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Abstract: This study aims to develop a learning trajectory through various tasks for the
circumference and area of squares and rectangles that can help students construct understanding
and mathematical concepts. This study uses a cognitive approach with samples taken by fourth-
grade students at SDN 13 Sungai Pisal§ Kec. Bungus teluk kabung, Padang City, West Sumatra, with
15 students. The methodology used is design research, which has three stages: preparing for the
experim @@, teaching, and retrospective analysis. This study used data collection instruments in the
form of student activity sheets, observation sheets, interview guidelines, and field notes. The
learning trajectory obtained is a revised learning trajectory from HLT 1 by explaining mathematical
concepts and providing concrete examples that exist in everyday life, ranging from simple to more
complex, constructing students' understanding of the material, and evaluating the answers given.
they give to find out what is wrong and how to justify it. Learning trajectory that is developed
through a variety of tasks can construct, and increase students’ knowledge.
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INTRODUCTION 0

1
Geometry is often used to solve proflems in everyday life, so it is in the most critical
position in mathematics education (Cherif, Gialamas & Stamati, 2017; Ozdemir, 2017;
Panaoura, 2014; Rofii, Sunardi & Irvan, 2018). Geometry has a major portion in the
education curriculum in Indonesia which is taught from the elementary school level to the
tertiary level. Geometry has an abstract object of study than other learning fields
(Prihandoko, 2005). Implicitly in learning geometry material is able to encourage students
to think critically, deductive reasoning, visualization, problem-solving, intuition, logical
proof, and argument (Jupri, 2017; Seah, 2015).

One of the geometry topics in elementary school mathematics is flat shapes and
rectangles. A two-dimensional flat shape means a flat shape that has length and width in
one flat plane, so you can find the circumfefnce and area. Perimeter and area of squares
and rectangles in flat shapes are included in subjects that elementary school students must
master because they have an attachment to real life. (Winarti, Amin, Lukito & Gallen,
2012). Students who have a good understanding of the circumference material will have
@e initiative to use length in calculating the distance around a flat shape to get used to
finding the perimeter of a flat shape by adding up each side. However, if students do not
understand the circumference well, they will have difficulty determining the length of the
sides if the picture is not clearly explained (Abadi & Amir, 2022). Meanwhile, if the student
I spatial ability on flat shapes, he will realize that length and width are units of area.
(Clements et al, 2018; Wickstrom, @lllton & Carlson, 2017). Perimeter and area of
squares and rectangles are related so that students who understand the concept of
calculating the circumference can certainly calculate the area of a flat shape (Fauzan,
2002).

The results of previous research revealed that students tend to only memorize
formulas without knowing the concept (Chintia et al, 2021; Syahbana, 2013). If students
do not construct and find their formulas and mathematical contexts, students will easily
forget about the material (Gracia, Rahayu & Hakim., 2020). Elementary school students
find it difficult to a: minimal tasks with variations in tasks (Winarti, Amin & Lukito,,
2012). In this case, students have misconceptions abouf$he concept of perimeter and area
of squares and rectangles. They think that flat shapes with the same area have the same
perimeter (Clements, Sarama, Dine,, 2018; Yunianto, Prahmana, Crisan., 2021). In learning
the teacher explains more without explaining why and how the concept exists. Students
are taught more in practice questions than exploring concepts (Fitriani et al, 2019). In
addition, research in Australia explains that teachers must pay attention to student
involvement (Clarke, Roche, Clarke & Chan,, 2015). Therefore, the researcher focuses on
eliminating these misunderstanding® through various forms of assignment. So that
students are expected to understand ‘@hd apply the concepts they have acquired in order
to form new understandings that are useful in everyday life (Rohman, Karlimah &
Mulyadiprana, 2017).

