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Abstract— This study aims to describe the ability of junior
high school math teachers to develop higher-order thinking tasks
in Kutai Timur district. The kind of research was a survey with
documentation method. A number of respondents were 34 math
teachers of junior high school which certified in Kutai Timur dis-
trict. This research used a document check list as an instrument
to collect data. The analyzed data were C1 (remember), C2 (un-
derstand), C3 (apply) which classified to lower-order thinking
(LOT); and C4 (analyze), Cs (evaluate), and Cg (create) which
classified to higher-order thinking (HOT). Based on this re-
search, the ability of junior high school math teachers in Kutai
Timur district to develop HOT tasks based on Bloom’s revised
taxonomy is very poor (20.10 %) which consists of C4 17.65 %;
Cs 2.45 % and Cg 0.00%.
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. INTRODUCTION

Nowadays many studies have reported that to face the
challenges and developments of the modern age, it requires
not only conceptual knowledge but also the skills of apply-
ing knowledge and thinking skills. In addition, partnership
for 21% century skills formulates some skills as 21% century
skills. Some of the skills contained in the 21%-century skills
include creativity, critical thinking skills and problem-
solving. These skills are often known as the scope of higher-
order thinking skills. The demand for the need for these
skills has implications for the need to improve the quality of
education [16]. Nowadays, the development of science and
technology is advancing. This has an impact on life, includ-
ing on education [9].

Teachers are part of improving the quality of learning.
Teacher quality is a very important part of the progress of a
country. Finland is a country that switches from a traditional
agrarian industrial country to a developed country whose
economy is supported by science-based technological inno-
vation. The progress is due to teachers' quality factors that
have been prepared as well as possible before they teach
[11].

Teachers as professionals indeed have function, role, and
position that are very important in achieving the vision of
education 2025 which is to create a smart and competitive
Indonesian people. In Permendiknas Number 16 Year
2007, teacher competences include pedagogic, personality,
social, and professional competences [5]. One of the compe-

tencies of teachers in pedagogic aspect is to organize
assessment, process evaluation, and learning outcomes.
With this competence, among others, can determine the as-
pects of process and learning outcomes that are important to
be assessed and evaluated according to the characteristics
of junior high school subjects.

In the implementation of education, assessment is a
very important aspect (Retnawati, Hadi, and Nugraha,
2016). The assessment instruments used by teachers to
examine the learners’ learning outcomes in cognitive as-
pects are usually taken from  various  books  or
collections of exam questions. Facts in the field indicate
that the tasks tend to test more the memory aspect. Many
books present materials by inviting learners to learn actively,
the presentation of a systematic concept, however, are
sometimes ended with some questions which lack of experi-
encing higher thinking skills.

There are several factors that cause teachers rarely
trained high-level issues, especially those that require rea-
soning. Among these are teachers have not been able to
make their own questions that match the reasoning indica-
tor. In addition, there are few references of reasoning prob-
lems developed that can be used directly in the learning
process. Another factor is that there are still teach-
ers who are reluctant to provide tasks that require a more
equally difficult process of thinking because they will spend
more time on the learning process [10]. Training learners to
be skillful in higher-order thinking can be done by providing
teachers with tasks that characterize higher-order thinking
skills. To support that, teacher is unlikely to move material
in the textbook but must look for more weighty referrals [4].

Higher order thinking (HOT) has been defined by many
researchers. Thomas & Thorne (2009) define higher level
thinking as a complex thinking process more than just
memorizing facts or retelling past events similarly to the in-
formation when people get it in the first time. Furthermore,
Thomas & Thorne (2009) states that higher level thinking
takes thinking to higher level than restating the facts [12].
Higher level thinking requires something with the facts.
We must understand the facts, infer from them, connect
them to other facts and concepts, categorize them, manipu-
late them, put them together in new ways, and apply them as
we seek new solutions to new problems.
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Meanwhile, Lewis and Smith (1993) argue that
higher-order thinking occurs when a person takes new
information and information stored in memory and interre-
lates and/or rearranges and extends this information to
achieve a purpose or find possible answers in perplexing
situations [16]. From their opinions of experts it can be
concluded that higher order thinking (HOT) requires a more
complex thinking process in dealing with the new situation
or solve a problem.

