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Abstract

Students' difficulties in understanding the concept of scale, both conceptually and applicative,
are caused by learning that is still abstract and has minimal connection to the real context, so it is
necessary to present learning that is more meaningful and applicable. This study aimed to produce a
learning trajectory for the concept of scale through rice field size exploration using Google Earth.
The approach employed was design research of validation studies type, which encompassed three
stages: design preparation, design experiment, and retrospective analysis. The study was conducted
at State Junior High School 1 Belitang involving two classes, eight students from class VII.3 and
thirty-one students from class VI1.4. Data was collected through student activity sheets, observations,
and interviews, then analyzed qualitatively using descriptive methods with triangulation techniques.
The results showed that learning trajectory for the concept of scale starting from measuring images,
comparing sizes in images and actual sizes, making model representations through double number
lines, discussing the concept of scale and applying scale in real calculations. The study implied the
importance of contextual digital media in fostering meaningful and concrete understanding of
mathematical concepts.
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INTRODUCTION

Understanding the concept of scale is an important competency in mathematics that is used to
compare, model real situations, and solve problems based on relative quantities in everyday life (Putri
et al., 2023). Scale is a comparison between the size of the representation of an object or area in the
image and the actual size in the field (Igbal et al., 2021). The concept of scale is closely related to
everyday life, especially in reading maps, making plans, and interpreting sizes in images or aerial
photographs (Alfatikh et al., 2020; Chau & Dinh, 2023; Fatayan, 2024). However, the concept of
scale is often learned abstractly, making it difficult for students to understand its relevance and
application in real life.

Several studies show that students have difficulty solving scale-related problems and have a
low understanding of the concept (Arista et al., 2022; Putri et al., 2023; Saputro, 2023; Wijayanti et
al., 2022). This is due to scale learning which is still dominated by conventional approaches that are
abstract and do not link concepts to real contexts (Igbal et al., 2021; Sukmaningthias et al., 2022). In
addition, students' learning habits that tend to rely on memorization methods and teacher-centered
learning (Sari et al., 2022) as well as weak mastery of prerequisite material also worsen students'
understanding of scale (Arista et al., 2022). As a result, students have difficulty in understanding the
concept of scale both conceptually and applicative (Wijayanti et al., 2022).

Several studies in the last decade have highlighted the importance of contextual approaches in
mathematics learning, including the use of digital technology. For example, Nusantara et al., (2021);
Ria et al., (2024); Sari et al., (2025); and Sagita et al., (2025) emphasize the importance of real
context in realistic mathematics education so that students can construct knowledge based on direct
experience. In the context of digital technology, Jaeger (2024) and Wahid (2023) showed that the
use of digital technology in the form of satellite images and geospatial applications such as Google
Earth can improve students' spatial understanding and strengthen the connection between subject
matter and the real world.

As a solution to these problems, it is necessary to improve learning by using realistic
mathematics approaches such as Pendidikan Matematika Realistik Indonesia also known (PMRI) or
Indonesian version of realistic mathematics education. The PMRI approach emphasizes the use of
real contexts in mathematics learning to build meaningful understanding of concepts by linking
students' daily experiences, thus increasing motivation and thinking skills (Mardhiyah et al., 2023;
Rawani et al., 2023). The use of real contexts in mathematics makes learning more fun and
meaningful (Zakaria & Dewantara, 2024). PMRI facilitates students in connecting abstract
mathematical concepts with real-life situations, thereby enhancing their engagement and
understanding through familiar context (Putri et al., 2025; Sari et al., 2025b). Several studies found
that the use of the approach can improve students' mathematical abilities such as concept
understanding (Sari et al., 2024), mathematical communication skills (Trisnawati et al., 2023),
critical thinking (Herlawan et al., 2023); and problem solving skills (Widiastuti & Nindiasari, 2022).
Five principles of learning activities in PMRI include the use of realistic contexts, the use of models,
the existence of student activities in learning, interactivity and intertwine with other material
concepts (Sari et al., 2025b; Sukasno et al., 2024).

