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Abstract

This study aims to determine the skills of mathematical reasoning after the implementation of
the learning process using video media with the PMRI approach and collaborative learning on
number pattern material for class VIII students. This research uses a descriptive type of
research. The research subjects were students of class VIII.A of SMP Srijaya Negara
Palembang with a total of 25 students out of a total of 39 students. This research was conducted
in two meetings where the first meeting was a learning process using video media with PMRI
and collaborative learning, while the second meeting was working on test questions. Data
collection techniques are observation, a written test consisting of 2 questions, and interviews.
The data analysis technique is descriptive. The results obtained from this study are students'
mathematical reasoning abilities after the implementation of the learning process using video
media with the PMRI approach and collaborative learning on number pattern material for grade
VIIL.A students of SMP Srijaya Negara Palembang in good category with an average value of
68.89. The indicators that appear the most are those that make assumptions, while the indicators
that appear the least are those that draw conclusions. The implementation of the learning
process using video media can make students not feel bored and feel happy so that it can be
applied in schools.
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Introduction

Reasoning and mathematical material are something that cannot be separated Sari, et al., 2018).
Based on Permendikbud number 21 of 2016 which states that one of the skill competencies in
the 2013 curriculum is reasoning skills. Reasoning is also included in one of the National
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Council of Teachers of Mathematics (NCTM) process standards in 2000. Mathematical
reasoning skills is the skills to process mathematical thinking in order to get logical conclusions
based on existing or relevant methods, concepts, and facts or data (Munawaroh, et al., 2019).
For students, this skills is very important because it can help students generate new ideas, prove
and conclude a statement, and solve mathematical problems (Sumartini, 2015). The importance
of mathematical reasoning skills is also expressed by Cahya, et al (2021) that these skills when
students are faced with complex problems can be solved easily. From the explanation above,
mathematical reasoning skills are needed in learning mathematics

Inductive reasoning can be used by students through pattern learning to find mathematical
relationships (NCTM, 2000: 262). Thus, students can practice their mathematical reasoning
skills through learning number patterns (Sari, et al., 2018). One of the competencies in learning
mathematics is an explanation of patterns in real life and provides advanced assumptions from
repetitive patterns (Kemendikbud, 2016). According to NCTM (2000) the two content
standards in mathematics related to number patterns are the content of numbers and operations
(number and operations) and algebraic content (algebra). Number pattern material is important
for students to learn because it is part of an important component of success in mathematics
(Diana & Fauzan, 2018). Number patterns are also included in the quantity content of PISA
questions where the questions are widely applied to real life (Bidasari, 2017).

But in reality, students experience difficulties in determining the pattern of the questions
given and formulating generalizations from number patterns (Ariyanti & Setiawan, 2019).
When solving number pattern problems, students have not been ablle to write the formulas for
the nth term which is the basis for solving problems (Sari, et al., 2018), and students also have
difficulty in analyzing questions (Saleh, et al., 2021). One of the reasons is due to the learning
activities implemented by the teacher where the activities still use procedural, monotonous, and
are dominated by teachers (Munawaroh, et al., 2019). In the learning process the teacher also
only uses the lecture method (Erissa, et al., 2018; Saleh & Lubis, 2018), and the learning
approach is still teacher-centered (Fatimah, 2016). Of course, this kind of learning is less
interesting for students. In the research of Kusumaningtyas, et al (2017), it is suggested that
teachers should use the right learning approach in learning number patterns. The learning
approach in question should be contextual (Dewi & Agustika,2020), namely by providing daily
problems so that students are more interested and feel challenged.

A learning approach that emphasizes the presentation of contextual problems is Realistic
Mathematics Education (RME), so that during learning activities students will feel more fun
and meaningful (Narmi, et al., 2020). This is in line with the thoughts of Rahayu & Putri (2021)
that the learning process carried out by involving the context makes the knowledge that students
learn will be meaningful. RME is known in Indonesia as the Indonesian Realistic Mathematics
Education (PMRI). According to Meitrilova & Putri (2020) PMRI is one solution to help
students understand learning material. The use of the PMRI approach can make learning more
interesting because learning begins with a real context for students (Putri, 2015), this acts as a
bridge from contextual problems to formal mathematics (Trisnawati, et al., 2015). According
to Zulkardi & Putri (2010) PMRI is a theory that is based on real problems or student
experiences, emphasizing processing skills, collaborating, and discussing, as well as sharing
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opinions with classmates so that students can find their own mathematical concepts to solving
problems using the mathematics. The principles of PMRI are Guided Reinvention/Progressive
Mathematizing, Didactical Phenomenology, and Self Developed Models, while for the
characteristics of PMRI are using contextual problems, using models, student contributions,
interactivity, and being integrated with other learning topics (Zulkardi & Putri, 2010). The
PMRI approach is one of the active and innovative approaches (Salsabilla, 2020). In PMRI
learning, as a result of interaction with the environment where students become individuals
(subjects) who have experience and knowledge (Munir & Sholehah, 2020), while the teacher is
only a guide and facilitator (Lisa, 2020).

