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ABSTRACT

Penelitian ini bertujuan untuk mendeskripsikan nilai rasionalisme siswa SMP
menggunakan media digital worksheets konteks agrowisata materi luas
permukaan tabung dengan subyek penelitian 3 siswa kelas 1X. Metode
penelitian ini menggunakan deskriptif kualitatif dengan pengumpulan data
menggunakan tes dan wawancara. Temuan dari penelitian ini adalah media
tersebut dapat memunculkan nilai rasionalisme. Implikasi dari penelitian ini,
siswa dapat merepresentasikan objek nyata menjadi objek matematika dan
menuliskan informasi yang sesuai dengan unsur bangun tabung, menyelidiki
jaring-jaring yang sesuai dalam objek masalah serta menuliskan alasan dalam
setiap langkah penyelesaian. Penelitian ini mengintegrasikan teknologi berupa
media worksheets konteks agrowisata yang relevan dengan kebutuhan

pembelajaran saat ini.

This research aims to describe the rationalism value of junior high school
students using digital media, worksheets in the context of agrotourism as
material on the surface area of tubes with the research subjects being 3 class
IX students. This research method uses descriptive qualitative with data
collection using tests and interviews. The findings from this research are that
this media can bring out the value of rationalism. The implication of this
research is that students can represent real objects into mathematical objects
and write information that corresponds to the elements of a cylinder, investigate
the appropriate nets in the problem object and write the reasons for each
solution step. This research integrates technology in the form of agrotourism
context worksheet media that is relevant to current learning needs.

This is an open access article under the CC-BY-SA license.
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INTRODUCTION

21st century education is increasingly dominated by digital technology, the integration of
technology in learning not only plays a role in preparing students to face the digital world, but also plays
a role in helping students develop the technological skills needed in the future. This is in line with the
statement of Midroro et al (2021) that the use of digital-based and interactive learning media is more
attractive to students because it is something new, so that students respond positively to the media. The
use of learning with digital worksheets is also suitable and relevant to everyday life to be applied in
target schools, and has digital-based innovations in the learning strategies provided so that they can
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obtain maximum and more effective benefits (Ristiana et al., 2024). As with the rapid pace of
technological development, it greatly affects the world of education to improve its quality.

One example of technology integration in learning is the use of digital worksheets. The use of
digital worksheets allows students to access learning materials anytime and anywhere. Digital
worksheets contain student worksheets that are packaged electronically (Adawiyah et al., 2021). One
area of mathematics that is considered difficult by students is geometry (Fauzi et al., 2021). This is due
to the difficulty of students in forming accurate real constructions, requiring precision in measurements,
taking a long time and many students experiencing obstacles in proving their answers. Geometry is not
only an important part of mathematics, but also in everyday life, the reason is because geometry is
considered a field that can encourage visualization, intuition, critical thinking, problem solving,
deductive reasoning, arguments and logical evidence of students (Yayuk, 2019). So it is necessary to
develop teaching media in digital form, this is in line with research conducted by Butarbutar (2024)
which states that students need digital worksheets teaching materials to facilitate Geometry learning.
One real context that can be used is agrotourism.

Agrotourism can be used to provide students with contextual learning experiences. Learning that
uses real contexts can increase students' motivation to learn. Combining real contexts with mathematics
provides an interesting learning experience for students, creates positive perceptions of mathematics,
and motivates students to learn (Nurhayati, 2023). However, efforts to integrate geometry into the
context of agrotourism require the right learning aids. Currently, digital worksheets are one of the
promising solutions to support mathematics learning. By using digital worksheets, students can learn
independently while staying connected to the real context of agrotourism. Learning with the real context
of agrotourism with geometry material content on digital worksheets in the learning process carried out
by educators and students can bring up mathematical values (Mathematics Values). One of the
mathematical values is the value of rationalism. Zhang (2019) stated that the results of Rationalism
Values are important in developing students' skills in terms of reasoning, expressing and defending their
opinions, interpreting data obtained from experience and efforts to make predictions. Previous research
such as that conducted by Salami (2020) stated that mathematics learning, one of the goals of which is
to develop rationalism values, has not been optimally realized, this is because the quality of teachers in
learning has not improved. When compared to the openness and progress values in Andersson's (2019)
research using the WIFI (What | Find Important) survey, the Rationalism Value ranks lowest with an
average of 1.83 for each indicator, namely Verifying theorems or hypotheses; 1.98 for learning the
proofs; and 1.85 for knowing the theoretical aspects of math's proofs. Setiawati (2018) also stated in her
research using problem-based learning that the mathematics values that often appear are only objectivity
values and control values, while rationalism values rarely appear. This is because students rarely draw
conclusions and provide reasons for the answers obtained. Therefore, this study aims to describe the
rationalism values of junior high school students using digital media worksheets in the context of
agrotourism on the surface area of cylinders.

