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Abstract 
Based on the importance of physics textbooks, we review the reform and development 
process of physics experiment teaching, analyzes the specific requirements of physics 
experiment ability, and the current situation of high school physics experiment teaching. 
And take this as the premise, take the human teaching version of the new high school 
physics textbook and the old version as an example, to compare the differences in the 
physics experiment. Finally, combined with the research conclusions obtained, we make 
a preliminary discussion on the transformation of experimental teaching and how to 
improve the quality of experimental teaching to promote the learning of physics 
knowledge. I sincerely hope that this paper can develop and play a positive role in the 
relevant experimental setting in physics textbooks according to the requirements of the 
new curriculum standard. 
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1. Introduction 

1.1. Background of the Question 
Physical experiments are an important way to summarize physical concepts and laws, and play 
a crucial role in the development of physics. In the usual physics teaching, students should not 
only learn the written content such as formula algorithms, but also to understand the process 
of physical experiments, to understand how the concepts and laws of physics are obtained, so 
as to strengthen the grasp of the learning content. 
Physics textbooks play an important role in the teaching process. Physics textbooks are the 
basic tools for students to understand physics learning physics. Teachers teach students 
physical knowledge and physical thought through teaching materials. Physics textbooks take 
"knowledge and skills", "process and method" and "emotional attitude and values" as the goal. 
It should be the requirements of the new curriculum standard to be implemented to the end, 
and the basic concept of physics curriculum should be implemented, so as to achieve the 
purpose of fully improving the quality of physics teaching and teaching efficiency[1]. 

1.2. The and Method of Studying the Topic 
This paper analyzes the physics textbooks and textbook experiment, deepen the teachers have 
a deeper understanding of the new curriculum standard teaching, combined with their 
professional knowledge and the current situation of high school physics, put forward their own 
ideas for the reform and development of physics textbook experiment, hope to make a little 
contribution to the reform of physics teaching. Relevant research methods used in this topic: 1, 
Ref.By collecting and reading some books on education, physics experiments and so on, 
document notices on curriculum reform, relevant articles published in various journals, 
excellent previously published papers, etc. Based on the basis of these references, relevant 
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studies were analyzed.2, contrastive study. The textbooks used under the requirements of the 
new curriculum standard, the experimental setting and the new textbook, the experimental 
ability and physics learning ability, were, to understand the new characteristics of the high 
school physics course experiment after the reform. 

2. Analysis of Physics Experiments under the New Curriculum Standard 

2.1. Preparation Basis of Physical Textbooks 
Physical Curriculum Standards for Compulsory Education (2011 Edition) and Physical 
Curriculum Standards for General High Schools (RealInspection) is a programmatic document 
for the state to formulate curriculum standards to stipulate physics teaching. The direct basis 
of the textbook compilation is the national curriculum standard. After concretizing the 
curriculum standards, it is the physical textbook, which is the most basic and important 
curriculum resource for teachers and students to achieve the new curriculum goals. Teachers 
should understand the requirements of the curriculum standards well, in order to better 
analyze and deal with the physics teaching materials according to the requirements, so as to 
make the physics teaching more scientific and purposeful[2]. 
The standard of the new curriculum requires breaking the previous teaching mode, turning 
students 'passive learning state into an active learning state, advocating students' independent 
learning and creativity, and exploring students' scientific exploration ability. The compilation 
of the textbook in accordance with the standard requirements of the curriculum, reflect the 
conditions of the curriculum objectives, should provide more for high school students with the 
opportunity to participate in experimental exploration activities, such as in the teaching 
material after class "do one" and exercises there are a lot of small experiments let students try 
to practice, in the appropriate way to create a more suitable for students learning environment 
for scientific exploration. 

