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Preface
National Seminar of Physics Education
Universitas Lambung Mangkurat, Banjarmasin, Indonesia
11 September 2021

The National Seminar of Physics Education/ Seminar Nasional Pendidikan Fisika
(SNPF) 2021 was organized by the Physics Education Study Program, Teacher Training and
Education Faculty, Universitas Lambung Mangkurat (ULM) in collaboration with the
Physical Society of Indonesia (PSI), South Kalimantan branch. The SNPF covers several
fields of study, including strategy, models, methods, media, and evaluation in learning
physics, chemistry, biology, mathematics, physics research results, artificial intelligence,
future science development, and general education.

The theme raised was "Optimizing STEM Learning in Creating a Generation that is
Excellent, Character, and Competitive in the Era of Society 5.0". This seminar is a scientific
forum that is very appropriate for sharing and disseminating research results and the best
contribution in facing the Era of Society 5.0 by strengthening efforts to produce a generation
that is Excellent, Character, and Competitive, which are great opportunities for this nation.

On behalf of the committee, we would like to thank the Chancellor of Universitas
Lambung Mangkurat, Dean of the Teacher Training and Education Faculty, Head of the
Mathematics and Natural Sciences Major, advisory board, steering committee, all committee
members, reviewers, presenters, and participants. Special thanks are also given to the
Proceedings of the IOP Conference. On behalf of the SNPF 2021 committee, we would like
to thank all parties for their participation in supporting this publication. We hope to see
everyone at the next conference.

Kind regards,

Dewi Dewantara, M.Pd.
Chair of the SNPF 2021

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.

Published under licence by IOP Publishing Ltd 1


http://repository.unej.ac.id/
http://repository.unej.ac.id/

National Seminar of Physics Education 2021 (SNPF 2021)

IOP Publishing

Journal of Physics: Conference Series 2104(2021) 011001  doi:10.1088/1742-6596/2104/1/011001

Committee Members
National Seminar of Physics Education
Universitas Lambung Mangkurat, Banjarmasin, Indonesia
11 September 2021

A. Patron : Abdul Salam M, M.Pd

oOw

_|. e o o o o o

®

e © ¢ 0606060606 06 0 0 0 o

H.

. Chair: Dewi Dewantara, M.Pd
. Secretary: Surya Haryandi, M.Pd
. Secretarial Team

Saiyidah Mahtari, M.Pd
Devi Munawaroh

Fitri Norkhalisa

Rizki Maulidia Isnaniah
E. Publications Team Members

Mi

sbah, M.Pd

Amalia Rosalina

Dwi Mugi Lestari
Raihanah Zulfah
Wardatul Humairah

F. Equipment Team Members
Herru Soepriyanto S, SE

Ral

hmat Saifuddin Anwar

Muhammad Choirul Hadi Santoso
Nur Muhammad Akbar Hamidi
Muhammad Wildi Firahmi
Mahrufah Melati Putri

Su

Itan Syekh Rifa Rizkya Robby Hidayatullah

Team Members

Andy Azhari, S.Pd.
Napisah

Octaviani

Nur’aina

Fit

ria Dewi Firdawati

Dina Selvia

Isnur Alfiah

Adindha Maidiana Ariyanti
Erni Mahrita

Ayu Hidayati

Andriana Safitriani

Hani Sapna

Lavenia Wulandari

Dr
Dr
Dr
Dr
Dr
Dr

eviewer Team Members:

. Zulkarnaen, M.Si. (Universitas Mulawarman)

. Sahrul Saehana, M.Si. (Universitas Tadulako)

. Mustika Wati, M.Sc. (Universitas Lambung Mangkurat)

. Suyidno, M.Pd. (Universitas Lambung Mangkurat)

. Syahmani, M.Si. (Universitas Lambung Mangkurat)

. Binar Kurnia Prahani, M.Pd. (Universitas Negeri Surabaya)


http://repository.unej.ac.id/
http://repository.unej.ac.id/

National Seminar of Physics Education 2021 (SNPF 2021)

Journal of Physics: Conference Series 2104(2021) 011001  doi:10.1088/1742-6596/2104/1/011001

(=

e 6 o6 o6 o6 o o 0o 0o O 0 o 0o o o

Dr. Indah Slamet Budiarti, M.Pd. (Universitas Cenderawasih)