METHOD

This research is a descriptive study with a qualitative approach. The focus of this study is to
analyze the value of rationalism as one of the mathematical values using digital media worksheets in the
context of agrotourism on the material of the surface area of cylinders. The subjects of the study were
determined intentionally, based on the results of summative assessments, teacher recommendations,
based on answers, and willingness to be involved in the research. The participants in this study were
three ninth-grade students from a public junior high school in Sumatra, Indonesia, during the 20232024
academic year. They were purposively selected to represent three levels of mathematical ability: high,
medium, and low. The three students were chosen because they had diverse rationalism values. The
instrument used by the researcher was a question that had been validated by a validator consisting of Dr.
Meryansumayeka, M. Sc, Dr. Hapizah, M.T as a lecturer in Mathematics Education at Sriwijaya
University and Mrs. Kania Sitisyarah, M.Pd as a teacher.

The indicator of rationalism value as one of the mathematical values consists of 3 indicators:
Students represent geometric shapes and investigate geometric nets to simplify problems, students
provide reasons/arguments for the answers they give, and students draw conclusions from mathematical
solutions. In its implementation, the researcher taught 33 students through student answers on digital
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worksheets. Digital worksheets with an agrotourism context containing content that guides students to
bring up the three indicators of rationalism values in the surface area material for two meetings. Then 1
meeting was given a written test in the form of 2 questions about the surface area of a cylinder material
with an agrotourism context. In working on the test questions, students were given a time limit of 70
minutes. After conducting the test, the researcher conducted interviews with the aim of exploring
information about the emergence of rationalism values that had been obtained from the test data
conducted on each subject. Then the data was analyzed by paying attention to the emergence of
rationalism value indicators.

RESULT AND DISCUSSION

Digital worksheets use the wizer.me platform in learning to encourage students to bring up
rationalism values according to indicators, students are required to solve problems starting from
representing the appropriate shape of the object then investigating its net and providing reasons for each
step of the solution then drawing conclusions on the solution to the problem. Here are some sample
activities on digital worksheets

Representasikan masalah tersebut dalam bentuk gambari

ukan bangun apa yang di bantuk d

| i
Data analysis was conducted to see the emergence of rationalism values based on the indicators
of rationalism values on the answer sheets of research subjects in the written test, then to deepen the

data obtained, the researcher conducted interviews with research subjects. The results of the emergence
of rationalism values are presented in the table below:

Tulis dibuku catatanmu kemudian uploadkan pada tempat yang disediakan

B L T- 8 -

Figure 1. Digital worksheets

Table 1. Subject Answer and Emerging Indicators

Representing

Geometric Shapes and Providing arguments or

Making a

Subject o reason in answers or - Amount
Investigating solution steps conclusion
Appropriate Nets
1 2 1 2 1 2
FH v v v v v v 6
ZW \ x V x \/ x 3
NF N X X x v X 2

Subject FH is a subject who has high ability. Subject FH is able to bring up all indicators of
rationalism value when working on test questions. Subject FH also brings up rationalism value during
the learning process where subject FH always answers questions given by researchers accompanied by
logical reasons in their answers. In working on the test, subject FH is able to answer problems correctly
starting from representing the appropriate shape, investigating nets, to finding solutions or drawing
conclusions from the problems presented. This can be seen from the answer sheet for subject FH's test
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Figure 2. Subject FH’s answers

Subject FH represents the appropriate geometric shape in the problem, equipped with information
on the problem as an element in a cylindrical geometric shape to solve the problem and investigates the
appropriate geometric net in the form of a cylindrical net shape accompanied by reasons for each step
of the solution. Subject FH is also able to draw conclusions in the form of a solution to the problem
based on the steps of the solution he made
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Figure 3. Conclusion of FH Subject

Based on the answer of subject FH, subject FH can represent the object in the problem and then
determine the net of the structure correctly, on that basis the subject can determine the solution to the
problem correctly equipped with rational reasons in each step of the solution supported by interview
data where the subject stated that after representing the image and understanding the problem that we
can adjust the information contained in the problem with the object of the cylinder space structure, and
it turns out that the cylinder does not have a lid and base and has 20 holes in it, with the activity of
investigating it was found that this problem can be solved by finding the surface area of the cylinder
cover then subtracting the holes, so with that we can determine the cost of cleaning the pipe.

Subject ZW is a subject who has moderate ability. Subject ZW is able to bring up all indicators
of rationalism values when working on test question number 1. Subject ZW brings up indicators of
representing objects and investigating space structures writing information to simplify problems,
providing reasons or arguments from answers and drawing conclusions. Here is subject ZW's answer to
question number 1.

