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Abstract

This study aimed to implement a didactic situation design to overcome learning obstacles
in the circumference and area of the circle. The method used is qualitative research with
Didactical Design Research which goes through the last two stages, namely metape-
dadidactic analysis and retrospective analysis. The instrument used is a didactic situation
design prepared by Rosita, Maharani, Tonah & Munfi (2020) and interview guidelines.
Based on the implementation results, the didactic situation that has been designed has not
been able to overcome students' learning obstacles fully. In addition, a new learning obsta-
cle appears in the concept of the circumference of a circle. Not all students can measure
the length of the curvature of a circle because there are inaccurate measurement results.
In this study, the didactic design was revised regarding the circumference and area of a
circle based on metapedadidactic and retrospective analysis.

Abstrak

Penelitian ini bertujuan untuk mengimplementasikan rancangan situasi didaktis sebagai
upaya mengatasi learning obstacle pada materi keliling dan luas lingkaran. Metode yang
digunakan adalah penelitian kualitatif dengan Didactical Design Research yang melalui dua
tahap terakhir yaitu analisis metapedadidaktik dan analisis retrospektif. Instrumen yang
digunakan berupa rancangan situasi didaktis yang telah disusun oleh Rosita, Maharani, To-
nah & Munfi (2020) serta pedoman wawancara. Berdasarkan hasil implementasi, situasi did-
aktis yang telah dirancang belum sepenuhnya dapat mengatasi learning obstacle siswa.
Selain itu, terdapat learning obstacle baru yang muncul pada konsep keliling lingkaran yaitu
tidak semua siswa mampu mengukur panjang lengkungan lingkaran karena terdapat hasil
pengukuran yang kurang akurat. Pada penelitian ini, dilakukan perbaikan kembali desain did-
aktis mengenai konsep keliling dan luas lingkaran yang disusun berdasarkan analisis metape-
dadidaktik dan retrospektif.
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INTRODUCTION

Understanding concepts is fundamental
in the learning process and is the basis for
solving mathematical problems. Under-
standing mathematical concepts are es-
sential for students to solve mathematical
problems and everyday problems and
help students compile their knowledge
(Richland et al., 2012; Kholidah & Sujadi,
2018; Agustina, 2016; Laswadi et al,
2016). Andamon & Tan (2018) state that
conceptual  understanding is  the
knowledge that involves a thorough un-
derstanding of the underlying concepts
behind mathematical algorithms. Thus,
understanding the concept allows stu-
dents to be involved in making choices
and applying to understand actively. If
students have understood mathematical
concepts, it will be easier to learn the fol-
lowing more complex concepts (Fitria et
al., 2019).

One of the mathematical materials
that have many conceptsis geometry. Ge-
ometry occupies a particular position in
the mathematics curriculum because ge-
ometry plays a vital role in learning math-
ematics and is used daily by many people
(Nopriana, 2017). Through geometry, al-
most every everyday problem can be
solved (Ulfa & Jupri, 2020). Geometry can
be found in objects in balls, tubes,
squares, lines, circles and so on (Rosita et
al., 2019). Ozerem (2012) states that by
studying geometry, students are trained
to analyze and interpret their environ-
ment and equip them with tools that they
can apply in other areas of mathematics.
Abstractions developed to explain geo-
metric patterns and relationships make
geometry an important subject and can
be used in various situations (Noto, 2015).
Understanding geometry is essential for
understanding other areas of mathemat-
ics (Jelatu et al., 2018). Understanding ge-
ometry contributes to logical reasoning
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and spatial relationships (Algahtani &
Powell, 2016). Therefore, understanding
the concept of geometry needs to be de-
veloped.

But in fact, students' understanding
of concepts in geometry has not achieved
the expected learning objectives. Most of
the geometry learning process in the
classroom only emphasizes understand-
ing concepts using teachers transferring
knowledge to students without building
concepts (Sanwidi & Swastika, 2019).
Sholihah & Afriansyah (2017) state that
the learning outcomes of geometry are
still low. In fact, in studying mathematics,
especially those related to geometry, it
turns out that many students still find it
difficult. Difficulties in learning geometry
are possible because students only learn
to solve the given geometry problems
(Nopriana, 2017). One of the problems in
studying geometry is student learning ac-
tivities. Students only learn to calculate
mathematics results but do not learn
about the mathematical process (Setiadi,
Suryadi & Mulyana, 2017). Various
branches of geometry material, one of
which is the circle given in class VIII with
the circumference and area of a circle
which is part of the circle material, is still
considered difficult by students. One of
the difficulties experienced by students is
in solving problems related to the circum-
ference and area of a circle (Budiman,
2014; Supriyanto, 2014). The difficulties
experienced by students in the concept of
circumference and area of a circle are
caused by several factors: lack of use of
learning media, application of inappropri-
ate methods, lack of fulfilment of learning
needs, low level of student intelligence,
and teaching materials and learning de-
signs used by teachers. (Paskoni et.al,
2019; Jayanti & Hidayat, 2020).

