, outlining, prioritizing, divide and show [21].

1.3 Learning Model Problem Based Learning (PBL)

Problem-based learning (PBL) is an educational approach where a problem becomes the
starting point of the learning process. Problems that arise are adapted to real life, then modified
in such a way as to meet educational goals and criteria. Problems can also lead to hypotheses
that are used as basic principles in the learning process. This is because these problems can
determine the direction of the learning process and emphasize the formulation of questions
rather than answers. This also allows the learning process to increase student motivation and
understanding [22]. PBL is a pedagogical approach that allows students to learn while actively
engaging with meaningful problems. Students are given the opportunity to solve problems in
their environment, creative models in learning, and get used to independent learning through



practical learning and reflection. Hence, the philosophy underlying PBL is that learning can be
considered as "constructive, self directed, collaborative and contextual".

In the principle of constructivism, it positions students as information seekers who organize
new experiences that are relevant to their daily lives or previous knowledge. In addition to
enabling students to understand the subject matter and its concepts, this learning experience also
tends to be able to help students develop an understanding of themselves, as well as the ways or
situations that make them learn effectively. PBL as a pedagogical strategy of interest to many
educators. This is because this method is able to offer an instructional framework that will
support active and group learning processes, based on the belief that effective learning will be
realized when students are able to build and continue to build ideas through social interaction
and directed learning [23].

PBL is a learning approach that focuses on dissecting and discussing problems or cases in
small groups which are usually supervised by one or more expert tutors or instructors [24].
Problem-based learning refers to unstructured problems that are messy and complex in nature,
which in their solution require investigation, information gathering and reflection. Problem-
based learning is focused on hands-on learning that is organized based on investigating and
solving real-world problems. Problem-based learning includes three main characteristics,
namely: 1) making students stakeholders in problem situations / learning processes. 2) regulate
the application of the curriculum around holistic issues, thus enabling the learning process of
students in ways that are relevant and connected to one another; and 3) creating a learning
environment that supports teachers to train students' thinking and guide student questions, and
facilitates deeper levels of understanding [25].

2 Methodology

According to Ryan et al. (1992) in his book entitled Research Methodology in Finance and
Accounting research is a process of intellectual discovery, which has the potential to change our
knowledge and understanding of the world around us [26]. This study aims to analyze the
students' ability in doing HOTS-based questions, especially in mathematics. HOTS-based
learning is expected to improve student competence, especially in higher-order thinking skills,
namely critical, creative, and analytical thinking skills.

2.1 Sampling and Data Collection

This research was conducted in 5 elementary schools in 5 clusters located in Girimarto
District. The study was conducted with a total of 106 students with details of 53 male students
and 53 female students. Data on the number of students in each primary school are as follows:

a. SD Negeri 1 Jatirejo totaling 20 students

b. SD Negeri 4 Girimarto as many as 23 students
c. SD Negeri 2 Bubakan totaling 28 students

d. SD Negeri 3 Gemawang as many as 15 students
e. SD Negeri 1 Waleng as many as 20 students

2.2 Research Instruments



Data collection was carried out through questionnaires, interviews, and tests. The test
questions consisted of 5 questions which contained three components, namely critical, creative,
and analytical. The indicators for each component are presented in Table 1.

Table 1. HOTS Based Learning Indicators

Number  Component Indicators

Able to formulate problem points.

Be able to reveal the facts needed to solve a problem.

1 Critical . - -
Able to prove right or wrong against something that has been
studied and concluded.
Able to provide various interpretations of a picture, story or
. roblem.
2 Creative P

Able to detail an object so that it becomes interesting.

Be able to find other ways of working on existing problems.

Be able to determine the pieces of information that are relevant
and important.

3 Analytical Be able to show the purpose and the relationship between the
pieces of information available.

Able to organize available information elements.

2.3 Data analysis

This research was conducted to analyze the success of students in mathematics using
HOTS-based learning. In this study, researchers conducted interviews, observed, distributed
questionnaires, and provided test questions for students. The test questions were given before
and after the application of HOTS-based learning.

3 Results and Discussion

3.1 Results

This study emphasizes the students' abilities in higher order thinking activities which
consist of 3 components, namely critical, creative, and analytical. Students are said to be able
to master HOTS-based learning if they have critical, creative, analytical thinking about
information and data in solving problems. HOTS-based learning is expected to help teachers
and students achieve learning goals and can improve student learning outcomes in mathematics.

Research conducted by Fanani and Kusmaharti (2018) [27] entitled "Development of
HOTS (Higher Order Thinking Skill) Based Learning in Class V Elementary Schools" shows
that learning development is able to produce total learning outcomes (91%) in learning. This
proves that HOTS-based learning can significantly improve learning outcomes.