Besides using realistic context, this research also integrates digital technology in learning.
Google Earth is a globe simulation software that allows users to locate, measure distances, rotate and
tilt the Earth, and visually display geographic data (Chau & Dinh, 2023). The use of Google Earth in
learning can increase student motivation and engagement through visual displays and interactive
quizzes, thus promoting better understanding of the material and learning achievement (Fatayan,
2024). Google Earth provides a more authentic, contextual and exploration-based learning
experience, allowing students to virtually explore regions, measure distances and areas, and compare
visual representations with real conditions (Ria & Handayani, 2024). Google Earth can connect
students' exploration experiences with a concrete understanding of the concept of scale. The use of
rice fields as an exploration object was chosen because it is contextual, easy to observe, and can be
measured directly or virtually. This approach combines environment-based learning, spatial
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technology, and visualization strategies that aim to address the gap between symbolic representations
and students' real understanding.

Previous research has utilized Google Earth for geography learning (Chau & Dinh, 2023),
proven to improve geography learning outcomes (Alfatikh et al., 2020), and geospatial thinking skills
(Jaeger, 2024). In mathematics learning, Google earth has only been used to improve students' critical
thinking skills in plane and space geometry material (Kinanti et al., 2024) and to understand the
concept of spherical geometry (Nos & Motta, 2024). There are no researchers who utilize Google
Earth for scale material. In addition, research that develops learning trajectories has been done such
as (Nusantara & Putri, 2018) who developed a learning trajectory for straight line gradient material
using the ladder context. Risdiyanti & Prahmana research (2021) developed a learning trajectory for
set material using the context of puppets. Utami et al., (2024) research developed a learning trajectory
for System of Linear Equations in Two Variables using the context of Jakabaring Tourism. The study
by Utari et al., (2024) developed a learning trajectory to support statistical literacy through the
context of Pagaralam coffee. Then, Sari et al., (2025a) designed a learning trajectory for rate material
using the context of plowing rice fields. A recent study by Sari et al., (2025b) developed a learning
trajectory for ratio material using rice fertilization context. Many researchers have developed
learning trajectories but not many have integrated contextual problems and digital technology to
develop learning trajectories.

Mostly, previous studies still focus on the use of Google Earth in the context of learning
geography and geometry materials in mathematics, not many have specifically developed a learning
trajectory of scale based on the exploration of digital images of rice fields through Google Earth in
the junior high school environment. This is the gap as well as the basis of the uniqueness of this
research, namely the integration of Google Earth in the learning trajectory of the concept of scale
through the exploration of the size of rice fields as a local context close to students' lives. This activity
is relevant because agricultural land is part of the environment that is familiar to students in Belitang,
and can be directly measured, observed and analysed by students. The novelty of this research lies
in the integration of Google Earth with the local context of rice fields within a scale learning
trajectory—an approach that has not been previously explored. This innovation is expected to bridge
the gap between symbolic representations (such as maps and numerical data) and students’ real
understanding of size and scale, while promoting more contextual, meaningful, and relevant
mathematics learning in the digital era. The use of images through digital technology such as Google
Earth has the potential to create learning that is more contextual, meaningful, and interesting for
students.

This research is also highly relevant to the Sustainable Development Goals (SDGS),
particularly SDG 4: Quality Education, as it aims to improve students’ conceptual understanding
through contextual and technology-integrated mathematics learning. By leveraging local contexts
and real-world exploration via digital tools like Google Earth, this study contributes to the practice
of Education for Sustainable Development (ESD) and promotes meaningful, inclusive, and future-
oriented learning. The integration of mathematical modelling and spatial reasoning through digital
media supports interdisciplinary thinking and fosters students’ readiness to solve authentic problems
(Bulut & Ferri, 2025; Nurhayati et al., 2025). Thus, the mathematics education innovation offered
linking practical scale concepts and digital technology supports the achievement of SDG 4 by
providing meaningful, inclusive and relevant learning for students in a concrete way.

