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Abstract

This study aims to describe the ability to solve mathematical problems in terms of
independent learning of students in learning Problem Based Learning with e-
scaffolding. The method used in this study was a qualitative method with 36
research subjects in class X IPS 5 at SMA Negeri 1 Lasem in the 2021/2022
academic year. Retrieval of data using independent learning questionnaires, test
problem solving abilities and interviews. Data were analyzed descriptively through
data reduction, data display, and triangulation. The results of the study show that
(1) students with high learning independence have high and moderate
mathematical problem-solving abilities; (2) students with moderate learning
independence have high, medium, and low problem-solving abilities; (3) students
with low learning independence have moderate and low mathematical problem-
solving abilities.
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INTRODUCTION

Students with low problem-solving ability are
also found in studies where they receive traditional
instruction (Mawaddah & Anisah, 2015; Ristiani,
2014). Other studies, however, claim that there is no
difference in problem solving skills between students
who receive innovative learning and those who
receive conventional learning, and that students'
problem solving skills remain relatively low (Lestari
& Sofyan, 2014). Problem solving ability is the
process of solving math problems using one's
understanding, skills, and prerequisite knowledge. In
schools, math problems are typically presented in the
form of story problems (Putri, 2018). There are many
students who make mistakes when working on
problems using Polya's problem solving instructions,
so habituation to working on problem solving
problems is required (Putra & Putri, 2018; Rohmah &
Sutiarso, 2017).

Teachers play an important role in education
because education is about developing students'
character as well as transferring knowledge. A strong
character will develop a strong mentality, allowing
the Indonesian nation to advance and become
dignified (Darman, 2017; Manullang, 2013). One of
the characters mentioned in Presidential Regulation
No. 87/2017 is The
improvement of problem-solving ability is supported
by classroom learning student

gaining independence.

and learning
independence. As a result, researchers experiment
with a suitable learning model, namely Problem
Based Learning (PBL), because the steps in PBL aid
in the improvement of students' mathematical
problem solving. Because of the Covid-19 pandemic,
which began on March 16, 2020, all learning at SMA
Negeri 1 Lasem is done online (SE Sesmendikbud).

It should be noted that when designing
technology-based learning, several factors, including
scaffolding, must be considered to support students
learning independence (Van Laer & Elen, 2017).
Scaffolding based on the concept of e-learning is also

known as e-scaffolding. E-scaffolding is online
assistance for students (Setiawan et al., 2018).
Problem-based learning with e-scaffolding can

This
problem-solving ability must be
described in terms of student independence, whether

describe students problem-solving abilities.

mathematical

the results of the mathematical problem-solving
ability test are truly representative of students
learning independence.

The goal of this research was to describe
mathematical problem-solving skills in terms of
students' learning independence in Problem Based
Learning with e-scaffolding.

METHOD

The study was carried out in a qualitative
manner. The research subjects were 36 students from
class X IPS 5 SMA Negeri 1 Lasem in the 2021/2022
academic year. A questionnaire method of learning
independence, mathematical problem-solving ability
tests, and interviews were used to collect data. Data
reduction, data display, triangulation, and conclusion
drawing were used to analyze the data.

RESULTS AND DISCUSSIONS

Table 1 shows the results of determining
students' learning independence categories.

Tabel 1 Determination of Learning Independence

Categories

Learning Number

Independence Score of Percentage

Categories Students

Low Score < 7 19%
56,68

Moderate 56,68 < 20 56%
Score <
93,19

High Score > 9 25%
93,19

Based on the acquisition of these data, 7
students have low learning independence, 20 students
have moderate learning independence, and 9 students
have high learning independence. Furthermore, the
treatment was given in the form of Problem Based
Learning with e-scaffolding through schoology with a
math problem solving ability test at the last meeting.

On Friday, October 29, 2021, 36 students
participated in a posttest of problem-solving ability.
Students’ posttest responses to problem solving ability
were collected using a Google form link distributed to
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them. The results were then analyzed using NCTM
(2003) problem solving ability indicators, which are
as follows: (1) Apply and adapt various approaches
and strategies to solve problems, (2) Solve problems
that arise in mathematics or other contexts involving
mathematics, (3) Build new mathematical knowledge
through problem solving, and (4) Monitor and reflect
on the mathematical problem solving process
(Murwati, 2017). Table 4.2 shows the grouping of
posttest results for mathematical problem-solving
ability.

