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Preface

Southeast Asia Design Research (SEA-DR) International Conference is an annual con-
ference held in the Southeast Asia region with the aim of developing the design research
field in Education. The conference also aims to disseminate research results related to
design research both for policy interests and for practical use in their application in vari-
ous educational disciplines. The 8th SEA-DR provide excellent opportunities for academ-
ics, lecturers, teachers, students, educators, researchers, and educational stakeholders to
share knowledge and research findings and to promote best practices in design research.
The topic of interest covers all theoretical and practical aspects of design research in the
fields of teaching and education in science, technology, engineering, mathematics, sports,
languages, management, economics, and other social sciences. The 8th SEA-DR Interna-
tional Conference was combined with The Second Science, Technology, Education, Arts,
Culture, and Humanity (The 2nd STEACH) International Conference, which was first held
on 29 October 2018.

The main theme for this joint conference is “Empowering creative education for free-
dom of teaching and learning” with the main scope of the accepted paper is all the theoret-
ical and practical aspects of design research in the fields of education in science, technolo-
gy, engineering, mathematics, sports, art & language, and cultural & humanities.



Table of Contents

OrganizZing COMIMIEEEE ........cvecvverrereerrerterresrertestesaesstesssesssesssesseesseesseesssesssesssesssssssessessssesssesssesseessenns il
PIEface ettt et b et h e s bt et s h e v
Unfolding the Practical of Numerical Literacy for Specialist in Teaching Mathematics ..........c..cc..c...... 1

Mohamad Rif at, Sugiatno Sugiatno

Development of STEM Animation Learning Media with Feedback to
Facilitate Students’ Critical Thinking Ability on Global Warming Materials...........cccccccveeeveerieenveennen. 8
Fitria Lafifa, Parno Parno, Erti Hamimi, A M. Setiawan

Linguistic Challenges in Solving Mathematics Word Problems:
A Case Of EFL UNIVersity STUACNLS ........ccveveieriieriiriirieieeseeseeste e sneseaeseaessnesssesssesssesssesssessessssesssensns 16
Namirah Fatmanissa, Maria N. R. Novianti

Designing Siri’ na Pacce Values-Based Learning Model...........ccccoeiiiiiiiiiiiiiieiieeeee e 24
Abdul Azis, Kokom Komalasari, Sapriya Sapriya, Rahmat Rahmat

Improving Student Geometry Problem-Solving Skills Through Spatial Training..............cccceeveerveennnen. 30
Yenny Safrina, M. Ikhsan, Cut M. Zubainur

Development of Science E-module Based on SETS (Science, Environment,

Technology, and Society) with Formative Assessments to Improve Critical

Thinking Ability of Grade IX Students on Biotechnology Materials ............cccceveroeenenininniencneeeeene, 38
Dwi T. Arianti, Parno Parno, Muhammad F. Marsuki,
Isnanik J. Fitriyah, Safwatun Nida

Improving Reading Comprehension of Simple Reading Text Using
Directed Reading Thinking Activity (DRTA) Strategy for Deaf Students...........ccoocvevevriiriienienieeeenen, 47
Reza A. Fauzan, Asri Wijiastuti, Yuliati Yuliati

Exploring the Critical Thinking Process of Prospective Teachers
with High Mathematics Ability in Solving IlI-Structured Problems...........cccoceiiiiniiniiniiiiiiiceen, 52
Abd. K. Jaelani, Siti M. Amin, Abadi Abadi

Professionalism Development of High School Teachers in Improving
the Ability to Implement Realistic Mathematics Education in East OKU Regency........c.ccccceveeueeeenene 59
Edwar Edwar, Ratu I. 1. Puteri, Zulkardi Zulkardi

Teacher Interpersonal Communication With Autism Students In Inclusive School ............cccceviiviein. 64
Faiqotul Himmah, Wiwik Widajati, Budiyanto Budiyanto

Application of Fading in Expressive Language E-Learning for Autistic Children...........cc.cccoceveenenee. 69
Nur R. A. Siddieqy, Sujarwanto Sujarwanto, Wiwik Widajati

vi



Implementation of Differential Reinforcement of Other Behavior (DRO)
with Digital Video Assistance to Reduce Maladaptive Behavior in Deaf Children.........c..cccccoeeenienene. 74
Sibi D. Novialassafitri, Siti Masitoh, Endang Purbaningrum

