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Abstract. The calculation of plane geometry building areas in elementary school still
relies on students' ability to remember and memorize formulas. In line with that, the use
of innovative techniques such as SGGS-LINGKES has not been explored much. To fill
this gap, we designed mathematics learning using SGGS-LINGKES techniques and
presented them systematically. In order to achieve this goal, the literature research
method has been applied for six months in the academic year 2020/2021. As a result of
our research, we present detailed learning stages based on S-LINGKES, G-LINGKES,
and GS-LINGKES features. This stage provides educators with insight into the media S-
LINGKES, G-LINGKES, and GS-LINGKES as an alternative method of teaching and
learning on broad topic plane geometry. However, the summary of the effectiveness of
the use of these media is not clear. Therefore, an experimental study is needed on the
effect of using S-LINGKES, G-LINGKES, and GS-LINGKES media in the future.
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1 Introduction

Guarino Guarini, mathematician and architect, asserted that architecture, a discipline
primarily concerned with size, depended on geometry [1]. In line with that, the research results
have confirmed that geometric skills play an essential role in developing problem-solving
skills that are directly used in everyday life [2]-[8]. Thus, studying geometry means helping
students improve logic, problem-solving, and reasoning skills. Geometry has wide
applications in everyday life both directly and indirectly [9], [10]. There are so many models
of flat shapes in real life that can be used as a context in learning geometry. This fact provides
an initial hypothesis that learning geometry should not be difficult for students. This
hypothesis is supported by the results of previous research that learning geometry is highly
dependent on studying work examples such as the use of media that emphasizes students'
physical activity [11].

Correspondingly, some researchers have used real-world contexts such as traffic signs to
study triangular shapes [12]. They found that traffic sign contexts in learning geometry were
very significant in developing students' geometric skills. This finding is supported by the
results of other studies that the use of context in learning geometry, such as didactic games
and exercises using media, can foster student academic performance [13]-[15]. However, the
use of contexts far from the student's environment is one of the obstacles. In this connection,
the researchers recommend the importance of making hand media that can be used as a
context in learning.
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As an effort to follow up on previous research suggestions, further studies oriented to the
development of hand media need to be carried out. In this connection, this literature study was
conducted to design geometry learning using innovative techniques such as SGGS-LINGKES.
This study will contribute to the literature, namely offering innovative work that teachers can
use to help make it easier for students to understand the concept of the area of a flat shape.

2 Methodology

This study uses a research library as a research method. Library research is a series of
activities related to collecting library data, reading and taking notes and processing the
research materials. It is research that utilizes library sources to obtain research data. This
research was conducted in a library that collects data on learning geometric shapes. In this
study, we used a content analysis approach model. Content analysis is a research tool used to
determine certain words, themes, or concepts in some qualitative data provided in the text
[16]. By using content analysis, researchers can measure and analyze the existence, meaning,
and relationships of certain words, themes, or concepts related to the problem of learning
plane geometry.

In this study, data sources which are written materials, consist of secondary data sources
obtained from libraries, online databases such as Springer, Amazon, and sage book. We have
also used the google scholar database, which generally covers a broad range of topics about
geometric shapes. The search results were further analyzed in-depth to find two keywords: the
relation to learning the geometry of flat shapes, namely the problem related to calculating the
area of a rectangular shape and calculating the area of a rectangular shape. In the literature, the
presentation of the problem directly uses a formula and is expected to be memorized by
students. Based on these two keywords, we compiled in detail the innovative work, namely
how to calculate the Flat Area using the S-LINGKES technique. The broad categories
calculate the area of a triangle shape, calculate the area of a rhombus shape, and calculate the
area of a kite shape detailed in the results and discussion section.

In discussing these keywords and categories, which are the basis for learning plane
geometry in elementary schools, we use the S-LINGKES technique. The S-LINGKES
technique is an acronym for the word Arrangement of relations between elements or concepts
and makes conclusions. The S-LINGKES technique, which is intended, is a technique of
arranging various unit squares so that they can be in the form of rectangular or square shapes
and then analyze the relationships between related concepts to find the area of a rectangular or
square shape.

Thus, the calculation of the area of a rectangular or square flat shape using the S-
LINGKES technique includes the following steps: (1) preparing a number (in a certain
number) of unit squares, which are made from paper or cardboard, (2) compiling a unit square
exist to the point that it is in the form of a rectangular or square model, (3) analyzing the
relationship between elements/concepts of length and width from the rectangular or square
model formed, and (4) formulating conclusions or generalizations..