Several studies noted that most students still have difficulty understanding
geometric material concepts(Bustang, Zulkardi, Darmawijoyo., 2013; Fauzi, et al, 2019;
MdYunus, Suraya., 2019). Flat wake is one of the materials where students make a lot of
mistakes in solving problems because students lack practice working on questions,
students' mistakes do not read the questions and students do not understand the concept
of questions (Atiqoh, 2019). So the need for a solution using a cognitive approach in the
form of assignment variations. So that it is expected to stimulate students to think
critically and broadly and have broad insight. In addition, students will provide good
feedback to find out to what extent they enjoy, understand, and benefit from the
difficulties they get from each task type. Thus, the use of tasks allows the teacher to
determine the student's learning trajectory. This will result in the active involvement of
students and providing a challenging context to explore the mathematical ideas that
students have (Widjaja, n.d,. 2013). Thus, to ensure the learning trajectory of school
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students so that learning is measurable and the unfBrstanding of perimeter and area of
squares and rectangles material is achieved. So the purpose of this research is to develop
learning trajectory for elementary school students on perimeter and area of squares and
r.ectang]es material through various tasks.

1

METHODS

Thiresearch uses a design research method. Design research involves activities in
learning and students’ thinking during the learning process (Gravemeijer & Cobb., 2006).
In design research, it has important aspects, namely Hypothetical Learning Trajectory
(HLT) and Local Instruction Theory (LIT) (Van den Akker., 2006). Both of them lead to
learning activities a learning path taken by students in their learning activities
(Prahmana, 2017)@R learning trajectory is made in this study, which includes several
learning activities. Design research consists of three stages: preparing for the experiment,
teaching, and retrospective analysis (Prahmana, 2017; Gravemeijer & Cobb., 2006, Putri &
Zulkardi, 2018). Based on these three stages, it can be stated thafflhe HLT cycle in design
research repeatedly occurs through these three stages. The HLT cycle will stop when [lle
learning objectives are achieved and research questions can be obtained. However, if the
learning objectives have not been achieved, then the three stages can be repeated. Figure 1
shows the design research cycle (Gravemeijer and Cobb, 2006).

At the stage of preparing for the experiment, the activity that contains the conjecture
of students' thinking is de§loped by the researcher through HLT. In addition, the
researchers also conducted classroom observations and interviews with teachers and
students to determine students' initial state and abilities. Preparing for the experiment
aims to design LIT. Before the LIT is designed, it is necessary first to conduct a literature
review, such as books and journal articles about square and rectangular to design the HLT.
HLT aims to provide an overview of the learning process starting from the knowledge
possessed by students until the achievement of learning objectives. The stages that must
be passed in HLT are designing activities that are thought to be able to help students gain
knowledge and achieve learning goals. Furthermore, learning tools such as Learning
Implementation Plans (RPP) and Student Activity Sheets (LAS) were designed as a
reference for implementing HLT. HLT validated and declared valid can be tested in a class
called cycle 1.

EMERGING LOCAL INSTRUCTIONAL THEORY

Long-tearm macrocycles Long-tearm macrocycles

Daily minicycles Daily minicycles

FIGURE 1. Design Research Cycle.

There are two cycles at the teaching experimentgage, namely the pilot experiment
as cycle 1 and the teaching experiment as cycle 2. The purpose of this stage is to conduct
HLT trials and improve the previously designed LIT conjecture in preparing for the
experiment so as to get a better HLT. good. The trial was carried out based on the HLT
made and carried out based on a reference to the validated RPP and LAS. Based on the
trial, it was analyzed to what extent the activities in HLT were implemented in the learning
process and their effect on students' understanding. Retrospective analysis is the final
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stage in design research. All data obtained during the study were analyzed at this stage,
such as student answer sheets, video recordings, field notes, and observation sheets. In
addition, a retrospective analysis was also carried out by interviewing students and
conducting discussions with teachers. Based on this retrospective analysis, parts of HLT
are preserved and parts that are reduced. The part that is retained is the part that can
positively influence student understanding. In comparison, the reduced part is the part
that is considered not to have an effect on the achievement of learning objectives.
Therefore, the cycle in design research occurs repeatedly. If the research objectives have
been achieved, the cycle will stop.