A Study Accessibility of Deaf Students During The Covid-19 Pandemic...........ccceeevveeeiieeciieecieenieenne. 79
Melania Safirista, Sofiarti Murtadlo, Endang Pudjisartinah

User Interface and User Experience Design of Family Intervention
Application for Parents of Children with AUtISI.........ccoiiiiiiiiiiiiiieeeeeee e &3
Lugyana D. Amira, Wagino Wagino, I K. Budayasa

Development of Automated Assessment Tool to Measure Student
Creativity in Computer PrOZramming........c.cocueveririerieninietentesieetete ettt sttt et sbe et nees 92
Ricky E. Putra, Ekohariadi Ekohariadi, I K. D. Nuryana, Yeni Anistyasari

Development of Authentic Assessment Models in Research Methods Courses...........cccveeevveeeieenveennnen. 98
Sri Wahyuni, Fertilia lTkashaum, Endah Wulantina,
Juitaning Mustika, Laila Mustika Putri

Modern Art Inculturation Oriented Education in FIOTeS .........cccccvevieiieiieniiinieriesiesee e 103
Warih Handayaningrum, Dwiki N. Mukti, Setyo Yanuartuti

Strengthening Students’ Motivation in Statistics Online Learning
Through Interactive Animation Media on Android Smartphone ...........ccocceeeveninieninininnennereeee, 108
Ni W.D. Ayuni, Agus A. Putrawan, Kadek C. Dewi

Ethnomathematics: Traveling Trade on The Musi RIVET ..........cccviiiiiiiiiiiiieciiecie e 116
Malalina Malalina, Ratu 1. I. Putri, Zulkardi Zulkardi, Yusuf Hartono

Visually Impaired Students’ Creative Thinking in Solving a Geometry Problem ...........c.c.cceeevvrvenenennen. 123
Luthfiana Tarida

Islamic Financial Literacy in Mathematics Education: Proposed Design for Instruction........................ 129
Intan B. Kusumawati, Achmad D. Fachrudin, Ratu I. I. Putri,
Zulkardi Zulkardi, Soffil Widadah, Muhammad K. Mubarok

How Pre-Service Elementary Teachers Deal with Mathematical
Literacy Problems? A Case StUAY ....ccueeevuiieriiieiieeieeeiteeteeeteeeteeeseeestteestveeseveessbeesssaesssaeesseeensseessseesssens 135
Rita Novita, Tatang Herman, Didi Suryadi, Dadan Dasari, Mulia Putra

Development of Student Worksheet Based on Ethnomathematics
Traditional Engklek Games on Cube and Rectangular Pyramid.............ccoeevevverienieniieniienierieriesieniens 144
Mar atush Sholihah, Soffil Widadah, Dewi Sukriyah

Tetra-Helix Concept Model Based on Vocational Realistic Education (VRE) ........ccccovvivviiniiniinieienne 153
Agus A. Putrawan, Ni W. D. Ayuni

Vil



Pedagogical Skills Exercise as an Alternative to Increase The Teaching
Ability of Pre-Service Chemistry Teachers at Field Experience Practice........c.ccocevveevencneencnincnnicnnnn 158
Mohan T. Mashuri, Suyatno Suyatno, Utiya Azizah

The Effects of Sample Size and Options Number on the Validity
Item of Students’ Environmental Personality SCOTE ..........ccccviiiiiiiiiiiiiieeiie ettt 165
Rahmirini Datau, I M. Putrawan, Wardani Rahayu

Understanding Philosophy of Mathematics Education

Through Numeracy Task with the Context of Covid-19 Pandemic............ccoeevevverierieniienieniereeseeniens 171
Tatag Y. E. Siswono, Masriyah Masriyah,
Shofan Fiangga, Ahmad W. Kohar

Pre-service Science Teachers’ Critical Thinking Dispositions and Critical Thinking Skills ................... 176
Amigq Fikriyati, Rudiana Agustini, Suyatno Suyatno

Development of Mathematical Literacy Problems Using Bengkulu Context...........ccceevvveecieenieenveennen. 182
Agus Susanta, Hari Sumardi, Zulkardi Zulkardi

Publication Performance and Scientific Impact of Unesa Postgraduate Lecturers...........coccevververivennnnne 189
Wasis Wasis, Tsuroyya Tsuroyya, Muhammad A. Ghofur