The following technique is the G-LINGKES Technique. G-LINGKES is an acronym for
the word Scissors-annalist relationship between elements or concepts and makes conclusions.
The G-LINGKES technique, which is meant to be a technique of cutting a flat shape in the
form of a rectangle, rhombus, and/or kite through its diagonal lines in such a way that it will
be divided into two equally, and each looks like a triangular shape, then analyze the



relationship between related concepts to find the area of the shape that was formed or the
original form, ends by making a conclusion.

Thus, the calculation of the area of a triangle, rhombus and kite shape using the G-
LINGKES technique includes the following steps: (1) preparing a rectangular or rhombus or
kite shape model, which is made from manila paper or cardboard, (2) cut out existing
rectangular or rhombic shapes or kites through the diagonal lines of these shapes so that they
are formed into two similar and congruent triangular shapes, (3) analyze the relationship
between elements / concepts from the original shape with new shapes that are formed, and (4)
formulate conclusions or generalizations.

Finally, we discussed the GS-LINGKES technique. GS-LINGKES is an acronym for the
word Scissors Arrangement, analyzes the relationship between elements or concepts, and
makes conclusions. The GS-LINGKES technique, which is meant to be a technique of cutting
a certain flat shape in the form of a triangle, parallelogram, trapezium, rhombus, Kite, or circle
into several pieces which can then be arranged to form a new flat shape can be in the form of
rectangular or square or triangular shapes, then analyze the relationship between related
concepts to find the area of the new flat shape that is formed.

Thus, the calculation of the area of a triangle, parallelogram, trapezium, rhombus, and
circle using the GS-LINGKES technique includes the following steps: (1) preparing a
triangular or parallelogram model or trapezium or rhombus, and / or circles, made of manila
paper or cardboard, (2) cutting triangular shapes, parallelograms or trapezium or rhombus, and
/ or existing circles into several pieces in the form of triangles or rectangles or squares or
trapezium or a circle, (3) arranging the cutout pieces in such a way that the existing pieces can
form a new shape in the form of a rectangular or square or triangular shape, (4) analyzing the
relationship between elements/concepts from the original shape with the new shape formed,
and (5) formulating conclusions or generalizations.

3 Result and Discussion

3.1 Calculating the area of a flat using the S-LINGKES technique

In an effort to help students have a good understanding of the concept and how to
calculate the area of a flat shape in the form of a rectangle or square, students need to be
involved in the calculation process. Students need to be given space and opportunity to
experience and do discovering concepts and ways of calculating the area of a flat shape in the
form of a rectangle or square. In detail, the calculation of the area of a flat shape is through the
following S-LINGKES technique by following the steps described above.

1. Calculating the area of a rectangular shape
a. Prepare several unit squares, for example, 10-unit squares, as in Figure 1

e

Fig 1. 10 square units
b. Construct the 10-unit squares.
c. Analyze the relationship between the elements of length and width of the rectangular
shape model that is formed. This process provides four possibilities. The first




2.

possibility is that the process shows a 10 x 1 relationship; the second possibility
shows a 1 x 10 relationship; the third probability represents a 5 x 2 relationship, and
the fourth probability represents a 2 x 5 relationship.

Formulate conclusions

If the horizontal arrangement is called the length (p) and the vertical arrangement is
called the width (1), then the area of the shapes according to the model formed is:
length x width. The shapes that are formed are all rectangular. Thus, it can be
concluded that: Area of the rectangle = p x I.

Calculating the area of a square shape

a.

Prepared 16 square units, as in Figure 2.

o o

Fig 2. 16 square units
Construct the 16-unit squares.
Analyze the relationship between the elements of length and width of the rectangular
or square model that is formed. This process provides five possibilities. The first
possibility is that the process exhibits a 16 x 1 relationship; the second possibility
shows a 1 x 16 relationship; the third possibility shows an 8 x 2 relationship; The
fourth possibility represents a 2 x 8 relationship, and the fifth probability represents a
4 x 4 relationship.
Formulate conclusions
If the horizontal arrangement is called the length (p) and the vertical arrangement is
called the width (1), then the area of the shapes according to the model formed is: p x
I. The shapes that are formed, there are four that are rectangular and one that is
square. A 4 x 4 arrangement indicates that the length is the same as the width, and an
arrangement like this is called a square. Thus, if p = | = s, it can be concluded that:
Area of square = side x side = s2.

