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Abstract

The hybrid teaching model integrates online learning with traditional classroom
instruction. By applying this model to the interdisciplinary practice of junior high
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school physics, it offers students a flexible learning environment while enabling
teachers to monitor the teaching process and reflect on their methods. This ap-
proach fosters healthy and efficient interactions among teachers and students, as
well as between students themselves, in the context of interdisciplinary practical
teaching in junior high school physics. This paper explores the significance of hy-
brid and interdisciplinary teaching, using the optics unit of junior high school
physics as a case study. It connects this unit with related mechanical concepts,
analyzes teaching objectives, and addresses task-driven challenges. The study de-
tails the specific application of the hybrid teaching model in interdisciplinary phys-

ics instruction, focusing on online resource sharing, question formulation, class-
room introductions, group hands-on activities, group presentations, and teaching
evaluations. The aim is to provide a valuable reference for the interdisciplinary
teaching practices in junior high school physics.
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The "Compulsory Education Physics Curriculum Standards (2022 Edition)" puts forward "interdisciplinary practice" as
an independent theme, emphasizing that physics course teaching should be combined with student's daily life, engineering
practice, and social development. It aims to guide students to experience the scientific inquiry process through interdisci-
plinary physics learning, improve and develop students' ability to apply knowledge across disciplines, and their compre-
hensive ability to analyze and solve daily life problems, and guide students to understand the relationship between science,
technology, society, and the environment, and form a scientific attitude and correct values (Jize Wang, 2022). Hybrid
teaching is a broad concept. It first appeared in the "American Education Technology White Paper" formulated in 2000.
Professor He Kekang pointed out that hybrid teaching is a teaching model that integrates the advantages of traditional
teaching and network teaching to achieve the integration of online and offline teaching (Syafril et al., 2021). Combining
the research and application practice of hybrid teaching mode, it is found that integrating the two teaching organizational
forms of online and offline, it is conducive to leading junior high school physics learning from shallow to deep learning.
Based on this. This paper deeply studies the innovative application of hybrid teaching mode in interdisciplinary teaching
of junior high school physics, in order to provide useful reference for junior high school physics teaching.

DOI: 10.26855/er.2024.09.004 1127 The Educational Review, USA


https://www.hillpublisher.com/journals/er/

Xiaoping Wang, Xiaolei Zhu, Yutian Lei, Ranyang Zheng

1. The practical significance of interdisciplinary teaching based on a hybrid teaching mode
1.1 The application significance of hybrid teaching

In interdisciplinary teaching of junior high school physics based on hybrid teaching mode, teachers should grasp the
characteristics of hybrid teaching mode, that is, the integration of "online" + "offline", and there is no unified mode. Its
essence is to give full play to the advantages of online teaching resource sharing, student learning advancement, and
offline classroom teaching face-to-face answering and solving doubts, give students sufficient time to ensure learning and
make students learn with a certain knowledge base and with problems as much as possible. In classroom teaching, only
key and difficult problems or common problems of students' online learning feedback are answered (Al-Kamzari, F. &
Alias, N., 2024).

By applying the hybrid teaching mode, it is helpful to solve the problems of low student learning initiative, insufficient
cognitive participation, and large differences in learning results of different students caused by excessive reliance on
teacher lectures in traditional teaching, and it can realize the reconstruction of traditional classroom teaching and the
expansion of junior high school physics classroom in time and space dimensions.

1.2 The significance of interdisciplinary teaching in junior high school physics

The "Compulsory Education Physics Curriculum Standards (2022 Edition)" proposes that "we should change the current
situation where the curriculum structure overemphasizes subject-based, has too many subjects and lacks integration, at-
tach importance to the 'openness' and 'comprehensiveness' of the curriculum; advocate that different subjects should be
connected, supplemented and penetrated with each other; integrate subject knowledge, actual life, and students' personal
experience". Interdisciplinary teaching is implemented in junior high school physics teaching, that is, analyzing the inter-
section and combination points between junior high school physics knowledge and other subject knowledge, and con-
necting other subject knowledge with junior high school physics knowledge as the center point to promote students to
actively participate in interdisciplinary teaching practice activities, so as to achieve the purpose of learning and applying.
Under the interdisciplinary teaching model, teachers can help integrate related subject knowledge to help students estab-
lish the connection between physics knowledge and other subjects and life experience and encourage students to form a
systematic knowledge system and systematic subject cognition through cross-penetration, which is conducive to promot-
ing students' in-depth learning, expanding students' knowledge, and driving students' ability to expand and integrate sub-
ject knowledge (Hediansah, D. & Surjono, H, 2020).