The research instrument used a variety of tasks calledfThe Task Mathematics
Learning (TTML) adapted from (Clarke & Roche, 2017), student activity sheets,
observation sheets, interview guidelines, and field notes. TTML consists of representation
tasks, contextual tasks and open tasks on perimeter and area of squares and rectangles.
First, the representation task aims to make students able to know the concept of finding
the perimeter and area of squares and rectangles. Representation is the mairffocus in
constructing students' knowledge and understanding of a mathematical concept. Although
it is not explicitly stated in the objectives of learning mathematics in Indonesia. The
importance of representation is implied in the objectives of problem solving and
mathematical communication, because to solve mathematical problems. It is necessary to
create mathematical models and interpret the solutions that are indicators of
representation (Fatrima, 2017). Second, the form of Contextual Tasks aims to make
students observe how to find the perimeter and area of squares and rectangles of flat
shapes from various squares and rectangles ranging from simple to complex. Third, open
Task Form The purpose of using this form of assignment is to allow students to express
their opinions about the questions at hand. However, it is undeniable that broad
knowledge of literacy and other sources is needed in working on this problem. From the
form of this assignment, students realize that in flat shapes, squares and rectangles with
different shapes can have the same area but different perimeters and so on. The form of
assignment variation must be determined under agreed criteria, both from the level of
student abay, context, and context (Fatimah, 2021).

The subjects in this study were fourth grade students at SDN 13 Sungai Pisang
Bungus Teluk Kabung District, Padang City, West Sumatra. The stud@fts involved in this
process were grade [V students, as many as 15 students, including 6 male students and 9
femalntudents. Furthermore, in the HLT trial cycle 2, the instruments used in this study
were student activity sheets, observation sheets, interview guidelines, field notes, and
learning video recordings. Data analysis was carried out through retrospective analysis
based on data collected according to the sequence of learning activities. Retrospective
analysis using video recordings aims to see whether students are active or inactive in
learning according to the designed conjecture and reduce activities that are not in
accordance with learning.

RESULTS

At the stage of preparing for the experiment, the researcher designed the learning process
in three sessions. Before entering into the session, the researcher first reviewed the
perimeter and area of squares and rectangles material on squares and rectangles, followed
by an explanation of how the stages in each type of task work were. In the first session, the
work on the type of representation task aims to interpret students' initial thoughts on a
problem, which is used to find a solution to the problem. The second session of working on
the type of contextual task aims to invite students to interpret the content of the material
they are learning by connecting it with the context of everyday life. The third session of
working on the type of open task aims to construct students' understanding and find out
how far the understanding has been obtained by students during learning, at this stage can
be used as the final and concludes the learning results.
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HLT Trial Session 1

At the stage of preparing for the experiment, the HLT that has been designed i}ested on
students, the activity carried out is to interpret students' initial thoughts on a problem,
which is used as a tool to find a solution to the problem. The first step is to form groups
with their classmates, discuss with their classmates to determine which pictures of
squares and rectangles have the same area and different perimeters, or vice versa on the
images in the table, this is where students can determine which squares and rectangles
are. which one fits the criteria, students can determine it correctly. Calculate the perimeter
and area of squares and rectangles on flat shapes that are often encountered in everyday
life. Make flat shapes that have the same area but different perimeters or vice versa. The
last step in the first session is to explain the relationship between the perimeter and area
of squares and rectangles based on the types of shapes made. In this last step, not all
students are able to explain the results of the tasks they are doing properly and correctly,
this can be seen because some of them can work on and find the answer but cannot
explain, lack concentration on the orders on the assignment, besides that some also only
ride with a friend or not follow the discussion. The time given by the researcher was forty-
five minutes starting from eight to eight forty-five minutes, the time was considered
sufficient by the researcher to review a little material, explain the implementation rules
and anticipate other obstacles encountered during the process of working on the task.

In the second session, the activity carried out was to interpret the content of the
material he studied by connecting it to the context of everyday life. Form groups with 3
members in 1 group. Researchers gave candy. Researchers gave instructions to open the
candy slowly in order to get a nice rectangular shape. Trace the candy wrapper that has
been opened. (Candy wrappers can be perfectly or imperfectly shaped depending on how
students tear them). In this step, students are very enthusiastic, which results in tearing
the candy wrapper that does not comply with the rules or the shape becomes irregular. It
is continued to calculate the perimeter and area of squares and rectangles of the candy
wrapper by taking into account the conditions that have been given by the researcher on
the paper that has been given. In the last step students are directed to look for objects with
square or rectangular shapes in the surrounding environment, followed by calculating the
perimeter and area of squares and rectangles of the objects that have been obtained. The
second session was also given the same time, namely forty-five minutes to anticipate
unexpected problems. So within forty-five minutes students must have completed the task.