A preliminary study conducted on a
mathematics teacher at one of the junior
high schools in Cirebon showed that the
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circle material was also considered com-
plex material, especially regarding the
tangent to a circle. Students' answers
about tangents are closely related to stu-
dents' understanding of the concepts of
circumference and the area of a circle.
They were learning obstacles in studying
the material tangent to a circle, namely
the lack of understanding of student's
concepts of circumference, area of a cir-
cle, and tangent to a circle (Rosita et al.,
2020). The learning barriers are caused
because students do not understand the
concept of the material and only rely on
formulas to be able to solve a problem.
There are several types of learning obsta-
cles in studying circles caused by episte-
mological obstacles, including (1) learning
obstacles related to field concepts caused
by errors from the student's point of view,
(2) learning obstacles related to geomet-
ric representations about the centre angle
of the circle. It is caused by the limited
knowledge of students about the central
angle and the circling rope (Ulfa & Jupri,
2020)

These learning barriers are com-
monly called learning obstacles. Brous-
seau (2010) suggests that there are three
types of learning obstacles experienced
by students, namely: ontogenic obstacles
are learning difficulties based on psychol-
ogy, where students experience learning
difficulties due to mental readiness fac-
tors and, in this case, the student's way of
thinking that has not been entered due to
factors age, the didactical obstacle is stu-
dent learning difficulties that occur due to
misrepresentation, and epistemological
obstacle is student learning difficulties be-
cause students' understanding of a con-
cept is incomplete, only seen from its
origin. To overcome this learning obsta-
cle, Suryadi (2013) recommends a re-
search method called Didactical Design
Research (DDR) which consists of three
stages of research, namely: (1) analysis of

the didactical situation before learning.
The didactic situation analysis was carried
out before learning in a Hypothetical Di-
dactic Design, including ADP. (2) metape-
dadidactic analysis and (3) retrospective
analysis. The stage of analyzing the di-
dactic situation before learning was car-
ried out by Munfi (2019) and resulted in a
didactic situation in the form of ADP.
Gravemeijer & Cobb (2006) stated that
the DDR framework relies on the interre-
lationships of designing learning and
learning settings, conducting design tri-
als, and conducting an empirical analysis
of the learning process. In addition, Predi-
ger & Zwetzschler (2013) stated that in
doing DDR, there are five cycles involving
four areas: determining and compiling
learning objectives and content, develop-
ing designs, analyzing and testing designs
in the classroom and developing theories
about the teaching and learning process.
Several studies in didactic designs have
been carried out to improve geometric
thinking through ethnomathematics and
didactic designs on triangles and quadri-
laterals (Alawiyah & Prasetyo, 2018; Ro-
haeti et al., 2019; Supriadi, 2019).

Based on the learning obstacles ex-
perienced by students, especially in un-
derstanding the concept of the circumfer-
ence of a circle, students need learning
that can understand the concepts of circle
material well and can reduce and antici-
pate the emergence of learning obstacles.
Prediger & Zwetzschler (2013) recom-
mend the need to implement a learning
design that has been prepared.

Therefore, in this study, the re-
searcher implemented the didactic situa-
tion Munfi (2019) prepared related to the
circumference and area of the circle. Also,
the researcher carried out activities to
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1. We have provided several circular plane frames on cardboard with

diameters of 7 cm, 14 cm and 21 cm.

Keranghka 1

Measure the length of the curve on the circle and record the result!

2. Based on your activities, what did you measure?

3. What relationship do you get from the activity of measuring the length of

the curved lines of these circles?

Figure 1. Didactic Situation 1

compare the design of the didactic situa-
tion with the results of the metape-
dadidactic analysis known as the retro-
spective analysis stage.

METHOD

The method used is didactic design re-
search (Didactical Design Research).
There are three stages in didactic design
research, according to Suryadi (2013),
namely: (1) analysis of the didactic situa-
tion before learning in the form of a Hypo-
thetical Didactic Design including ADP,
(2) metapedadidactic analysis, and (3) ret-
rospective analysis. A didactic situation
analysis has been carried out by Munfi
(2019). Therefore, the researchers carried
out metapedadidactic analysis and retro-
spective analysis stages in this study. The
subjects in this study were 28 students of
class VIl in one of the junior high schools
in Cirebon City.

The instruments used in this re-
search are didactic situations designed by
Munfi (2019) and interview guidelines.
The first stage in this research is to imple-
ment a didactic situation for students to
confirm what was previously predicted
(hypothetical didactical design) with the
actual reality. This implementation hopes
that it can overcome the learning barriers

experienced by students. After imple-
mentation, it can be analyzed by compar-
ing the hypothetical didactic design with
the results of the implementation analysis
so that it can make design revisions.

RESULT AND DICUSSION
Result
Metapedadidactic Profile

The study results were obtained by the
implementation of the didactic situations
that had been prepared. The implementa-
tion of the didactic situation is only re-
lated to the concept of circumference and
area of a circle. The didactic situation was
implemented for 28 students formed into
seven groups with four students in each
group. Researchers implemented it using
Student Worksheets (LKS) containing di-
dactic situation problems given to eachin-
dividual and carried out with group discus-
sions. In the implementation process, the
researcher did not help students answer
but only gave students directions accord-
ing to each didactic situation's problems.
The following are the results of the imple-
mentation and the analysis obtained.
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Implementation of the Didactic Situation 1

Students are asked to solve problems 1 to
3 related to the circumference of a circle
on the student worksheet in this didactic
situation. The following is the problem of
didactic situation one shown in Figure 1.