The purpose of this research is to produce a learning trajectory for the concept of scale through
rice field size exploration using Google Earth. This research is expected to be a practical and
theoretical contribution in the development of technology-based learning innovations and local
contexts, as well as answering the need for more meaningful and applicable learning in the digital
era.
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METHOD

Research Type

This study uses a validation study design research approach that focuses on producing a
learning trajectory of the concept of scale through rice field size exploration using Google Earth.
This approach was chosen because it can accommodate iterative learning development with three
stages: preparing for the experiment, design experiment, and retrospective analysis of the student
learning process.

Research Procedure

Design Research Tipe

Validation Studies

l l |

PREPARING FOR DESIGN ANALYSIS
THE EXPERIMENT I EXPERIMENT - RETROSPEKTIF

l

LAS trial in small classes
and observations were

. Literature study (PMR, scale, PILOT made by teachers compare the HLT
context related to the topic) EXPERIMENT regarding student formulated at the
* Analysis of student and teacher responses when beginning with the results
needs working on LAS. of students' answers
. Curriculum analysis during the experiment
. Formulating HLT, designing process
learning instruments and devices TEACHING Revision l
EXPERIMENT «— according to
observation
notes LT (LEARNING
TRAJECTORY
HLT (HYPOTHETICAL LAS
L2 e e ey imol ) ALT (ACTUAL LEARNING
implementation — 5 TR

to one large class

Figure 1. Validation Study Flow in the Development of a Scale Learning Trajectory

Figure 1 shows that this study used validation studies design with three main stages, hamely
preparing for the experiment, design experiment, and retrospective analysis. First, in preparing for
the experiment stage, a literature study related to PMRI, the concept of scale, and local context,
students and teachers need analysis, curriculum analysis, as well as the formulation of HLT and
learning tools were conducted. Next, at the design experiment stage, the learning trajectory was tested
through a pilot experiment involving a small class to observe student responses, then revised and
continued with a teaching experiment implemented in one large class to produce an ALT. Finally, at
the retrospective analysis stage, the HLT was compared with the ALT based on empirical data to
formulate a validated learning trajectory of scale material as the result of the research.

Research Subject

This research was conducted at State Junior High School 1 Belitang in the semester involving
two different classes. The subjects in the pilot experiment stage were eight students from class VI1.3,
purposively selected based on their level of mathematical ability. The selection process was carried
out with assistance from the mathematics teacher, who provided information on each student’s prior
knowledge and daily academic performance. The subject included two students with medium ability
(midterm exam scores around the minimum mastery criterion or KKM, which is 70), one high-ability
student (with midterm exam scores above 80), and one low-ability student (with midterm exam
scores below the KKM) in each group. This selection of subjects was done to ensure the
representation of diverse ability levels in the classroom, thus reflecting the varied characteristics of
the students and allowing the researcher to observe the diverse responses and strategies of the
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students in following the designed learning trajectory. After the initial trial stage, the revised learning
trajectory was then implemented in the teaching experiment stage with all 31 students of class VIlI.4.
This stage aims to test the learning trajectory in a real classroom context.

Data Collection and Data Analysis

Data in this study were collected through several techniques, namely student activity sheets
(LAS) used to record students' thinking processes and understanding during the learning activities;
observations made by partner teachers to record classroom dynamics, student involvement, and the
smooth implementation of the learning trajectory; and interviews with purposively selected students
to dig deeper into their concept understanding, difficulties encountered, and learning experiences
while using the trajectory. The data obtained was analyzed qualitatively with a descriptive approach.
Analysis was conducted continuously at each stage of the experiment to revise and refine the learning
design. Data validity was ensured through triangulation of techniques, namely by comparing the
results of activity sheets, observation notes, and interviews to ensure consistency of findings.

RESULTS

Based on the results of the first stage of the design experiment through literature study
activities, analysis of student and teacher needs, curriculum analysis, the formulation of the alleged
learning trajectory of scale material is obtained as presented in Table 1.