In the third session the researchers wanted to construct students' knowledge of the
extent to which students' understanding had been obtained during learning from theory to
the concept of the perimeter and area of squares and rectangles itself, in this session the
researcher tested it using open-ended questions, in answering the students may use each
creative idea is explained in their own language. Students explain from open questions
that have been presented related to the understanding that students have obtained during
learning from beginning to end. An example of the question, What is the perimeter and
area? Why can it be said to be a square and a rectangle? Why can the rectangular formula
be obtained p x 17 In the last session, students are given fifty minutes. It is hoped that from
the amount of time given, students are able to give the best answers to the open questions.

HLT Trial Session 2

Based on(Bhe results of the retrospective analysis on the HLT cycle 1, there are several
revisions to improve the quality of the HLT that will be used in the HLT cycle 2, such as
multiplying examples of calculating perimeter and area of squares and rectangles based on
the concept of a flat shape. In addition, providing simple initial examples also provides
more complex examples, emphasizing the explanation of the perimeter and area of
squares and rectangles that are part of 2D geometry slowly because there are various
types of student abilities in one class. On the same day, the validator re-validated the
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revision to prove the suitability between the learning activities provided and the
achievement of learning objectives. After revision, the learning tools can be reused at the
trial stage in the same class.

Learning begins at twelve o'clock in Diwali with questions and answers related to
the obstacles encountered during the process of working on the previous task, giving a
conceptual explanation regarding the perimeter and area of squares and rectangles,
followed by giving examples of finding the perimeter and area of squares and rectangles.
and rectangles ranging from simple to complex.

}tmi'n'}_
Uy RIKE T? eLins

FIGURE 2. Student activity explanation of the material
The first session aims to interpret students' initial thoughts on a problem, which is
used as a tool to find solutions to the problem. In addition to providing examples, the
researcher also explains in detail the perimeter and area of squares and rectangles in real
form orin pictures.

Researcher : Does the task sheet include everything in the flat?

Student : Yes mom

Researcher : What flat shapes are there?

Studen : Square and rectangle bu

Researcher : Why is it called a square and a rectangle?

Student1 : Because if it's a square, it's a box, while a rectangle is elongated.

Student2 : Because if the square all the sides are the same, while the rectangle is
different

Student3 : Because if a square consists of four sides that are all the same, while a
rectangle consists of different lengths and widths.

Researcher:  Yes, all of your friends' answers are correct, but [ will give my own
answer.

A square is a flat shape with four sides of the same length, namely the top,
bottom, right side, left side or as in the picture on ABCD, while an example

of a concrete object is the lid of the gift box that my mother brought.
A B

D C
While a rectangle is a flat shape with four but different sides, the sides
consist of a length and a width, each of which is different. It can be seen
from the picture that the sides AD and BC are called the length and the
sides AB and DC are called the width, while an example of a concrete
object is this book that I brought.




Student 4

Researcher :

Student 5

Researcher :

Student 6

Student 7
Researcher :
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A D

B C
That way, you can know the formula for finding the perimeter and area of
squares and rectangles. Who knows what perimeter and area are?
Area is the size of a flat shape
Who else knows?
Perimeter is the amount that surrounds a flat shape.
Thank you for your answer. The mother will explain that area is what
covers a flat surface with one unit area

-

It takes 4 units of area to cover the square surface. So the area of the
square is 4 units of area or 4 cm2.

—>

It takes 8 units of area to cover the rectangular surface. So the result is
that the area of the rectangle is 8 units of area or 8 cm2.(Sandipan, 2014).
If the area is a surface cover, then the circumference is to calculate the
length of the outer side of the flat shape, you can use thread or rope. Who
knows the formula to find the perimeter and area from the concept
above?