Tabel 2 Grouping of Mathematical Problem-Solving

Ability
Problem
. Number
Solving .
. Indicators of Percentage
Ability
. Students
Categories
Low Meets <1 6 17%
Indicator
Moderate  Meets > 2 22 61%
Indicator
High Meets 4 8 22%
Indicator

Based on these findings, there are 8 students
with high mathematical problem-solving ability, 22
students with moderate mathematical problem-
solving ability, and 6 students with low mathematical
problem-solving ability. Interviews were conducted to
confirm students' learning independence by analyzing
the results of mathematical problem-solving abilities
in seven subjects with codes S1 to S7 chosen using
learning independence criteria, namely two students
with  high three students with
moderate independence, and two students with low
independence. The following is a description of

independence,

students' learning independence in terms of their
ability to solve math problems.

Mathematical Problem-Solving Ability with High
Learning Independence

There are 9 students with high learning
independence, with 5 having high mathematical
problem-solving abilities and 4 having moderate
problem-solving abilities. The
example of the problem-solving test results for

following is an

students in the high learning independence category.
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Figure 1 Test Results of High Learning Independence

Category Students

Mathematical Problem-Solving Ability with
Moderate Learning Independence

There are 20 students with moderate learning
with two
mathematical problem-solving ability, 15 students

independence, students having low
having moderate mathematical problem solving
ability, and three students having high problem
solving ability. The following is an example of a
mathematical problem-solving ability test test results

for students in the moderate learning independence

category.
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Figure 2 Test Result of Moderate Learmng

Independence Category Students

Mathematical Problem-Solving Ability with Low
Learning Independence

There are 7 students with low learning
independence, with 4 having low mathematical
problem-solving ability and 3 having moderate
problem-solving ability. The following is an example

of a mathematical problem-solving ability test results
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for students in the low learning independence
category.
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Figure 3 Test Result of Low Learning Independence

Category Students

In this study,
learning by completing assignments via a Google
the Students
demonstrated an active and enthusiastic attitude

students engage in online

form link provided by teacher.
during the learning process. This is demonstrated by
the large number of students who respond while
learning. The teacher divides groups to work on
LKPD during learning by grouping students
heterogeneously based on their initial abilities.
Students are more likely to actively inquire about the
problems presented, but they lack confidence when
asked to explain the results of their group's work
because they are too embarrassed to answer
incorrectly. Because the problems are story problems,
the solutions and methods used by different groups
may differ.

Providing Problem Based Learning with e-
scaffolding occurs during learning by assisting
students in solving problems based on mathematical
problem-solving ability indicators. During LKPD
work and individually via private chat. When
providing e-scaffolding to students who are less
enthusiastic about learning, the problem is that they
will ignore or disregard the assistance provided. In
contrast to eager students, they will inquire about and
comment on the assistance provided. This is
consistent with the findings of other studies, which
show that e-scaffolding in online learning can help
students achieve higher levels of learning
achievement (Al Mulhim & Zaky, 2022; Amelia et
al., 2020; Amelia, 2021; Sarah, 2022).

This condition differs from that of students
who received PBL without e-scaffolding. Students
were less active in asking questions during learning,

only doing what was asked, and only a few students
responded during learning. This is consistent with the
findings of other studies, which indicate that
scaffolding is required to maximize student learning
outcomes. Furthermore, the use of PBL can be used
to determine the interaction between students during
discussions in problem solving (Y. J. Lee, 2017
Rahmantiwi & Rosnawati, 2018; Meke et al., 2019).
Students who have a high level of learning
independence are more active in asking questions,
both through whatsapp private chat and during
schoology learning. Even when students are learning
and having difficulty understanding what they are
learning, they do not hesitate to ask questions, even
Students
independence tend to work with the teacher's

after class. with moderate learning
resources. The same is true for students who lack
learning independence. Students with low learning
independence do not appear to be interested in
looking for solutions to problems. They only do what
they understand, regardless of whether the outcome is
correct or incorrect. This is consistent with the
findings of several research studies, which show that
student

solving occur

learning independence improves

achievement. Errors in problem
because students do not fully understand the problem,
are less precise in modeling mathematics, and make
mistakes while working on the problems provided
(Lutvaidah & Hidayat, 2019; Sari & Aripin, 2018;
Handayani Z, 2017; Sundayana, 2018; Rohmah &