Based on the test answers of subject ZW, it can be seen that subject ZW is able to represent the
geometric shapes that match the objects in the problem, then subject ZW investigates the net of the
geometric shapes that he drew so that it is found that the shape needs to be searched for all parts of the
net. However, subject ZW made a mistake in determining the surface area of the cylinder because subject
ZW forgot to multiply the base area by 2 so that subject ZW only added the base area and the surface
area of the cylinder. This is because subject ZW has little time to work on it.
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Figure 4. Subject ZW’s Answer
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Figure 5. Subject ZW’s Argument or reason

Although there was an error in the calculation, when working on the solution steps in the problem,
subject ZW was able to come up with the right reasons/arguments where subject ZW rounded the results
he got because he could not buy some of the paint cans. So based on this, subject ZW obtained the right
conclusion in the problem, namely as follows.
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Figure 6. Conclusion of ZW Subject

So based on this, subject ZW was able to produce all indicators of rationalism values for question
number 1 but subject ZW did not work on question number 2 because of lack of time. Subject NF is a
subject who has low ability. Subject NF was able to produce all indicators of rationalism values when
working on test question number 1. Subject NF produced indicators of representing objects and
investigating geometric shapes, writing information to simplify problems and drawing conclusions.
However, subject NF has not produced indicators of providing reasons or arguments for the solution
steps. Here is subject NF's answer to question number.
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Figure 7. Subject NF’s answer

Based on the answers to the NF subject test, it can be seen that the NF subject is able to represent
the appropriate geometric shapes and then investigate the geometric nets accompanied by information
to simplify the problem, then on that basis the NF subject calculates the surface area of the cylinder
correctly by directly adding the area of the base, lid, and cover of the cylinder then the NF subject is
able to draw conclusions based on the solution steps. But there is something unique on the NF subject
sheet presented in the image below:
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Figure 8. NF Subject Work Procedure

Subject NF recalculated the surface area of the cylinder by calculating per section, consisting of
the base area and the surface area used to compare the results. It turned out that the results he got were
different because subject NF made a mistake in not calculating the lid area or multiplying the base area
he got by 2. During the interview, it was found that subject NF was only focused on memorizing the
formula and trying to compare it with the concept of the surface area of a geometric figure through the
nets he had learned from the LKPD. Then subject NF gave a reason for his answer, but it was not relevant
to the answer he got. So the researcher clarified subject NF's answer through an interview. Based on the
interview, it turned out that subject NG was unable to provide the right reasons/arguments so that the
indicator for providing arguments from the answers given did not appear.

The data obtained were processed based on the rationalism value indicators proposed by Zhang
(2019), and Hapsari (2018), namely (1) Students represent geometric figures and investigate geometric
nets to simplify problems, (2) Students provide reasons/arguments for the answers they give, and (3)
Students draw conclusions from mathematical solutions. The results of the study showed that these
values emerged by using digital worksheets in the agrotourism context on the surface area of curved-
sided geometric figures. The subject will represent the appropriate geometric figure on the problem
object then write down information and investigate the geometric net to simplify the problem. Students
must be able to understand the problem, be able to design mathematical modeling, be able to calculate
the model, and explain in their own language the resulting solution (Rozalina & Nurdalilah, 2022).
Students' ability to solve mathematical problems, explain all ideas, information with a thinking process
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with the right and clear solution method is also the scope of mathematical problem-solving abilities
(Nasution, 2019). Primrose's research (2023) stated that students' difficulties in learning curved-sided
geometric shapes are visualizing and representing because they need the ability to understand typical
geometric properties and then have difficulty imagining three-dimensional objects that can make
students wrong in visualizing them. In the study (Marasabessy et al., 2021) it was explained that the
problems with curved-sided geometric shapes are related to difficulties in using concepts, difficulties in
understanding questions, and difficulties in solving story problems. In addition, curved-sided geometric
shapes are also considered abstract by students (Khalisa et al., 2021). So interactive learning media are
needed to help students visualize curved-sided geometric shapes so that students can more easily
understand the concepts of volume and surface area (Primrose, 2023).