Me, Miss. Since a square has four equal sides, the formula for the
perimeter of a square is (4 x the outermost side) mom and the area (side
x side). Already mom.

Me, Miss. For a rectangle, the perimeter is 2x (p+]) while the areais px 1

Yes, very smart. You can see an example below.
S

) Bec.ause squares have the.same sides, to cglcul.ate the
perimeter add up all the sides or calculate it using a
S g string.
Meanwhile, to find the area, the representative of
each side is multiplied so that it can cover one flat
s figure. So we get area of square = side x side (s x s)

As for the rectangle. This is because rectangles have different sides,
namely length and width. So, the formula for the perimeter of a rectangle
is2x(p+1)or (p+1+p +]), lnok at the nicture below.

p

N It can be seen in the picture besides knowing

that the formula for the area of a rectangle is
] 1 length x width (px 1).

n the previous example.
p

After equating the perception of the perimeter and area of squares and rectangles,
students can find and determine the perimeter and area of squares and rectangles of each

To calculate the area can also be mapped as in
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image. Next, students work on the tasks that have been provided on the assignment sheet
given by the researcher.

i 5i juan

Menj Beanuklah kelompok 4 an schanghum, lala digkwsan,
3.9 Meniclaskan dan menentukan keliling dan huzs persey panjang dan persci nruklal kelompok dengan wenian scbanglom, lalu diskusikan
4.9 Menyelesaikan masalah beskaitan dengae kehling dan luas perscpi, dan poriegt Dintas adalah bangun datar yang memiliki boss sama dan keliling yang berbedn, atou luas
e berbeda keliling sama.
I - .L B I. Menurutmu gambar nomer berapa yang sering kanu jumpai dslam kehidupan sehari-
| &% ’ r | 1 | ] ari? Mengapa? Dun berapa kelling dan ussays?
| I _| T | | ] | I Bawioor o B4, don 6B karenn ol 1A saqo Teny,

| | I MENEMUKONMYG g buicu. baew lodinan cgal don TV
I B () in =

1k |'&
T C Ve <A+ BCHCD+DA K = ABABEICDADET £44 §6+4 GHe|Hit
L] | | | T 1 ) ST A PITTIN Braps T
@ : -@ cm Lz pxd
L= 5%5 = 2x& s{emt | = 4%3 , % . Com

- 2 o T
I [ T @ ¢ 2. Buatlsh 3 bentuk yang memiliki luas yang swma tetaps keliling berbeda di kevtas yang

| | coaliedi berikan !
[ | ~|J ~| | B <l> . P i sudah d
| ® . ®m | | L "‘ "(. : 3. Apa Inibungan dari kelling dse luas dan jenis bentuk yang kamu buat?

FIGURE 3. Example of a representation task

The second session aims to invite students to interpret the content of the material
they are learning by connecting it in the context of everyday life. Students were asked to
trace the torn candy wrapper as in the first cycle activity. In this second cycle, the
researcher will emphasize the rules of tearing the candy wrapper so that the shape is
regular and can be counted easily. In addition, students are free to choose the squares and
rectangles they meet around the school to calculate the perimeter and area. In this second
session, the students were able to do well.

'\-\.

FIGURE 4. The researcher explains so that there is no miscommunication

The third session aims to construct students' knowledge to find out the extent of
understanding that students have obtained during learning. At this stage, to complete the
task correctly and adequately, each student must listen carefully to the explanation given
from beginning to end. In addition, students must read a lot of references to increase their
knowledge. In the given task, all students can answer, but not all the answers are correct,
but there is a development from the first cycle.
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- Tugas Terbuka
1. ApaimL?

g J

2. Menurut kalian apa itu keliling dan luas?

Ve i | adalnh t Tt Vg 1Y mudei hana i

T Eabal  voeet carlian "

)

. |

3. Mengapa bisa dikatakan sebagai persegi dan persegi panjang?

; I 1 3
\ena bepdobnua. J1k@ Porconl Ciang
( 3 Vileca : _ﬁ, .
L

FIGURE 5. Open task form in the third session

1
Based on the results obtained by students, students have been gjle to find the
perimeter and area of squares and rectangles in squares and rectangles througflvarious
forms of tasks, including representation tasks, contextual tasks, and open tasks. Based on
the teaching experiment, it can be concluded that the activities in HLT 1, which were
revised to get HLT 2 are as follows.
1. It is further deepening in explaining mathematical concepts and providing concrete
examples that exist in everyday life.
2. Not only giving easy examples but also giving examples ranging from simple to more
complex.
3. Allowing students to explore their environment so that they do not feel burdened in
doing math tasks and learning is fun and constructs students' understanding of the

material.