Profile of Students’ Science Process Skills on Substance Pressure Material.............oooeeevveiiiiiiieeeeeeenne. 193
Saidawati Saidawati, Zainul A. I. Supardi, Fida Rachmadiarti,
Eko Hariyono, Arif Sholahuddin, Binar K. Prahani

The Relationship of Eye-foot Coordination with Football Skill:
A Correlation Study in Young Football PIAyer............cceeviiiiiiiiiiiiieie ettt 199
Razali Razali, Myrza Akbari

The Effectiveness of Using Problem Based Learning and Video Scribe ..........ccccovvevierienienienieniieninns 203
R. A. Rica Wijayanti, Didik Hermanto, Mety Liesdiani

The Use of STEM-Integrated Project-based Learning Models to

Improve Learning Outcomes of Junior High School Students ..........ccccocoveeeieiininiininininineeee, 211
Roudhoutul A. Rochim, Prabowo Prabowo,
Mohammad Budiyanto, Eko Hariyono, Binar K. Prahani

The Study of Implementation SETS Approach to Improve Students’ Critical Thinking Skills............... 219
Wardatul Aini, Fida Rachmadiarti, Prabowo Prabowo,
Eko Hariyono, Binar K. Prahani

Ethnomathematics in Wedding Traditions of Dayak Ethnic .........cccccccvevieniiriiinieniecieseeceeeeeeeeiene 229
Hodiyanto Hodiyanto, Karsoni Bertadinata, Gemi Susanti,
Andi M. Ramlan, Hartono Hartono, Iwit Prihatin, Utin D. Susiaty,
Muhamad Firdaus, Darwanto Darwanto, Sumarno Sumarno, Agustina Marlina

viii



How Does Social Science Education Drive Marketing Mindset to

Shape Entrepreneurial INTETESt? .........cooiiiiiiiiiriiiiieieres ettt sttt st s nne 237
Harti Harti, Nasution Nasution, Nugroho H. Purnomo,
Andre D. Witjaksono, Norida C. Sakti, Ramlee b. Ismail, Mohd A. b. M. Noor

Unpacking Primary Teachers’ Initial Knowledge of Realistic

Mathematics Education: A Case of Iceberg Model of Fraction Division .........cccccceeevieeviieeviieenieenveennnen. 245
Evangelista L. W. Palupi, Ahmad W. Kohar, Rooselyna Ekawati,
Shofan Fiangga, Masriyah Masriyah

STEAM-Integrated Project Based Learning Models: Alternative to

IMProve 215t Century SKILLS.......ccoiuiiiiiieeee ettt ettt ne et ee e 251
Zayyinah Zayyinah, Erman Erman, Zainul A. 1. Supardi,
Eko Hariyono, Binar K. Prahani

Statistical Reasoning Ability of Banda Aceh City High School Students...........coceeenininiinincninncnnne 259
Vaniyon Ariwinanda, Cut M. Zubainur, Hizir Sofyan

Readability of Higher-order Thinking (HOT) Mathematical
Problems in Disaster Context for Junior High School Students .............ccccveeiiinciiiiiieeieee e, 264
Fahlida Harnita, Rahmah Johar, Rina S. Oktari

Developing a Realistic Mathematics Education Based Learning
Module on Sets Subject in Junior High SChOOL...........ccooiiiiiiiiiiiiececeeeee e 273
Rinoanus E. Jenaman, Kadek A. Wibawa, I G. A. P. A. Wulandari

Preliminary Learning Design Based Realistic Mathematics Education on

Entrepreneurship Arithmetic Content in Junior High School .........c.ccooiiiiiiiininnicee 281
Kadek A. Wibawa, I P. A. A. Payadnya, Rinoanus E. Jenaman,
Dilla Safira, Gede 1. Gunawan, Ni L. P. K. W. Lestari, Putu Y. Prawesti

World Complexity in BIPA Textbook Levels A-C as Materials for
Indonesian Vocabulary Mastering for Foreign Speaker...........cccveviiiiciiieiiiiciicciiceeeceeeee e 289
Agusniar D. Savitri, Dianita Indrawati, Suyatno Suyatno

The Effect of Using Online Learning Media and Learning Styles
Towards Marine Cadets Learning MOtIVALION ...........ccueeververrerieseeseeseesreseesseesseesseesseesseessessseesseessenns 295
Ardhiana Puspitacandri, Sutoyo Sutoyo

