Journal of Physics: Conference Series

PAPER « OPEN ACCESS You may also like

Flipped classroom mode for geometry optics e o

and energy concept

teaching and learning: teachers’ perceptions and I'M Asira and S | Khumaeroh

H - Flipped Classroom Teaching System
eXpeCtathnS Desiagn under the Backaground of Subject
Reform Based on Information Technology
Yang Wang, Wuning Tong, Qingli Lv et al.
To cite this article: D Asmayanti et al 2020 J. Phys.: Conf. Ser. 1572 012033
- A Conceptual Framework on Technology
Integration in English Writing Flipped
Classroom
K. Sharom and S.N. Kew

View the article online for updates and enhancements.

@ The Electrochemical Society
Advancing solid state & electrochemical science & technology

242nd ECS Meeting
Oct 9 - 13, 2022 » Atlanta, GA, US

Early hotel & registration pricing

ends September 12 ECS Plenary Lecture featuring

M. Stanley Whittingham,
Binghamton University
Nobel Laureate —

Presenting more than 2,400
technical abstracts in 50 symposia 2019 Nobel Prize in Chemistry

This content was downloaded from IP address 140.213.232.129 on 30/08/2022 at 15:03


https://doi.org/10.1088/1742-6596/1572/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/1318/1/012070
https://iopscience.iop.org/article/10.1088/1742-6596/1318/1/012070
https://iopscience.iop.org/article/10.1088/1742-6596/1318/1/012070
https://iopscience.iop.org/article/10.1088/1742-6596/1852/2/022041
https://iopscience.iop.org/article/10.1088/1742-6596/1852/2/022041
https://iopscience.iop.org/article/10.1088/1742-6596/1852/2/022041
https://iopscience.iop.org/article/10.1088/1757-899X/1051/1/012010
https://iopscience.iop.org/article/10.1088/1757-899X/1051/1/012010
https://iopscience.iop.org/article/10.1088/1757-899X/1051/1/012010
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu5G_ezEpsECrsie2ClqRIqv_Gl3W8JpA9GaIOvR0UWvGy1vnhu-R871Q_ZFHCcb_I_V1icR6SMvT13w1Y8pR2jqq_GVX457fS0rUKdUPZ-JIS72sZiQgQbr5prs1H_BzlXtDBtO7fWbpaSmht7zH3bHuna33zy2pzcMizzAOq_2EDJAZfAXaemNTGrnGXaKd-Cvx7DWTDDWbXf6GY4fUJxE_smEFcQPl_TRz7mBKvIMR3Elz-4h58FVfYN1u3-jMyGdP23UAoFO9phnol3XV6xgmxzKv4d1dPObStVhkqrJA&sai=AMfl-YSNvv6oKeXMmVOdpOLlJVAM7pbci3Az17JqhthWKnH8O3OhBsuZaR160FwumgV8mk3tv5Ehcr6qOP8Ln2E&sig=Cg0ArKJSzJpXmyA_g_eL&fbs_aeid=[gw_fbsaeid]&adurl=https://community.electrochem.org/eWeb/DynamicPage.aspx%3Fwebcode%3DEventInfo%26Reg_evt_key%3Dcdc97533-dd9f-4411-a7c2-faa5b85a1388%26utm_source%3DIOP%26utm_medium%3DADV%26utm_campaign%3D242Reg

The 9th International Conference on Theoretical and Applied Physics (ICTAP) IOP Publishing
Journal of Physics: Conference Series 1572 (2020) 012033 doi:10.1088/1742-6596/1572/1/012033

Flipped classroom mode for geometry optics teaching and
learning: teachers’ perceptions and expectations

D Asmayanti®, A Abdurrahman?’, V Viyanti® and K Herlina*
1234physics Education, University of Lampung