Table 1. Design HLT on Scale Using Google Earth

Activities Aims Conjecture
Students can understand
that the concept of scale is
an activity to compare the
size in the picture with the
actual size.

- Some students cannot
understand  that  the
concept of scale is an
activity of comparing the
size on the drawing with
the actual size.

Investigating the shape of rice Students knowing the shape of
fields through measurement the rice fields and the
activities and measuring the comparison of the size in the
length of the rice fields in the picture with the actual size
picture.

Calculate and simplify the Students can identify the - Students can understand that
comparison between the size relationship between the size on a scale, one unit on a
of the rice field in the image of 1 cm in the picture and the drawing represents a certain
and the actual size. actual size of the rice field. actual size.

- Some students do not
understand that on a scale,
one unit on a drawing
represents a certain actual
size.
Students can create model
representations on a scale
using a double number
line.

- Some students are unable
to model representations
on a scale and do not
understand the number
line, so they have difficulty

Draw a double number line Students can make double
that represents the ratio of the number lines correctly

length of the rice field in the

picture to the actual length of

the rice field.
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creating a double number

line.
Students discuss and write Students understand units in -  Students can create model
down the definition of scale solving problems related to representations on a scale
and solve problems related to scale. using a double number
scale by utilizing the units on line.
the scale. - Some students are unable

to model representations
on a scale and do not
understand the number
line, so they have difficulty
creating a double number
line.

The second stage is experimental design which begins with the implementation of a pilot
experiment. At this stage the researcher tested the scale activity sheet that had been prepared to eight
students in class VII.3 who had diverse abilities. Students were formed into two groups and the
teacher acted as an observer who observed and recorded student responses when working on the
LAS. Table 2 is a summary of the observation results along with suggestions for improvement given
by the observer.

Table 2. Observation Summary of Experimental Design

Observation Results Advice
- Some students did not start the - Before getting into the concept of scale, students
measurement from zero on the need to be given explicit understanding and
ruler. practice of the use of measuring instruments

- Students had difficulty drawing the
number line and determining the
distance between points.

(ruler) and visual representations (number line) to
prevent misconceptions and ensure students have

- Some students had difficulty the necessary basic skills.
calculating the actual size fromthe -  The questions on the LAS need to be simplified
data. and adjusted to the students' abilities.

Based on Table 2, several obstacles were found experienced by students in understanding
material related to measurement and scale. Some students did not seem to understand how to use
measuring instruments correctly, indicated by not starting the measurement from zero on the ruler.
In addition, students had difficulty in drawing number lines and determining the distance between
points, which showed a weak understanding of visual representations. Difficulties were also seen
when students tried to calculate the actual size based on the given data, indicating a lack of mastery
of the concept of scale. Based on the observation notes, observer suggested that before going into
scale material, teachers provide explicit understanding and practice on the use of measuring tools
(rulers) and visual representations (number lines). This is important to prevent misconceptions and
ensure students have adequate basic skills. In addition, the questions in LAS need to be simplified
and adjusted to students' abilities so that they are easier to understand and work on.

After being corrected according to the notes from the observation results, the researcher
implemented the LAS into one large class of 31 students. The following is a description of a series
of activities on the scaled LAS.

Activity 1: Investigating the shape of rice fields through measurement activities and measuring
the length of the rice fields in the picture.

In this activity, students are invited to investigate the shape of rice fields through direct observation
and measurement activities on images of rice fields displayed, for example from Google Earth or

Print ISSN: 2088-2157, Online ISSN: 2580-0779 Page 203



Integrating Google Earth into Scale Learning

printed images. Students are asked to identify the shape of the rice field, such as a square or rectangle,
and measure the length of its sides using a ruler. The purpose of this activity is for students to
understand that images are scaled representations of real objects, and to begin to recognize the
relationship between size in images and actual size. This activity is the initial stage to build an
understanding of the concept of scale through concrete and visual experiences. Through this activity,
students know the shape of the rice fields and the comparison of the size in the picture with the actual
size.