Improving Parents’ Attention to The Interest of High School Students
Continuing Study in Higher Education through a Parenting Program............ccccoceevieveniniinncnncnnenene. 302
Ninin Irmawati, Najlatun Nagiyah, Hadi Warsito

A Study of ICT-Based Learning in Elementary School Mathematics
Learning Concepts During the COVID-19 PandemiC...........cccceeveiiviiiniieniieciieeiee et 306
Wiryanto Wiryanto, Chusnul Chotimah, Ni’'matur Rochmah, Mario Florentino

X



High School Students’ Self-Regulated Learning and Academic Procrastination
Level in Blended Learning Model: A Correlation ANalysis.........cocceceererireriienenenieneneneeieeseeeeeee 311
Nanang Habibi, Retno Hariastuti, Rusijono Rusijono

Implementation of Lesson Study for Learning Community (LSLC) and PMRI
in Three-Dimensional Learning at A State Secondary School in South Sumatera .............cccccccvveenveennnen. 317
Rini H. Rusiyanti, Ratu I. I. Putri, Zulkardi Zulkardi

Designing Learning Trajectory on The Topic of Simplifying Fractions
Using Realistic Mathematics Education with Flipped Classroom Strategy.........c.ccccevevevevercveseesvennenenn 322
Stevanus Trionanda, Hongki Julie

Analysis of Mathematical Creative Thinking Ability of Junior
High School Students on Angle Materials .........cccooiriiiiiriiiiiereteeeereeeee et 330
Bahagia Bahagia, Rahmah Johar, Anwar Anwar

Prospective Mathematics Teachers’ Pedagogical Content Knowledge in
Teaching Mathematics Using Flipped Classroom Strategy ..........cccvveecveeerieeriieniienieesreeereeeveeeseveesenens 336
Hongki Julie

Synergy of Industrial Sector for the Implementation of MBKM Curriculum:

Where Innovators and INVEStOTS IMEEL .........c.eeiiriiriiiieieie ettt 341
Bambang Yulianto, Sujarwanto Sujarwanto, Harmanto Harmanto,
Martadi Martadi, Sueb Sueb, Hasan Subekti

Strategies to Implement Independent Learning Programs:
A Reflective Study on Ministerial Programs.........coccoceevieriiiiieniniiieeneseeteserieete et 346
Harmanto Harmanto, Bambang Yulianto,

Muhammad Sholeh, Hasan Subekti, Sueb Sueb

Rhetorical Moves Used in Thesis Proposal Writing:

A Reflective Study of ELT STUAENLS. ....cccuviiiiiiiiiieciie ettt ettt siteesve e s e e svaesataeesaeeseaeessseesaneas 353
Sueb Sueb, Zainul Aminin, Fauris Zuhri,
Abdur Rosyid, Lina P. Hartanti, Laily M. S. Harti

Training of Applying Research-Based Learning on Junior High School Social Studies Teacher ........... 358
Nasution Nasution, Warsono Warsono, Sarmini Sarmini,
Ketut Prasetyo, Nuansa B. Segara, Dian Fauziah, Tri S. Ulamatullah



®

ATLANTIS
PRESS
Proceedings of the Eighth Southeast Asia Design Research (SEA-DR) & the Second Science, Technology, Education, Arts, Culture, and

Humanity (STEACH) International Conference (SEADR-STEACH 2021)

Advances in Social Science, Education and Humanities Research, volume 627

Prospective Mathematics Teachers’ Pedagogical
Content Knowledge in Teaching Mathematics Using
Flipped Classroom Strategy

Hongki Julie!*

! Mathematics Education Department, Sanata Dharma University, Indonesia
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ABSTRACT

The purposes of this study are to describe (1) how the learning trajectory of students taking Micro Teaching
courses in class D for the 2020/2021 academic year is so that students can practice the Flipped Learning model,
and (2) how the Pedagogical Content Knowledge (PCK) of students who take the Micro Teaching course in
practicing the Flipped Learning model in every phase is. The subjects of this study were 18 students. This study
employed design research. Data collection methods used in this study were observation and documentation. The
instrument used in this study was an observation sheet containing PCK components that need to be observed
when each student is doing the flipped learning process in every phase. The results of the observation of student
practice were as follow: (1) more than 70% of students only use one representation in conveying messages at
the pre-phase stage, giving greetings, and asking students how their condition is; (2) there are two video streams
made by students, and (3) there are two learning paths made by students in the synchronous phase.

