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Abstract. The process of learning mathematics requires Higher Order Thinking Skills (HOTS) to solve various
mathematical problems. The HOTS of each student is different, one of which is influenced by students' understanding of
mathematical concepts. This study aims to determine the students' HOTS in solving mathematical problems on the flat
shape material based on the ability to understand students' mathematical concepts. This type of research is qualitative
research. Data collection techniques were carried out by test and interview methods. The subjects in this study were three
fourth grade students at SD Islam Terpadu Adzkia Indonesia consisting of one student with high concept understanding
ability, one student with moderate concept understanding ability, and one student with low concept understanding ability.
The data validity technique uses a time triangulation technique. Technical data analysis uses data reduction, data
presentation, and conclusions. The results of this study indicate that the HOTS of students with high conceptual
understanding abilities have the ability of HOTS indicators in the aspects of (a) analyzing, (b) evaluating, (c) and creating.
Students with moderate concept understanding ability have the ability of HOTS indicator in the aspects of (a) analyzing,
and (b) evaluating. Students with low concept understanding ability do not have the ability of HOTS indicator.

INTRODUCTION

The rapid development of science and technology encourages humans to have the ability to think logically, critically,
systematically, creatively, and reason well. One of the subjects that can equip students in developing these abilities is
mathematics. The 2013 curriculum system in mathematics subjects is expected to not only equip students with the
ability to use calculations or algorithms in working on problems or tests only, but also able to involve the ability to
reason, think critically and logically in solving contextual problems it aims to improve students' math learning
achievement [1][2]. Considering the importance of achievement in learning mathematics, but according to Ramlah et
al., that at this time there are still many achievements in learning mathematics in schools ranging from elementary,
high school and vocational school levels that are still low [3]. One of the contributing factors to students' low math
learning achievement is due to high-level thinking skills or Higher Order Thinking Skill (HOTS) [4][5].

One indication of the success of human resources is in the field of education, where students have skills in thinking
at a high level, because the main focus in learning in the 21st century is aimed at developing and improving higher-
order thinking skills or HOTS students [6][7]. The development of HOTS in learning is one form of implementing the
2013 curriculum, so that learning activities and evaluations carried out are expected to be oriented to HOTS [8]. HOTS
involves a variety of thinking activities consisting of analyzing, evaluating, and creating conditions or situations in
the process of solving mathematical problems [9][10].

Kurniati et al., based on the results of the PISA survey in 2012 showed that Indonesia is slightly different from
Peru which is located at the bottom ranking, so this shows the skills of students in analyzing, evaluating, creating, and
logic and reasoning are very lacking or HOTS Indonesian students belong to the low category [11]. Usmaedi [12] also
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said that the current state of students' thinking skills, it was found that learning at the elementary school level showed
a lack of students' thinking skills or was in the Lower Order Thinking Skill (LOTS) area [13]. The low HOTS skills
of students of course also affect the low learning achievement of mathematics.

Facts related to the low HOTS of students are also experienced by students in Adzkia Integrated Islamic
Elementary School. Students are still less able to solve complex problems that require critical, creative, and logical
thinking skills. Based on the results of observations with class IV math teachers, information was obtained that each
student's HOTS in solving a problem has different abilities. The results of interviews conducted on some students also
showed that students' HOTS were influenced by an understanding of concepts. Understanding concepts in the scope
of mathematics is a process of observation of cognition in absorbing an understanding theory that will be understood,
then show the ability in dealing with other situations [14]. Understanding a concept is an essential part of the teaching
and learning process, and solving problems, both in the learning stage itself and in contextual problems or related to
real activities, so that the skill of understanding a concept becomes the foundation for thinking in solving a problem
[15][16].

To overcome the problems that occur, in this article the researcher intends to conduct an assessment related to the
HOTS of students at the elementary school level in solving mathematical problems in terms of high, medium, and low
concept understanding abilities. The HOTS indicator used refers to Anderson & Krathwohl [17][1]. It includes skills
in analyzing, evaluating, and creating. This research is expected to be an insight or reference for teachers and educators
to know the importance of HOTS students in solving mathematical problems, so that teachers can apply learning
models and strategies that support HOTS students in learning mathematics.

METHOD

Research Type and Subject

This research includes a type of qualitative research with a descriptive approach. The subjects of this study were three
students of grade IV of Adzkia Integrated Islamic Elementary School located in Slaji Hamlet, RT.27 RW. 09
Karangagung, Randualas, Kare, Madiun Regency, East Java, Indonesia. The research subjects consist of one student
capable of high concept understanding, one student capable of medium concept understanding, and one student
capable of low concept understanding.

Data Collection and Analysis
The research subjects consist of students with high, medium, and low concept understanding skills based on the results
of the concept understanding ability test, and strengthened by the consideration of the math teacher who teaches the
class. As for the category of achievement of the ability to understand concepts according to Arikunto [18], presented

in Table 1 as follows.