Ayo mengeksplorasit English Version:
21ah tampilan sawah yang dimilk oleh Pak Burhan apabila dilinat 1. Is the rice field outlined in
ool !,',“,:trri"“l:'f’a"',,”““:"'j“"""“}“‘lf”’:“l","i;—‘;;f““ ‘ yellow a rectangle? Explain
your reasoning and use a
measuring tool to prove it.
Student’s answer:
Yes. The width is 3.5 cm,
and the length is 4 cm.
Because if it's a square, the
sides are equal; if it's a
rectangle, the sides are
different.

Berikut ad
melalui Google Eart. | ak ik

untuk menjawab beber

1. Apakah sawah yang digaris kuning berbentuk persegi panjang? Jelaskan

alasanmu dan gunakan alat bantu ukur untuk mgevr\bukl}kdn geot o P L e

Wa \ebasmia <24 Pandangnia =4 cm

2. Use a ruler and measure
how many cm the field in

Varena oo Tersedt sigima Sama thaou Yer§29 Ranyeng berseda  Sisinia . .
el isi e the picture is.

; = Student's answer:
2. Gunakan penggaris, kemudian ukurlah berapa cm panjang gambar sawah di
atas. 4 cm
q .t .
3. How many meters is the
actual length of the field
i above?
3. Berapa meter panjang sebenarnya sawah di atas? - Student.s answer:
[?EM, | 76 m

Figure 2. Student Answers in the Investigating the Shape of Rice Fields Activity

Based on Figure 2, in question number 1, it is known that students' understanding is correct.
Students compare the size of the sides of the rice field image by taking measurements using a ruler
and find that one side measures 3.5 cm and the other side is 4 cm, so the shape is rectangular because
the length of one side is not the same as the other side. Students can also explain the concept of the
difference between a square and a rectangle quite well for the basic level. Students can answer
question number 2 correctly because they already understand how to measure using a ruler correctly
through teacher assistance, then students can find out the actual size of the rice field according to the
information on the rice field image on Google Earth displayed. In activity 1, which consists of 3
questions, it shows that students can know the shape of rice fields and know the size in the picture
with the actual size.

Activity 2: Calculate and simplify the comparison between the size of the rice field in the image
and the actual size.

In this activity, students calculate and simplify the comparison between the size of the rice field in
the picture and the actual size in the real world. Students use the measurement results on the picture
(in centimeters) and information about the actual size to form a comparison of two quantities, then
simplify it into a scale form (e.g. 1:500). The purpose of this activity is for students to identify and
understand the relationship between the length of 1 cm in the picture and the actual length of the rice
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field, as well as develop an initial understanding of scale as a representation of the ratio between two
different sizes.

. liskan perbandingan ukuran panjang sawah pada gambar dengan panjang Engllsh version:

* sawsh yong SSREIRYE 4. Write the ratio of the rice field’s
Aers Thow length on the image to the actual
‘ length of the field.
‘ Student's answer:
L 4cm:76m

s. Tentukan skala dari gambar di atas dengan menyederhanakan perbandingan
pada jawaban no 4 menjadi bentuk paling sederhana.
SQV\]QL\ PGA(X %GM\OC\( 4 em Acm i 6m
Sawah - -7, m
sherogmics £ Tbom (A 17, booes
Swag \:\qoscem 4 4

5. How many meters is the actual
length of the field above?

NG Student's answer:

Field in image =4 cm

Actual field = 76 m = 7600 cm

Simplified:

4 cm: 7,600 cm — 1 : 1,900

cmatau 1:19m

\:jdooc

Figure 3. Student Answers in The Calculate and Simplify Comparison Activity

In Figure 3, it is known that students can write the comparison between the length of the rice
field in the picture and the actual size correctly. This comparison is the basis for determining the
scale. Students convert units from meters to centimeters before simplifying, then divide both sides
by 4 to get the scale.