Keywords: Pedagogical Content Knowledge, Flipped Classroom, Bloom’s Taxonomy.

be developed in the course is the practice of online
learning.

1. INTRODUCTION

The learning process that must be carried out by

schools starting from PAUD to SMA levels during the
Covid-19 emergency response period in Indonesia based
on the Policy of the Indonesian Ministry of Education and
Culture is a distance learning process [1]. Learning that
occurs when teachers and students interact at different
times and/or places and use a variety of different teaching
facilities and materials is referred to as distance learning
[2]. One of the impacts of the policy of the Ministry of
Education and Culture of Indonesia is that the learning
process so far has been carried out in the form of face-to-
face meetings and must be held by teachers online and
teachers are not accustomed to conducting online learning
processes. This policy also has an impact on the process
of preparing prospective teachers in the teacher training
faculty. The teacher training faculty must prepare their
graduates to be competent in conducting online learning
processes. One of the courses in the teacher training
faculty that are directly related to helping prospective
teachers to achieve these competencies is the Micro
Teaching course. Therefore, one of the practices that must

One of the online learning models is the Flipped
Learning model. The Flipped Classroom learning model
is a blended learning model that combines synchronous
learning with asynchronous independent learning [3].
Flipped Classroom is an instructional strategy that can
provide educators with a way of minimizing the amount
of direct instruction in their teaching practice while
maximizing one-to-one interaction [4].

Flipped classroom is a new pedagogical method,
which employs asynchronous video lectures and practice
problems as homework, and active, group — based
problem-solving activities in the classroom [5]. There are
four phases in Flipped Classroom learning model [6],
namely: (a) pre-phase, (b) self-learning phase, (c)
synchronous, online face - to - face phase, and (d) transfer
phases [6]. In the pre-phase, the teacher conveys related
technical and some information about the learning that
will be implemented. In the self-learning phase, students
learn independently, either through learning videos or
written materials. In the synchronous phase, the teaching

Copyright © 2022 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/.
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— learning process requires the presence of students and
teachers at the same time. This learning is mentored by
educators in real time and in an interactive way. In the
transfer phase, students must deepen learning outcomes,
where students can apply knowledge and skills to other
contexts. This can be achieved with small projects and
students must work collaboratively. When viewed from
the phases above, broadly speaking, flipped classroom

Bloom’s Taxonomy

Before Remembering
Class v
During Applying
Class” " Anabang/
After ‘
Class Creating’
\ 4
\ 4
Revised Edition (By Lorin Anderson )

Figure 1 The relationship between the phases in
Flipped Classroom learning model and Bloom's
Taxonomy (Accessed on October 11, 2021 from
https://www.usd.ac.id/center/ppip/2020/05/04/concept
-dasar- method-flipped-classroom/.

learning model is divided into three main activities,
namely, (1) before class starts (pre-class), (2) when class
starts (in-class), and (3) after the class ends (out of class).
Before the class begins, students have studied the
materials to be discussed. At this stage, the abilities that
are expected to be possessed by students are remembering
and understanding the materials. Thus, when the class
starts, students can apply and analyze materials through
various interactive activities in the classroom, which are
then followed by evaluating and working on certain
project-based tasks as activities after the class ends. The
relationship between the phases in flipped classroom
learning model and Bloom's Taxonomy can be described
as follows.

Pedagogical Content Knowledge (PCK) is defined as
teacher knowledge about (1) how to represent and
formulate learning materials so that they are easily
understood by students, (2) what makes learning
materials easy or difficult for students to understand, and
(3) how to re-arrange the knowledge that students already
have about the learning materials that they are learning
[7]. The term PCK proposed in [7] describes the mixture
of content and pedagogical aspects which is the domain
of the teacher. According to them, PCK is the teacher's
knowledge of how a particular topic, problem, or issue is
organized, represented, and adapted to students’ diverse
interests and abilities, and presented in learning [8]. The
elements in PCK can be categorized into three categories,
namely (a) "clear" PCK category where pedagogical and
content elements are completely intertwined, (b) category
of content knowledge in the context of pedagogy, and (c)
category of pedagogical knowledge in the context of
content [8]. Knowledge that is included into the "clear"