1.3 Interdisciplinary teaching practice of junior high school physics based on hybrid teaching

The hybrid teaching mode is applied in the interdisciplinary teaching of junior high school physics, that is, based on the
hybrid teaching mode. It is constructed with online teaching resources, offline activities, and project-based teaching to
establish teaching objectives. The driving problem is used as a clue to combine junior high school physics and related
subject knowledge points to form a complete teaching sequence. In the implementation of hybrid teaching, online re-
sources are micro-class video resources recorded and produced by teachers, and teachers share them with students through
tools such as WeChat and QQ. In offline classroom teaching, since students have basically mastered the knowledge points
through online learning, teachers can combine online student feedback and teaching key points and difficulties to check
for deficiencies and fill in the gaps, so as to achieve higher teaching goals. In order to ensure the effectiveness of hybrid
teaching, teachers should strengthen process evaluation, use online tests, classroom teaching questions, and other means
to grasp students' learning effects and common problems and provide a basis for the adjustment and reflection of inter-
disciplinary teaching of junior high school physics.

2. Innovative application of interdisciplinary teaching in junior high school physics based on
hybrid teaching mode—" Simple Projector'" Teaching Design

2.1 Analysis of teaching objectives

In the teaching of junior high school physics optics unit, based on the content requirements of the curriculum standards
and academic quality requirements, students should master the principles of light propagation along a straight line and
the reflection, refraction, dispersion, and other phenomena of light, be able to master the relevant knowledge such as light
reflection, plane mirror imaging, and convex lens imaging law, and be able to apply the imaging law of light to analyze
and explain phenomena in life and solve simple problems. On the basis of sorting out the unit teaching objectives, the
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teacher found through investigating students' life experiences and learning situations that students have a preliminary and
fragmented understanding of the concept of light through observation, experimental activities, and life experience, but
have not formed a standardized and complete knowledge system, resulting in fragmented cognition of students. Combined
with the learning situation and curriculum standards, the teaching objectives of the optics unit are designed as follows:
(1) Mastering physical concepts. Understand the relevant knowledge of light propagation, understand the law of light
reflection, refraction phenomenon, and its principle, understand the imaging characteristics of concave and convex lenses,
and be able to use optical benches to explore the imaging law of concave and convex lenses; (2) Scientific thinking. Based
on certain facts and evidence, students can use analytical, comparative, abstract, and general thinking methods to construct
and improve light models, and can make reasonable explanations for phenomena; (3) Interdisciplinary knowledge inte-
gration. Students can connect knowledge such as chemistry and mechanics, design and make optical experimental equip-
ment with the help of concave and convex lenses, and explain relevant questions raised by teachers (Jahanifar, M. &
Masnavi, A., 2023).

2.2 Collect and share online teaching resources, and design task-driven problems

Combined with the rich characteristics of micro-class teaching resources on the Internet and the actual situation of some
schools introducing auxiliary teaching software, such as "Smart Education Cloud Platform", "Physics Master", "Onion
Physics" and "LeLe Classroom", this type of teaching software contains a large number of excellent physics teacher screen
recording videos, key and difficult knowledge points micro-class videos and a large number of interesting physics games,
physics experiments, etc. Introducing excellent teaching videos into the interdisciplinary teaching classroom of junior
high school physics can enhance the attractiveness of physics courses to students and stimulate students' interest in learn-
ing physics.

Based on the interdisciplinary teaching ideas of junior high school physics in the hybrid teaching mode, during the
interdisciplinary practice activities, teachers can use the WeChat applet and group documents to group students online,
let students familiarize themselves with the physics knowledge of the optical unit, and make and collect micro-class video
resources related to projectors, briefly introduce the structure and function of projectors, and stimulate students' interest
in exploring projectors. At the same time, the design raises questions: (1) Why can we see objects when projected onto
different planes; (2) How to project a clear image of the right size; (3) How to design and make a projector using lenses
and projection boxes. By connecting the knowledge of optical units and mechanical-related knowledge, guide students to
design and make a projector with a zoom function, and enhance students' cognition and mastery of optical knowledge and
mechanical-related knowledge through interdisciplinary teaching.

2.3 Classroom introduction

In the introduction of the optical unit teaching, the teacher disassembles the children's projector based on the students'
self-study of the micro-class video, taking the children's projector as an example, and asks students to observe the projec-
tor function knobs, including the switch, the projection lamp knob, and the focus knob. The teacher asks the question
"What functions do these knobs correspond to?" Students can find the functions corresponding to different knobs through
observation and debugging. The teacher can further ask the question "How are these knob functions realized, and what
physical principles are contained in them?"