Problem 1. This problem has three
circles with 7 cm, 14 cm, and 21 cm. Stu-
dents are asked to measure all the lengths
of the curvature of the circle and record
the measurement. The goal is to direct
students to be able to describe what is
meant by the circumference of a circle.
The researchers placed the circles on card-
board. Then, the students measured them
using a piece of woollen thread by attach-
ing the woollen thread to the circle's arch.
The researcher had previously given the
double-sided tape to the three loops of
the circle. Then students measure the
woollen thread on aruler to get the length
of the arc of each circle. The following are
the results of each group's answers based
on their level of understanding ability.

a. Ukurlah panjang lengkungan pada lingkaran yang berdiameter 7 cm, 14 cm, dan 21 cm
dan catatlah hasilnya!

Jawaban:

D\M‘(\LH( j‘ em = 22 em 3 Gambar |

Danutttr 14 em = 44 cm = Gamboar 2

Mamgher 2 em = 66 cm S Gombar 3

Figure 2. Student Answers in the High Group For
Problem 1

Figure 2. Explaining the results of student
answers in the High group. This group
managed to measure the length of all the
curvatures of the circle correctly. This
group takes measurements carefully and
is not in a hurry, and the members work
well together.

Students in the high group also took
measurements more than once to get the
right results. According to this group,
measurement activities require accuracy
and mutual assistance from one another.

a. Ukurlah panjang lengkungan pada lingkaran yang berdiameter 7 cm, 14 ¢m, dan 21 cm
dan catatlah hasilnya!

Jawaban: Dmmt&u 7 y 90 E
Diameber Wt 44 m
Diarrter 24 1 43 om

Figure 3. Student Answers in the Middle Group For
Problem 1

Students in the medium group man-
aged to measure the length of the two
curves of the circle correctly. This group
has tried to make measurements care-
fully. They repeat the measurements on
circles of small diameter. This group real-
ized that measuring large diameter circles
took patience and repeated measure-
ments to get the right results.

a. Ukurlah panjang | pada ling} yang 7 cm, 14 cm, dan 21 cm

dan catatlah hasilnya!

Jawaban:

diameter T = 22 ecm
W2 45 om
U p15 em

Figure 4. Student Answers in the Low Group For
Problem 1

Students in the low group only man-
aged to measure the length of one circle
curve correctly. They have measured
carefully but did not re-measure. They
also rushed to measure the wool thread
on a ruler not to feel left behind with the
rest of the group.

Problem 2. Students are asked to
answer what is meant by the measure-
ment activity in this problem. All students
can define the length of the curvature of a
circle as the circumference of a circle. The
following is an example of one of the stu-
dents' answers to problem 2.

b. Dari kegiatan yang telah anda lakukan, apa yang sebenarnya kalian ukur?

Jawaban: ket ny \_m\jkuruf\

Figure 5. Answer from Student Representative

All students answered correctly. Students



have no difficulty answering these ques-
tions because they know that what they
measure is the circumference of a circle.
Problem 3. Students are asked to
answer the correct relationship between
the activity of measuring the length of the
curvature of a circle with the circle's diam-
eter. However, none of the students could
answer the question directly. The re-
searcher directed students to remember
the value of phi that students had studied
by asking students, "have you ever heard
of phi in circles? What value of phi do you
know?" Then some of the students an-
swered that the value of phi was 3.14 or
22/7. Because students only know the
value and do not know where it came from
to get the phi value, the researcher gives
direction that the phi value can be ob-
tained from the activities that students
have done in problem 1. So, students pro-
cess the numbers from the circumference
and diameter of the circle to get the phi
value by dividing the circumference by the
circle's diameter. Next, the researcher di-
rected the students to formulate the for-
mula for the circumference of a circle
through the phi value approach that had
been obtained previously. The following
are the results of each group's answers
based on their level of understanding abil-

ity.

c. Hubungan apa yang anda dapat dari kegiatan mengukur panjang garis lengkung lingkaran
diameter tersebut?

Jawaban:  Keliling  + Diameker
22 kS = 3.\4 D Gamber |
aa \4 23,18 3 Combar 2

66 S 21 3,14 > Gombar 3

,«\mdowwun aal
Tomre C00n9 % = . d

Figure 6. Student Answers in the High Group for
Problem 3

This group divides the circumfer-
ence by the diameter. Because we get the
exact circumference measurements of
the three circles in problem 1, all the re-
sults of dividing the circumference by the
diameter they get are precisely 3.14. They
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do not have difficulty calculating and writ-
ing the division results in decimal form.
They also understand the relationship be-
tween circumference and diameter to for-
mulate the formula for the circumference
of a circle.

c. Hubungan apa yang anda dapat dari kegiatan mengukur panjang garis lengkung lingkaran
diameter tersebut?

