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Abstrak

The study aims to describe the mathematical connections ability in project
based learning nuanced ethnomatematic and independent learning module-assisted
and whatsapp in terms of self-regulated learning. This study uses a mixed method
with explanatory sequential design. Subjects of this study were 7* grade students of
SMP Negeri 1 Bae Kudus 2018/2019 school year. The subjects in this study were
students of class VIIF and VIIG selected based on three categories of self regulated
learning, namely high, medium, and low. Data collection techniques using tests of
students' mathematical connection ability, self regulated learning questionnaire,
observation of self regulated learning and interviews. The results showed that the
project-based learning nuanced ethnomatematics and independent learning with
modules and whatsapp was effective against mathematical connection ability, and
the description of the ability of mathematical connections in terms of self regulated
learning in the high, medium, and low learning in the project-based learning
nuanced ethnomatematics and independent learning with modules and whatsapp
gets varied results.
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INTRODUCTION

The ability of mathematical connections is very
important that every student has. This ability is
important for students because mathematics consists
that
in mathematics

of various concepts and procedures are

interconnected, even concepts
construct other concepts (Afrizal & Dachlan, 2017;
Supriadi, 2015). According to (Badjeber, R & Siti
Fatimah, 2015; Siregar & Surya, 2017; Afifah, 2017)
in learning a new concept, a student needs prior
experience and knowledge related to the concept to
be discussed.

In addition to students' mathematical
connection ability, self regulated learning is also a
component in mathematics learning that must be
improved. According to (Setiawan, et al, 2017; Arifin
& Tatang, 2018) good self regulated learning students
enables student learning outcomes to be good because
with self regulated learning students are motivated to
learn on their own volition. If students have the self
regulated learning then this will foster a positive
attitude to students. This positive attitude according
to Fajri, et al (2016) can be seen from the seriousness
of following the lesson, completing assignments well,
participating actively during learning, completing
tasks thoroughly and on time, and responding well to
the challenges given by the teacher.

The results of the preliminary study turned out
to be a matter of not using a mathematical connection
indicator. Based on the test results found that
students have not been able to write the concepts used
in solving given problems.

In this research independent learning will be
applied. According to Putra, et al. (2017) independent
learning can be done in the classroom or in the
classroom environment both individual and group in
nature and also requires limited assistance to be more
focused and orderly in carrying out its activities.

The use of modules will assist students in
learning the material to be learned. This is reinforced
by the results of Primary, et al (2016) research
showing that the influence of the use of modules on
independence was 60.22% based on observational
data, and 47.61% based on questionnaire data.
Modules that will be made for this research will be
given ethnomatematics elements, so students will be

more interested in participating in learning.
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The development of Information Technology
that is increasingly rapid in the current era of
globalization can not be avoided anymore influence
on the world of education (Budiman, H, 2017). The
use of whatsapp media supports the student's
independent learning process. According to
Widyanto, et al. (2018) by using whatsapp as a
learning medium, interaction between educators and
students is no longer limited in class meetings but can
also occur outside the classroom.

The use of Whatsapp instant messaging can
help students in learning mathematics. The use of
Whatsapp instant messaging as a tool to foster a
social environment for learning
mathematics (Jumiatmoko, 2016; Yuwono &
Muhammad Wahid, 2017; Naidoo & Kopung, 2016).
Based on the results of research Winardi & Wardono
(2017) shows that students who obtain the Missouri

Mathematic Project learning with an open-ended

constructivist

approach assisted by whatsapp have self regulated
learning students and good learning achievement.
Learning is carried out in experimental class 2
using independent learning with module and
whatsapp. Learning activities carried out for 3 weeks
with details 5 X face to face for assistance and the rest
of the independent learning outside the classroom.
The independent learning steps adopted from the
learning steps according to Ering, et al (2017) SDL
model developed by Knowles (1975) and perfected by
Song & Hill (2007) consist of planning, monitoring
and evaluating and combined with and mentoring
learning according to Putra, Riza et al. (2017) there
are 3 steps of independent learning: 1) Planning
Phase 2) Implementation Phase 3) Evaluation Phase.
In addition to using independent learning, this
research will also apply a project-based learning
model with nuances of ethno-mathematics. Learning
with PjBL, the teacher is responsible for monitoring
student activities while completing projects, so
students are able to develop ideas and produce
satisfying results (Rahmazatullaili, 2017; Fitrina, et
al, 2016). According to the results of Kurniawan's
research, et all (2018) in Class A that applies the PjBL
learning model, each group is given the freedom to
design the project being carried out, but still refers to
the criteria or stages that have been determined.
Based on this, PjBL learning can foster student