Advances in Social Science, Education and Humanities Research, volume 627

PCK category are knowledge of teaching strategies,
how students think, alternative models and
representations, learning resources and curriculum.
Knowledge that is included into the category of content
knowledge in the context of pedagogy is knowledge about
deconstructing existing knowledge in content into its key
components, mathematical structures and their
relationships, and Profound Understanding of
Fundamental Mathematics (PUFM). Knowledge that
included into the category of pedagogical knowledge in
the context of content covers situations where knowledge
about teaching is applied in a particular area of learning
materials, knowledge to obtain and cultivate student
learning focus, and knowledge of classroom management
techniques [8]. The research questions of this study are as
follow: (1) how is the learning trajectory of students
taking Micro Teaching course so that students can
practice the Flipped Learning model? and (2) how is the
PCK of students taking Micro Teaching course in
practicing Flipped Learning model in every phase?

2. METHODS

In this study, the researcher used the Cobb and
Gravemeijer design research model which consisted of
three stages [9]. The researcher used this type of research
because in this study, the researcher aimed to (1) build a
learning trajectory for students taking Micro Teaching
course to practice Flipped Learning model, and (2) find
out how the PCK of students taking Micro Teaching
course in practising the Flipped Learning model in every
phase. The subjects of the study were 18 students of the
Mathematics Education Study Program who took Micro
Teaching course in class D from the 2020/2021 academic
year. The method used in collecting data was observation
on the practice carried out by each student. To assist the
observation process, the researcher employed PCK
instruments in the pre-phase, the self-learning phase, the
synchronous phase, and the transfer phase. The data
analysis technique used in this study was qualitative data
analysis technique according to Miles and Huberman
which consists of three stages, namely: reducing data,
presenting data, and making conclusions [10].

3. RESULTS AND DISSCUSSION
3.1. Description of the Learning Process

3.1.1. Pre-phase

The lecturer explained to students via chat on WA
about how students would experience the learning
process starting from the pre-phase to the transfer phase.

3.1.2. Self-learning phase

One day before the face-to-face meeting, students
were given the materials to study in the form of a power
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point file containing the following: (a) the Ministry of
Education and Culture's policy regarding the learning
process during the COVID-19 emergency response
period, (b) the four things that teachers must pay attention
to in managing the learning process during the COVID-
19 emergency response period, which are based on the
Ministry of Education and Culture policies, (c) the
definition of distance learning according to [2], and the
notion of online learning according to Means, B., Bakia,
M., and Murphy, R. (2014) [11], (d) the two online
learning models, namely the asynchronous online
learning model and the synchronous online learning
model, (e) the definition of asynchronous online learning
model according to [12], (f) the definition of synchronous
online learning model according to [12], (g) the definition
of the Flipped Learning model according to [3], [4], and
[5] (h) the phases of Flipped Learning model according to
[6], (i) the relationship between the learning process in
Flipped Learning model and Bloom's Taxonomy, (j) the
things that every student must do at every phase in the
Flipped Learning model, (k) the agenda for learning
activities which is to carry out teaching practices using
the Flipped Learning model.

3.1.3  Synchronous phase

The Synchronous Phase were held on April 28, 2021
via Zoom platform. The process that occured in the face-
to-face meeting were as follows: (a) one of the students
was asked to open with a prayer; (b) the lecturer explained
the learning objectives and the learning process that
would be carried out face-to-face on that day; (c) students
were asked about the difference between distance
learning and online learning. Three students were asked
to explain the answers to the questions. The lecturer
summarized the answers of the three students about the
difference between distance learning and online learning;
(d) students were asked about the difference between
asynchronous and synchronous online learning models.
Three students were asked to explain the answers to the
questions. The lecturer summarized the answers of the
three students about the difference between asynchronous
and synchronous online learning models; (e) students
were asked about the definition of Flipped Learning
model. Three students were asked to explain the answer
to the question. The lecturer summarized the students'
opinions about what Flipped Learning is; (f) students
were asked whether the learning model used by the
lecturer to introduce Flipped Learning model was the
Flipped Learning model. Three students were asked to
explain the answer to the question; (g) the lecturer
reviewed the definition of Flipped Learning model
according to [3], and [5]; (h) students were asked about
what teachers and students did in the pre-phase stage of
the Flipped Learning phases according to [6]. Three
students were asked to explain the answer to the question.
The lecturer summarized the students' opinions about
what teachers and students did in the pre-phase stage of
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the Flipped Learning phases; (h) students were asked
about what teachers and students did in the independent
learning phase. Three students were asked to explain the
answer to the question. The lecturer reviewed the
students’ opinions about what students and teachers did
in the independent learning phase; (i) students were asked
what the teacher and students did in the synchronous
phase. Three students were asked to explain the answer to
the question.