Dr. Fathul Zannah, M.Pd. (Universitas Muhammadiyah Palangkaraya)

Dr. Muhammad Minan Chusni, S.Pd., M.Pd. (Universitas Islam Negeri Sunan
Gunung Djati Bandung)

Sri Hartini, M.Sc. (Universitas Lambung Mangkurat)

Sarah Miriam, M.Pd., M.Sc. (Universitas Lambung Mangkurat)

Wahyudi, M.Pd., M.Si (IKIP PGRI Pontianak)

Muhammad Syahrul Kahar, S.Pd., M.Pd. (Universitas Muhammadiyah Sorong)
Saparini, M.Pd. (Universitas Sriwijaya)

itor Team Members

Misbah, M. Pd. (Universitas Lambung Mangkurat)

Nurul F Sulaeman, Ph.D. (Universitas Mulawarman)

Dewi Dewantara, M. Pd. (Universitas Lambung Mangkurat)

Utama Alan Deta, S.Pd., M.Pd., M.Si. (Universitas Negeri Surabaya)
Pri Ariadi Cahya Dinata, M. Pd. (Universitas Palangka Raya)
Nurhayati, M. Pd., M. Si. (IKIP PGRI Pontianak)

Hena Dian Ayu, M.Pd., M.Si. (Universitas Kanjuruhan Malang)
Irfan Yusuf, M.Pd. (Universitas Papua)

Surya Haryandi, M. Pd. (Universitas Lambung Mangkurat)

Saiyidah Mahtari, M.Pd. (Universitas Lambung Mangkurat)

J. Language Editor Team Members

Dini Noor Arini, M.Pd. (Universitas Lambung Mangkurat)

Nasrullah, M.Pd.B.I. (Universitas Lambung Mangkurat)

Raisa Fadilla, M.Pd. (Universitas Lambung Mangkurat)

Yasmine Khairunnisa, S.Pd., M.A. (Universitas Islam Kalimantan Muhammad
Arsyad Al Banjari)

IOP Publishing


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Digital Repository Universitas Jember

Preface

OFEM ACCESS [Eihalel]
Preface

* Dpen abstract =] Wiew articie [ FOF

OFEM ACCESS [ rS
Peer review declaration
# Open abstract ] e articke [ FOF

Papers

OFEM ACCESS [lale |
Learning gamma-ray scanning technique through an educational simulaticn rig

W Wibsono and 5 Sugiharo

+ Open absiract =] iz artick P FOF

OFEM ACCESS 0z00Z
Determining the current prafile along the ancde-cathode line in Cu/Mi electralyte by legger pra

B | Aminadin, M Talur and D Sulssaon

# Open ahstract =] Wiew articie [ FOF

OFEM ACCEES M0z
Briguettes from Biomass Waste

B H Haryantl, Suryajaya, H Wardhana, 5 Husaln, R Moar, ¥ Anggrani, N Sodi and O &prilia

= Open absiract ] e artiche [ FOF

OFEM ACCESS 013004
Digital literacy of indonesian prospective physics teacher: Challenges beyond the pandemic

& T Aahmarsail, 2 Harganio and K F Sulaeman

+ Open abstract =] iz articke P FOF

OFEM ACCESS 02005
Analysis of problem-solving ability of physics education studerts in STEM-kased praject based leaming

E Susantl, R Madidah and ¥ S Makiyah

« Jipen absirack :ﬂ'u'l:w artick: EFDF

OFEM ACCESS MB00E
Fostering TRACK in pre-service physics teachers during the covid-19 pandemic

5 A Puirl, M F Suaeman, F Damayantl and F O A Puira

* Open abstract =] Wiew articke P FOF

OFEM ACCESS 02007
The influence of problem based learning model and critical thinking ability an higher arder thinking skills (HOTs) of physics
praspective teachers students

Barhayati, Waryudl and L Angraen
* Open abstract =] Wiz articke P FOF

OFEM ACCESS 0a0e
Physics e-module: & review and bibliometric analysis
D Desvankara, E'W M Soflants, Mishan and O BMunawaroh

+ Open absiract =] iew articke P FOF

OFEM ACCESS M0
Development of student worksheets based on STEM approach to improse students' oritical thinking skills
‘Gutariz, J Prihatin, 5 Harkyadl and | 'Wicaksono