3.2 Calculating Area of Flat with G-LINGKES Technique

Pay attention to the calculation of the area of the flat shapes through the following G-
LINGKES technique by following the steps described above

Calculate the area of a triangle

1.

a.

A rectangular shape model made of manila paper or cardboard is prepared, as shown
in Figure 3.

Fig 3. Rectangle

Cut out the existing rectangular shape through one of the diagonal lines.

Analyze the relationship between elements or related concepts from the original
rectangular shape to the triangular shape formed as a result of cutouts. In accordance
with the shape that is formed, which is in the form of two triangular shapes that are
the same and congruent, then three relationships are obtained. First, the base (a) of
the triangle is equal to the length of the original shape (rectangular shape); both the
height (t) of the triangle shape is the same as the width of the original shape



(rectangular shape), and the third total area of the two triangular shapes that are
formed is the same as the area of the original shape (rectangular shape).

d. Make conclusions
A triangular shape that is formed is half or half of the original shape (rectangular
shape). In this case, the area of one of the triangles formed is equal to half of the area
of the rectangle. Since the length (p) is the same as the base (a), and the width (1) is
the height (t), it can be concluded that the area of the triangle = 1/2 (length x width) =
1/2 (base x height). Thus, it can be concluded that: Area of the triangle = 1/2 (a x t).

2. Calculating the area of a rhombus shape
a. A rhombus shape is prepared, as shown in Figure 4.

Fig 4. Rhombic

b. Cut out the existing rhombic shape through one of the diagonal lines, as shown in the
picture on the side.

c. Analyze the relationship between elements or related concepts from the original
rhombus shape to the triangular shape formed as a result of clippings. According to
the shape that is formed, which is in the form of two triangular shapes that are the
same and similar, then three relationships are obtained. First, the base (a) of the
triangle is the same as the diagonall (d1) of the rhombus (a = d1). Second, the height
(t) of the shape of the triangle is equal to half of the diagonal2 (d2) of the rhombus (t
= 1/2 d2), and the three areas of the rhombus are equal to the total area of the two
triangles formed.

d. Make conclusions
Since the area of the triangle = 1/2 (a x t) = 1/2 [d1 x (1/2 d2)], and the area of a
rhombus is twice the area of the triangle, it is found that the area of a rhombus = 2 x
{1/2 [d1 x (1/2 d2)]} = 1/2 (d1 x d2). Thus, it can be concluded that the area of the
rhombus shape = 1/2 (d1 x d2).

3. Calculating the area of the kite
a. Prepared a kite shape, as shown in picture 5.

Fig 5. Kites

b. Cut out the existing kite shapes through the vertical diagonal line (the red one), as
shown in the following image.

c. Analyze the relationship between elements or related concepts from the original
shape in the form of a kite with the shape of two triangular shapes that are the same
and congruent as a result of the cutout. In accordance with the shape that is formed,
which is in the form of two triangular shapes that are the same and similar, then three
relationships are obtained. First, the base (a) of the triangle is the same as the
diagonall (d1) of the kite, written a = d1. The two heights (t) of the triangle are equal



to half of the diagonal2 (d2) of the kite shape, t = 1/2 d2. Third, the area of the kite
shape is equal to the area of the two triangles formed.

d. Make conclusions

e. Since the area of the triangle = 1/2 (a x t) = 1/2 [d1 x (1/2 d2)], and the area of the
kite is twice the area of the triangle, it is found that the area of the kite =2 x 1/2 [d1 x
(1/2 d2)] = 1/2 (d1 x d2). Thus, it can be concluded that the area of the kite = 1/2 (d1
x d2).

3.3 Calculating the area of a flat using the GS-LINGKES Technique

Pay attention to the calculation of the area of a flat shape through the following GS-
LINGKES technique by following the steps described above.
1. Calculating the area of a triangle shape

a. Prepared a triangular shape, as shown in Figure 6.

Fig 6. Kites

a. Cut out the existing triangular shape through a horizontal line bisecting the length of
the line t, followed by marking them differently.