4. Provide an evaluation of their answers to find out which ones are wrong and how
they are right.

DISCUSSION

Based on the research results using learning trajectory using a cognitive approach in
this study. There were no severe obstacles, and students were able to complete the tasks
given under the criteria of providing perception, assessment, reasoning, imagination, and
capture of meaning related to perimeter and area of squares and rectangles materials. The
learning trajectory activity developed is that students can find solutions carried out by
researchers by interpreting students' initial thoughts about perimeter and area of squares
and rectangles. Able to interpret the contents of the perimeter and area of squares and
rectangles. It learned by connecting in the context of everyday life, constructing the
understanding that students have obtained during perimeter and area of squares and
rectangles learning. Students can convey what they know about this type of assignment by
describing it in their own language.
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N\

Formal Abstrak Keliling danluaspersegi | Keliling danluas persegi panjang
K=4xs K=2x@+
/ L=sxs L=pxl
\\
NO | Gambar Bankak | Panjang | Lebar | Keliling dan Luas
pe

[X]

1 8 4 K= 2 x (p+l)= 2x
Model For H:H: (4+2)= 12 em

L=pxl= 4x2=8 cm?

2, ™
dst..

‘

Model Of |

‘

FIGURE 6. Learning trajectory in the form of an iceberg

Conceptual errors include students' misunderstandings in understanding questions
and using formulas, theorems, or definitions that do not adjust to cofllitions (Ovez, 2012;
Widodo, 2013). Indicators of mastery in understanding there are two aspects 1)
remembering the previous material 2) being able to connect new material with previous
material (Wulandari & Gusteti, 2020).

From the explanation above, it can be concluded that design research using a
cognitive @proach in the form of task variations is based on bloom taxonomy aspects
including knowledge (C1), understanding (C2), application (C3), analysis (C4), evaluation
(C5), and creating. The form of the task is designed to gradually develop students'
knowledge of perimeter and area of squares and rectangles from low to more complex
level SE that students discover mathematical concepts in a guided manner.

sed on the results, students' understanding of the perimeter and area of squares
and rectangles can be developed from the informal to the formal stage. Studfits can
understand the concept of perimeter and area of squares and rectangles so that students
are able to work on the various types of tasks given by the researcher. In addition, the
retrospective analysis obtained is then analyzed to develop the planned learning
trajectory. Through the variety of tasks given, students are able and accustomed to solving
mathematical problems on the perimeter and area of squares and rectangles, ranging from
low-level to complex problems. In addition, this variation in tasks trains students to focus,
be skilled, confident, and develop their creative ideas.

CONCLUSION

In providing understanding fbncepts to students, researchers provide a variety of
tasks in learning thatfire needed to be able to improve mathematical performance in
learning mathematics. The method used in this research is design research, which consists
of three stages: preparing for the experiment, teaching, and retrospective analysis. The

10
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subjects in this study were fourth-grade students at SDN 13 Sungai Pisang Kec. Bungus
teluk kabung, Padang City, West Sumatra, with 15 students.

The Learning Trajectory obtained is a revised learning trajectory from HLT 1 by

explaining mathematical concepts and providing concrete examples that exist in everyday
life, providing examples ranging from simple to more complex, constructing students’
understanding of the material, providing an evaluation of the answers given. They give to
find out what is wrong and how to justify it. This research is limited in the discussion.
Apart from squares and rectangles, many other flat shapes can be developed. Thus, other
researchers are expected to be able to develop learning trajectories on different materials.

REFERENCES

10.

11.

12,

13.