The lecturer reviewed the students’ answers about
what students and teachers did in the transfer phase; (k)
the lecturer explained the relationship between the phases
in Flipped Learning model and Bloom's Taxonomy; (1)
the lecturer explained the tasks that must be done by each
student in each phase of Flipped Learning; (m) the
lecturer explained the implementation schedule for each
phase in Flipped Learning; (n) the lecturer explained the
technical implementation of the learning process for each
learning phase in Flipped Learning; (o) the lecturer
concluded the results of the learning process in the
meeting that day; and (p) the lecturer closed the lesson.

3.1.4. Transfer Phase

The following are the steps taken by students in the
transfer phase, namely: (a) students made lesson plans for
teaching Mathematics at the high school level using the
Flipped Learning model; (b) students carried out the
learning process using the Flipped Learning model with
the following schedule: 1) pre-phase on 28 April — 4 May
2021; 2) self-learning phase: a) uploading the learning
video and PPT that students need to read as well as lesson
plans on 5 — 11 May 2021, and b) students who act as
students independently learned the video that has been
uploaded by teachers on 12 — May 16, 2021; 3)
synchronous learning phase and transfer phase on 17 — 31
May 2021. Each practitioner got a maximum time of 35
minutes; c¢) reflection on June 2, 2021.

3.2. Pre-Phase Analysis

The questions in the pre-phase PCK instrument are as
follows: (1) what media are used by students to do the
pre-phase; (2) what form of explanation representation is
made by students; (3) how is the representation of
greetings made by students; (4) do students ask students
how they are doing; (5) how do students explain the pre-
phase; (6) how do students explain the self-learning
phase; (7) how do students explain the synchronous
phase; and (8) how do students explain the transfer phase.

The results of the pre-phase analysis conducted by the
students are as follow: (1) the number of learning media
used by students: (a) three media, namely WA text, WA
voice messages, and text on file used by one student; (b)
three media, namely WA text, WA voice messages, and
pictures used by two students; (c) two media, namely WA
text and WA voice messages used by one student; (d) two
media, namely WA text and text on file used by one
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student; (¢) one medium, namely WA text used by 11
students; (f) one medium, namely WA voice messages
used by two students; (2) the number of students greeting
and asking how they are: (a) thirteen students greeted and
asked how they were doing; and (b) five students greeted
but did not ask how they were doing; and (3) the phases
described by students: (a) eight students explained what
students needed to do in each phase of the four phases of
Flipped Learning model in the form of a narrative
description; (b) three students explained what students
needed to do in each phase for the three phases, namely
the pre-phase, the self-learning phase, and the
synchronous phase of the four phases of Flipped Learning
model in the form of a narrative description; (c) seven
students explained what students needed to do in each
phase for two phases, namely the pre-phase and the self-
learning phase of the four phases of Flipped Learning
model in the form of a narrative description.

3.3.S8elf-Learning Phase Analysis

There are three questions in the self-learning phase
instrument, namely: (1) how the flow of the learning
video is made by students; (2) what is the level of
questions given by students in the learning video; and (3)
what is the level of practice questions, if any, given by
students to be done by students after they watch the
learning video. From the results of the analysis of the
learning video made by students, in general it was found
that there were two video streams, namely: (1) the first
stream is to explain the definition and/or procedure,
explain examples and not examples of the definition
and/or procedure, explain the steps to solve the
application problem of the definition and/or procedure.
There were 13 students who made the video following
this path (2) the second stream is to explain the process of
solving the problem, explain the relationship between the
problem and the definition and/or procedure that could be
built from the problem—solving process, and explain the
steps to solve the application problem of the definition
and/or procedure. There were five students who made the
video following this stream, namely 18—63, 18-35, 18—
66, 18-48, and 18-46.