. Arrange the cutout pieces as shown in the following picture.

c. Analyzing the relationship between the concepts / elements that are related from the
original form in the form of a triangular shape to the rectangular shape formed as a
result of the arrangement of the triangular shape pieces, and according to the shape
formed in stage c), three relationships are obtained. First, the length of the rectangle
formed = the base of the triangle. The two widths of the rectangle formed = half of
the height of the triangle. The three areas of the triangle shape = the area of the
rectangle formed.

d. Make conclusions
Since the area of the triangle = the area of the rectangle formed = length x width, it is
found that the area of the triangle = a x 1/2 t. Thus, it can be concluded that the area
of the triangle = 1/2 (a x t).

2. Calculating the area of a parallelogram
a. A parallelogram model is prepared, as shown in Figure 7.

Fig 7. Parallelogram

a. Cut out the existing parallelogram shape through its height line, followed by marking
it differently, as shown in the following figure.

b. Arrange the cutouts as shown in the following figure.

c. Analyzing the relationship between the concepts / elements that are related from the
original form in the form of a parallelogram to the rectangular shape formed as a
result of the arrangement of the parallelogram pieces, and according to the shape
formed in step c), three relationships are obtained. First, the result of the arrangement
of the pieces of the parallelogram is obtained a rectangular shape. Second, the



rectangle formed has the same length as the base of the original shape
(parallelogram), and the width is the same as the original height (parallelogram). The
three areas of the original shape (parallelogram) are equal to the area of the rectangle
formed from the pieces of the parallelogram shape.

Make conclusions

Since the length (p) of the rectangle formed = the length of the base (a) the
parallelogram shape, and the width () the shape of the rectangle formed = the height
(t) of the parallelogram shape, it is obtained that the area of the parallelogram =
length x width = base x height. Thus, it can be concluded that the area of the
parallelogram = a x t.

Calculating the area of a rhombus shape

a.

Two same rhombus shapes were prepared, as shown in Figure 8.

Fig 8. Parallelogram
Cut one of the two existing rhombic shapes through its diagonal line so that it
becomes four equal and congruent right triangles, followed by marking them
differently.
Arrange cutout pieces.
Analyzing the relationship between the concepts / elements related from the original
form in the form of two rhombic shapes to the shape of a square shape formed as a
result of the arrangement of the pieces of one rhombus shape arranged together with
another rhombus shape, and according to the shape formed in step c), then we get
three relationships. First. the shape formed from the combination of two rhombus
shapes is a rectangular shape, whose side length = the diagonal of the rhombus.
Second, the area of two rhombus shapes = the area of the square formed. The three
areas of the squares formed = diagonall x diagonal2 = d1 x d2.
Make conclusions
Since the area of the two rhombus shapes = the area of the square formed, it is found
that the area of the rhombus shape = 1/2 of the area of the square. Thus, it can be
concluded that the area of the rhombus shape = 1/2 (d1 x d2).

Calculating the area of a circle

a.

134

Prepare a circle shape, as shown in figure 9.

Fig 9. Circle
Cut through the circular diameters into several equal edges.
Arrange the existing grids in such a way as to form a rectangular shape.
Analyzing the relationship between the concepts / elements that are related from the
original circular shape which is cut in the shape of a circle, and the results of the



arrangement of the existing grids to form a rectangular shape, three relationships are
obtained. First, the length of the rectangle formed = 1/2 of the circumference of the
circle = 1/2 K. The two widths of the rectangle formed = the radius of the circle =r.
The three areas of the rectangle formed = length x width = 1/2 K x r
e. Make conclusions

Since the area of the circle = the area of the rectangle formed, it is found that the area
of the circle = 1/2 K X r, and remember that the circumference of the circle (K) = 2mr.
Thus, it can be concluded that the area of the circle = 1/2 (2ar) x r=nr * 2.

4 Conclusion

Learning activities to calculate the area of a flat shape using the SGGS-LINGKES
technique allow students to experience the process of obtaining the formulas for calculating
the area of a flat shape for themselves. In this case, through direct experience during learning
activities, students' thinking can be directed and developed to understand mathematical
concepts well, rather than just memorizing or retelling something that was told by the teacher.
Thus, the management of learning should provide space and opportunities for students to
allow the learning process to occur in students.

The management of mathematics learning in primary schools, which is generally still
informative by relying on the ability of students to remember and memorize what is conveyed
or taught by the teacher, needs to be changed and developed into meaningful learning.
Meaningful learning is an activity of managing learning that provides space and opportunity
for students to not only actively accept knowledge but must be able to understand it well.
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