In the process of student practice, some problems can be solved through practice. For example, if the projected image
is not clear, in order to adjust the clarity, students can solve it by adjusting the focus knob, changing the distance between
the projection lamp and the projection screen. However, there are still some problems that need to be solved through
students' subsequent course learning and independent exploration. For example, when adjusting the clarity of the projector,
the direction, angle, and clarity of the projector image will change accordingly. For another example, when the projection
is moved away, although the projection is clear, the size and brightness of the image will change accordingly. Through
students' practical operation and observation, students can arouse students' interest and think about "What are the rules of
the changes of the focusing knob and moving distance? How?" "How to project a brighter and clearer image when the
size is required? Or how to project a larger and clearer image when the brightness is fixed?"

2.4 Work in groups and practice hands-on

After the students fully understand and master the optical knowledge, the teacher divides the students into several groups
and proposes a practical task for the group: "Design and make a projector with a projection diameter of 1.2 meters. The
projector should have a focus function." The projector materials are collected by students themselves, and the teacher
provides technical guidance, answers questions for students, and evaluates and diagnoses students' learning status in
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teacher-student dialogues and classroom observations. In the production of a simple projector, the light source can be a
flashlight, LED light, mobile phone, etc. Other materials include concave and convex mitrors, plane mirrors, mobile
phone holders, paper boxes, etc. The mobile phone holder (or bent paper clips) is used to fix the position and height of
the light source. Use a cutter to dig a circular hole in the paper box, and stick a convex lens on the outside of the circular
hole. By designing a "knob" to adjust the position of the inner box and pulling up the bracket to adjust the angle, the light
reflected by the plane mirror can pass through the LGO and the convex lens, and then output to form an enlarged projec-
tion.

In order to realize the adjustment requirements of light source focusing, shape, etc., the "up and down" + "front and
back" knobs can be designed to influence the method, such as tying cotton thread on the mobile phone holder, and adjust-
ing the up and down tilt angle of the light source through the "up and down" knob. By adjusting the "front and back"
knob, Adjust the distance from the light source to the convex lens.

2.5 Summary of results report

The practical activities ended with a reporting class. Each group of students produced a report based on a unified PPT
template. The teacher required each group of students to design 1 to 2 interactive questions related to the display content
and be able to master the light source, light propagation, reflection, refraction, etc. Relevant knowledge can explain the
small hole imaging principle and focusing principle of the projector, etc. The results report is hosted by students, reported
by students, demonstrated by students, and asked by students, so as to highlight the dominant position of students in the
interdisciplinary practice of junior high school physics. And through the interdisciplinary knowledge learning of junior
high school physics from shallow to deep, progressive level, promotes students to achieve in-depth learning.

2.6 Multi-evaluation, evaluation to promote learning

Based on the interdisciplinary teaching evaluation of junior high school physics in hybrid teaching, teachers should or-
ganize students to conduct self-evaluation, mutual evaluation, and teacher evaluation in three dimensions. The group
students will conduct self-evaluation on the practical results, display effects, and question-answering effects, and the
students of other groups will evaluate the display group results. The teacher will conduct a process evaluation on the task
achievement of each group, and evaluate the group display results based on the four dimensions of physics core literacy.
Based on self-evaluation, mutual evaluation, and teacher evaluation, a comprehensive evaluation of interdisciplinary
practice in junior high school physics is achieved.

Through multi-evaluation methods, teachers and students jointly evaluate 1 to 5 outstanding groups, commend such
groups, take photos, and record the interdisciplinary practice results in the students' comprehensive practical ability addi-
tional points.

Through the joint participation of teachers and students in interdisciplinary practice activities of junior high school
physics, the students' group reports, and teachers and students' joint evaluation, it is conducive to stimulating students'
sense of unity and competition, and further deepening students' internalized understanding of knowledge. On the other
hand, multi-evaluation enhances students' enthusiasm and initiative in participating in interdisciplinary practice of junior
high school physics, which is conducive to improving the quality of interdisciplinary teaching of junior high school phys-
ics and creating an efficient junior high school physics classroom of "evaluation promotes teaching and evaluation pro-
motes learning".

3. Conclusion

Offline teaching provides a face-to-face real environment for interdisciplinary teaching of junior high school physics.
Students can carry out interdisciplinary practical activities under the guidance of teachers, which is conducive to cultivat-
ing students' practical abilities and skills. At the same time, classroom teaching provides a good environment for teacher-
student interaction and student-student communication. In the process of group communication and cooperation, students'
interpersonal relationships are improved, and their ability to analyze, solve problems, and innovate in practice is cultivated.

It can be seen that the hybrid teaching model realizes the complementary advantages of "online" + "offline", and applies
the hybrid teaching model to the interdisciplinary practice of junior high school physics, which can provide students with
practical, exploratory, and interesting learning. environment, thereby improving junior high school students' learning in-
terests and the quality of junior high school physics teaching.
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