From the data analysis, it can be concluded that (1) for
students who make the video with first stream, the level
of questions made by students in the video is at levels Cl1,
C2, C3, and C4 and the level of practice questions made,
if any, is at level C3, (2) for students who make the video
with second flow, then the level of questions made by
students in the video is at levels C3, C4, and C5, and the
level of practice questions made, if any, is at level C3 and
C5, and (3) for students who made the video with the
second stream, there was a tendency for the practice
questions made by them to be at a higher level than the
students who made the video with the first stream.

3.4. Synchronous Phase Analysis
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There are three questions in the synchronous phase
instrument, namely: (1) how the flow of learning in the
synchronous phase is; (2) what the level of quiz questions
is made by students in synchronous learning; and (3) what
is the level of questions given by students for students to
discuss in the synchronous phase. From the results of
observations during practice in the synchronous phase,
the researcher found that there were two learning paths
carried out by students, namely: (1) the teacher greeted,
asked news of students, explained learning objectives,
gave quizzes, discussed quiz answers, asked students'
difficulties in understanding the learning video made by
the teacher, discussed practice questions given to students
in the independent learning phase with the following
process: (a) asking students to explain the answers to
practice questions that have been made by the students,
and (b) discussing the students’ answers, made
conclusions, made reflections on the process experienced
from the pre-phase to the synchronous phase, gave
questions or projects that need to be completed by the
students in the transfer phase. There are three out of 18
students who teach mathematics following this first path
in the synchronous phase; (2) the teacher greeted, asked
how things were, explained learning objectives, gave
quizzes, discussed quiz answers, asked students'
difficulties in understanding the learning video made by
the teacher, discussed practice questions, if any, given to
students in the self-learning phase with the following
process: (a) asking students to explain the answers to
practice questions that have been made by students, and
(b) discussing the answers of these students, gave
questions to be discussed in groups, asked students to
explain answers to discussion questions that have been
made by students in groups, discussed group answers
presented by the students, drew conclusions, reflected on
the process experienced from the pre-phase to the
synchronous phase, provided questions or projects that
students needed to complete in the transfer phase. There
were 15 out of 18 students who teach mathematics
following this second path in the synchronous phase.

The conclusions that could be drawn from the data
analysis were as follow: (1) six out of 13 students who
made the video with the first stream needed help to
develop their ability in making quiz questions, (2) four
out of 13 students who made the video with the first
stream needed help to develop the ability to boost
discussion questions in the synchronous phase, and (3)
three out of five students who made the video with the
second stream needed help to develop their skills in
making quiz questions and boosting discussion questions
in the synchronous phase. Therefore, less than fifty
percent of students who made the video with the first
stream needed help to develop their ability in making quiz
questions and boosting discussion questions in the
synchronous phase, and more than fifty percent of
students who made the video with the second stream
needed help to develop skills in creating quiz questions
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and boosting discussion questions in the synchronous
phase.

3.5. Transfer Phase Analysis

There is one question in the transfer phase instrument,
namely: what is the level of questions given by students
in the transfer phase? The conclusions that could be
drawn from the data analysis are as follow: (1) nine out
of 13 students who made the video with the first stream
needed helped to develop their ability to make questions
in the transfer phase, and (2) three out of five students
who made the video with second stream needed to be
assisted to develop the ability to make questions in the
transfer phase. Thus, the percentage of students who
made the video with the first stream that needs help in
making questions in the transfer phase is bigger than
students who made the video with the second stream.

4. CONCLUSION

There are several conclusions that can be drawn from
the results of this study, namely: (1) more than 70% of
students only used one representation in conveying
messages at the pre-phase stage, greetings, and asking
students how they are in the message; (2) not more than
40% of students explained what students and teachers do
in each phase of the Flipped Learning model; (3) there
were two video streams made by students. Less than 50%
of students who made the video with the first stream
needed help to develop their ability to make quiz
questions and discussion questions in the synchronous
phase; (4) more than 50% of students who made the video
with the second stream needed help to develop their
ability to make quiz questions and discussion questions in
the synchronous phase; (5) the level of questions made by
students who made the video with second stream is higher
than the level of questions made by students who made
the video with first stream; (6) the level of practice
questions made by students who made the video with
second stream is higher than the level of questions made
by students who made the video with first stream; (7)
there are two learning paths made by students in the
synchronous phase. There are three students who use the
first path, while fifteen other students use the second path
in teaching Mathematics in the synchronous phase; and
(8) the percentage of students who made the video with
the first stream that needed help in making questions in
the transfer phase is bigger than those who made the video
with the second stream.
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