Resnick (in Apino and Retnawati, 2017) revealed
some of the characteristics of HOTS as follows: (1) non-
algorithmic, meaning that the action steps cannot be fully
determined at the beginning; (2) tends to be complex, mean-
ing that steps cannot be seen or predictable directly from a
certain perspective; (3) often yields multiple solutions; (4)
involves nuanced judgement and interpretations; (5) in-
volves the application of multiple criteria, which are some-
times mutually contradictory; (6) often involves uncertainty;
(7) involving self-regulation of the thinking process; (8) in-
volves imposing meaning, such as discovered the structure
of the irregularity; and (9) requires effortful. If examined
closely, the general characteristics of HOTS above
demonstrates the need for unusual thought processes or
thinking that is more complex and requires an usual
effort anyway [2].

Bloom's taxonomy is the basic for higher-order thinking
[17]. Bloom's taxonomy used in this study is Bloom's revised
taxonomy. This is because the levels found in higher-order
thinking skills include part of Bloom's revised taxonomy.
The cognitive processes contained in Bloom's revised taxon-
omy are remembering, understanding, applying, analyzing,
evaluating, and creating [13]. Three cognitive processes that
are considered as higher order or HOT are analyzing, evaluat-
ing, and creating [6].

Analyze involves breaking material into its constituent
parts and determining how the parts are related to one another
and to an overall structure. Objectives classified as analyze in-
clude learning to determine the relevant or important pieces of
a message (differentiating), the ways in which the pieces of a
message are organized (organizing), and the underlying pur-
pose of the message (attributing).

Evaluate is defined as making judgements based on criteria
and standards. The criteria most often used are quality, effec-
tiveness, efficiency, and consistency. The category evaluate
includes the cognitive processes of checking (judgements
about the internal consistency) and critiquing (judgements
based on external criteria). Create involves putting elements
together to form a coherent or functional whole. The processes
involves in create are geerally coordinated with the student’s
previous learning experiences. Create is associated with
three cognitive processes: generating, planning, and producing

[1].
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Il. METHOD

In accordance with the stated objectives, this study was
included in the survey. This research focuses on efforts to
reveal the ability of junior high school teachers in developing
the HOT tasks. This study does not provide treatment to the
subject.

The participants of this research is math teachers of junior
high school in Kutai Timur district, which are 34 math teach-
ers which certified. The method used is documentation.

Data of research result obtained from result of analysis
to developed tasks by math teachers. The instrument of data
collection used is check list. The HOT contents in tasks de-
veloped by teacher obtained through documentation method
by analyzing each item based on HOT category on Bloom's
revised taxonomy. After that calculated the percentage and
then determine the criteria interpretation score  of
teacher's ability in developing HOT task as in Table I.

TABLE I. INTERPRETATION CRITERIA OF TEACHERS' ABILITY SCORES
No Percentage Interpretation Criteria
1 X = 85% Very good
2 70% <= X = 85% Good
3 50 = X = 70% Moderate
4 2504 = X = 50% Poor
5 X = 25% Very poor

Ill.  RESULTS AND DISCUSSION

The percentage trend of Bloom's revised taxonomy cog-
nitive dimension of 204 tasks the teacher-made can be seen in
Fig 1.
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Fig 1. Trend percentage teacher-made of tasks
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The tasks developed by junior high school math teachers
in Kutai Timur regency are still very poor at 20.10%. This
shows that the ability of math teachers in developing the
tasks of HOT was still dominated by the element of lower or-
der thinking. The following an example of HOT tasks that
teachers can be develop.The HOT tasks at the level of analysis
ability (C4) developed by the math teacher can be seen in Fig
2.The task on Fig 2 seems easy to solve it, but if students
careless most likely students will answer wrongly. Students
will assume that the matter is a simple comparative form of
value, whereas the ratio of the value is stratified. Therefore it
is necessary to have the ability to analyze the task as the an-
swer in Fig 2. Thus at cognitive level C4, generally the infor-
mation contained in the problem is not enough to solve
the problem. So it takes different information to help
solve the problem. The HOT task on the level of evaluation
ability (Cs) developed by the teacher can be seen in Fig 2.
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Fig 2. HOT task type C4 made by teacher
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Fig 3. HOT task type Cs made by teacher

3.The task in Fig 3. demands a decision on the matter and de-
cisions are taken as a whole that involves properties, examples
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of support or deniers, definitions and theorems on which the
decisions are to be taken. In that case, students cannot only
analyze from the nature and definition of congruence but also
can provide examples that can support the answer so that the
decision given is very reasonable.