In the 21st century, by improving the curriculum in accordance with the demands of 21st
century competencies, education is challenged to produce human resources who can create
economic and social order (Sumantri, 2019). The hope is that teachers and students have 21st
century skills, skills, and competencies which consist of: collaborative skills, critical thinking,
communication skills, and creative and innovation skills (Sumantri, 2019). According to
Rahmawati (2016), through 4C, there will be an increase in the quality of Indonesian education.

One of the 4Cs, namely Collaborative, is where students will be actively involved in small
groups during the learning process (Septikasari & Frasandy, 2018). Collaborative Learning
involves two or more students who are together in groups in providing information, knowledge,
ideas, and experiences so that the understanding of all group members can increase (Deswita &
Niati, 2020). Collaborative learning activities consist of sharing and jumping lessons (Wikanta,
2017). In this activity, students who do not understand must dare to ask for help with friends
who already understand by saying "Please Teach Me" (Sato, 2014). The purpose of
Collaborative Learning is for students to be active in groups and create student-centered
learning situations (Inah & Pertiwi, 2017). Thus, the PMRI approach and Collaborative
Learning can be applied together to create more enjoyable learning for students.

In addition to Collaborative Learning, technology is also progressing very rapidly in the
21st century so that it will be very useful in the field of education (Isti'adah, et al., 2020). This
is evidenced by the increasing use of technology-based learning media to support the course of
learning activities (Firmadani, 2020), one of which is video media which includes the type of
audio-visual media, namely media that uses the senses of hearing and sight, so that when
participating in learning can make students don't feel bored. and feel happy (Hadi, 2017). Video
media can also bring up students' creative ideas because the visualization is in the form of
moving images and sound (Febriani, 2017). Not only used as a tool in learning activities, but
video media can also be used as a messenger or information (Aeni & Yuhandini, 2018).

There was a previous study on the PMRI approach to number pattern material by
Octriana, et al. (2019) to see mathematical reasoning abilities, while research by Situmorang,
et al. (2020), which is about the analysis of HOTS questions. However, previous studies have
not used learning media in the form of videos. Therefore, researchers are interested in
researching "Mathematical Reasoning Skills Number Pattern Materials using Video Media with
PMRI and Collaborative Learning".
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Methods

This research uses a descriptive type of research, where the researcher describes mathematical
reasoning skills on the number pattern material using video media with the PMRI approach and
Collaborative Learning in class VIII students. The subjects of this study were students of class
VIIL.A of SMP Srijaya Negara Palembang in the odd semester in the academic years 2021/2022,
totaling 39 students. The data collection techniques were observation, a written test that opened
2 questions, and interviews. There are three indicators used in this study, namely:

Table 1. Indicators of mathematical reasoning skills

Indicator Descriptor

Submit a conjecture Able to make assumptions about patterns that
might be formed

Finding patterns or properties of Able to find the right pattern to make general
mathematical phenomena to make equations or generalizations
generalization

Draw a conclusion Able to make conclusions that are in accordance
with the problem and can be accepted by reason

The results of student test answers will be given a score, then will be assessed with a
scoring guideline. In this study there are three stages, namely (1) the preparation stage, namely
the researcher prepares research instruments and learning tools, observations to schools,
validates and revises, and manages research permits, (2) the implementation stage, which
consists of two meetings where the first meeting is a learning process using video media with
PMRI and collaborative learning, while the second meeting is working on test questions, and
(3) the last stage, the researchers analyzed the results of the data from the observation sheets,
tests, and interviews. Then, the researcher will describe the data results and draw conclusions.
Finally, the researcher will prepare a written research report. To analyze the results of the
answers to the test questions, they will be converted based on the category of qualitative values
of mathematical reasoning abilities as follows:

Table 2. Category of qualitative value of mathematical reasoning skills

Score Category
81-100 Very Good
61-80 Well
41-60 Enough
21-40 Not Enough

0-20 Very Less
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Results

The learning process is carried out through the WhatsApp and Google Meet applications with
class VIILA students of SMP Srijaya Negara Palembang.