+ Open abstract =] Wiew articke P FOF

OFEM ACCESS i) 19)
Loience literacy-based scund wave e-worksheet: Validity aspects
P C Lestan, 5 Miramand M Misbah

* Open abstract ] e articke [ FOF


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Digital Repository Universitas Jember

OFEM ACCESS oazOn

The development of electronic teaching materials onlinear impulse and linear momentum to improve students' scientific
lteracy

A Hidaryat, A Salam M and O Cewantara
+ Open absiract = Yiew articke % FOF

OFEM ACCESS oMz
Publications related to wirtsal laboratories during the cowid 19 pandemic: & badbliometric review and analysis

5 Sapannl, M Ardrianl and M Misbab
+ Open absirack = View artick % FOF

OPEM ACCESS Mzma
Prafile of students' scientific literacy on particle dynamics
5 Maniar, M Watl, S Rizky, D Dewantara and 8 K Prahani

+ Open absiract = Yiew artick % FOF

OFEM ACCESS mana
The effect of physics kearning using ardoune une based media on higher-arder thinking skills

Matzun, Batsandl, 1M Sarl, 5 Hadiaxl and D F Sapanrl
+ Open absirack =] View artick % FOF

OPEM ACCESS Mzms
E-mpdule on elasticity of sofids topic through cooperative keamning to improve learning cutcomes and motivation: Validity
aspects

M Murammad, F Hamid, M Misbah and O Dewantara

* Open ahsiract =] View articke [ FOF

OFEM ACCESS 0z01E
The development of electronic modules with science literature through direct instruction of impulse and momentum
migterials

&4 arfuddin, N P Hidayah and & Mahtari

* Cipen absiract = Wiew articke % FOF

OFEM ACCESS anizmT
Learning how to plan a science lessan: &n exploration of pre-service science teacher reflection in online microteaching

Z Haryanto, N F Sulaeman, & Huryading, P O& Putra, 5 A& Puirl and A Z Rahmasat]
+ Open abstract =] Wiew articke P FOF

OFEM ACCESS a0e
Electronic thermodynamics teaching materials based on authentio learning to practice students” problem-solving skills:
Aspects of walidity

I Alzkl, M Wiatl and M Misbah
+ Open absiract = View artick % FOF

OPEM ACCESS 20
Walidity of teaching materials for enviranmerntally friendly technology products wsing STEM-based guided inquiry to
improve students' scientific literacy competence

Gyahmani, M Kuzasi and | Hajmiat
* Open absiract =] View articke ¥ FOF

OPEM ACCESS 01z2020m

The implementation of guided discovery leaming medel to improve students' characters of responsibility and academic
skills

F Ahmad, M Mastuareg ard B Misbah
* Open absiract = View articke ¥ FOF

OFEM ACCESS onzoz
Apphication of virtual reality assisted probing prompting maded to improse critical thinking skills and student learning
outcomes

Kahdian, A & Rahman, Leny, Pusmansyah and P Saadl
* Open absiract = Wiew articke % FOF

OFEM ACCESS oizoz
Feasibility of STEM-based basic chemistry teaching materials to improve students' science literature in wetland context

& Kusas), F Fahmi, R E Sanjfaya, M Riduan and M &njani
+ Open abstract =] Wiew articke P FOF


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Digital Repository Universitas Jember

OFEM ACCESE 012023
Wisual learning style-based chemistry mental model representation through transformative online learning

A Winarti, A Almubarak and P Saadi
* Open abstract =] Wiew artick [¥ FOF

OFEM ACCESS 01z024

Development of flipbook e-module problem-based keaming (PBL) learming moded to increase students’ kearning outcomes
in oxidation-reduction reaction material

Leny, K Husna, Fusmansyah, M Kusasl, Syahmani ard H Zuswica
* Open abstract =] Wiew articie [ FOF

OFEM ACCESE 0z02%

The practicality of natural science learning devices on the conoept of ensvironmental pollution with probliem-solving
learning madels

Fahmi, H Fajeriadl, ¥ ifasuarma, Surgaiysa and Sbdullah
* Jpen abstract =] Wiew artick ¥ FOF

OFEM ACCESE 012026

Development of e-modules coloid materials based on PjEL-STEM to improwe scientific fterature and student learning
outcomes. of wetlands contest