learning independence
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In this research, project based learning and
ethnomatematics will be combined with learning
models to make learning more interesting.
Ethnomatematics is an approach that can be used to
explain the reality of the relationship between
environmental culture and mathematics as a family of
knowledge (Putri, 2017). The core step of the learning
model refers to the steps of the learning model
proposed by Annafi & Sry Agustina (2018), namely
determining the problem, concept analysis, project
design planning, preparation of work, presentation,
evaluation of experience. The learning model steps is
then modified so as to produce a new learning step.

Based on this, the researcher wants to conduct
of the
ethnomatematics project-based learning model and

research to find out the effectiveness

independent learning with modules and whatsapp
deeply students
'mathematical connection abilities are seen in terms

and examine more how

of self regulatd learning students.
METHOD

This study used is mixed method with an
explanatory sequential design. The population in this
study were students of class VII SMP Negeri 1 Bae
Kudus in the academic year 2018-2019, and the
sample in this study was class VII F as an
experimental class 1, class VII G as an experimental
class 2 and VII H as the selected control class using a
cluster random sampling technique.

The data used in this study are the data of the
mathematical connection ability test, self regulated
learning students questionnaire data, self regulated
learning observation data and the interview data.
Connection test results were analyzed to determine
the effectiveness of project-based learning nuanced
ethnomatematics and independent learning with
module and whatsapp. Quantitative data analysis
technique is the effectiveness test which includes the
classical completeness test, the effect test of the
average difference test of the three classes using the
Anova test.

As for qualitative data analyzed using four
steps, namely data validity, data reduction, data
presentation and conclusion drawing. Test the
validity of the data on the credibility of the data using
triangulation techniques in which data testing is done
by checking the data at the same source but with
different techniques namely tests and interviews.

Thorough research is conducted to describe to
self regulated learninf students based on each
category. The subjects of this study were 32 students
in class VII F and VII G of SMP Negeri 1 Bae Kudus,
classified three
categories: high, medium, and self regulated learning

respectively which were into
low.

After the research subjects are determined,
then the next description of the analysis of students'
mathematical connection ability in terms of the self
regulated learning students with high, medium, and
low categories is presented in the following table:

Table 1. Summary of Mathematical Connection Abilities in Terms of self regulated learning Experiments 1

Mathematical Connection Ability

No Self Regulated Learning Total Students Category
2 High

1 High 0 Medium
0 Low
7 High

2 Medium 15 Medium
3 Low
0 High

3 Low 2 Medium
3 Low
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Tabel 2. Summary of Mathematical Connection Abilities in Terms of self regulated learning Experiments 2

Mathematical Connection Ability

No Self Regulated Learning Total Students Category
2 High

1 High 1 Medium
0 Low
3 High

2 Medium 17 Medium
3 Low
2 High

3 Low 2 Medium
2 Low

RESULT AND DISCUSSION 5%. So, it can be concluded that the average student

The results of the analysis of the effectiveness
of independent learning with module and whatsapp
on mathematical connections indicate that the results
of the calculation of individual completeness tests
indicate that sig = 0.013 = 1.3% < 5%. So it can
be concluded that the average of students who were
given independent learning by module and whatsapp
reached KKM that
proportion obtained Zpiqung value was 0.816 for the

is 69. Completeness test
significant level (a) 5% obtained z,,,5 value was
1.96. Because the value of Zpjyng 15 —1.96 <
0.816 <196 then —z_(0.5(1—a)) < Zpjrung <
z_(0.5 (1 — a)) means that H, is accepted. So, the
proportion of students who obtained independent
learning with module and whatsapp had achieved
mastery equal to 75%.

Next to test the effect of self regulated learning
on the ability of mathematical connections
module-assisted independent learning classes and

in

whatsapp obtained sig = 0,000. It is clear that
sig < 5%, then H, is rejected and accepts H;. So it
can be concluded that there is an influence between
self regulated learning with students’ mathematical
connection abilities. The magnitude of influence
obtained 0.438 = 43.8%. This value indicates that
the variable of student self regulated learning affects
the ability of students' mathematical connections by
43.8%.