Sutiarso, 2017).
CONCLUSION

1. Students with high learning independence have
high and moderate mathematical problem
solving abilites.

2. Students with moderate learning independence
have high, moderate, and low mathematical
problem-solving abilities.

3. Students with low learning independence have
moderate and low mathematical problem-

solving abilities.
REFERENCES

Aini, P. N.,, & Taman, A. (2012).

Kemandirian Belajar Dan LiAini, Prastya Nor,

Pengaruh

111



Ayu Setyaningrum, et al./ Unnes Journal of Mathematics Education Research 11 (1) 2023: 108-113

and Abdullah Taman, ‘Pengaruh Kemandirian

Belajar Dan Lingkungan Belajar Siswa
Terhadap Prestasi Belajar Akuntansi Siswa
Kelas Xi Ips Sma Negeri 1 Sewon Bantul
Tahun Ajaran 2010/2011. Jurnal Pendidikan
Akuntansi Indonesia, 10(1), 48—65.

Al Mulhim, E. N., & Zaky, Y. A. M. (2022). The
Influence of E-Scaffolding Sources in a Mobile
Learning Environment on Students’ Design
Skills and the Technology Fatigue Associated
with a 3D Virtual Environment. Electronics
(Switzerland), 11(14).
https://doi.org/10.3390/electronics11142172

Amelia, R. (2021). The influence of e-scaffolding in
blended learning on prospective teacher’s
scientific explanation. IOP Conference Series:
Earth and Environmental Science, 1796(1).
https://doi.org/10.1088/1742-
6596/1796/1/012039

Amelia, R., Rofiki, I., TORTOP, H. S., & ABAH, J.
A. (2020). Pre-service Teachers’
Explanation with E-Scaffolding in Blended
Learning. Jurnal Ilmiah Pendidikan Fisika Al-

Scientific

Biruni, 1), 33-40.
https://doi.org/10.24042/jipfalbiruni.v9i1.509
1

Darman, R. A. (2017). Mempersiapkan Generasi
Emas Indonesia Tahun 2045 Melalui
Pendidikan Berkualitas. Jurnal  Edik
Informatika, 212), 73-83.

https://doi.org/http://dx.doi.org/10.22202/j
€1.2017.v3i2.1320

Handayani Z, K. (2017). Analisis Faktor — Faktor
Yang Mempengaruhi Kemampuan
Pemecahan Masalah Soal Cerita Matematika.
Semnastika Unimed, 325-330.
http://digilib.unimed.ac.id/26892/2/Fulltext.
pdf%0A

Lee, Y. J. (2017). Modeling students’ problem solving
performance in the computer-based
mathematics learning environment.
International Journal of Information and Learning
Technology, 34(5), 385-395.
https://doi.org/10.1108/1JILT-05-2017-0031

Lestari, L., & Sofyan, D. (2014). Perbandingan
Kemampuan Pemecahan Masalah Siswa
dalam Matematika antara yang Mendapatkan

Pembelajran Matematika Realistik (PMR)

dengan Pembelajaran Konvesional. Jurnal
Pendidikan Matematika, 3(2), 95-108.
Lutvaidah, U., & Hidayat, R. (2019). Pengaruh

Ketelitian Membaca Soal Cerita terhadap

Kemampuan Pemecahan Masalah
Matematika. JKPM (Jurnal Kajian Pendidikan
Matematika), 42), 179.

https://doi.org/10.30998/jkpm.v4i2.4189
Manullang, B. (2013). Grand Desain Pendidikan
Karakter Generasi Emas 2045.
Pendidikan Karakter, 1,
https://doi.org/10.21831/jpk.v0i1.1283
Mawaddah, S., & Anisah, H. (2015). Kemampuan
Pemecahan Masalah Matematis Siswa Pada
Matematika
Menggunakan Model Pembelajaran Generatif
(Generative Learning) Di Smp. EDU-MAT
Jurnal Pendidikan Matematika,Vol. 3, Issue 2.
Meke, K. D. P., Jailani, J., Wutsqa, D. U., & Alfi, H.
D. (2019). Problem based learning using

Jurnal
1-14.