Ausmmansyah, M Anjainl and M Kusasi
* Jpen abstract =] wiew artick [ FOF

OFEM ACCESS Q12027
The effect of the group investigation-guided inguiry {GI-Gl) learning model to improve students® collaboration and science
process skills

Indraaatl, | K Mahardika, J Prifatin, Supena, 5 Astutik, Sudartl and | Wicaksono
* Jpen abstract =] wiew artick [ FOF

OPEM ACCESS 012028
Accelerating teacher career through improving competence in scientific publications: Physics teacher perspectives

S Admoko, T 4 | Supardl, Wasis, N Suprapia, A Realita, B K Prafand, 5 Mubayating M Irfa'l, Dakrl, Supanto of o

* Jpen absiract =] Wiew artick ¥ FOF

QOFEM ACCESS 01202
Analysis of the livewire software application on studerts' learning understanding and motivation onahm's law concepts
Murussanian, | M Sl and B Rudi

& Jpen abstract =] Wiew artick ¥ FOF

QOFEM ACCESE M3
PhET-assisted electronic stdent worksheets of physics {e5WoF] on heat for inquiry learning during cowid

A 5 Budl, 5 '\W Sar, L & Sanjaga, F Cwbowo, | WM Astra, B W Puspa, M Bisbah, B K Frabanl and W & Penbsl

# Cipen abstract =] View articie [ FOF

OFEM ACCESE 0202
kizta-analysis of the application inguwry learning models in physios classes

G5 Bud

+ Open abstract =] Wiew artick [¥ FOF


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Journal of Physics: Conference Series

PAPER « OPEN ACCESS You may also like

- Analysis TPACK framework in ISLE-based

Fostering TPACK in pre-service physics teachers STEM aoproach modes case sy
. . N arl, usibani, | Irwandi et al.
during the covid-19 pandemic

- The effect of demographic variables on
mathematics teachers’ TPACK:

. . . . Indonesian context

To cite this article: S A Putri et al 2021 J. Phys.: Conf. Ser. 2104 012006 M Mailizar, M Hidayat and W Artika

- A measurement model of technological
pedagogical content knowledge (TPACK)
in Indonesian senior mathematics

View the article online for updates and enhancements leachers’ scenario
article online p c W N Yanuarto, S M Maat and H Husnin

ECS Membership = Connection

ECS membership connects you to the electrochemical community:

* Facilitate your research and discovery through ECS meetings which convene
scientists from around the world;

* Access professional support through your lifetime career:
* Open up mentorship opportunities across the stages of your career;

* Build relationships that nurture partnership, teamwork—and success! c

Benefit from connecting
with your community  Join ECS! Visit electrochem.org/join

This content was downloaded from IP address 103.156.141.110 on 08/07/2022 at 09:31


https://doi.org/10.1088/1742-6596/2104/1/012006
/article/10.1088/1742-6596/1882/1/012147
/article/10.1088/1742-6596/1882/1/012147
/article/10.1088/1742-6596/1882/1/012041
/article/10.1088/1742-6596/1882/1/012041
/article/10.1088/1742-6596/1882/1/012041
/article/10.1088/1742-6596/1663/1/012018
/article/10.1088/1742-6596/1663/1/012018
/article/10.1088/1742-6596/1663/1/012018
/article/10.1088/1742-6596/1663/1/012018
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuABYXtebDKe33C7SG_UaTd6D9gC14PkkTwwJH2wjKXHcYiWGsaKEtyJg1hkS7EaDgBNJYD0HJR-RPpqtAiYxN70s6_oDRAJlRxguW1SXt005IQWBVnAdh63yQjr1X0GP1-g9Uob8bICX2z5j5febqJo7fGoWu3UyJfBjMtyf4WVoZlfdpswMpUmxbTixkDShJDpOjm1x4DOOD0lMp1p9aoZHi9gCPTOJagFAcCrh0pAJ1nlHVXUpm28a-sgmCqrmzuVDRamCaFlPcYCRZf8sjA7Sv9RQ4VZN1PBhuEWnBcBA&sig=Cg0ArKJSzCs0Y0BwPCL0&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/individual-membership%3Futm_source%3DIOP%26utm_medium%3D1640x440%26utm_campaign%3D2022Membership%23community
http://repository.unej.ac.id/
http://repository.unej.ac.id/

National Seminar of Physics Education 2021 (SNPF 2021) IOP Publishing
Journal of Physics: Conference Series 2104 (2021) 012006  doi:10.1088/1742-6596/2104/1/012006