In learning project based learning nuanced
ethnomatematics shows the results of individual
completeness test shows that sig = 0.00 = 0% <
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who was given project-based learning nuanced
reached KKM that 69.
Completeness test the proportion obtained Zpitung

ethnomatematics is
was 1.633 for a significant level (a) 5% obtained
Zo47s value was 1.96. Because the value of Zpityng is
—1.96 <1.633 <196 then

Znitung < Z(0.5 (1-a)), it means that H, is accepted. So,

~Z050-a) <

the proportion of students who obtained module-
assisted independent learning and whatsapp had
achieved mastery equal to 75%.

Whereas in the class learning project based on
nuances of ethnomatematics obtained sig = 0,000.
It is clear that sig < 5%, then H, is rejected and
accepts H;. So it can be concluded that there is an

influence between self regulated learning with

students mathematical connection abilities. The
magnitude of influence obtained 0.654 = 65.4%.
Anova test shows that the value of

sig 0,001 = 0% < 5% then H, is rejected or accepts
H;. So, at least one of the mathematical connection
abilities is different. The sig value in class 1
(ethnomatematics nuanced project-based learning)
and class 2 (independent learning with module and
whatsapp) is 0.069 > 0.05, which means that the
average mathematical connection ability is the same.
The sig value in class 1 (ethnomatematics nuanced
project based learning) and class 3 (control class using
discovery learning) is 0.00 < 0.05, which means that
the average ability of mathematical connections is
different. The sig value in class 2 (independent
learning with module and whatsapp) and class 3

(control class using discovery learning) is 0.40 <
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0.05 which means that the average ability of
mathematical connections is different. In the table the
value of sig can be seen the comparison between the
two different classes is the experimental class 1 with
the control class and the experimental class 2 with the
control class. The grade 1 grade (ethnomatematics
based project learning) is 79.38, which shows the
highest average mathematical connection ability
among others. So the class with project-based
learning nuanced ethnomatematics produces the best
mathematical connection ability.

In this study, self regulated learning is grouped
into 3 groups, namely high, medium, and low self
regulated learning. Based on the results of the
analysis, in experimental class 1 it was found that
from 2 students with high self regulated learning there
were 2 students who had high mathematical
connection abilities, while there were no students
who had medium and low connection abilities, from
both students in the category, both of them could
meets all three indicators of mathematical connection
ability. Students are able to write down what
information is known and asked according to what is
in the problem, students are also able to draw the
sketch requested in accordance with the illustration of
the problem, and students are able to answer the
problem using concepts that are appropriate to the
problem. Students with high self regulated learning
can achieve better results compared to students who
have self regulated learning low (Kurniawati, et al.,
2015).

The group of students who have self regulated
learning who are on mathematical connection ability
shows the results that there are 7 students who have
high connection ability, while students who have
moderate connection ability are 15 students and
students who have low mathematical connection
ability are 3 students. In groups of students with high
connection ability, several indicators of mathematical
connections can already be mastered by students well.
In students with
categories, students are able to write answers
coherently from writing what is known to writing the

connection ability medium

concepts used to solve the problem. In students with
low mathematical connection categories students
both write incorrect formulas, so the final result is
wrong. This is in line with Wulandari & Kumaidi
(2015: 109) which states that the main cause of
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concept errors in geometry and measurement
material is not applying the formulas, concepts or
properties of flat shapes or building spaces properly.

In students with self regulated learning low, it
is known that students who have high connection
abilities do not exist, but for students who have
medium connections as many as 2 students and
students who have low connection abilities are 3
students. Students on low self regulated learning
show that students who have medium mathematical
connection ability, students are able to write down
the information contained in the problems, draw
sketches and write down what formulas are used in
problem solving. For students with low connections,
the student has written the correct results but the steps
are not coherent so it is difficult to understand and do
not complete the answer until the final step.

Based on the results of the analysis, in the
experimental class 2 it was found that out of 3
students with high self regulated learning there were 2
students who had high mathematical connection
ability, while students who had medium connection
ability were 1 student and students who had low
mathematical connection abilty is not exist. Both
students in the high category can both fulfill all three
indicators of mathematical connection ability.
Whereas 1 student with connection ability was not
careful enough in working on the problems so there
was still something wrong in the calculation.