Jawaban:  \Coliling (Y - 2.4
Qomtter . 5,

Kalmg 222 g0 weliling 44 - 3,
Diameter t Dinme br ot

Figure 7. Student Answers in the Middle Group for
Problem 3

This group also performs the divi-
sion between circumference and diame-
ter. Since this group only managed to get
two correct circumference measurements
from the previous problem, they only got
two valid values of pi. While one less accu-
rate phi value is 3.19. They also do not
have difficulty calculating and writing the
division results in decimal form. They
have not been able to formulate the for-
mula for the circumference of a circle be-
cause they only focus on the process of
getting the phivalue.

c. Hubungan apa yang anda dapat dari kegiatan mengukur panjang garis lengkung lingkaran
diameter tersebut?

Jawaban:
a. 71z 1 = 32
b m:4y4 =o0,%8

C w0 = 0,35

Figure 8. Student Answers in the Low Group For
Problem 3

Unlike the other groups, this group
did an inaccurate division because it di-
vided the diameter by the circumference.
They have difficulty calculating and writ-
ing the division results in decimal form. It
causes the results of their calculations not
to follow the correct results. They also
cannot formulate the formula for the cir-
cumference of a circle because they do
not understand what they are doing.
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Calculate the area of the polygons with the side size you want!
Figure 9. Didactic Situation 2

Implementation of the Didactic Situation 2

In this didactic situation, there is only one
problem: four flat shapes, namely 4, 6, 8,
and regular 10. Here the problem of di-
dactic situation two is described in Figure
9.

In this problem, students are asked
to calculate the area of the four flat
shapes by determining the size of the
sides. According to Munfi (2019) the goal
is for students to explore knowledge and
relate it to other materials outside the cir-
cle concept. For regular 4- and 6-sided flat
shapes, students can determine the size
of the sides directly on the condition that
one of the properties of regular quadrilat-
erals is that all sides are the same length
so that students only need to determine
one size. Students will also apply to each
side of the flat shape. Likewise, a regular
hexagon is the area of several equilateral
triangles where each side is the same
length. Students still remember the prop-
erties of reqgular quadrilaterals and equi-
lateral triangles. Students can calculate
area of the quadrangle directly and calcu-
late the area of the 6-sided by adding up
the area of the isosceles triangle as much
as the number of sides. Students must
find the correct number in other flat
shapes, namely regular 8-sided and regu-
lar 10-sided shapes, because they relate to
the Pythagorean concept. The researcher
again reminded the Pythagorean idea
that the previous students had obtained,

then connected it to the area of the requ-
lar n-plane shape. The area of the two fig-
ures is the area of several isosceles trian-
gles. However, all students felt confused
and could not place Pythagoras on the
isosceles triangle in the two pictures.
Then the researcher directed the students
to illustrate an isosceles triangle into a
right triangle to determine the appropri-
ate size according to the Pythagoreans.
Students could calculate the area of the
two flat shapes by adding up the area of
the isosceles triangle as much as the num-
ber of sides. Based on each group's work
results, the researchers grouped them
into high and medium ability levels. The
answers from students in each group are
shown in Figures 10. and 11.

Figure 10 explains the results of stu-
dent answers in the high group. This
group is the group that produces the most
appropriate solution from all the existing
groups. It's just that there is an errorin cal-
culating the area of the rectangle, so the
results are not quite right. However, in de-
termining the area of a reqular hexagon, 8
and 10, this group could determine the Py-
thagoreans very well. To calculate the re-
sults of the area of each flat shape cor-
rectly. In the isosceles triangle found in an
8-sided flat form, this group chose Py-
thagorean triples 3,4,5. Meanwhile, to cal-
culate the area of a 10-sided flat shape,
students use the Pythagorean triple
6,8,10.
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Figure 10. Student Answers in the High Group For Didactic Situation 2

Figure 11 explains the results of stu-
dent answers in the medium group. This
group cannot determine the Pythagore-
ans in isosceles triangles. They worked
out the area of the triangle without find-
ing the height of the triangle that should
have been obtained through Pythagoras.
They mention the Pythagorean triple, but
it is incorrect because they only say it nat-
urally without proving it with the Pythag-
orean concept. When interviewed, they
were only sure of the answer on the
square picture.

Retrospective Profile

Based on the implementation results, it
turns out that the facts that occur in the
field are that the student responses given
are not entirely by the predictions of stu-
dent responses, according to Munfi
(2019). By predicting student responses
consisting of 3 types in each situation, it
can be concluded that student responses
with correct answers include students
with a high level of ability. In contrast, stu-
dent responses with almost correct an-
swers include students with moderate
ability levels, and student responses with
incorrect answers include students with a

high level of ability and low ability. There-
fore, the researchers grouped students
into high, medium, and low abilities ac-
cording to the predicted student re-
sponses in each didactic situation.