Table 1 Category of Ability to Understand Mathematical Concepts

Grouping Criteria Category
80 < Scores < 100 Hight
60 < Scores < 80 Medium
0 < Scores <60 Low

Study subjects were asked to complete a problem-solving test aimed at measuring students' HOTS on flat wake
material. The following error-solving test instruments at one of the test stages given to students, are presented as
follows:

A village called Suka Makmur has 3 rectangular mango orchards that are each managed by Mr. Andi, Mr. Budli,
and Mr. Doni. Mr Andi has a mango garden with a length of 26 meters and the circumference is 88 meters. Mr. Budi
has a mango garden with a length of 27 meters and a width of 17 meters. While Mr. Doni has a mango garden with
an area of 20 m2. Based on this information, answer the following questions:

a. What is the width of Mr. Andi's mango garden?
b.  Between Mr. Andi's garden and Mr. Budi's garden, whose garden is the largest??
c. Determine the possibility of going around Doni's mango garden!
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Students who have completed the problem-solving test, then proceed with the interview. This problem-solving test
is in the form of 2 description questions given to students to measure the extent to which the HOTS level is possessed
in solving a problem in terms of the ability to understand mathematical concepts. The following are the HOTS
indicators used by researchers, in line with Krathwohl's opinion [19] [20], in Table 2 as follows.

Table 2. Indicators HOTS
No. Aspect Descriptors Indicators
1.  Analyzing / C4 Breaking material into parts Students are able to
and determining how the parts diagnose a problem.
are connected between the Students are able to analyze
parts. the information in the
problem so that it can show
the relationship between

existing patterns or
relationships.
2. Evaluating | C5 Making considerations based Students are able to
on criteria or standards. consider a decision based
on suitable criteria or clear
standards.
3. Creating | C6 Putting elements together to Students are able to

form a coherent or functional combine elements or parts
whole. Or rearrange elements into new structures.
into new patterns or structures.

Interviews in this study used this type of semi-structured interview. The interview guidelines are compiled by the
researchers themselves, with reference to the HOTS indicator. Interviews are needed to dig up more in-depth
information about students' HOTS that can be known through the results of problem-solving tests. The existence of
these data can help to obtain complete information to analyse the results.

RESULT AND DISCUSSION

STUDENTS WITH HIGH CONCEPT UNDERSTANDING ABILITY

1. Analyzing (C4)

nasg e ymetera | Translation:

8) dikerahoi = Is known: garden length Mr. Andi = 26
Bt tin, fok endat g around the garden Mr. Andi = 88
Kelling gebun pok end: = 4é : k= 2x(p + 1)
E=2%(P+1) 88 = 2x(26 + 1)
c"f*—l;ﬁ(zni) l=(§)—26

- '=(3) 'J'NZ,L. :Kj‘i-;;:é_P;:ﬂ?‘nJ.‘ 1ém = 424 o

[=18m

so the width of the garden is 18m

FIGURE 1 Students with High Concept Understanding Ability Analyzing (C4)

The results of problem solving tests and interviews show the first step that students take is to understand the
problems presented by reading and understanding the problem first. Then students write and reveal by mentioning
various information on the problem that is what is known, but students do not write what is asked, but students are
able to explain exactly when interviewing each question precisely and use their own sentences to make it easier to
understand. Students are able to understand and identify problems well. This shows that students have the ability
to analyze the HOTS indicator aspect (C4) that is able to diagnose a problem.
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The next stage of work, students try to connect any information that has been previously obtained. Students
are able to write and explain the steps in analyzing the relationship between concepts in solving flat shapes
correctly. In the aspect of analyzing (C4) students can break down the material into its parts and determine which
parts are connected into an overall goal. In line with Trianggono [21] that students with good concept
understanding skills will make it easier for someone to relate the concept to other concepts and everyday events.
Students have the ability to analyze HOTS indicators (C4), which are able to analyze information in questions, so
they can show the relationship between existing patterns or relationships.

2. Evaluate (C5)

(b} Ponjeng ¥ehun pek endi - 18 Translation: )
Ponjony Kebon fok badi= 2} In known: Garden length Mr. Andi = 18 m
lebor Kebon far budi =1} Garden length Mr. Budi =6 m
dizenge = kebun Pak ondi den Dok budi Yorg poiing lues Garden width Mr. Budi =17 m
P““f"‘*'x' Lﬁ"“‘; Xb‘"’“ whose garden is the largest ?
t;g_gylg =468 L=2¥xIk=459 Mr. Andi
jodi Kebn Poling (as milk Pk and L =pxl
: L =26x18
L =468
Mr. Budi
L = pxl
L =27x17
L =459
so the most extensive garden owned by Mr. Andi

FIGURE 2 High Concept Understanding Ability Students Evaluate (C5)

The results of problem-solving tests and interviews show that students do planning or consideration in
advance. Students can perform calculations according to formulas or strategies that have been prepared before and
obtain the final results correctly. Students are able to make decisions based on clear criteria or standards. This
indicates that students have the ability to evaluate the HOTS indicator (C5) aspect of being able to consider a
decision based on suitable criteria or clear standards. In line with O'Connell's view in [22] that with the ability to
understand concepts, students will find it easier to solve a problem, because students will be able to relate and
solve these problems armed with concepts that they already understand.