The group of students who have self regulated
learning is showing the results that there are 3
students who have high connection ability, students
who have medium connection ability as many as 17
students and students who have low mathematical
connection ability as many as 3 students. In groups of
students
indicators of mathematical connections can already

with high connection ability, several
be mastered by students well. In students with
connection ability medium categories, students are
able to write answers coherently from writing what is
known, but do not write the formula correctly. In
students with a category of low mathematical
connections that are not correct in solving the given
problem. The subject wrote down its properties but
the work did not reach the final step.

In students with self regulated learning low, it
is known that students who have high connection
ability are 2 students, students who have moderate
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connection ability are 2 students and students who
have low connection ability are 2 students. Students
on low learning independence show that students
who have high mathematical connection ability can
already identify problems according to indicators of
mathematical connection ability, but the completion
stage is not coherent and incomplete. Students who
have medium mathematical connection ability,
students the
contained in the problems, draw sketches and write

have written down information
down what formulas are used in problem solving. In
students with low connection ability all students'
answers are not resolved and on average only correct
in writing is known and asked. According to Ricky, et
al (2019) with the use of the media, teachers can also
monitor and assist students in learning outside the
classroom. Independent learning also makes students
not dependent on others and has their own learning
initiatives, because students must study the material
themselves according to the teacher's directions using
prepared modules.

CONCLUSION

The conclusions of this study are the findings
with high self regulated learning patterns that are not
in accordance with high connection ability, students
with medium self regulated learning also have low
mathematical connection ability and students with
self regulated learning providing high
mathematical connection ability

low

REFERENCES
Afifah, R. N. 2017. “Kemampuan Koneksi
Matematis Pada Bangun Ruang  Sisi

Lengkung”. Seminar Matematika dan Pendidikan
Matematika UNY.

Afrizal, I. M., & Dachlan, J. A. 2017. “The impact of
mathematical models of teaching materials on
square and rectangle concepts to improve
students’ mathematical connection ability and
mathematical disposition in middle school”.
AIP Conference 1848.
https://doi.org/10.1063/1.4983948

Annafi, N & Sry Agustina. 2018. “Pengembangan
Model Pembelajaran project based learning (PBL)

Lokal Untuk

Proceedings,

Berbasis Kearifan

95

Mempersiapkan  Calon  Pendidik  Yang
Berbudaya. Quantum Jurnal  Inovasi
Pendidikan Sains, 9(1) : 1-10.

Arifiny, F & Tatang, H. 2018. “Pengaruh

Pembelajaran E-Learning Model Web Centric
Course Terhadap Pemahaman Konsep Dan
Kemandirian Belajar Matematika Siswa”.
Jurnal Pendidikan Matematika, 12(2):1-12.

Badjeber, Rafiq & Siti Fatimah. 2015. “Peningkatan
Kemampuan Koneksi Matematis Siswa SMP
Melalui Pembelajaran Inkuiri Model Alberta”.
Jurnal Pengajaran MIPA, 20 (1):18-26.

Budiman, Haris. 2017. “Peran Teknologi Informasi
dan Komunikasi Dalam Pendidikan”. Al
Tadzkiyyah:Jurnal Pendidikan Islam,8:75-83.

Ering, N, Kasmudin M, & Minarni R. 2017.
“Pengaruh Pembelajaran self Direct Learning
Berbasis Teknologi Informasi Terhadap Hasil
Belajar Siswa Pada Materi Struktur Atom Di
Kelas X SMA Negeri 9 Palu”. J. Akademika
Kim, 6(4): 227-231.

Fajri, H., Johar, R., & Ikhsan. 2016. “Peningkatan
kemampuan spasial dan self-efficacy siswa
melalui model discovery learning berbasis

multimedia”. Jurnal Tradis
Matematika,9(2):180-196.

Fitrina, T., M Ikhsan., & Said.,, M. 2016.
“Peningkatan Kemampuan Berpikir Kreatif
dan Komunikasi Matematis Siswa SMA

melalui Model Pembelajaran Project Based

Learning Berbasis Debat”. Jurnal Didaktik

Matematika,3(1)

2016. “Whatsapp Messengerdalam
Tinjauan Manfaat Dan Adab”. Wahana
Akademika, 3 (1) : 51-66.

Kurniawan H, Hakkun E, & Muladi.
“Perbandingan Penerapan

Jumiatmoko.