The difference between predicted
student responses and metapedadidactic
responses in didactic situation 1 is as fol-
lows :

First, the prediction of the response
of students with a high level of ability is by
the metapedadidactic response. Namely,
students can measure the length of the
curvature of a circle, define the circumfer-
ence of a circle and formulate the formula
for the circumference of a circle correctly.

Second, the predicted response of
students with a medium ability level is not
following the metapedadidactic response
obtained. Students have not been able to
measure the length of the circle's curve
because there are less accurate measure-
ment results. However, students can de-
fine the circumference of a circle but still
cannot correctly formulate the formula
for the circumference of a circle.

Third, the predicted response of
students with low ability levels is also not
by the metapedadidactic responses ob-
tained. Students have not been able to
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Figure 11. Student Answers in the Middle Group For Didactic Situation 2

measure the length of the circle's curve
because there are less accurate measure-
ment results. However, students can de-
fine the circumference of a circle but can-
not formulate the formula for the circum-
ference.

It can be concluded that while meas-
uring the curvature of a circle, many stu-
dents still have difficulty because of the
media used. In addition, in didactic situa-
tion 1, no partinstructs students to be able
to formulate the formula for the circum-
ference of a circle, so almost all students
do not formulate the formula for the cir-
cumference of a circle.

The difference between predicted
student responses and metapedadidactic
responses in didactic situation 2 is as fol-
lows:

First, the prediction of the response
of students with a high level of ability is by
the metapedadidactic response. Students
can determine the Pythagorean triple in a
right triangle formed from an isosceles tri-
angle on a regular n-sided shape and cor-
rectly calculate the area of the n-sided
shape.

Second, the prediction of students'
response with a medium ability level can-
not be measured whether it is appropriate

or not because there is no metape-
dadidactic response whatsoever.

Third, the prediction of students' re-
sponses with low ability levels is by met-
apedadidactic responses. Students can-
not determine the Pythagorean triplein a
right triangle formed from an isosceles tri-
angle on a regular n-sided shape and can-
not correctly calculate the area of the n-
sided shape.

In didactic situation 2, students are
expected to be able to determine the Py-
thagorean triple formed from an isosceles
triangle on aregular n-dimensional shape.
Also, calculate the area of the n-sided
shape correctly. However, students do
not understand the problem, so they can-
not find the concept of the circle area.
From this explanation, it can be said that
these two didactic situations have not
been fully able to overcome the existing
student learning obstacles. So that there
needs to be a slight design revision so that
students no longer experience the next
learning obstacle. Revision for didactical
situation one that the researchers com-
piled related to the concept of the circum-
ference of a circle is described in Figure 13.



No

1
2
3

14 Glass
2" Glass

Object [ Diameter (d) Circumference (K)
37 Glass

Figure 12. Design Revision 1 Regarding the Concept
of Circumference of a Circle

Revision for the didactic situation
two that researcher compiled related to
the concept of the area of a circle is de-
scribed in Figure 13.

Cut the following circle and arrange its parts into an isosceles
triangle!

If it has been formed into an isosceles triangle, calculate the area of
the triangle with the base of the circle and the height of the radius
of the circle!

Figure 13. Design Revision 2 Regarding the Concept
of Area of a Circle

Discussion

Metapedadidactic analysis based on Mun-
fi's (2019) design shows a new learning ob-
stacle to didactic situation 1 related to the
circumference of a circle. Several learning
obstacles that arise from didactic situa-
tions 1 include: First, students have not
been able to measure the length of the
curvature of the circle because there are
less accurate measurement results. Stu-
dents can define the circumference of a
circle but still cannot correctly formulate
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the formula for the circumference of a cir-
cle. Second, students have not been able
to measure the length of the curvature of
the circle because there are less accurate
measurement results. Students can de-
fine the circumference of a circle but can-
not formulate the formula for the circum-
ference.

It is concluded that by applying di-
dactic situation 1, students who have not
been able to formulate the formula for the
circumference of a circle are students who
understand that the result of dividing the
circumference by the diameter of a circle
produces a phivalue. Still, they do not for-
mulate the circle formula because of time
constraints. Furthermore, students who
cannot formulate the formula for the cir-
cumference of a circle are students who
do not understand what is meant by divid-
ing the circumference by the diameter of
the circle that they have done, some of
the results of student work show errors in
dividing it. However, based on the two
types of learning obstacles, students can
define the curvature of a circle as the cir-
cumference of a circle even though the
measurement results are less accurate.

Furthermore, in didactic situation 2,
Munfi (2019) uses a triangle area approach
as the concept of the area of a circle. In
this situation, almost all students cannot
understand the meaning of the problem.
It is because students are required to find
the Pythagorean triple before calculating
the area of the triangle. So that students
only focus on the Pythagorean, not the
concept of the circle area.

After conducting a metapedadidac-
tic analysis, a design revision was pre-
pared in the hope that no more learning
obstacles would arise. There are two de-
sign revisions related to the circumfer-
ence of a circle and the concept of the area
of a circle. The design revision refers to
Bruner's learning theory. In the design re-
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vision, there are student activities in con-
necting ideas to find new knowledge.
Bruner (in Dahar, 2011) says that students
should learn through active participation
with concepts and principles to gain expe-
rience and conduct investigations to dis-
cover the principles themselves.