2.2. Preparation Principles of Physical Teaching Materials 
In the process of physics teaching, physics textbooks are an important tool for students' 
learning, textbooks provide students with the most basic written knowledge, is the link 
between teachers and students. In students 'learning, teachers are very important to the 
teaching of knowledge, but a good textbook can also play a positive role in learning, improve 
students' learning interest, and then deepen students' understanding of physics knowledge. 
For curriculum reform, the reform of teaching materials is essential, so several principles 
should be paid attention to in the preparation process of physics textbooks: 
First: the teaching material should integrate physical knowledge, students themselves and 
social development. 
The learning process of students is to constantly improve themselves, so as to better integrate 
into the society, and then make themselves become a person who contributes to the society. 
The society is making continuous progress and students' cognitive ability is constantly 
improved, so textbooks should be reformed to keep pace with development, not only including 
physical knowledge, but also the skills, emotions, attitudes and values required by the 
curriculum standards. 
Second: to the old textbook to take its essence to remove its dross. 
The physics knowledge in the old textbooks is not to delete all the negation, but to inherit the 
traditional physics knowledge, and on its basis, combined with the current social and scientific 
development achievements, the textbooks are better upgraded and revised, so that it is more 
in line with the study of contemporary high school students. 
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3. Analysis of the Physics Experiments under the New Curriculum 
Standard 

3.1. The Status and Role of Physical Experiments in the Teaching Process 
The physics conclusions are mostly drawn from experimental calculation. Physical experiments 
play a pivotal role in strengthening concept understanding, cultivating scientific interest and 
enhancing innovation consciousness. The new curriculum standards also propose the 
observation of phenomena, teacher experimental demonstrations and student hands-on 
experiments, which enable students to gain specific images of physical facts, which is a 
necessary basis for understanding concepts and laws. The improvement of students 
'observation ability and hands-on ability is benefited from the thinking and exploration in 
physical experiments. Practice is the only standard to verify the truth in cultivating the scientific 
attitude of seeking truth from facts and improving students' interest, which has an irreplaceable 
and important role in students to develop good scientific literacy[3]. 
The physics experiment setting plays an extremely important role in physics teaching. In order 
to become a qualified physics teacher under the requirements of the new curriculum standard, 
we should learn and constantly explore how to use this important teaching means to improve 
the quality and efficiency of physics teaching. 

3.2. Requirements of the New Curriculum Standard for Physics Experiments 
Different from the previous outline, the new curriculum standard integrates experiments with 
other learning content, and does not stipulate the experimental teaching method, so that 
physics teachers can adjust the physics experimental teaching according to the learning 
situation, student ability and other factors, to make it more suitable for teaching. The new 
curriculum standard also combines physics experiments with scientific exploration to 
sublimate physics experiments wider. 
The new curriculum standard made in the experimental adjustment makes the previous 
consolidation of knowledge into the current training skills, guide students to start from the 
thinking, and cultivate students' ability to find problems. Let students design experiments can 
improve students 'innovation ability, break the imitation learning mode, and constantly 
improve students' independent innovation ability. Through experiments, we can also cultivate 
students' ability to sort out their thoughts, sort out experimental data, and deal with details, 
which can exercise students to think carefully. Learning in the reflection, reviewing the process 
or making error points after the experiment can make students reflect not only after the 
experiment, but also when learning other knowledge[4]. Cooperation and exchange in the 
experiment have a positive effect on both students' expression ability and cooperation and 
exchange consciousness. 

3.3. Analysis and Study of High School Physics Experiments 
China's physics textbooks are compiled by themselves, with a total of five versions: Human 
Education, Shandong, Beijing, Shanghai and Guangdong.Among them, the teaching version is 
the most widely used, so this article takes the teaching version as the research template, and 
the elective content is different between regions, so only the essential materials are analyzed[5]. 
Student experiment: After the teacher explains, the students complete according to the 
teacher's guidance of the experiment, usually organized by the teacher in the laboratory.Such 
experiments are generally exploratory experiments, such as exploring the relationship between 
work and speed changes and verifying mechanical energy conservation. These experiments are 
experiments requiring students to master, which require a long classroom time. 
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Experiment: In the process of explanation, students achieve the purpose of strengthening 
knowledge by understanding the knowledge. Such experiments are generally relatively simple, 
such as: action force and reaction force, resultant force, etc. 
Demo: the teacher in the process of teaching knowledge experiments, the students to observe, 
discuss, summarize. Such experiments are relatively simple, in order to make the abstract 
learning content more vivid, improve students 'interest in learning, and cultivate students' 
observation ability and summarize problems. 
Problems and analysis: on the basis of the experimental questions assigned after class, the kind 
of experiment is not difficult, the purpose is to let students consolidate knowledge in the 
experimental fun, develop thinking, cultivate experimental consciousness, and learn to apply 
knowledge to practical life. 
The classification of physics experiments can clearly distinguish the difficulties and difficulties 
of teaching, let teachers better formulate goals and teaching methods in the teaching process, 
make physics classes more effective, smooth and interesting, and students are more interested 
in learning physics[5]. 