Another study also conducted by Chabeli (2006), entitled "Higher Order Thinking Skills
Competencies Required by Outcomes-Based Education from Learners" shows that thinking
skills are needed to improve learning outcomes because the results will later be used while in
the world of work. The competencies and skills that are owned can be a provision for lifelong



learning. Both teachers and students will be faced with challenges in the future so that this
competency will be very useful for life [28].

Hugerat & Kortam (2014) in their research entitled "Improving Higher Order Thinking
Skills among freshmen by Teaching Science through Inquiry" said that the learning method had
a significant influence on HOTS development. There was an increase in the pre-test and post-
test which showed the effect of the application of learning methods [29].

Based on previous research, HOTS-based learning can affect learning outcomes. Based on
the observations that have been made in this study, the use of students' higher thinking skills is
still lacking so that it affects the low learning outcomes. Students still need guidance from the
teacher to improve their thinking skills because this competency will be a provision in the future
to deal with various problems that occur.

Table 2. Student Learning Outcomes Before Implementing HOTS Based Learning
Number Component Yield Percentage (%)

1. Critical 46,86
2. Creative 37,50
3. Analytical 30,82
Rata-rata 37,61

Based on the data from the table above, it can be seen that the average of the three
components in HOTS is still in the low category. As much as 46.86% of students mastered the
critical thinking component (see the blue part), 37.50% of students mastered the creative
thinking component (see the red part), and only 30.82% of students could mastered the
analytical thinking component (see the grey part). The average of these three components is
37.61%. The diagram of the three components can be seen in Figure 1.

Fig. 1. Percentage of Student Learning Outcomes
The low student learning outcomes can be seen in the diagram above. Therefore it is
necessary to modify the learning activities so that student learning outcomes can be maximized
and achieve the best results. Researchers hope that the implementation of HOTS-based learning



in teaching and learning activities can have a good impact on student learning outcomes. HOTS
learning emphasizes critical, creative, and analytical components, which in addition to
improving student learning outcomes can also be used as provisions for students to face the
future.

3.2 Discussion

Based on the results of observations, interviews, and tests conducted, out of 106 male and
female students, 46.86% of students mastered the critical thinking component, 37.50% of the
students mastered the creative thinking component, and only 30.82%. students who can master
analytical thinking. The average of these three components is 37.61%. This shows that students’
high-order thinking skills are still low. Based on the research results, it can be seen that most of
the male students who get low scores on the three HOTS components. Based on research
conducted by Lim and Morris (2009), it shows that age, previous experience, the teacher's
delivery format, and the student's average learning time are some of the factors that differentiate
student learning outcomes [30].

In a study conducted by Stanley, he said that the bloom taxonomy has the highest 3 levels
in learning activities, namely analysis, synthesis, and evaluation, all of which are Higher Order
Thinking Skills. If students want to learn how to think critically and intelligently , then they
must be equipped with proper teaching. Schools still rarely apply HOTS-based learning. Even
though they have started to do so, their implementation is still not effective [31].

This condition is still common in various elementary schools in Girimarto District. The
school still applies ordinary learning that has not implemented HOTS-based learning. Thus,
many students also experience difficulties when faced with questions that require students to
think critically, creatively, and analytically. HOTS learning can not only improve higher order
thinking skills but also can help students to improve learning outcomes. Thus it will help
students at the next level of education. Teachers in Girimarto Subdistrict still do not understand
the HOTS-based learning concept so they have difficulty making learning designs that can
improve students' thinking skills. Some things that can be done are providing trainings for
teachers to design learning that can improve students' thinking skills, besides that learning is fun
so that student interest in learning activities is high. One learning model that can improve
students' HOTS skills is the Problem Based Learning (PBL) learning model.

3 Conclusion and Recommendation

3.1 Conclusion

Student learning outcomes in learning are still in the poor category, therefore the use of
HOTS-based learning. HOTS-based learning provides concrete examples of how teachers
should design lessons that can improve higher-order thinking skills which include critical
thinking, creative thinking, and analytical thinking. This learning can train students' thinking
skills to find various alternative solutions to problem solving, think deeply, and be able to
describe the information obtained. At school, students get a little HOTS-based learning. When
questions or materials concerning HOTS arise, students have difficulty identifying them.
Teachers are still lacking in supporting the line of reasoning to draw conclusions or explain their
judgments. Teachers and students need to work together in carrying out HOTS-based learning



activities to improve student learning outcomes. This can be done by applying the Problem
Based Learning (PBL) model to improve students' higher order thinking skills.

3.1 Recommendation

This study recommends schools in Girimarto District to apply the Problem Based Learning
(PBL) learning model to improve students' higher order thinking skills. Due to the low ability
of students to solve HOTS-based questions, it is necessary to have a learning design that can
train students' thinking skills. In this regard, the Education Office in Central Java also needs to
facilitate training for teachers to apply learning models that can improve student learning
outcomes as well as students' higher order thinking skills. In addition, students need to be given
the understanding that learning outcomes and thinking skills are very important for students
because they will be used by students as provisions for the next level of education and in the
future.
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