3. Creative (C6)

_ Translation:
C(“l itﬂkq hui = Known: Garden area Mr. Doni = 20m?
d,;c_“j,:;b““ pclong =iand Asked: around the garden
kel g Solution:
L=pxi L = pXl
1oz p %1
Fo¥ tor lan le(12, 4,5, 10,20) 20=le
k=1%0 4l factor of 20 (1,2,4,5,10,20)
k= 21Y(2041)=t2 k—2Xp+l
-1 {o +1) =14 -
TR T k=2 x(20+1) =42
k=2x(10+2) =24
k =2x(15+4) = 38

FIGURE 3. Students with High Concept Understanding Ability to be Creative (C6)

The results of problem solving tests and interviews showed that students were able to write and explain
problem solving by developing and describing ideas or ideas in detail, so that the right answers were obtained.
Students are able to create solutions by arranging elements together to form a new structure well. This shows that
students have the ability of the HOTS indicator of the creative aspect (C6) which is able to combine elements or
parts into new structures. According to Trianggono [21] shows that someone who has a good understanding of
concepts, is able to generate varied ideas. Widyastuti & Pujiastuti [23] means that students who have a good level
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1.

of conceptual understanding will be trained and able to develop and improve logical thinking skills to be able to
solve contextual problems.

STUDENTS WITH MEDIUM CONCEPT UNDERSTANDING ABILITY

Analyze (C4)

Translation:
In Known Garden length Mr. Andi =26 m

haw  nailturrey non

L@ PInidpg wstvn Bl ON4 = 26 M .
@ i . around the garden Mr. Andi = 88
[ asked width?
i k=2x(p+1D

W= X%+ 1)

=

(=44 —16=1F
124y 198Ar w3V

88 = 2x(26 + 1)

= (88) 26
\2
l=44-26=18
So, the width of the garden Mr. Andi=18 ¢cm
FIGURE 4. Students with Medium Concept Understanding Ability Analyzing (C4)

n PIw and = \EM

The results of the problem-solving tests and interviews showed that the first step taken by students was to
understand the problems presented by reading the questions first. Then students write and express by mentioning
various information on the questions, namely what is known and asked about each question correctly. Students are
able to understand and identify problems well. This shows that students have the ability to analyze the HOTS
indicator (C4), which is able to diagnose a problem.

The next stage of workmanship, students strive to connect any information that has been obtained before.
Students are able to write down and explain the steps in analyzing the relationships between concepts in the
completion of flat wakes appropriately. In the aspect of analyzing (C4) students can break down the material into
its parts and determine which parts are connected into an overall goal. Students have the ability to analyze the
HOTS indicator aspect (C4) which is able to analyze information in the problem so that it can show the
interrelationships between existing patterns or relationships. Strong concept knowledge will provide ease in
improving students' mathematical procedural knowledge [24].

2. Evaluate (C5)

D Pandane wrwon POL AN = 26N Translation:
poriang  PRLE udi=27M In known: Garden length Mr. Andi = 18 m
Garden length Mr. Budi = 6 m

e w<iup PO Luy = |7N ' .
Garden width Mr. Budi = 17 m

Kebun pating Wag 7

" ' ax ol
Ve AP rae e Whose garden is the largest?
L= Px1 Lsbd Mr. Andi
L= aer € L= agn V7 L = pxl
YA X =453" L =26x18
J28i: wRbun 9an3 PALing (a5 i andi L =468
' Mr. Budi
L = pxl
L =27x17
L =459

So the most extensive garden owned by Mr. Andi
FIGURE 5. Students with Medium Concept Understanding Ability Evaluate (C5)

The results of the problem-solving tests and interviews showed that the students did some planning or
consideration beforehand. Students can perform calculations according to formulas or strategies that have been
prepared previously and obtain the final results correctly. Students are able to make judgments based on criteria.
This shows that students have the HOTS indicator ability in evaluating aspects (C5), namely being able to consider
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a decision based on suitable criteria or clear standards [25]. The high ability of students to understand mathematical
concepts is related to the high ability of students to solve mathematical problems [26][5].