Fostering TPACK in pre-service physics teachers during the
covid-19 pandemic

S A Putri!, N F Sulaeman', P Damayanti' and P D A Putra®

"Physics Education Study Program, Faculty of Teacher Training and Education,
Mulawarman University, Indonesia

2Science Education Study Program, Faculty of Teacher Training and Education,
University of Jember, Indonesia

*pramudya.fkip@unej.ac.id

Abstract. The pandemic situation forces the educational system to respond to a variety of issues.
During the pandemic, it's essential to learn more about Technological-Pedagogical-Content-
Knowledge (TPACK) and how it can be incorporated into pre-service physics teacher
preparation. This qualitative research collects data from ten online teaching videos and ten
offline teaching videos of 20 pre-service physics teachers. This study attempts to comprehend
the appearance of each TPACK component by analyzing the videos with an observation sheet.
The observation sheet explored seven components of TPACK, which are Content Knowledge
(CK), Pedagogical Knowledge (PK), Technological Knowledge (TK), Pedagogical and Content
Knowledge (PCK), Technological and Content Knowledge (TCK), Technological and
Pedagogical Knowledge (TPK), and the last is Technological, Pedagogical and Content
Knowledge (TPACK) itself. The result showed that pre-service teachers were determined good
TPACK skills, but lacked in certain components. From the result, in both online and offline
microteaching, participants rarely showed their TPK. In online activities, it is also seen that
participants were faced difficulties in applying their PCK. The different nature of online and
offline microteaching drives the need for teacher education institutions to plan and implement
microteaching in the pedagogical courses to improve pre-service teachers' TPACK in both
situations.

1. Introduction

The COVID-19 pandemic has greatly affected higher science education which caused offline learning
on campus to be banned [1,2]. Though it is too early to accurately predict the widespread implications
for higher education, as the scope and consequences are immense and unclear [1], education systems
need to adapt to this new situation in scientific ways. Online learning seems to be the best alternative
considering the current health emergency [3]. Before the pandemic, the implementation of online
learning was insignificant [2], especially in developing countries such as Indonesia.

Science teacher education programs have now offered online classes for pre-service teachers. The
positive result of the pandemic is that with advanced technology, online interaction between lecturers
and pre-service teachers has become more frequent than ever [1]. There are still challenges to overcome.
One of them is how to teach these pre-service teachers field-based experiences [4]. Microteaching is one
of the courses that are best conducted with traditional face-to-face learning. Therefore, the outcome of
the microteaching course could be different if done online. This becomes a worrisome issue considering
microteaching is a course that helps to develop pre-service teachers' TPACK [5,6] It is essential for
Cont.ent from this Wo.rk may be. use:d under the terms of the Cre.ative Commons Attributiqn 3..() licence. Any further distribution

BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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teachers to create technical knowledge and incorporate it into content, teaching, and learning in a
specific context [7]. Therefore, the ability of pre-service teachers to integrate technology, pedagogy, and
content, or TPACK, is strongly needed [6].

TPACK ability is a crucial part of ensuring the proper conduct of online learning during a pandemic
[8,9]. Learning activities are based on knowledge of the material to be taught (content knowledge),
knowledge of how to teach a material, and knowledge of how to use various technologies, all of which
have intersections or intersections to support each other [6] and pre-service teachers need master this
knowledge [10]. TPACK is a framework for integrating Technological Knowledge, Pedagogical
Knowledge, and Content Knowledge in a learning context. TPACK came from PCK described by
Shulman. As science and technology have evolved, so has thought on how teachers' understanding of
learning technology is tied to PCK to support successful learning using technology [10]. TPACK aims
to define the knowledge teachers need while integrating it in their teaching, which includes seven
components [11]. The TPACK diagram includes three core categories of knowledge, including
pedagogical knowledge (PK), content knowledge (CK), and technological knowledge (TK), in which
these three cores are then combined to create the other components that are Pedagogical Content
Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge
(TPK), and Technological Pedagogical and Content Knowledge (TPACK) itself [12].