In the preparation stage, researchers will prepare learning tools and research instruments.
After that, the researcher also made initial observations by visiting the Srijaya Negara
Palembang Junior High School to discuss with the school to get permission to carry out research
at the school. Then, the researchers validated three validators, namely Prof. Dr. Ratu llma Indra
Putri, M.Si., Mrs. Lipa Meisinta, S.Pd., and Mr. Drs. M. Amin, M.Si. After completion, the
researcher takes care of the documents needed to carry out the research.

At the implementation stage, after the instrument was revised and declared valid, the
researchers tested one-to-one with three students who were not research subjects. Furthermore,
the researchers tested a small group on six students who were also not included in the research
subject. After that, the implementation of the learning processs was carried out in two meetings.
The first meeting carried out the learning process using video media through the PMRI
approach and Collaborative Learning. Students are formed into several groups with each
member consisting of 4 people. Then, a video media is given that contains the problem of
sharing tasks and jumping tasks (Wikanta, 2017). The problem is related to real problems, this
is in accordance with PMRI, which is a theory that is based on real problems (Zulkardi & Putri,
2010). In doing so, students who do not understand must dare to ask for help with friends who
already understand by saying "Please Teach Me" (Sato, 2014). Giving problems through this
video media can make students not feel bored and feel happy, this is because video media is
included in the type of audio visual media, namely media that uses the senses of hearing and
sight, so that when participating in learning can make students not feel bored and feel happy
(Hadi, 2017). The researcher asked 7 people for help to become observers in each group. In the
second meeting, students will be given test questions. After getting the results of student
answers, the researchers will conduct interviews with three students with categories of low,
medium, and high students.

The last stage, the researchers analyzed the results of the data from the observation sheets,
tests, and interviews. Then, the researcher will describe the data results and draw conclusions.
Finally, the researcher will prepare a written research report.

1) Migrasi burung merupakan pergerakan populasi burung yang terjadi pada 2) Setiap hari Siska diberi uang jajan oleh Ayahnya dan ia selalu menyisihkan
waktu tertentu setiap tahun, dari tempat berbiak menuju tempat mencari makan  vangnya untuk membels sebush handphone. Pada bulan pertama ia
selama iklim di tempat berbizknya itu tidak memungkinkan. menyisihkan uangnya sebesar Rp 2.000,00ari, pada bulan kedua ia
Seorang peneliti migrasi burung yang bernama Alex mencatat pergerakan menyisihkan uangnya sebesar Rp 3.000,00ari, pada bulan ketiga ia
burung seperti berikut ini: baris pertama terdapat satu ekor burung, baris kedua  menyisihkan uangnya sebesar Rp 4.000.00hari, dan seterusnya sampai 10
terdapat tiga ekor burung, baris ketiga terdapat lima ekor burung, baris keempat  bulan (dengan perhitungan | bulan = 30 hari). Apakah uang hasil tabungan
terdapat tujuh ekor burung, dan seterusnya dengan pola yang sama. Siska selama 10 bulan cukup untuk membeli handphone seharga

Tentukan berapa banyak burung pada baris ke-20! Rp 2.000.000,00?

Figure 1. Test questions number 1 and 2
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Description of Student Answer Results

a. Test Question Number 1
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Figure 2. Answers to number | of MF students' test questions

Based on the results of the MF students' answers, it can be seen that he has brought up
the indicators of submitting conjectures perfectly, namely making assumptions about patterns
that may be formed completely and correctly, so that he gets a score of 4. mathematical
symptoms to make generalization where he got the answer 35, while the correct answer was 39,
so he got a score of 1, this was supported when interviewed he also admitted that he was wrong
in writing the answer because the time given was limited. Then, the MF student did not come
up with an indicator of drawing conclusions, so he got a score of 0. So for the number one test
item, MF students only got a score of 5.
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Figure 3. Answers to number 1 VA student test questions