4. Teaching Discussion of the New Physics Curriculum Standard 
Experiment 

4.1. Analysis of Physical Experiment Ability in High School Students 
4.1.1. The Requirement of the New Curriculum Standard to the Experimental Ability of 

Senior High School Students. 
Under the requirements of the new curriculum standard, the physics teaching is carrying out 
steadily. In 2013, the new curriculum standard raised the requirements of the physics 
experiment to the level of experimental exploration. Therefore, the physics experiment 
teaching is also reformed and innovated under the requirements of the new curriculum 
standard. The teaching focus is on the exploratory experiment, reform the verification 
experiment of the old teaching materials, and improve the role of the experimental exploration 
in the process of the physics teaching system, so as to meet the requirements of the new 
curriculum standard[5]. Physics is a subject closely related to the development of The Times, 
and is important related to contemporary science and technology and information technology. 
Physics exists in daily life, and should be told to students the scientific nature and importance 
of physics through physical experiments. 
High school student physics has made the following improvements in the experimental ability 
under the requirements of the new curriculum standard: 
(1)introduce a question. New curriculum requires students to find physical problems in study 
or life, put forward physical problems, scientific inquiry is to ask why, have questions in the 
heart, to have greater motivation to study or experiment to solve the questions in the heart, so 
as to achieve the purpose of learning physical knowledge, learn how to ask questions from the 
perspective of physics is also a knowledge. One is "can find problems related to physics", and 
the second "clearly expresses the problems from the perspective of physics".What teachers 
need to do is to cultivate students' ability to find problems. 
(2)Conjections and assumptions. Conjecture is not nonsense. The students should be guided to 
assume through the observed physical phenomena or facts, combined with the knowledge 
learned knowledge, and then learn to identify assumptions and conjectures through thinking. 
Students are asked to make assumptions about the questions raised, and the role of conjectures 
and assumptions in experiments is to restrict the direction of research. 
(3)Design experiments. After presenting the problem and giving conjectures and assumptions, 
we need to design experiments to confirm the conjecture assumptions, so as to solve the 
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problem.The new curriculum standard requires students to try to choose experimental 
methods and equipment devices, but because of the limitations of the textbook, under the daily 
physics teaching standard, the textbook generally makes certain statements of experimental 
methods, experimental equipment, experimental scheme, etc., we should pay attention to the 
rationality of the experiment and the feasibility of the experimental design. 
(4)Experimentize. After the completion of the experimental design, what thing to do is to put it 
into action. In the process of the experiment, we should pay attention to the accuracy of the 
operation, the retention of experimental data, the reduction of experimental error reduction 
measures to ensure the scientific nature of the experiment. 
(5)Analysis and demonstration. The experimental data will only be roughly recorded in the 
experimental process. After the experiment, the data needs to be analyzed and processed, and 
the experimental results are drawn by combining the collated data results with the 
experimental phenomenon. The new curriculum standard requires students to analyze and 
process data, form conclusions, describe, and interpret conclusions. This cultivates students' 
ability to choose the right data, how to get the data should be processed (images, tables, etc.), 
how to express their conclusions, etc. 
(6)Evaluation and communication. The evaluation is the review and reflection of the 
experimenter of their own experimental process, comparing the experimental results with 
previous assumptions, to see if it is consistent, if the inconsistency needs to reflect on the 
experiment, to find out the reason. Students summarize experience and lessons in the process 
of reviewing experiments, which is conducive to forming critical thinking and asking new 
questions.In the process of the experiment, there is no cooperation with others. We should 
carefully listen to the opinions of others, respect their views, exchange extensively, learn from 
each other, and promote the effective progress of the experiment. 
4.1.2. Understanding and Analysis of the Experimental Capabilities 
The two parts of operation ability and thinking ability are the two abilities to be exercised in 
physical experiments. Thinking is the guidance of operation. In the operation process, flexible 
and careful thinking can make the experiment proceed in the right direction. The experimental 
process will not be smooth sailing. If there is an unexpected situation, it is required to rely on 
comprehensive thinking to solve the problems in the experiment in time. Operation is the main 
part of the experimental process, which reflects the physical experimentation knowledge and 
skills of the experimenter, and is important to complete the experiment[6]. 
High school students physical experiment ability is mainly reflected in the ability to find, ask 
problems, solve problems, the ability to guess and hypothesis, the ability of experimental design, 
can make the plan, select equipment, recording data ability in the experimental process, can 
analyze the ability of the experimental results, the ability of the communication and 
cooperation with teachers and students. What today's society needs is innovative talents, which 
should cultivate students' innovative spirit through physical experiments, and contribute to the 
progress of human civilization and social development. 