Pembelajaran Dengan

manipulative materials to improve student
interest of mathematics learning. Journal of

Physics: Conference Series, 1157(3).
https://doi.org/10.1088/1742-
6596/1157/3/032099

Murwati, S. (2017). Kemampuan Pemecahan

Masalah pada Pembelajaran Jigsaw -Probing
Prompting dengan Sloa Berdasar Metakognisi.
Unnes Journal of Mathematics Education Research,
6(2), 184-194.

Putra, H. D., & Putri, W. A. S. (2018). Kemampuan
Pemecahan Masalah Matematis dan Self-
Confidence Siswa SMP. SJME (Suoremum
Journal of Mathematics Education), 2(1), 60-70.

Putri, A. (2018). Analisis Kemampuan Pemecahan
Masalah Rutin Dan Non-Rutin Pada Materi
Aturan  Pencacahan. Jurnal  Pendidikan
Tambusai, 2(1), 1-13.

Rahmantiwi, W. B., & Rosnawati, R. (2018). The
Effect of Problem Based Learning (PBL)
Toward Mathematics Communication Ability
and Curiosity. Journal of Physics: Conference
Series, 1097(1). https://doi.org/10.1088/1742-
6596/1097/1/012124

Ristiani, H. (2014). Matematis Siswa Antara Siswa
Yang Mendapatkan Model Pembelajaran Two
Stay - Two Stray ( Ts-Ts) Dengan
Konvensional (Studi Penelitian Eksperimen Di

112



Ayu Setyaningrum, et al./ Unnes Journal of Mathematics Education Research 11 (1) 2023: 108-113

Sman 8 Garut). Mosharafa: Jurnal Pendidikan
Matematika, 3, 109-120.

Rohmah, M., & Sutiarso, S. (2017). Analysis problem
solving in mathematical using theory
Newman. Eurasia Journal of Mathematics,
Science and Technology Education, 14(2), 671-
681. https://doi.org/10.12973/ejmste/80630

Sarah, L. L. (2022). The Implementation of Web
Based E-Scaffolding Enhance Learning
(ESEL) on Centre of Mass Concept
Understanding. Jurnal Inovasi Pendidikan IPA,
8(1). https://doi.org/10.21831/jipi.v8il.46476

Sari, A. R., & Aripin, U. (2018). Analisis Kesalahan
Siswa Dalam Menyelesaikan Soal Cerita
Bangun Datar Segiempat Ditinjau Dari

Kemampuan Pemecahan Masalah Matematik

Untuk Siswa Kelas Vii. JPMI (Jurnal

Pembelajaran Matematika Inovatif), 1(6), 1135.

https://doi.org/10.22460/jpmi.v1i6.p1135-
1142

Setiawan, T., Koes H, S., & Wartono. (2018). the
Exploration of Using E-Scaffolding in Solving
Physics Problem. PEOPLE: International Journal
of  Social  Sciences,  3(3), 1466-1482.
https://doi.org/10.20319/pijss.2018.33.14661
482

Sundayana, R. (2018). Kaitan antara Gaya Belajar,
Kemandirian Belajar, dan Kemampuan
Pemecahan Masalah Siswa SMP dalam
Pelajaran Matematika. Mosharafa:  Jurnal
Pendidikan Matematika, 5(2), 75-84.
https://doi.org/10.31980/mosharafa.v5i2.262

Van Laer, S., & Elen, J. (2017). In search of attributes
that support self-regulation in blended learning

Education and  Information

Technologies, 22(4), 1395-1454.

https://doi.org/10.1007/510639-016-9505-x

environments.

113