*abdurrahman.1968@fkip.unila.ac.id

Abstract. Integrating active learning with traditional learning in the classroom can actually be
done simply. However, teachers are still trying to find learning innovations so the learning
process can be focused on each student. One of the learning models that can be used by teachers
is flipped classroom. This study aims to analyze the perceptions and expectations of teachers
towards the use of flipped classroom models for the learning process of physics. The research
model used is a mixed-method with Sequential Explanatory Strategy. The study was conducted
in high schools in the Lampung province with the subjects of the research were 60 physics
teachers. Data collection used a four-point questionnaire instrument with Likert Scale and
interviews. The results of the study showed that teachers had considerable expectations for the
use of flipped classroom model. The flipped classroom learning model can help teachers to
convey all the physics material easily so as students can understand the material, active, interest
with physics, then communication and the relationship between teachers and students will
increase. The flipped classroom model will work well if it is supported by appropriate media and
teaching materials. The results of this study will be a reference for the next research.

1. Introduction

Integrating active learning with traditional learning in the classroom can actually be done simply.
However, teachers are still trying to find learning innovations [1], so that the learning process can be
focused on each student [2]. One of the learning models that can be used by teachers is flipped classroom
which is a relatively new learning model.

Flipped Classroom is defined as a combination of traditional learning with online learning. The focus
of flipped classroom learning is directed at discussing things that are not yet understood/difficult to
solve, deepening concepts and discussion through collaborative learning using learning time that is not
only inside but also outside the classroom [3]. The main character in this learning process is that students
have more roles and responsibilities in the learning process [4], where direct teaching will be more
effective if given to each individual.

The flipped classroom model is very interesting to use in physics learning as in geometrical optics,
because video related to material for all subjects including geometrical optics is available on the internet.
But in reality, geometrical optics is one of the physics material that is difficult to teach if it only uses
conventional learning model. This is supported by [6] which states that students often experience
misconceptions in: (1) image formation by a plan mirror; (2) image formation by a convex lens; (3)
indirect and direct observations of a real image formed by a convex lenses; and (4) ray diagrams.

The difficulties of students in understanding geometrical optics’ concepts can be solved by flipped
classroom learning. Flipped classroom learning has several advantages, they are: (1) students can
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determine the steps of learning in their own way; (2) doing "homework™ in the classroom giving the
teacher a better teaching experience about the difficulties and learning styles of each student; (3) The
teacher is easier to adjust and update the curriculum and give it to students; (4) learning time in class
can be used more effectively and creatively; (5) Teachers can use the report model to see improvements
in students' achievements, interests and involvement; (6) new learning theories support this model; and
(7) the use of technology in accordance with learning in 21st century [7]. This model also has its own
charm, because in the electronic era, students can easily access various kinds of videos directed by the
teacher easily through mobile phones.

Flipped classroom learning model can provide an opportunity for teachers to be able to focus on each
student, so that communication between teachers and students become more increasing. Teachers can
guide students in the learning process, such as in managing team work and collaboration between
colleagues [9]. Other studies report the reasons for using a flipped classroom model include: (1) there
is more time that can be spent with students for authentic assessment; (2) students get more time to do
practicum in class; (3) students are more active in the learning process; (4) students really enjoy to learn
with this model; and (5) this model can advance students' thought, both inside and outside the classroom
[10]. Based on literature review and real conditions, it is necessary to determine teacher expectations
regarding this learning model and teacher's perceptions when using classroom flipped learning model.

Related to this, the purpose of the research was to analyze the perceptions and expectations of
teachers towards the use of flipped classroom learning model for teaching and learning. This study was
conducted to physics teachers who taught geometrical optic.

2. Research Method

This research is a mixed-method research with Sequential Explanatory Strategy. The study was
conducted in the high school of the Lampung province area with the subject of the research were physics
teachers. Data was collected using questionnaires and interviews. The questionnaire given to 60 physics
teachers used four Likert Scale points and was adapted from [11], for each question the respondents
were asked to give statements: strongly disagree (SD), disagree (D), agree (A), strongly agree (SA). The
questionnaire contained 15 closed questions consisting of 7 questions related to teacher perceptions and
8 questions about teacher expectations for classroom flipped learning. This questionnaire was analyzed
quantitatively and interviews were analyzed using qualitative descriptive.