The first indicator of students representing geometric shapes and investigating geometric nets to

simplify the problem. The results of this study indicate that the subject will represent the appropriate
geometric shape on the object contained in the problem, so that it becomes the basis for writing
information that is in accordance with the mathematical object in this case the cylinder. Eniza's research
(2024) states that students have difficulty in interpreting mathematical situations rationally by
representing the answer in the form of mathematical symbols and making pictures and writing captions
on the pictures, namely the known aspects of the problem. Subjects with high and medium abilities, as
well as low, are able to represent objects in agrotourism into mathematical objects and then write down
the appropriate information from the problem related to the surface area of the cylinder. Then the subject
investigates the appropriate cylinder nets on the problem object to determine how to calculate the surface
area of the cylinder, the subject imagines what the shape of the cylinder net is on the problem object,
this is used as a basis for calculating the surface area of the cylinder which will then obtain a solution to
the problem. This is supported by research conducted by Siregar (2023) that there is a significant
increase in mathematical problem solving abilities and students' skills in investigating and identifying
problems with the help of digital worksheets compared to conventional models. Then research by Sari
(2024) which states that digital worksheets help improve students' abilities in visualizing mathematical
concepts supported by the relevance of the development of the times.
The second indicator is that students provide reasons/arguments for the answers they give. In this step,
students are expected to be able to provide reasons for the answers they get. The results of the study
showed that students with high and medium abilities were able to complete the solution by stating the
right reasons so that they could find the right solution, the subjects investigated the nets by imagining
objects, and students provided reasons in each step of the solution so that students were able to draw
conclusions in solving problems. This shows that learning with digital worksheets can develop skills in
investigation. During learning, students collect information and have arguments when presenting
answers through digital worksheets and group discussions, this gives rise to rationalism values in
students when looking for solutions (Wahyuni, 2023). Then research by Butarbutar (2024) stated that
students predominantly need digital worksheets as teaching materials, especially in geometry learning
to provide reasons for a decision. However, in low-ability subjects, they have not been able to produce
indicators, in the test answers there are sentences in the form of arguments/reasons from the subject, but
when explored in interviews the subjects were unable to explain the arguments and the arguments given
on the test sheet were not relevant to the answers below. This is in line with Bishop's statement (2001)
stating that "consider how would you respond to the following question and how your value influences
your decision". This means that whatever the response from the student's answer will affect the value of
his decision. Based on the interview results, it turns out that students have not been able to provide
responses and reasons appropriately so that the indicator of providing arguments from the answers given
does not appear.

The third indicator is making conclusions. In this indicator, students are expected to be able to
draw conclusions by finding solutions to existing problems after the investigation process. The results
of the study showed that students were able to make conclusions with high-ability subjects and were
writing conclusions correctly. This is supported by research by Munika (2021) which states that digital
worksheets are effective in helping students think critically, especially in drawing conclusions, while
low-ability subjects make conclusions with wrong results because students are fixated on the formulas
written in their textbooks. This is in accordance with research conducted by Winarso & Toheri (2017)
which states that students' misconceptions are due to memorizing formulas, and students' low spatial
abilities and to overcome misconceptions. Digital worksheets with geometry content in the context of
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agrotourism on the surface area material of curved side geometric shapes can bring up indicators of
rationalism values, where digital worksheets can help students model mathematics/simplify problems
from story problems with the context of agrotourism into mathematical concepts, this is in line with
research conducted by Hermawan (2022) which states that digital worksheets have the principle of
presenting problems related to real contexts so that students can describe them into mathematical
concepts that have been taught. Digital worksheets can also help students in examining the problems
presented (Astuti, 2021). In addition, the use of digital worksheets can improve students' mathematical
representation abilities, this is shown by the increase in students' mathematical representation abilities
using digital worksheets (Ayuni et al., 2020). In addition, digital worksheets with geometry content in
the context of agrotourism support students to provide stimuli so that students provide
reasons/arguments based on their answers. This is supported by research conducted by Novitasari (2022)
which states that activities on digital worksheets direct students to think critically and systematically,
one of which is that students are required to provide arguments or beliefs and answers in solving
problems presented, especially in everyday life. Digital worksheets also help students emphasize ways
of thinking that have arguments and lead to drawing relevant conclusions (Gunawan, 2020).

CONCLUSION

Based on the results of the study, it was concluded that all indicators of rationalism values
emerged by using digital worksheets of geometry content in the context of agrotourism on the surface
area of cylinders. Students can produce indicators of representing geometric figures and investigating
geometric nets to simplify problems, providing reasons/arguments for the answers they give, and
drawing conclusions from solving problems. The most frequently appearing indicator is that students
represent geometric figures and investigate appropriate nets to simplify problems, while the indicator
that rarely appears is that students provide arguments/reasons for their answers. The most dominant
cause of errors is students' errors in understanding mathematical concepts in the form of surface areas
of geometric figures where students are fixated on memorizing formulas so that students make mistakes
in their calculations and one other factor is the limited time in working on the test. In this study, students
were still less accustomed to utilizing digital technology, so teachers are advised to accustom students
to using digital worksheets so that students can adapt to utilizing technology in learning. In addition, the
use of digital worksheets can be an alternative in the learning process, especially to bring out rationalism
values. In addition, students can build knowledge and learning experiences according to the nature of
the times so that students' adaptation to digital learning is getting better.
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