The revision of the didactic situation
design in the first 2 parts is that students
can find the approximate value of (phi)
and determine the formula for the circum-
ference of a circle by measuring a con-
crete objectin a glass. The use of the glass
context plays an essential role in support-
ing learning the concept of the circumfer-
ence of acircle (Nurdiansyah & Prahmana,
2017). Inthe revision of the didactic design
2, there are 3 activities that students must
do to find the approximate value of (phi)
and determine the formula for the circum-
ference of a circle. In the first activity, stu-
dents were asked to draw the surface of
the glass by tracing the glass on paper and
then cutting it out. Next, the circle image
on the form is folded according to the axis
of symmetry and then measured using a
ruler, and students record the results. The
result obtained is known as the diameter
of the circle. The second activity is that
students are asked to measure the rim of
the glass using a tape or rope, which is
then measured using a ruler. The meas-
urement result is the circumference of the
circle.

The third activity is that students are
asked to calculate the division between
the circumference and the circle's diame-
ter (K/d). Students are asked questions re-
garding the results of the calculations.
The result of dividing the circumference
by the circle's diameter approximates the
phi value (K/d = m). After that, students
were asked questions about the approach
to the value and asked to determine or
formulate the formula for the circumfer-
ence of a circle by dividing the circumfer-
ence by the circle's diameter. The learning

trajectory consists of showing the circular
part of the glass and its circumference,
measuring the circumference of the upper
and lower circles on the glass with a string,
fillinginthe table to determine the ratio of
the values of K : d and concluding that
=3,14 or % . K =mnxd or = 2nr (Sari,
2015). The student learning trajectory in
studying the circumference and area of a
circle according to Rosita et.al (2019) is to
start with discovery activities, so to find
out the circumference of a circle students
need to know the value of phi.

The second part of the revision of
the didactic situation design is that stu-
dents can find the concept of the area of a
circle. The concept of the area of a circle
can be obtained from various approaches
to the area of a flat shape. In this revision,
the concept of the area of acircle is proven
through the approximation of the area of
a triangle. To form a circle into a triangle,
that is by making a circle in which there
are 4, 9, or 16 squares/sections. Research-
ersused a circle with 16 squares to find out
how students think to arrange the parts of
the circle into triangles. The surface of the
circleis presented using cardboard to help
students think more creatively. The de-
sign revision is in line with the student's
learning trajectory in determining the
area of the circle, as stated by Rosita et al.
(2019). To generalize the formula for the
area of a circle, starting with selecting the
area of a square, then a polygon, so that
students can generalize the formula for
the area of a circle. The use of media can
form a new idea for students to quickly
solve problems in learning mathematics
to optimize their creative thinking skills
(Anawati & Isnaningrum, 2019).

CONCLUSION

Based on the metapedadidactic and retro-
spective analysis that the researchers
have done, it can be concluded that the



two didactic situations that have been im-
plemented have not been fully able to
overcome the students' learning obsta-
cles. There are also new learning obstacles
that appear in didactic situation 1 related
to the circle's circumference. In addition,
in didactic situation 2 associated with the
concept of the area of a circle, no new
learning obstacles appear. Still, almost all
students cannot solve problems in a di-
dactic situation.

The researcher made a design revi-
sion based on metapedadidactic and ret-
rospective analysis results. There are two
design revisions compiled. Design revi-
sion 1 related to the concept of the cir-
cumference of a circle with the hope that
students can find the approximate value
of (phi) and determine the formula for the
circumference of a circle. Through the
context of a glass where students find
their circumference and diameter, then
find the phi value approach and formulate
the formula for the circumference of a cir-
cle. Design revision 2 is related to the con-
cept of the area of a circle through an area
approach to a flat shape in the form of a
triangle. There is a circle with 16 sec-
tions/sections where students need to cut
the grids and arrange them into a triangle,
so students are expected to be able to find
the concept of the area of a circle through
the area of a triangle approach.

REFERENCES

Agustina, L. (2016). Upaya meningkatkan kemam-
puan pemahaman konsep dan pemecahan
masalah matematika siswa SMP Negeri 4 Si-
pirok kelas VIl melalui pendekatan matemat-
ika realistik (PMR). EKSAKTA:  Jurnal
Penelitian Dan Pembelajaran MIPA, 1(1), 1-12.

Alawiyah, A., & Prasetyo, A. P. B. (2018). Didactical
Situations of Students' Mathematical Rea-
soning Based on the Learning Obstacle on
Quadrilateral Areas. Unnes Journal of Mathe-
matics Education Research, 7(1), 196-203.

Algahtani, M. M., & Powell, A. B. (2016). Instru-
mental appropriation of a collaborative, dy-

Kreano, 13(1) (2022): 100-112 | 111

namic-geometry environment and geomet-
rical understanding. International Journal of
Education in Mathematics, Science and Tech-
nology, 4(2), 72-83.
DOl:10.18404/ijemst.38054

Anawati, S., & Isnaningrum, I. (2019). Peningkatan
Kemampuan Berpikir Kreatif Matematis Me-
lalui Media Pembelajaran Manipulatif Konsep
Bangun Ruang. In Prosandika Unikal (Prosid-
ing Seminar Nasional Pendidikan Matematika
Universitas Pekalongan) (Vol. 1, pp. 391-400).