3. Creative (C6)

K=o

’ : Translation:
. P Johl = 20M*
© twas :; ‘lt ¢ In Known Garden area Mr. Doni = 20m?
= . L = l
20= P X\ 20 —p "
g =pxl

k=

FIGURE 6. Students with Medium Concept Understanding Ability Creative (C6)

The results of problem solving tests and interviews showed that students were not able to write and explain
problem solving by developing and describing ideas or ideas in detail, so that incorrect answers were obtained.
Students are not able to create solutions by arranging elements together to form a new structure properly. This
shows that students do not have the ability of the HOTS indicator in the creative aspect (C6).

STUDENTS WITH LOW CONCEPT UNDERSTANDING ABILITY

1. Analyze (C4)

Withwisam vk Sty o Translation:
In known: Garden length Mr. Andi = 18 m
@ Parprey Yebun Pole Andic 26 M around the garden Mr. Andi = 88
e lingy ebun 6. Andi - 88 me¥er k=2x(p+1)
88 =2x(26+ 1)
k=2rd 9 +1) 88 = 52
88=12402% *D) =36
88 - 59
L= %6

FIGURE 7. Students with Low Concept Understanding Ability Analyze (C4)

The results of problem solving tests and interviews show that the first step that students take is to understand
the problems presented by reading and understanding the problem first. Then students write and express by
mentioning various information on the problem, namely what is known and asked from each question. Students
are able to understand and identify problems well. This shows that students have the ability to analyze the HOTS
indicator aspect (C4) that is able to diagnose a problem. According to Novitasari [27] The existence of a concept
can diagnose the presence of objects around, namely by understanding the characteristics of each object.

The next stage of work, students do not connect any information that has been obtained previously. Students
are not able to write and explain the steps in analyzing the relationship between concepts in the completion of flat
shapes correctly, so that in the aspect of analyzing (C4) students cannot break down the material into its parts and
determine which parts are connected into an overall goal. Students do not have the ability to analyze aspects of
HOTS indicators (C4). In line with Wahyuni & Prihatiningtyas [28] that if students do not have the ability to
understand concepts well then they will find it difficult to connect between mathematical topics.

2. Evaluate (C5)

@ P?V‘]U\r‘tb oun [ Andi 226 M
Parjorey Yeoun P oo > LT W
ebar ¥eoun P Voudi - M
P Budi
L=pal

L-n*2
= bDO

Translation:

In known: Garden length Mr. Andi = 18 m
Garden length Mr. Budi =27 m
Garden width Mr. Budi= 17 m

Mr. Budi
L = pxl
L =27x17
L =600

FIGURE 8. Students with Low Concept Understanding Ability Evaluate (C5)

030004-6



The results of problem-solving tests and interviews show that students do not do planning or consideration
in advance. Students cannot perform calculations according to formulas or strategies that have been prepared
before to obtain the final result appropriately. Students are unable to make considerations based on criteria. This
indicates that students do not have the ability of the HOTS indicator to evaluate (C5). Hutagalung research who
found that there was a causality relationship between the low understanding of students' mathematical concepts
and the low student achievement [29].

3. Creative (C6)

| - i . Translation:

. w- Dtg\ P len Garden area Mr. Doni =
e L=pxl
R EYE NN k=2x@p+10)

FIGURE 9. Students with Low Concept Understanding Ability Creative (C6)

Problem-solving test results and interviews show that students are unable to write down and explain problem-
solving steps by developing and outlining ideas or ideas in detail. Students are unable to create solutions by
arranging elements simultaneously to form new structures properly. This indicates that students do not have the
ability to indicator the creative aspect (C6). Understanding the concept of students in solving a problem has
different abilities. Herawati et al., also said that there were differences in the ability to understand mathematical
concepts between students in the high and medium and high and low groups [30].

CONCLUSION

Students with high concept understanding skills have the ability in the aspect of analyzing (C4) which includes the
ability to diagnose a problem and the ability to analyze information in the problem so as to show the relationship
between existing patterns or relationships, aspects of evaluating (C5) which includes the ability to consider a decision
based on suitable criteria or clear standards, and aspects of creating (C6) which includes the ability to combine
elements or parts into a new structure.

Students with medium conceptual understanding skills have abilities in analyzing aspects (C4) which include the
ability to diagnose a problem and the ability to analyze information in questions so that they can show the relationship
between existing patterns or relationships and evaluating aspects (C5) which include the ability to consider a problem.
Decisions based on suitable criteria or clear standards, and creative aspects.

Students with low concept understanding ability do not have the ability to analyze (C4), evaluate (C5), and create
(C6). This research is expected to be a reference and further study to describe the Higher Order Thinking Skill (HOTS)
of students in solving mathematical problems in terms of the ability to understand mathematical concepts and be able
to contribute in the form of insight into students' HOTS, especially in solving problems on the subject of flat shapes.
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