2018.

Model
Pembelajaran Project Based Learning Dan
Think Pair Share Berbantuan Modul Ajar
Terhadap Kemandirian Dan Hasil Belajar
Siswa Kelas XI di SMKN 3 Malang”. Jurnal
Pendidikan, 3(2):80-85.

Kurniawati, Iwan Junaedi, & Scolastika Mariani.
2015.  “Analisis  Karakteristik  Berpikir
Geometri Dan Kemandirian Belajar Dalam
Pembelajaran Fase Van Hiele Berbantuan
Geometers Sketchpad”. Unnes journal of
mathematics education research, UIMER, 4 (2).


https://doi.org/10.1063/1.4983948

Ika Ariwanti Fathonah et al./Unnes Journal of Mathematics Education Research.10 (1) 2020 90 - 96

Naidoo, J. & Kopung, K. J. 2016.
use of whatsApp in mathematics learning:
A case study”. Journal of Communication,
7(2), 266-273. Diakses di
http://www tandfonline.com/doi/abs/10.108
0/0976691X.2016.11884907.

Pratama, D. R., Atmoko, A., & Wusqo, 1. 2016.
“Pengaruh Penggunaan Modul Kontekstual
Berpendekatan SETS Terhadap Hasil Belajar
Dan Kemandirian Peserta Didik Kelas VII
SMP”. Unnes Science Education Journal, 5(3).

Putra, R. A., Mustofa, K., & Joni, R.P. 2017.
“Penerapan Metode Pembelajaran Mandiri
Dalam Meningkatkan Hasil Belajar Peserta
Didik (Studi pada Program Pendidikan
Kesetaraan Paket C di PKBM Bina Mandiri
Cipageran)”. Jurnal Pendidikan Luar Sekolah,
I(1).

Rahmazatullaili., Cut Morina Zubainur., & Said

“Exploring the

Munzir. 2017. “Kemampuan berpikir kreatif

dan pemecahan masalah siswa melalui
penerapan model project based learning”.
Jurnal Tradis Matematika,10(2):166-183.

Ricky Fahmy, A., Sukestiyarno, S., & Mariani, S.
2019. “Mathematical Literacy Based On
Student’s Self-Regulated Learning by Flipped
Classroom with Whatsapp Module”. Unnes
Journal of Mathematics Education Research,8
(2):125-132.

Siregar, N. D., & Surya, E. 2017. “Analysis of
Students ’ Junior High School Mathematical
Connection Ability”. International Journal of

96

Sciences: Basic and Applied Research (IJSBAR),
33(2) : 309-320

Setiawan,F., Abdur, R. A., & Furaidah. 2017.
“Penggunaan Modul Berdasarkan Pendekatan
Saintifik Untuk Meningkatkan Kemandirian
Belajar Siswa Di Sekolah Dasar”. Prosiding
TEP & PDs Transformasi Pendidikan Abad 21
Tema: 6 Nomor: 15 Bulan Mei Tahun 2017
Halaman: 666 — 672.

2015.  “Mengembangkan
Kemampuan Koneksi Matematis Melalui
Buku Ajar Elektronik Interaktif (BAEI) yang
Terintegrasi Nilai-Nilai Keislaman”. Al-Jabar:
Jurnal Pendidikan Matematika, 6(1):63-73.

Widyanto, Achmad Slamet, Haryono, & Titi
Prihatin. 2018. “The Utilization of Whatsapp
Application on Scientific-Based Learning

Higher
Institutions”. Advances in Social Science,
Education and Humanities Research (ASSEHR),
(247).

Winardi & Wardono. 2017. “Analisis Kemampuan

Supriadi, = Nanang.

Management in Education

Literasi Matematika melalui Model Missouri
Mathematics
Open-Ended”. Unnes Journal of Mathematic
Education Research, 6 (1): 130 — 138.

Yuwono, Muhammad Ridlo., & Muhammad Wahid
Syaifuddin. 2017. “Pengembangan problem

Project dengan Pendekatan

based learning dengan assessment for learning
berbantuan smartphone dalam pembelajaran
Tradis  Matematika,

matematika”.  Jurnal

10(2):184-20


http://www.tandfonline.com/doi/abs/10.1080/0976691X.2016.11884907
http://www.tandfonline.com/doi/abs/10.1080/0976691X.2016.11884907