Based on the answers of the VA students, it can be seen that he understood question
number 1, but he forgot to write down the conclusions. VA students have brought up the
indicators of submitting conjectures perfectly and obtained a score of 4. Furthermore, students
have found the right pattern to make general equations or generalization completely and
correctly, so that these students have come up with indicators of finding patterns or properties
of mathematical symptoms to make generalizations. perfect and got a score of 4. Then, the VA
student did not come up with an indicator to draw conclusions, so he got a score of 0. So, for
the number 1 test item, the VA student got a score of 8.
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Figure 4. Answers to number 1 of the SY students' test questions

When SY students were interviewed, it was seen that he had understood question number
1 and was able to solve it correctly. SY students have brought up the indicators of perfecting
conjectures, i.e. submitting conjectures against patterns that might be formed completely and
correctly, so that they get a score of 4. Furthermore, SY students have found the right pattern
to make general equations or generalization completely and correctly, so that he has brought up
an indicator of finding patterns or properties of mathematical phenomena to make
generalizations perfectly and get a score of 4. Then, he has also brought up indicators of drawing
conclusions and getting a score of 4 because he has made conclusions that are in accordance
with the problem and can be accepted by reason completely and right. So for the number one
test question, SY students get a maximum score, which is 12.

b. Test Question Number 2
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Figure 5. Answers to number 2 of MF students' test questions

When interviewed , MF students said that he did not do it until it was finished because the
time for the work was not enough. However, MF students have raised the indicator of
submitting conjectures perfectly, i.e. submitting conjectures against patterns that might be
formed completely and correctly, so that they get a score of 4. indicator draws conclusions, so
it scores 0 on both indicators. So, for test number two, MF students only get a score of 4.
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Figure 6. Answers to number 2 of VA students' test questions

Based on the answers of the VA students, it can be seen that he already understood
question number 2, but he forgot to write down the conclusions. The VA student has brought
up the indicator of proposing the conjecture perfectly, i.e. submitting an allegation of the pattern
that might be formed completely and correctly, so that he gets a score of 4. Furthermore, the
student has found the right pattern to make general equations or generalization completely and
correctly, so that the student has brought up an indicator of finding patterns or properties of
mathematical symptoms to make generalizations perfectly and get a score of 4. However, the
VA student did not bring up the indicator of drawing conclusions, so he got a score of 0. So,
for test item number 2 the VA student got a score of 8.

2. |Dik-Bulan perbama + 2 000 .c= Jhari

’ Eulan e 2 _+ 2 o00.aos hari
ulon_lee 3 . 4 poa. oo f her

2 Lulan . ZQ_IW'_L"" I I i

== Mk -A.Ft:.n!l uang hasi lal Sislen Slomdf

| le butan cubum unbub m; handphane

Seharga Z.coe. oot.oe? i

- Hanh.

%ﬂm&:— fooooeo
T e e - Vot e o

=" \bo.at0 . ga. 00 B

o My (Joeon X2) #5500 Foon | —————

L U= (o000 X3) 490 000 : 126000

T yu(3eooox) 470000: 150000 |

| (3aneexs) $toconz 1facon L

! M e(GameXb) t3eoee : 2]0.000 [|fysd )t 3g.000

s 3 e %7 1430000 =

_— ufefoomxf) Fiscve :

Tl (30 r{l)}ioﬂuﬁ:?au.mn-l =
{20006 X 12} ¢ 30.000 :330. 000

' =luanghasil .Enkun_\cm__s.sko_shmn_[a_glms;

_*l6anco tgo.ose d12e.000 +|Sc-oed |fo.con

o 2le.ooe 4 34s-ova + 220 goo | Jossee b 330000

- 7 T e —

| u;t sl stame.lo. bulan_bial
== .‘menq _Ge.eos_ynlub membeli hondphone

— Stharga Pecocen o
Figure 7. Answers to number 2 of the SY students' test questions
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When SY students were interviewed, it was seen that he had understood question number
2 and was able to solve it correctly. SY students have brought up the indicator of submitting
conjectures perfectly, i.e. submitting allegations of patterns that might be formed completely
and correctly, so that they get a score of 4. Furthermore, SY students have found the right
pattern to make general equations or generalization completely and correctly, so that the student
has brought up an indicator of finding the pattern or nature of mathematical symptoms to make
generalizations perfectly and get a score of 4. Then, the student has also brought up indicators
of drawing conclusions and getting a score of 4 because he has made conclusions that are in
accordance with the questions and can be accepted by reason completely and correctly. So for
test number two, SY students have got a maximum score of 12.