Abadi, M. A. S., & Amir, M. F. (2022). Analysis of the Elementary School Students
Difficulties of in Solving Perimeter and Area Problems. JIPM (Jurnal [lmiah Pendidikan
10(2), 396-408. http://e-
journalunipma.ac.id/index.php/jipm/article /view/11053

Atigoh, K. S. N. (2019). Analisis Kesalahan Siswa Dalam Menyelesaikan Soal
Pemecahan Masalah Pada Materi Pokok Bangun Ruang Sisi Datar. ALGORITMA:
Journal of Mathematics Education, 1(1), 63-73.
https://doi.org/10.15408/ajme.v1i1.11687

Bustang, Zulkardi, Darmawijoyo, Dolk, M., & van Eerde, D. (2013). Developing a local
instruction theory for learning the concept of angle through visual field activities and
spatial  representations. International  Education  Studies, 6(8), 58-70.
https://doi.org/10.5539 /ies.v6n8p58

Cherif, A. H, Gialamas, S., & Stamati, A. (2017). Developing mathematical knowledge
and skills through the awareness approach of teaching and learning. Journal of
Education and Practice, 8(13), 108-132.

Chintia, M., Amelia, R, & Fitriani, N. (2021). Ruang Sisi Datar. Jurnal Pembelajaran
Matematika [novatif, 4(3), 579-586. https://doi.org/10.22460/jpmi.v4i3.579-586
Clarke, D, Clarke, D., Roche, A, & Chan, M. C. E. (2015). Learning from Lessons:
Studying the Construction of Teacher Knowledge Catalysed by Purposefully-Designed
Experimental Mathematics Lessons. Mathematics Education Research Group of
Australasia, 165-172.

Clarke, D., & Roche, A. (2017). MatematikaBehavior : Menggunakan tugas kontekstual
untuk melibatkan para siswa dalam matematika bermakna dan berharga belajar.
November 2016.

Clements, D. H,, Sarama, |, Van Dine, D. W,, Barrett, ]. E,, Cullen, C. |, Hudyma, A.,
Dolgin, R, Cullen, A. L., & Eames, C. L. (2018). Evaluation of three interventions
teaching area measurement as spatial structuring to young children. Journal of
Mathematical Behavior, 50, 23-41. https://doi.org/10.1016/j.jmathb.2017.12.004
Deshmukh sachin sandipan. (2014). Area and perimeter relation of Square and
rectangle (Relation All Mathematics). IOSR fournal of Mathematics (I0SR-JM), 10(6),
01-07. https://doi.org/10.9790/5728-10660107

Fatimah, A. T. (2021). Koneksi Matematis Siswa pada Tugas Matematis Berbasis Hasil
Pertanian: Konteks, Konsep, dan Prosedur Matematis. Jurnal Elemen, 7(2), 295-309.
https://doi.org/10.29408/jel.v7i2.3176

Fauzi, K. M. A, Dirgeyase, . W., & Priyatno, A. (2019). Building Learning Path of
Mathematical Creative Thinking of Junior Students on Geometry Topics by
Implementing Metacognitive Approach. International Education Studies, 12(2), 57.
https://doi.org/10.5539/ies.v12n2p57

Gracia, N., Rahayu, W, & Hakim, L. EL (2020). Untuk Membangun Pemahaman
Relasional. 13, 225-238.

Jupri, A. (2017). From geometry to algebra and vice versa: Realistic mathematics
education principles for analyzing geometry tasks. AIP Conference Proceedings, 1830.

11




14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
25.

26.

27.

Kurniawati, Amir

https://doi.org/10.1063/1.4980938

MdYunus, A. S., Ayub, A. F. M., & Hock, T. T. (2019). Geometric thinking of Malaysian
elementary school students. International Journal of Instruction, 12(1), 1095-1112.
https://doi.org/10.29333/iji.2019.12170a

Ovez, F. T. D. (2012). The Effectiveness of 4mat Teaching Model in Overcoming
Learning Difficulties in the Perimeter and Area of Circle and Perpendicular Cylinder
among the Seventh Year Students. Procedia - Social and Behavioral Sciences, 46, 2009-
2014. https://doi.org/10.1016/j.sbspro.2012.05.419

Ozdemir, B. G. (2017). Mathematical practices in a learning environment designed by
realistic mathematics education: Teaching experiment about cone and pyramid.
European journal of Education Studies, 3(5), 405-431.