Pre-service teachers with high TPACK skills have an increased chance of achieving their programs'
goals to become well-polished teachers [11]. Professional competence is the teacher's ability to master
the subject matter broadly and deeply [13]. Many pieces of research have been done to examine TPACK,
such as [12] which investigated the role of TPACK in the physics classroom, [14] which analyzed
technological pedagogical content knowledge self-confidence of prospective pre-school teachers during
the pandemic, and [6] who investigated teaching ability of prospective teacher in terms of TPACK in
microteaching courses. However, little has been researched to investigate the fostering of pre-service
physics teachers' TPACK during the pandemic. Therefore, this research was carried out to find the
TPACK abilities of prospective physics teachers in online and offline microteaching.

2. Method

This qualitative research investigated 20 physics pre-service teachers’ TPACK during the COVID-19
pandemic in online and offline learning. The sample selection in this research is purposive sampling.
Puposive sampling relies on the researcher’s judgment for selecting persons [15] with characteristics
that are defined for purpose that is relevant to the study [16]. Purposive sampling procedures differ from
random sampling in that they ensure that particular types of instances from those who could potentially
be included are included in the final sample in the research study. A relatively small and purposefully
selected sample may be used in a qualitative study to increase the depth of understanding [17]. These
pre-service teachers were purposively selected among the final year students of Physics Education,
Mulwarman University, and made a microteaching video about teaching a specific physics topic. These
samples are chosen considering the fact that Physics Education in Mulwarman University conducted the
microteaching course in the academic year 2020/2021. The microteaching course was conducted both
online and offline so that it is in accordance with the purpose of this research. The microteaching videos
were then used to identify the pre-service teachers’ skills within the TPACK framework. Preliminary
analysis is carried out to classify the videos based on the topics taught, duration and whether it’s done
online or offline.

This research instrument was investigating seven components of TPACK, which were Content
Knowledge (CK), Pedagogical Knowledge (PK), Technology Knowledge (TK), Pedagogical and
Content Knowledge (PCK), Technological and Content Knowledge (TCK), Technological and
Pedagogical Knowledge (TPK), and Technological, Pedagogical and Content Knowledge (TPACK).
The observations were made using observation sheets with two Likert Scales arranged based on the
TPACK indicator, which allows observation via video. From the data obtained, data analysis was carried
out by calculating the average TPACK value for each component. The observations were processed in
the form of scores, and the average scores were analyzed using Microsoft Excel. If the average score is
expressed in terms of values, it can be found through the following calculation:
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average score % 100 [10]

maximum score

Then, the comparison of TPACK skills of the pre-service teachers based on online and offline learning

1s conducted.

3. Result and Discussion
The distribution of 20 microteaching videos is as follows:

Table 1. Microteaching videos distribution

Code name Learning Lesson Topic Duration
Type
DR Online Moment of Force (Torque) 20m30s
MHS Online Work and Energy 23m33s
FFM Online Kirchoff’s Second Law 19m32s
DS Online Archimedes’ Principle 20m 16s
HN Online Moment of Force (Torque) 25m43s
SDTM Online Pascal’s Law 24m25s
NP Online  Optical Instrument (Magnifying Glass) I5m52s
V4 Online Hydrostatics 19m28s
MZOA Online Electromagnetic Induction 21m19s
RTA Online Mechanical Wave 20m 50 s
DPA Offline Thermal Expansion 27mé4s
DO Offline Moment of Inertia 23m 14s
LJ Offline Uniform Circular Motion 28m42s
MY Offline Uniform Linear Motion 25m47s
NR Offline Heat and Black Principle 26 m 14 s
PAR Offline Impulse and Momentum 19m29s
RS Offline Hooke’s Law 24m33s
ST Offline Work and Energy 24m36s
RA Offline  Uniformly Accelerated Linear Motion 27m6s
FDS Offline Surface Tension 19m4ls

This study is essential to understand how teachers can apply technological, pedagogical, and content
knowledge (TPACK) into online and offline learning during COVID-19. The seven constructs of
TPACK are comprehensive because they recognize the interaction between content, pedagogy, and
technology. In this study, 20 final-year physics students from Mulawarman University, Samarinda, were
observed by analyzing the learning videos they have made. Each component of TPACK data collection
was then broken down further, including Content Knowledge (CK), Pedagogical Knowledge (PK), and
Technological Knowledge (TK), Pedagogical Content Knowledge (PCK), Technology Content
Knowledge (TCK), Technology Pedagogical Knowledge (TPK), and Technology Pedagogical and
Content Knowledge (TPACK). The pre-service teacher’ TPACK skills is shown in Figure 1.