4.2. Follow the Trend and Improve Teachers' Skills 
Teachers are a bridge between students and knowledge. They should have the ability to 
research and experimental teaching, not to bring over the experiments on the textbook, but to 
join their own design and understanding of students, to explore and innovate the physics 
experiment teaching under the new curriculum standard, and to carry out scientific exploratory 
experiments together with students. As a qualified physics teacher, in addition to be familiar 
with the teaching content, we should also always pay attention to the scientific development of 
the forefront of The Times, various achievements in physics, and constantly update their 
knowledge base, so that the teaching is in line with The Times, and constantly broaden the 
vision of students. Teachers master modern teaching means, use modern educational theory to 
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carry out experimental learning in physics classroom, pay attention to students' experimental 
teaching, constantly reflect in the process of teaching, analyze students and experiments, and 
strive to find a more effective knowledge teaching methods[7]. 
Teachers should do is not only master the teaching content, submit teaching skills, but also pay 
attention to curriculum reform, follow up the development of physics experiment teaching, 
emancipate their mind, break the shackles of traditional education concept, advocate 
innovation in education, improve their strain ability, all kinds of useful information, teaching 
methods, teaching materials through the research of physics teaching make it into suitable 
teaching means, efforts to make physics classroom more effective and interesting. 

4.3. Research Teaching Materials, Classroom Teaching into Rich Experiments 
Compared with the previous old textbooks, the first new textbooks integrate the experiment 
into the students' learning process, so that the students can feel the experimental process and 
operate it themselves. Therefore, teachers should combine the students' experiment with the 
hall experiment, and let the students participate in the experiment process more[8]. In the 
experimental design, attention should be paid to how to stimulate students' creative 
consciousness and innovation ability, so that students can play the main role, so as to achieve 
the best experimental effect. In the classroom experiment, we should create a democratic and 
relaxed classroom atmosphere, encourage students to express their own ideas, actively 
exchange ideas with others, cultivate students' scientific attitude of seeking truth from facts, so 
that students can complete the identity from the recipient of knowledge to the seeker. 
Seek the inspiration for experimental design from textbooks, reference materials and other 
books, and connect with life, so that students can realize that physics learning comes from the 
life around them. According to the students' learning of knowledge, the experiment can be 
modified appropriately, so that the students can have a deeper understanding of the 
experiment, and know that physics comes from experimental exploration. 

4.4. Keep Pace with the Times and Actively Introduce New Experimental 
Technologies 

Using information technology to transform experiments and create new experiments is in a 
development direction. What the school needs to do is to actively build new laboratories and 
introduce new technologies into physical experiments, so that students can understand the 
development trend of science and technology. What teachers need to do is to actively learn new 
technologies, reform their own teaching, and better teach physics experiments in the classroom. 
The new technology has played a positive role in the experiment, and the computer is very 
accurate and fast in the recording and processing of the experimental data, which is an effect 
not achieved by artificial operation. By running the computer-related software, the simulation 
experiments can be carried out, so some experimental conditions are difficult to artificially 
control or the observation phenomenon is not obvious, which can reflect the physical process 
through the computer. The new technology can obtain experimental data and experimental 
phenomena more intuitive, effective and simple, liberate teachers and students from the 
tedious work, save time to pay more attention to the experiment itself, and can make the 
experimental exploration more thorough. 
Our attitude towards new technology also can not be completely dependent, only see its 
convenience, but to combine the experiment itself, if the experiment is more suitable for 
students to let students to participate in the experiment to feel physical phenomena, physical 
conclusions will still want to choose traditional experimental methods, lest students' curiosity 
by new technology equipment transfer or other reasons affect the experimental teaching. In the 
teaching process, for the new technology to take its essence, remove its dross, teachers should 
combine the actual teaching situation, in the choice of teaching methods to be more flexible, 
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choose more suitable for learning, so that the new technology can play a full role in physics 
teaching. 
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