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Abstract. This study aims to predict science teachers’ familiarity in high order thinking
skills (HOTS). There were 44 members of the science teacher community who
volunteered to participate in this study. The data were collected using some common
keywords in science learning in the form of multiple-choice tests, questioner, and its
analyzed descriptively using content analysis. Data analysis results showed that: 1) more
than half of the teachers were not familiar with HOTS, although they had often heard the
terms, 2) conceptually, less than 50% of teachers were familiar with the type of HOTS,
but they were quite familiar with its application in learning, and 3) teachers were quite
familiar with terms related HOTS in classroom, but still have difficulty to explain the
learning that stimulates the student. Thinking of HOTS it’s not sufficient to be just
familiar with the term, but it should be applying its sustainably.
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1 Introduction

The term of high order thinking skills has been known in the context of natural science
education. Generally, Indonesian teachers have used Bloom's taxonomy to determine
cognitive levels that are expected to be achieved by students when design learning activities.
However, many students are found experiencing difficulties in learning science in terms of
their cognitive levels [1-4] and lack of HOTS [5]. These learning difficulties indicating
Bloom's taxonomy in science learning is not optimally implemented. The taxonomy
implementation in science classrooms requires further study to stimulate students' thinking
abilities including giving critical questions [4] and learning settings [1].

Bloom's taxonomy contains 6 cognitive levels that are C1 level (knowledge) which is
often referred to as rote knowledge, C2 level (understanding), C3 level (applying), C4 level
(analyzing), C5 level (evaluating), and C6 level (creating). The first three levels are often
categorized as low order thinking skills (LOTS), while the top three levels are called high
order thinking skills (HOTS). In the classroom, LOTS is achieved and operated by students
easier than HOTS. HOTS is complex and is not easy to define in the classroom [6]. Generally,
the educators and the science teachers have hoped their students are able to achieve and
operate HOTS levels during the classroom. HOTS is not only needed to learn in science, but
also in lives [9]. Unfortunately, many students are found to have difficulty to reach and
operate HOTS [4].
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Many studies, such as: [3], [7-13], found that students’ thinking ability, including HOTS,
does not develop naturally, but requires the intensive training. Students were supposed to have
difficulty using HOTS have never been trained to think HOTS due to teacher's inability to
think HOTS [12]. The teacher has an important role in developing students' thinking abilities.
This role will be performed in the classroom if the teacher has the ability to think HOTS and
has adequate knowledge about HOTS.

In the application of a new curriculum (K13) in Indonesia, HOTS fundamentally were
involved in the classroom. In such learning, students will be at least to conduct data analysis
and/or critical thinking. By scientific approach, science learning begins with observing a
phenomenon or object that triggers questions or problems that are needed in conducting an
investigation or experiment. Thus, HOTS is probably most familiar to the science teachers.
However, teachers were found unable to explain HOTS conceptually including its definition
[14]. Science teachers were found mistakes when performing HOTS in their classrooms [12].
Thus, it could be assumed that teachers were unable to apply HOTS in their classroom.
teachers’ familiarity with HOTS in the learning settings is urgently to discover. Teachers’ role
is essential in developing students' higher-order thinking skills [15],[16].

2 Method

This study used a survey research design to predict teachers’ familiarity with HOTS by
using some common keywords that were often involved in the classroom. A total of 44
teachers who are members of the Science Teachers' Consultative Group (MGMP) in a district
in East Java have voluntarily participated in this study.

Data collection was carried out in two stages, namely the giving of a HOTS familiarity
test and the giving of a questionnaire to clarify the results of a familiarity test. The HOTS
familiarity test consists of 10 items in the form of multiple choices to address teachers’
familiarity with HOTS both concept and its application in the classroom. Five keywords
which are high order thinking skills, questions, learning activities, competences to perform
HOTS, and giving examples of HOTS were used to address teachers’familiarity with HOTS
concepts. In its” application, we also used 5 common keywords which are model of learning,
learning initiation, learning activities including science experiments, questioning, and ending a
learning process. We also carried out using a questionnaire consist of 5 questions to clarify the
teacher's answers on the HOTS familiarity test. The questionnaire includes learning models
that are often used by teachers in learning science which are the HOTS in science learning,
training HOTS experiences, HOTS examples of curriculum, and students’assignments to
trigger HOTS among students.

Data were analyzed descriptively using content analysis of each teacher's answers, tests,
and questionnaires. After that, determine the percentage of teachers in each category namely:
very familiar with HOTS— most familiarly, knowing HOTS-good familiarity, quite familiar-
adequate familiarity, not familiar with HOTS—less familiarity, and not familiar based on the
criteria in Table 1.



Table 1. Familiarity categories.

Criteria
Category

Concept Application Total
Most familiar 5 4-5 9-10
Good familiar 4 3-4 7-8
Adequate familiar 3 2-3 5-6
Less familiar 2 1-2 3-4
Not familiar 0-1 0-1 0-2

Questionnaire data were analyzed using content analysis to clarify the familiarity of
science teachers on HOTS. Based on the criteria of Table 1, the percentage of teachers in each
category can be determined.

3 Results and Discussion

3.1 Results

Science teachers’ familiarity with HOTS is shown in Figure 1, Table 2, and Table 3.
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Fig. 1. Levels of HOTS familiarity of science teachers.
Figure 1 shows that more than 50% of science teachers are familiar with HOTS. Even
though, there are still many teachers (50%) who are still less familiar or not familiar enough
with HOTS.