Finally, the cognitive level Cg (creating) is the highest
cognitive level of the HOT tasks that is rarely used by
most teachers in making the tasks. The cognitive level of
Ce is higher in degree of difficulty than other cognitive
levels. On the cognitive level of Cg, the brain is required to
think of new something that can be used to solve the prob-
lem. But in this study there was none (0.0%) math teachers
who made the tasks with cognitive level of Cg. This is sup-
ported by Iskandar (2015), the result of researched shown
that the ability of chemistry teachers graduated from
UNY in developing the tasks of final exam based on
HOTS of 13.9% with C4 of 13.2%; Cs of 0.7%; and
Ce 0f 0.0%.

Not only the lower and higher order thinking tasks, in
this study there are some tasks developed by math teachers
who can not be categorized as LOT or HOT. The point is that
the tasks created and developed by the teacher include content
or context outside of junior math materials in curriculum.

The following of a task outside the content of junior math ma-
terials in general curriculum developed by math teachers.
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Fig 4. Task by teacher-made outside the junior content

From the task in Figure 4, the researcher does not enter in-
to the high-level thinking categories. This is because the kind
of task made by teacher is so high in rank from junior high
school math in general. Although the junior high school cur-
riculum contains root and rational number material, but the
problem involving verification has not been so justified for
junior high school students, let alone the material included in
high class such as high school materials or lecture materials,
except as a form of enrichment or for students who partici-
pate in a competition such as math olympics.

This indicates that some teachers understand that HOT is
referred to as a difficult problem, a matter that has not been
previously taught or a common problem given to children with
higher abilities. Teachers can also be influenced by the higher
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order thinking that can be interpreted literally as a skill
that is more than a student's ability in general. And this result-
ed in the teacher mistakenly making the HOT tasks.

It is not easy to create the tasks that require higher-order
thinking skills. In shaping the quality of better students, these
kinds of tasks must be developed by the teacher well and ap-
plied in the class. Teachers need to understand students’ po-
tential, problems and learning difficulties in order to imple-
ment effective teaching strategies and to produce meaningful
learning among students. After the teachers find the difficult
indicators, they might create new learning strategies that will
be meaningful for providing the students’ conceptual under-
standing towards the students regarding the difficult indica-
tors. Multiple learning strategies might be applied in the learn-
ing process by adjusting the students’ conditions, the materials
or the indicators that will be studied and the drawbacks of
each student (Retnawati et al., 2017).

The presentation of HOT tasks should be done first
when students practice the questions or are combined in the
Student Worksheet (LKS) for discovery and discussion activi-
ties, so that students are accustomed to working on HOT
tasks. Teachers should try to develop their own HOT tasks or
with their fellow teachers in deliberation of math teachers
(MGMP) or teachers working group (KKG) at both sub-
district and district so that the quality of the tasks is included
in the HOT category for mathematics learning of junior high
school.

IV. CONCLUSION

The ability of certified junior math teachers in de-
veloping HOT tasks in Kutai Timur district was very
poor with the percentage gain of 20.10% with details of the
problem that contains the ability to analyze (C,;) of 17.65%,
evaluate (Cs) of 2.45%, and create (Cg) of 0.00%.

The results of interviews from several math teachers found
the factors that caused the low ability of math teachers to
develop the HOT tasks are: (1) the HOT term is new some-
thing and even unknown by the teacher; (2) math teachers has
difficulty to identified HOT tasks; (3) math teachers are not
accustomed to giving the tasks based on higher order thinking
in math learning in the classroom; and (4) at least or none
references as well as examples of HOT tasks contained in
textbooks.

Therefore, training is needed in developing HOTS
characteristic problems for math teachers, so that the future
is expected to have the ability and competence of teachers
in developing learning tools based on higher order thinking
skills.
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