Activity 3: Draw a double number line that represents the ratio of the length of the rice field
in the picture to the actual length of the rice field.

In this activity, students are asked to draw a double number line that represents the ratio between the
length of the rice field in the picture and the actual length in the real world. Students set one line to
show the size in the picture (e.g. in cm) and another line to show the actual size (e.g. in meters), with
points that are parallel and proportional. The purpose of this activity is for students to build a visual
representation model of scale and understand that scale is a comparison of two different quantities.
Through the double number line, students can visualize proportional relationships more concretely
and systematically.

6. Gambarkan perbandingan ukuran sawah tersebut menggunakan dua buah Engllsh version:

garis bilangan yang disusun ke bawah (bukan menyamping), dengan st 921 g -~ ryra\y the comparison of the
bilangan menyatakan ukuran sawah pada gambar dan satu garis bilangan ce field’s si o t
lainnya menyatakan ukuran sawah yang sebenarnya. rice neld's size using two

S T T S S number lines, with one line
S e tm amamS ¢ 3 showing the image size and
S W = the other showing the
© \gM 39m stm Tb'm actual size.

Figure 4. Student Answers in the Drawing of a Double Number Line Activity

In Figure 4, it is known that students can make a double number line quite well. Students show
an understanding that every 1 cm in the figure represents 19 m in actual size. Although the scale of
the distance between numbers on the bottom number line (0, 19 m, 38 m, etc.) seems imprecise in
size when compared to the top one, but the content is very good.
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Activity 4: Students discuss and write down the definition of scale and solve problems related
to scale by utilizing the units on the scale.

In this activity, students discuss in groups to formulate the definition of scale using the understanding
gained from the previous activity. After that, students solve contextual problems involving scale
calculations, such as calculating the actual length or area based on the size in the picture and vice
versa, by utilizing the appropriate units. The purpose of this activity is for students to understand the
meaning of units in the context of scale and be able to use them appropriately in solving problems,
thus strengthening their conceptual understanding and applicative skills towards the use of scale in
real life.

English version:

7. Comparing the length of an object in

7. Aktivitas membandingkan panjang benda pada gambar déngan panjang a draWing to its real-world |ength is
sebenarnya merupakan contoh skala. Diskusikan dengan kelompokmu, lalu an examp|e of a scale. Discuss with
tuliskan apa pengertian dari skala , e your group, then write the definition

cwala adaah Perbandi rgon Vinjany .be/)&é\f?da deaep”) of a scale.
Poniageice benarnyoy Student’s answer:
- Scale is the comparison of the length
¢ Hitungiah berapa meter lebar sebenarnya pada gambar sawah di atas. jika of an object in a picture to its actual

diketahui keliling sawah tersebut adalah 285 meter.

length.
BT R 8. Calculate the actual width of the rice
field in the image above, if the
shala =\ m perimeter of the field is known to be
Sowar o 285 meters.
xS T Student’s Answer:
; lh Yadoy m\aqr 3\0&%5 - ' h
(é‘j Soh ebar Soua Ly Width in the image = 3.5 cm
h bbism Scale=1:19m
A 3.5x 19=66.5m.

So, the actual width of the rice field
in the image above is 66.5 meters.

9. Hitunglah berapa luas sawah yang sebenarnya pada gambar di atas!

Diveahai Pantong  Ym \obir bBsem 9. Calculate the actual area of the rice
L= %L field in the image above!
L- hmXCbse S.65aMm" Student’s Answer:
Given: Length = 76 m, Width = 66.5
m
Using the formula:
A=LxW
A =76 x 66.5 = 5,054 m?

Figure 5. Student Answers in the Writing Definitions and Solving Problems about Scale Activity

Based on Figure 5, it is known that students' answers are correct and in accordance with the
concept of scale. Students have understood that scale is the ratio between the length in the picture
and the actual length. Students can apply scale in real calculations (width conversion and area
calculation). Proven by students successfully solve problems about scale by multiplying the length
in the picture (3.5 cm) with the scale (1 cm = 19 m), resulting in the actual width of 66.5 meters.
Students can also calculate the actual rice field area by utilizing the known scale. Students use the
rectangular area formula correctly. The findings on the results of student answer sheets are also
corroborated by the results of interviews with one of the low ability students (SR).