Table 2. Common Keywords to Represent Teachers’ Familiarity on HOTS Concept.

No.  Common keywords in HOTS concept N Percentage (%)
1. Recognizing hots skills 9 20.45
2. Recognizing questions based HOTS 25 56.82
3. Inquiry setting for HOTS 31 70.45
4. Skills demand for HOTS 19 43.18
5. Activities that involving HOTS 28 63.64




Based on Table 2, the science teachers are actually still having difficulty to distinguish the
types of HOTS, such as creative thinking, evaluative thinking, and analytical thinking.
However, more than 50% of teachers are able to recognize inquiry questions and activities that
involve HOTS. In addition, less than 50% of teachers do not yet know the skills needed to
operate HOTS.

Table 3. Common Keywords of HOTS’ Application in Classroom.

No. HOTS Familiarity in the Science Classroom N Percentage (%)
1 Models of learning to train HOTS 30 68.18
2. Starting learning to train HOTS 42 95.45
3. Ending learning to train HOTS 18 40.91
4 Designing experiment for HOTS 32 72.73
5 Differentiating HOTS question 32 72.73

At the application stage, Table 3 shows that teachers are generally familiar with the
activity of starting learning that can trigger HOTS. Even though, they are not familiar enough
with activities that can trigger HOTS at the end of learning.

Table 4 shows that the majority of science teachers have to experience the learning
models, such as PBL and cooperative which are contradicted to the fact that half of the science
teachers have difficulty to explain the role of HOTS in science learning. More than 50% of
teachers have difficulty to explain the methods used, even though they have used the HOTS
model. It is surprising that more than 50% do not show curriculum bills or learning outcomes
that are HOTS. The homework that was frequently given to students were not supported
HOTS, such as: only classifying biotic or abiotic. Data in Table 4 also shows that the new
teachers are limited to understanding HOTS terms and are still difficult to apply.

Table 4. Teachers’ Experience in HOTS Training During Science Classroom.

Questions Focus HOTS Not HOTS  Undefinite
Models of learning that are frequently used in course 72.73 13.64 13.64
Applying HOTS in science classroom 47.73 15.91 36.36
Training Method 36.36 6.82 56.82
Learning outcome 27.27 0 70.45
Students’ homework 9.09 25 68.18

3.2 Discussion

Higher-order thinking skills or HOTS are urgently required to learn science. Students
also need HOTS to live in the 21% century. Unfortunately, students are not able to achieve it
automatically without intensive practices [9], [12]. Therefore, the teacher has a very important
role to facilitate their students to acquire higher-order thinking skills through courses [16].
Students have difficulty operating scientific thinking skills because teachers also are not able



to think scientifically [12]. These findings indicate that teachers must be mastered in HOTS to
facilitate students to acquire HOTS during the classroom.

This study is an early detection of teachers’ familiarity concerning HOTS through a
number of some common keywords or terms that are supposed to be familiar to the science
teachers. They are most frequently encounter in the science classroom when implementing the
2013 curriculum. However, this study found that 45% of the science teachers are sufficiently
familiar with HOTS, 11% are good familiarity, and only 2% of the teachers are most familiar
with HOTS. A total number of 41% of the science teachers are not familiar with HOTS. The
teachers’ familiarity is further clarified to its application. In the context of learning, teachers,
in general, are familiar with HOTS during starting learning in the orientation phase but are not
apparent at the end. Despite 70% of teachers recognize learning models that stimulate HOTS,
more than 50% of the teachers do not experience reflection activities at the final phase of
course. From a training perspective, teachers generally still have difficulties, both in applying,
differentiating learning outcomes, and tasks that stimulate HOTS. These facts are then
confirmed to teachers’ responses for clarification.

All teachers acknowledged attended HOTS training previously. However, it has never
applied to learning. Table 4 shows that more than 50% of teachers are familiar with HOTS as
a term, but have not been able to distinguish questions and learning designs that can stimulate
students' higher-order thinking skills on science learning materials. These facts are supported
by the previous study that most teachers could not explain HOTS apply in their classroom
[14]. It is impossible for students to be trained to operate HOTS in learning. Teachers'
difficulty performing HOTS impacted students in operating HOTS during learning processes
[12]. Judging from Bybee’s classification concerning science literation, the science teachers
have only reached the functional level who only knew terms especially related to inquiry
learning, but did not yet have a conceptual understanding (Table 2). Learning activities,
especially inquiry that stimulates HOTS are well known to teachers, but operationally it is not
well understood. At this level, the teacher might not be able to train students' HOTS thinking
optimally. Therefore, it is important to prepare and train teachers in mastering HOTS both
concepts and their applications in learning are still very much needed [15],[16].

4 Conclusion

Science teachers are generally quite familiar with HOTS terms especially those related
to inquiry learning activities, but conceptually are still less familiar. Teachers’ familiarity with
HOTS is only limited to terms or vocabulary. It is potentially to have a misunderstanding of
HOTS because it has not yet reached the conceptual category and may not be able to apply in
the classroom. Thus, science teachers are not ready to facilitate students acquiring higher-
order thinking skills during learning. Mastering HOTS conceptually and in application among
science teachers are urgently required.
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