Interviews were conducted on four physics teachers to determine the knowledge of physics teachers
about flipped classroom learning and their perceptions and expectations about this learning model. The
teacher interviewed by the researchers were three people, with specifications: two teachers have master
degree in physics education with an average teaching experience of nine years, and one teacher is
bachelor degree in physics education with seven years teaching experience.

3. Result and Discussion

3.1 Teacher's Perception of Flipped Classroom Learning Model

The teacher's perception of the use of flipped classroom learning model was analyzed through a
questionnaire with seven statements where teachers were asked to choose statements from strongly agree
to strongly disagree. The statement regarding teacher perceptions is presented in table 1.

Table 1. Statement of Teacher’s Perception about Flipped Classroom Learning

S1 | have understood the flipped classroom learning model

S2 Flipped classroom can be used to teach all physics material

S3 Learning videos can improve students' understanding

S4 Watching virtual simulations can help when doing physics practicum
S5 Video must be designed with a good structure and clearly defined
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S6 Video must increase students' curiosity
S7 Assignment can help to guide students during learning

The first statement (S1) is intended to determine teachers knowledge about clasrroom flipped
learning model. This statement is intended to find out whether the teacher has used and understood this
learning model or not. The data obtained showed that only 8.4% of teachers did not understand the
classroom flipped learning model. Besides, there is a positive general perception about flipped
classroom (S2-S7). The teachers agree that giving a video about physics phenomena can help to improve
students' understanding and curiosity about physics material (S3 and S6). This finding is supported by
previous research which stated that pre-class videos are made for conceptual understanding and provide
comfort for students in learning [12, 13, 14]. Moreover, the learning video must be designed with a good
structure (S5). Most teachers are satisfied with this model and are willing to use it on various material
in physics subjects, one of them is geometrical optic (S2). Giving a virtual laboratory simulation before
learning helps teachers to direct students when practicing in class (S4). The teacher becomes easy in
guiding students during the teaching and learning process through the given assignments (S7), only 1.7%
of teachers who do not agree with this (Figure 1). Experts and practitioners have also reported positive
results from flipped classroom learning model [15, 16, 17, 18].
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Figure 1 Response to Likert-type tests as a percentage of teacher’s perceptions

The results of the research indicated by the graph above which shows the percentage of teacher
perceptions of flipped classroom are supported by previous research which states that flipped classroom
model can be suggested to be used by teachers in teaching [19, 20].

3.2 Teacher's Expectations towards Flipped Classroom Learning Models
Teacher’s expectations towards flipped classroom learning model revealed through eight statements
that are presented in table 2.
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Table 2. Statement of Teacher's Expectations about Flipped Classroom Learning

S8 Very interesting to teach physics

S9 Can help teachers make students like physics lesson more

S10  Make it easy to explain abstract lessons

S11  Helpsin providing learning experiences to students

S12  Make students more active

S13  Improve communication and the relationship between teachers and students
S14  Giving video about physics phenomena can help explain the material

S15  Helping teachers in directing students to innovate

Table 2 represents a fairly large teacher expectation of the classroom flipped learning model. Most
teachers agree that collaboration and communication between teachers and students and cooperation
between studentss are very good during the learning process. The teacher becomes easier to direct
students to be more active during learning (S12, S13 and S15). These findings indicate that flipped
classroom is better at helping teachers make students play a greater role in learning than other learning
models [21].

The phenomenon video used must be designed with a good and interesting structure so that it helps
teacher to make students more interested, enjoy to learn physics, and provide a different learning
experience (S8, S9, and S10). All participants agree or strongly agree that the video about physics
phenomena that is given could help in explaining the material (S14) where no one chose disagree or
strongly disagree (Figure 2).
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Figure 2 Response analysis for Likert-type test as a percentage of teacher's expectations

Students may take the material from books, e-books, or access all kinds of material or videos of
physics phenomena on the internet relating to the material to be studied at the next meeting. These videos
can be presented through various computer applications. Students who have watched the video before
learning have a picture of the material that has been studied. The teacher will find it easier to explain
the material that is difficult to explain such as geometrical optics, so there is no misconception.
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The results described above regarding the perceptions and expectations of teachers towards the
flipped classroom are in line with previous research which emphasizes that many teachers are happy to
use this learning model [22, 23]. The inhibiting factor in using flipped classroom is the availability of
the internet for students. Weak internet connections make it difficult for students to access material and
videos online at home [24].