Andamon, J., & Tan, D. A. (2018). Conceptual un-
derstanding, attitude and performance in
mathematics of grade 7 students. Interna-
tional Journal of Scientific & Technology Re-
search, 7(8), 96-105.

Budiman, H. (2014). Pembelajaran Geometri Ling-
karan dengan Metode Konvensional dan
Pengaruhnya pada Siswa. ATIKAN, 4(1), 61-
72.

Dahar, R.W. (2011). Teori-Teori Belajar & Pembela-
jaran. Bandung: Erlangga.

Fitria, M., Kartasasmita, B., & Supianti, I. |. (2019).
Analisis Kemampuan Pemahaman Konsep
Matematis Siswa Yang Menggunakan Model
Pembelajaran Reciprocal Teach-
ing. Prisma, 8(2), 124-134.
https://doi.org/10.35194/jp.v8i2.728

Gravemeijer, K., & Cobb, P. (2006). Design re-
search from a learning design perspective.
In Educational design research (pp. 29-63).
Routledge.

Jayanti, R. A., & Hidayat, W. (2020). Analisis
Kesalahan Siswa Smp Dalam Menyelesaikan
Soal Pada Materi Lingkaran.JPMI (Jurnal
Pembelajaran Matematika Inovatif), 3(3), 259-
272.
https://doi.org/10.22460/infinity.v6i1.p11-20

Jelaty, S, Sariyasa, & Ardana, I.M. (2018). Effect of
GeoGebra-Aided REACT Strategy on Under-
standing of Geometry Concepts. International
Journal of instruction, 11(4), 325-336.

Kholidah, I.R., & Sujadi, A. A. (2018). Analisis Pem-
ahaman Konsep Matematika Siswa Kelas V
Dalam Menyelesaikan Soal Di Sd Negeri Gun-
turan Pandak Bantul Tahun Ajaran
2016/2017. Trihayu, 4(3), 428-431.
https://doi.org/10.30738/trihayu.v4i3.2607

Laswadi, Kusumah, Y. S., Darwis, S., Afgani, J.D.
(2016). Developing conceptual understanding
and procedural fluency for junior high school
students through model-facilitated learning
(MFL). European Journal of Science and Math-
ematics Education, 4(1), 67-74.

Munfi. (2019) Desain Situasi Didaktis Konsep Ling-
karan Berdasarkan Learning Trajectory dan



https://doi.org/10.35194/jp.v8i2.728
https://doi.org/10.22460/infinity.v6i1.p11-20
https://badge.dimensions.ai/details/doi/10.22460/infinity.v6i1.p11-20?domain=http://e-journal.stkipsiliwangi.ac.id
https://badge.dimensions.ai/details/doi/10.22460/infinity.v6i1.p11-20?domain=http://e-journal.stkipsiliwangi.ac.id
https://doi.org/10.30738/trihayu.v4i3.2607

112 | Nopriana, T; Rosita, C.D.; Halbi, D. Implementation of Didactical Design of Circle Material in ...

Analisis Learning Obstacle. [Doctoral Disser-
tation]. Cirebon. Universitas Swadaya
Gunung Jati.

Nopriana, T. (2017). Berpikir Geometri Melalui
Model  Pembelajaran  Geometri ~ Van
Hiele. Delta: Jurnal Ilmiah Pendidikan Ma-
tematika, 2(1), 41-50.
http://dx.doi.org/10.31941/delta.v2i1.472

Noto, M. S. (2015). Efektivitas pendekatan me-
takognisi terhadap penalaran matematis
pada matakuliah geometri transformasi. In-
finity Journal, 4(1), 22-31.
https://doi.org/10.22460/infinity.v4i1.p22-31

Nurdiansyah, N., & Prahmana, R. C. |. (2017). Pem-
belajaran keliling lingkaran menggunakan
konteks gelas. Jurnal Riset Pendidikan Ma-
tematika, 4(2), 128-140.
https://doi.org/10.21831/jrpm.v4i2.14829

Ozerem, A. (2012). Misconceptions in geometry
and suggested solutions for seventh grade
students. Procedia-Social and Behavioral Sci-
ences, 55, 720-729.
https://doi.org/10.1016/j.sbspro.2012.09.557

Paskoni, P., Nasution, E. Y. P., & Putri, R. (2019).
Analisis Kesulitan Belajar Siswa Pada Pokok
Bahasan Lingkaran Di MTS Swasta Lhulo. Na-
bla Dewantara, 4(2), 30-38.
https://doi.org/10.51517/nd.v4i2.134

Prediger, S., & Zwetzschler, L. (2013). Topic-spe-
cific design research with a focus on learning
processes: The case of understanding alge-
braic equivalence in grade 8. Educational de-
sign research: lllustrative cases, 407-424.