T : “After you measure the rice field in Google Earth and compare it with the actual
size, what do you understand about scale?”

SR: “It turns out that the length of the rice field in the picture is only 10 cm, but the
original can be more than 100 meters, Mom!”

T :“Yes, that's right. Now, why do you think that is? What explains the difference?”
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SR : “It's because of the scale, ma‘am. The image on Google Earth is scaled down from
its actual size.”

T :“Good! So, what do you think scale is?”

SR : “Scale is like a comparison between the size in the picture and the real size. For
example, 1 cm in the picture is the same as 10 meters in the real world.”

T :“So, did this activity help you understand scale?”

SR : “Yes, ma'am. Now | understand better what scale means.”

The results of the interview above show an increase in understanding of the concept of scale
after participating in Google Earth-based learning activities. When asked about the difference
between the size of the picture and the actual size, students can identify that the length of the rice
field that appears only 10 cm in the picture, but in reality is more than 100 meters. Students state that
the difference is caused using scale in the picture and define scale as the comparison between the
size in the picture and the actual size. Students are also able to provide concrete examples, namely
“1 cm in the picture is the same as 10 meters in the real world.”

Furthermore, students recognized that the learning activities helped them to understand the
meaning of scale more deeply. This finding indicates that a contextual approach involving the use of
digital media such as Google Earth can support the understanding of mathematical concepts,
especially for students with low initial ability.

DISCUSSION

The learning trajectory designed for the topic of scale through a design research approach
demonstrates that using real-world contexts such as the shape and size of rice fields observed via
Google Earth significantly supports students in building a conceptual understanding of scale. This
finding align with Sari et al., (2025a); and Sagita et al., (2025) emphasize the importance of real
context in realistic mathematics education so that students can construct knowledge based on direct
experience. This scale learning trajectory has the distinctive characteristic of using real-world
context, namely the shape and size of rice fields through Google Earth, which makes learning more
meaningful and relevant to students. The process is designed in stages, starting from image
observation and measurement, size comparison with real units, to scale representation using a double
number line. This approach emphasizes the construction of meaning by students through group
discussions and contextual problem solving and integrates digital technology to strengthen
understanding. The trajectory also reflects the intertwining principle in PMRI by linking various
mathematical concepts together in a progressive and contextualized learning flow. This trajectory
consists of a series of progressive learning stages that facilitate students’ mathematical thinking
development, particularly in comprehending size comparisons.

The learning process begins with an initial understanding of images and measurements. In this
stage, students are guided to observe rice field shapes and measure them using a ruler. This activity
encourages students to recognize that images represent scaled-down versions of real-world objects.
The results show that students can accurately measure the length of the image and distinguish
between square and rectangular shapes. This supports Zakaria & Dewantara's (2024) statement that
the use of real contexts in mathematics makes learning more fun and meaningful. This finding also
supports the opinion of Ria et al., (2024); Sari et al., (2025a); and Sagita et al., (2025) who emphasize
the importance of real context in mathematics learning so that students can construct knowledge
based on direct experience.

The next phase focuses on connecting image size and actual size. Students compare the
dimensions of the rice fields as shown in images with their real-world counterparts. They can express
these comparisons as ratios and simplify them into scales after performing unit conversions. This
indicates a growing understanding that, for instance, 1 cm in the image may represent several meters.
To deepen their grasp, students engage in representing scales using double number lines. This refers
to Petit et al., theory (2020) that the double number line is best used to represent the comparison of
two things with different magnitudes. Through this activity, students begin to understand that scale
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can also be visualized. Although there were minor inaccuracies in the drawings, most students
demonstrated that they understood the double number line as a tool for visually representing the ratio
between two quantities.