Table 3. The emergence of indicators of mathematical reasoning skills

Indicator Total Eligible Students
Test Question Number 1  Test Question Number 2
Submit a conjecture 25 23
Finding patterns or properties of 22 20
mathematical phenomena to make
generalization
Draw a conclusion 18 18
Table 4. Qualitative value of mathematical reasoning skills
Score fi f2 fiot
81-100 8 5 13
61-80 12 13 25
41-60 4
21-40 1 2 3
0-20 - 1 1
Information:

fi: Number of students in test number 1
f>: Number of students in test number 2

fior: f1+ 2
Table 5. Average students' mathematical reasoning skills
Score fiot Xi frot. Xi Average
81-100 13 90.5 1176.5 68.89
61-80 25 70,5 1762,5
41-60 8 50.5 404
21-40 3 30,5 91,5
0-20 1 10 10
Amount 50 3444.,5

Based on the table above, the mathematical reasoning skills obtained after the implementation
9
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of the learning process using video media with the PMRI approach and Collaborative Learning
on number pattern material for class VIII.A SMP Srijaya Negara Palembang is categorized as
good.

Discussion

This study was aimed to determine the skills of mathematical reasoning after the
implementation of the learning process using video media with the PMRI approach and
Collaborative Learning on number pattern material for class VIII students. Mathematical
reasoning skills is the skills to process mathematical thinking in order to get logical conclusions
based on existing or relevant methods, concepts, and facts or data (Munawaroh, et al., 2019).
The data from this research is seen from the results of the students' mathematical reasoning
skills tests that have been carried out at the second meeting with the number of questions there
are two questions. Questions are made by adjusting the characteristics of PMRI and its
indicators, namely submit a conjecture, finding patterns or properties of mathematical
phenomena to make generalization, and draw a conclusion.

The implementation of this learning process must be adjusted to the principles and
characteristics of PMRI, as well as Collaborative Learning. According to Meitrilova & Putri
(2020) PMRI is one solution to help students understand learning material. The use of the PMRI
approach can make learning more interesting because learning begins with a real context for
students (Putri, 2015), this acts as a bridge from contextual problem to formal mathematic
(Trisnawati, et al., 2015). The principles of PMRI are Guided Reinvention/Progressive
Mathematizing, Didactical Phenomenology, and Self Developed Models, while for the
characteristics of PMRI are using contextual problems, using models, student contributions,
interactivity, and being integrated with other learning topics (Zulkardi & Putri, 2010). In
Collaborative Learning, students are formed into several groups with each member consisting
of 4 people. Then, a video media is given that contains the problem of sharing tasks and jumping
tasks (Wikanta,2017). The problem is related to real problems, this is in accordance with PMRI,
which is a theory that is based on real problems (Zulkardi & Putri, 2010). According to Rahayu
& Putri (2021) that the learning process carried out by involving the context makes the
knowledge that students learn will be meaningful. In doing so, students who do not understand
must dare to ask for help with friends who already understand by saying "Please Teach Me"
(Sato, 2014). Giving problems through this video media can make students not feel bored and
feel happy, this is because video media is included in the type of audio visual media, namely
media that uses the senses of hearing and sight, so that when participating in learning can make
students not feel bored and feel happy (Hadi, 2017). Furthermore, students are given
mathematical reasoning skills test questions at the next meeting.

It can be seen that after the learning process was caried out using video media with the
PMRI approach and Collaborative Learning, it was found that the students' mathematical
reasoning skills were classified as good, although there were still students who did not display
indicators of their mathematical reasoning skills perfectly. The implementation of the learning
process using video media through the PMRI approach and Collaborative Learning can make

10
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students not feel bored and feel happy, so that learning using video media through the PMRI
and Collaborative Learning approach can be applied in schools.

Conclusion

The conclusion is the students' mathematical reasoning skills after the learning process using
video media with the PMRI approach and collaborative learning on number pattern material for
class VIIL.A students of SMP Srijaya Negara Palembang has been categorized as good with the
indicators that appear the most, namely the indicators of proposing conjectures, while the
indicators which appears the least, namely the indicators of drawing conclusions. The
implementation of the learning process using video media can make students not feel bored and
feel happy so that it can be applied in schools.
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