Richland, L. E., Stigler, J. W., & Holyoak, K. J.
(2012). Teaching the conceptual structure of
mathematics. Educational Psychologist, 47(3),
189-203.

Rohaeti, E. E., Nurjaman, A., Sari, |. P., Bernard, M.,
& Hidayat, W. (2019, February). Developing
didactic design in triangle and rectangular to-
ward students mathematical creative think-
ing through Visual Basic for PowerPoint.
In Journal of Physics: Conference Series (Vol.
1157, No. 4, p. 042068). IOP Publishing.
d0i:10.1088/1742-6596/1157/4/042068

Rosita, C. D., Maharani, A., Tonah, T., & Munfi, M.
(2020). Learning Obstacle Siswa Smp Pada
Materi Lingkaran. AKSIOMA: Jurnal Program
Studi Pendidikan Matematika, 9(2), 467-479.
http://dx.doi.org/10.24127/ajpm.vQgi2.2735

Rosita, C. D., Nopriana, T., & Silvia, I. (2019). De-
sign of learning materials on circle based on
mathematical communication. Infinity Jour-
nal, 8(1), 87-98. https://doi.org/10.22460/in-
finity.v8i1.p87-98

Sanjaya, W. (2009). Strategi Pembelajaran Berori-
entasi Standar Proses Pendidikan. Jakarta:
Kencana Prenada Media Group.

Sanwidi, A., & Swastika, G. T. (2019, March). Direct
learning models assisted by Lectora Inspire
media to improve the understanding of ge-
ometry concepts. InJournal of Physics: Con-
ference Series (Vol. 1188, No. 1, p. 012061).
IOP Publishing.
D0i:10.1088/1742-6596/1188/1/012061

Sari, N. (2017). Menemukan Nilai Phi Dan Rumus
Keliling Lingkaran Menggunakan Pendekatan
Pmri Di Kelas VI.Jurnal Dosen Universitas
PGRI Palembang. 1139-1148.

Setiadi, D. R., Suryadi, D., & Mulyana, E. (2017,
September). Didactical Design Enrichment of
Angle in Geometry. In J. Phys. Conf. Ser (Vol.
895, No. 1, p. 012060).
http://doi.org/10.1088/1742-
6596/895/1/012060

Sholihah, S. Z., & Afriansyah, E. A. (2017). Analisis
kesulitan siswa dalam proses pemecahan ma-
salah geometri berdasarkan tahapan berpikir
Van Hiele. Mosharafa: Jurnal Pendidikan Ma-
tematika, 6(2), 287-298.
https://doi.org/10.31980/mosharafa.v6i2.317

Sulistiawati, S., Suryadi, D., & Fatimah, S. (2015).
Desain Didaktis Penalaran Matematis untuk
Mengatasi Kesulitan Belajar Siswa SMP pada
Luas dan Volume Limas. Kreano, Jurnal Ma-
tematika Kreatif-Inovatif, 6(2), 135-146.
https://doi.org/10.15294/kreano.v6i2.4833

Supriadi, S. (2019). Didactic Design of Sundanese
Ethnomathematics Learning for Primary
School Students. International Journal of
Learning, Teaching and Educational Research,
18(11), 154-175.
https://doi.org/10.26803/ijlter.18.11.9

Supriyanto, B. (2014). Penerapan Discovery Learn-
ing Untuk Meningkatkan Hasil Belajar Siswa
Kelas VI B Mata Pelajaran Matematika Pokok
Bahasan Keliling Dan Luas Lingkarandi Sdn
Tanggul Wetan o2kecamatan Tanggul Kabu-
paten Jember. Pancaran Pendidikan, 3(2),
165-174.

Suryadi, D. (2013). Didactical design research
(DDR) dalam pengembangan pembelajaran
matematika. In Prosiding Seminar Nasional
Matematika dan Pendidikan Matematika (Vol.
1, pp. 3-12).

Ulfa, N., & Jupri, A. (2020, April). Analysis of Learn-
ing Obstacles of Junior High School Students
on The Topic of Circle. In Proceeding Interna-
tional Conference on Science and Engineer-
ing (Vol. 3, pp. 599-603).
https://doi.org/10.14421ficse.v3.572



http://dx.doi.org/10.31941/delta.v2i1.472
https://doi.org/10.22460/infinity.v4i1.p22-31
https://doi.org/10.21831/jrpm.v4i2.14829
https://doi.org/10.1016/j.sbspro.2012.09.557
https://doi.org/10.51517/nd.v4i2.134
http://dx.doi.org/10.24127/ajpm.v9i2.2735
https://doi.org/10.22460/infinity.v8i1.p87-98
https://doi.org/10.22460/infinity.v8i1.p87-98
http://doi.org/10.1088/1742-6596/895/1/012060
http://doi.org/10.1088/1742-6596/895/1/012060
https://doi.org/10.31980/mosharafa.v6i2.317
https://doi.org/10.15294/kreano.v6i2.4833
https://doi.org/10.26803/ijlter.18.11.9
https://doi.org/10.14421/icse.v3.572