Panaoura, A. (2014). Using representations in geometry: a model of students’
cognitive and affective performance. International Journal of Mathematical Education
in Science and Technology, 45(4), 498-511.
https://doi.org/10.1080/0020739X.2013.851804

Prahmana, R. C. 1. (2017). Design Research (Teori dan Implementasinya: Suatu
Pengantar). Jakarta: Rajawali Pers, November, 1-153.

Rofii, A, Sunardi, S, & Irvan, M. (2018). Characteristics of Students’ Metacognition
Process At Informal Deduction Thinking Level in Geometry Problems. International
Journal on Emerging Mathematics Education, 2(1), 89.
https://doi.org/10.12928/ijeme.v2i1.7684

Seah, R. (2015). Reasoning with geometric shapes Visualisation as a tool for geometric
reasoning. The Australian Mathematics Teacher, 71(2), 4-11.

Syahbana, A. (2013). Alternatif Pemahaman Konsep Umum Volume Suatu Bangun
Ruang Ali Syahbana Program Studi Pendidikan Matematika Universitas PGRI
Palembang. Fdumatica, 03(02), 1-7.

Van den Akker, |, Gravemeijer, K., Mckenny, M., & Nieveen, N. (2006). Design research
from a learning design perspective Educational Design Research Edited by: Jan van
den Akker University of Twente , the Netherlands Koeno Gravemeijer University of
Utrecht , the Netherlands Susan McKenney University of Twente , the Netherl.
Educational Design Research, fanuary, 45-85.

Wickstrom, M. H, Fulton, E. W, & Carlson, M. A. (2017). Pre-service elementary
teachers’ strategies for tiling and relating area units. Journal of Mathematical
Behavior, 48, 112-136. https://doi.org/10.1016/j.jmathb.2017.05.004

Widjaja, W. (n.d.). The Use Of Contextual Problems To Support. 1991, 151-159.

Winarti, D. W.,, Amin, S. M,, Lukito, A.,, & Van Gallen, F. (2012). Learning the concept of
area and perimeter by exploring their relation. Journal on Mathematics Education,
3(1), 41-54. https://doi.org/10.22342 /jme.3.1.616.41-54

Wulandari, S, & Gusteti, M. U. (2020). Analisis kesalahan menyelesaikan soal
trigonometri siswa kelas x sma. Math Educa, 4(1), 64-80.

Yunianto, W,, Indra Prahmana, R. C, & Crisan, C. (2021). Indonesian mathematics
teachers’ knowledge of content and students of area and perimeter of rectangle.
Journal on Mathematics Education, 12(2), 223-238.
https://doi.org/10.22342 /JME.12.2.13537.223-238

BRIEF PROFILE

Labibah Kurniawati is a student of the primary school teacher education study

program, faculty of psychology @ education, Muhammadiyah University of Sidoarjo.

Mohammad Faizal Amir is a lecturer in the primary school teacher education study

program, psychology and educational science faculty, Muhammadiyah University of
Sidoarjo. He has expertise in the field of Mathematics Education, especially in elementary
school mathematics. He also often receives research grants on elementary school
mathematics by the LPDP and the Kemendikbud.

12




Development of learning trajectory of perimeter and area of
squares and rectangles through various tasks

ORIGINALITY REPORT

11 100 4 o}

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

moam.info

Internet Source

A

o

zenodo.org

Internet Source

2%

e

Hanifah, S.B. Waluya, Rochmad, Wardono.
"Mathematical Representation Ability and Self

-Efficacy", Journal of Physics: Conference
Series, 2020

Publication

T

-~

worldwidescience.org

Internet Source

T

o

simakip.uhamka.ac.id

Internet Source

(K

bis.unimma.ac.id

Internet Source

T

BH B

e-journal.unipma.ac.id

Internet Source

T

inomatika.unmuhbabel.ac.id

Internet Source



T

Exclude quotes On Exclude matches Off

Exclude bibliography On