Average Value

100
50

TPACK Skills

%,
F & & F&FE @C%

TPACK Components

Online Learning
Offline Learning

Figure 1. Graph of Physics Pre-service teachers’ skills in TPACK components


http://repository.unej.ac.id/
http://repository.unej.ac.id/

National Seminar of Physics Education 2021 (SNPF 2021) IOP Publishing
Journal of Physics: Conference Series 2104 (2021) 012006  doi:10.1088/1742-6596/2104/1/012006

Out of seven components measured, Content Knowledge (CK), Pedagogical Knowledge (PK), and
Technological Knowledge (TK) are the ones that have the highest average value of 100. This result
shows that pre-service teachers both in online and offline learning master learning physics content and
skills in using technology and creating an effective learning environment. However, pre-service teachers
in online learning's average value suddenly dropped in Pedagogical Content Knowledge (PCK) with the
value 50, the videos show that the pre-service teachers still struggle to choose learning methods based
on the topics taught. They barely had any discussion with the students and corrected students’
perceptions on the topics. In contrast, the offline learning side still stands tall with their 100 value. Most
of the pre-service teachers chose to conduct physics practice in the laboratory to assist students in
gaining a better understanding of the lesson. This allowed them to have a deeper discussion with the
students and help them to achieve the purpose of the practice. This result indicates the research in
developing exemplary physics lessons is needed. Pre-service teachers need to explore more the
implementation of specific teaching model in specific topics, such as in STEM education [18].

In Technological Content Knowledge (TCK) domain, pre-service teachers in online learning show
an increase in their value of 100. It is reasonable since in online learning, they have to rely in technology
to present the content. All of them have at least used PowerPoint to show the material, and few others
have also used virtual laboratory, whereas almost none of the pre-service teachers in offline learning use
any technology to present their content. Though the tools used to conduct the physics practice were
some of the most recent technologies, explains how the pre-service teachers. The TCK domain is
strongly influenced by the CK and TK domain. Pre-service teachers that have a low CK domain will
address low conceptualization in their teaching [19]. And the next component which is Technological
Pedagogical Knowledge (TPK), the average value of pre-service teachers in online and offline learning
has dropped significantly which are 60 and 10 respectively. They failed to integrate technology into
their learning environment as shown by taking attendance of the students manually, whereas they could
use Google Form, Microsoft Form, or any Learning Management System (LMS). The pre-service
teachers also rarely put assignments into a platform so the students can submit their works efficiently.

In the last component which is Technological Pedagogical and Content Knowledge (TPACK) itself,
the value of pre-service teachers’ in online learning has dropped once again to 50, it shows that the
teachers’ can not apply the appropriate technology in assessing the learning process and outcomes. In
the other hand, the pre-service teachers’ in offline learning has redeem themselves with a higher value
of 80. This means they have more understanding in applying the appropriate technology in assessing the
learning process and outcomes.

The results demonstrate that there is a different pattern of TPACK skills between pre-service teachers
that teach in online learning and offline learning. The average value of pre-service teachers in online
learning has decreased in PCK (Pedagogical Content Knowledge), where videos demonstrate that pre-
service teachers continue to struggle to pick learning methods depending on the topics presented.
Whereas almost no pre-service instructors in offline learning utilize any technology to convey their
curriculum under the TCK (Technological Content Knowledge) domain. In the TPK (Technological
Pedagogical Knowledge) domain, the average value of pre-service teachers in online and offline learning
has considerably decreased. They neglected to incorporate technology into their teaching and learning
environment. It should be emphasized that pre-service teachers have distinct areas that need to be
addressed in both online and offline learning. It is not surprising given that the sessions are held in
different settings; thus, the way pre-service teachers perform may also be impacted.

4. Conclusion

From this research results, it can be concluded that the physics pre-service teachers in both online and
offline learning have overall good TPACK skills, though the pre-service teachers in offline learning has
a slightly higher average value. The pre-service teachers in both conditions of lack the skills in TPK
component. This shows that they need more practice to integrate technology in learning. The pre-service
teachers that conducted online learning especially lacked the skills in PCK that show that they have yet
to learn more about creating the right learning environment for a certain topic. These findings highlight
the importance of expanding courses that address components that are deficient in the learning processes
of prospective physics teachers.
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