The trajectory culminates in group discussions and the formulation of the meaning of scale.
During this stage, students collaboratively construct definitions of scale using their own words. Their
responses reveal an understanding of the scale as a comparison between the size in a drawing and
the actual size. Furthermore, students apply this understanding to solve contextual problems, such as
calculating the real-world length and area of the rice fields.

Overall, this contextually designed and structured scale learning trajectory shows that the
integration of Google Earth and the use of the local environment as a learning context are effective
in building students' conceptual understanding and mathematical thinking skills. The trajectory leads
students from an intuitive understanding of shape and size to a formal understanding of scale as a
mathematical ratio. Measurement activities, visual representations through number lines, and group
discussions enable students to understand the concept of scale meaningfully. The learning outcomes
show that students can calculate scale, compare drawing size with actual size, and represent it
visually well. This finding align with Putri et al., (2025) and Sari et al., (2025b) statements that PMRI
facilitates students in connecting abstract mathematical concepts with real-life situations, thereby
enhancing their engagement and understanding through familiar context. This finding also supports
Zakaria & Dewantara's (2024) statement that the use of real context in mathematics makes learning
more fun and meaningful.

In addition, this trajectory also fosters students' active attitude and curiosity. Through the
concrete experience of observing and measuring digital rice fields, students more easily understand
scale as a comparison between image and reality. High student engagement is reflected in the many
questions and active participation in activities. Not only understanding the concept of scale, but
students also learn other mathematical concepts such as measurement, unit conversion, and the area
of flat buildings. This is in line with the intertwining principle in PMRI, which is the connection
between concepts in a whole and meaningful learning context (Sari et al., 2025b; Sukasno et al.,
2024).

The findings in this study are in line with the results of Wahid (2023) research that the use of
digital technology in mathematics learning can improve students' conceptual understanding. This
research also strengthens Khoirunnisaa’ and Fahmi (2023) research results that Google Earth
integration makes it easier for students to understand spatial concepts and apply them in a real
context. This study reinforces (Sakurai & Goos, 2023) findings that the integration of digital tools
can improve students' conceptual understanding by connecting math learning with real-world
contexts. The findings of this study are in line with the results of a study conducted by Sari et al.,
(2024) which showed that through contexts close to students' daily lives such as the activity of
cooking rice, students were able to move gradually from informal understanding based on real
experiences to formal understanding involving mathematical notations and definitions. Recent
research by (Putri et al., 2025) and (Sari et al., 2025b) strongly supports that the use of realistic
contexts plays an important role in bridging abstract mathematical concepts to become more concrete
and meaningful in students' learning experiences.

This study has limitations on the scope of a narrow context, namely the exploration of the size
of rice fields, so the results cannot necessarily be generalized to other topics. Students' understanding
still relies heavily on teacher assistance, especially in the early stages. Some students also showed
inaccuracies in visual representations such as double number lines. In addition, this study has not
evaluated the long-term impact and has not involved in-depth quantitative measurements. Limited
access to technology is also a challenge in environments with limited facilities.

CONCLUSION

This research shows that the use of Google Earth in learning scales through a scale learning
trajectory consisting of a series of structured activities starting from measuring images, comparing
sizes in images and actual sizes, making model representations through double number lines,

P age 208 Copyright (c¢) 2025 Filian Yunita Sari, Zulkardi, Ratu Ilma Indra Putri, Ely Susanti



Integrating Google Earth into Scale Learning...

discussing the concept of scale and applying scales in real calculations, can build students' real and
contextual understanding of scale. The implication is that math learning becomes more meaningful
when it is associated with real context and involves digital media. This study has limitations on the
scope of a narrow context, which is limited to the exploration of the size of rice fields and scale
materials only. Therefore, future research is recommended to expand the context of scale learning to
more diverse topics and environments so that the findings can be better generalized. In addition,
future research should also explore the long-term effects of realistic context-based learning on the
transfer of mathematical understanding to other topics.
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