3.3 Hyphotetical Model of Flipped Classroom Mode

Most of the research about flipped classroom learning model uses group-based interactive learning
activities in each class based on the results of their work and how they build their own mind's
constructivity [25]. The teacher directs students to discover the phenomenon of geometrical optic
phenomena that they often find in everyday life, then students must prepare various questions about
things that they still do not understand related to these phenomena to be discussed later in class. In this
regard, teachers need scaffolding in the use of technology for physics learning, especially in optical
material to help students solve problems they found.

The scaffolding technique referred to in this paper is that the teacher can provide a website address
to access a video about optical phenomena to students. Through this video it is expected that students
can understand better about the phenomena they find. Previous research stated that giving scaffolding
to teachers was very important in optimizing the use of ICT as a medium for practicing flipped classroom
[26, 27]. Furthermore, in the classroom learning, the teacher must provide the widest opportunity for
each student to ask question and discuss it, both with the teacher and with his friends. Every student
must have challenges different questions related to the same phenomenon where the teachers facilitated
their engagement with open-ended problems [28].

Flipped classroom according to teacher perceptions can theoretically be described as in figure 3.
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Figure 3 Hyphotetical Model of Flipped Classroom Mode
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The reason why teachers provide this learning model is because students can understand easier and
students will be able to find problems and then asking question about the problem if they have studied
the lesson before. So the teacher no longer needs to explain in detail when the teaching and learning
process is going. Students become more active in class because the teacher gives more opportunities to
each student to ask questions that have not understood by them.

Questionnaire results are reinforced by interviews with teachers. The teachers give statements
regarding the flipped classroom model that they use in teaching physics. They give the following
statement:

I use this learning model because the response of students is very enthusiastic when they are directed to watch
videos of physics phenomena. Students often have various questions in their minds when observing the natural
phenomena they encounter where they are often unaware of their relation to physics. Students who are asked
to make their own questions will have larger and deeper thoughts about the material they will learn.
Communication between teachers and students also increases during the learning process, because the great
curiosity of the students makes them not hesitate to ask questions.

According to the results of interviews with several teachers, through this learning model, the teacher
does not need to explain a lot of material in the classroom, but students who must actively seek out and
study the material. Although there are some opinions who state that the teacher must keep giving a little
explanation to students, such as providing explanations that make students more interested in the lesson
to be studied. One of them also stated that teachers must pay attention to students optimally so that not
just smart students can understand. In addition, the teacher must provide appropriate teaching media or
multimedia that truly support learning activities with this model [29].

So in future research, it is necessary to provide and update teaching materials to teach flipped
classroom to overcome obstacles such as weak internet connection that can inhibits the learning process.
The teaching materials can be an electronic students’ worksheet, online test, and other written documents
that teachers will use in the classroom.

4. Conclusion

The results of the study show that teachers generally have a positive perception and great expectations
of the flipped classroom learning model. In general, teachers find that this learning is interactive and fun
for physics learning. Most teachers assume that this learning model can provide valuable experience for
students and can improve communication between teachers and students. This learning model also
makes the teacher easier to explain physics material, one of them is geometrical optic.

Although the results obtained in this study provide a promising picture of teachers' perceptions and
expectations of the flipped classroom learning model, further research is needed to explore the potential
of this learning. There needs to be provision and updating of teaching materials to teach flipped
classroom such as electronic students’ worksheet, online test, and other written documents that teachers
will use in class. The teaching and learning process in the class is more focused on practicum sessions
or making work projects.
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