
 

International Journal of Trend in Innovative Research (IJTIIR) 

Available Online @ www.ijtiir.com |  ISSN: 2582-0354  

 

Paper ID: IJTIIR345204  @IJTIIR | Volume- 5 | Issue- 2 | April - 2023                                                           Page: 11 

The Physics Education Promotion on the Cultivation 

of College Students' Scientific Quality and Innovative 

Ability 

Wan Xin Xin 

College of Physics and Electronic Information, Inner Mongolia Normal University, Hohhot Inner Mongolia, China

  

 

Abstract: As an important basic course for science and 

engineering students, college physics plays an irreplaceable 

role in cultivating and improving their scientific quality. This 

article discusses the role of college physics education in 

cultivating students' scientific quality and innovative ability, 

and analyzes the construction of college physics curriculum 

system, the renewal of teaching concepts, and the reform of 

teaching methods for non-physics majors. This article 

discusses the role of college physics education in cultivating 

students' scientific quality and innovative ability, and analyzes 

the construction of college physics curriculum system, the 

renewal of teaching concepts, and the reform of teaching 

methods for non-physics majors. 
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I. INTRODUCTION 

Scientific quality mainly refers to "scientific thinking ability", 

"scientific research methods and skills", "cognitive ability to 

the objective world", "pragmatic, rigorous and practical work 

style", "non superstitious authority, and the spirit of 

innovation". For college students, especially those majoring in 

science and engineering, scientific quality education is one of 

the important training goals. Only those with profound 

scientific qualities can better adapt to future work, study, and 

life. Such talents may make significant innovation and 

pioneering work and have the potential to become leaders in all 

walks of life. 

In a broad sense, the process of physics teaching is not only a 

process of imparting physical knowledge, but also a process of 

educating people. First, in the process of physics teaching, 

teachers must follow the basic ideas and principles of 

pedagogy, psychology, and discipline teaching theory, and 

guide their teaching process to achieve the best teaching 

results. At the same time, a physics teacher, regardless of 

whether he realizes that in fact, he is also using his own 

personality in the process of teaching "And literacy affect and 

cultivate students. Physics is the core of natural science and the 

source of new technology.". The three industrial revolutions in 

human history were the result of significant inventions made at 

a certain stage in the development of physics, which is both a 

basic discipline and a leading discipline. 

College physics knowledge is not only necessary for science 

and engineering students to learn subsequent professional 

courses, but also plays an irreplaceable role in cultivating 

students' scientific quality. In many developed countries such 

as Europe and the United States, college physics, as a public 

basic course for non-physics majors, is offered to freshmen and 

sophomores in universities to cultivate their scientific qualities, 

it is one of the comprehensive basic liberal arts and science 

education courses. The purpose of physics education is not to 

make it impossible for every student to become a physicist in 

the future, but to cultivate the scientific quality of all students 

just like other disciplines. The construction of modernization 

and the development of science and technology in China 

require top level physicists who are at the forefront of the 

world, which is a rare group that also requires a group of 

famous physicists who have made outstanding contributions in 

various fields of physics The research achievements represent 

the international and domestic advanced level of China's 

physics development, which is a minority and requires tens of 

millions of high-quality labor forces who can think and solve 

problems in a scientific attitude and manner.  

Situational teaching refers to creating situations that contain 

real events or real problems, and students independently 

understand knowledge and construct meaning in the process of 

exploring events or solving problems. Because this kind of 

teaching is based on real examples or problems, it is sometimes 

referred to as example-based teaching or problem-based 

teaching. Whether students have a solid and solid foundation in 

physics not only affects their understanding and mastery of 

subsequent professional courses, but also affects their future 

career development space. College physics plays an important 

role in cultivating students' modern scientific outlook on 

nature, exploring, and innovating spirit, cultivating students' 

scientific thinking ability, and mastering scientific methods. 

II. THE PROPOSED METHODOLOGY 

A. The Position and Role of College Physics in Cultivating 

Students' Scientific Quality 

Physics is not only a basic course for students to learn 

professional knowledge, but also an important basic course to 

cultivate their scientific quality. It is well known that in any 

work, it is necessary to stress methods. Having the right 

methods as guidance can increase consciousness, overcome 

blindness, and promote early achievement. Scientific historian 

Zuckerman once visited 41 Nobel Prize winners and found that 

their scientific appreciation and superb abilities are mainly due 

to learning from famous teachers a way of thinking and 

working to discover scientific truth, rather than practical 

knowledge obtained from mentors. 

The theory of meaningful learning was proposed by Ousel, a 

famous contemporary American educational psychologist. 

Based on absorbing traditional Western learning theories, he 

explicitly proposed that human learning, especially classroom 

learning, should highlight three major characteristics: first, 
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human learning is a process of mastering social and historical 

experience in the form of experience, and the most important 

factor affecting learners is their original knowledge status. The 

second is the mediating role of language, which emphasizes 

that students' learning mainly involves receiving systematic 

scientific and cultural knowledge accumulated by humans, 

which is mainly expressed in terms of words and symbols, and 

its content is not scattered and isolated, but rather systematic 

knowledge that is processed and organized. The third is the 

subjective initiative of learners, which requires teachers to 

attach importance to students' learning motivation and reflect 

their initiative and enthusiasm. 

It is necessary to clarify the status of basic courses in college 

physics, as well as the status and role of college physics in 

cultivating students' scientific quality and innovative ability. 

Change the teaching method in which teachers only focus on 

the instillation of knowledge, overemphasizing the 

systematization and integrity of physical knowledge, lacking 

interaction in teaching, and insufficient student participation; 

Emphasis should be placed on inspiring and guiding students 

to incorporate basic research methods of physics such as 

observation, experiment, hypothesis, and verification into the 

teaching process. 

Apply the commonly used thinking methods in physics 

disciplines such as analysis, synthesis, abstraction, 

generalization, induction, deduction, and analogy to teaching 

practice flexibly, and cultivate and improve students' self-

learning ability and knowledge application ability. Appropriate 

links have been created for relevant knowledge, and when 

needed, previous knowledge can be represented to students 

through links, allowing them to review and then explain new 

knowledge. This not only deepens students' acceptance and 

understanding of the new knowledge they have learned, but 

also helps students understand the connections between the 

knowledge they have learned. This approach also reflects 

constructivist theory. At the end of each lesson, the teacher will 

make a concise summary of the main content of this lesson, 

enabling students to have a deep understanding of the 

knowledge they have learned, grasp the main line of 

knowledge, and further clarify the key and difficult points. 

B. Reforming College Physics Education Centering on 

Cultivating Students' Scientific Quality 

Any knowledge of physics, whether it's phenomenal facts, 

concepts, laws of physical quantities, theories, etc., must 

involve experimental fundamentals, logical systems, 

mathematical expressions, methods of thinking, application 

values, five basic factors. Even describing a simple physical 

fact involves experimental testing methods, physical 

viewpoints, methods, data curves, and practical applications. 

Here, experimental facts are the backbone of basic physics, and 

conceptual laws are the backbone, while mathematics plays a 

role as a form of expression and reasoning tool . "If teachers 

can introduce the process of knowledge generation into 

teaching and integrate it with knowledge, they can enable 

students to understand the context of physical knowledge they 

have learned, deepen their understanding and mastery of 

knowledge, and also enable students to experience the 

difficulties and twists of scientific development in this process, 

as well as learn the thinking methods of physicists in 

discovering, analyzing, and solving problems in the complex 

scientific practice. This method can be used "to learn and 

research physical knowledge is conducive to developing 

students' creative thinking." 

From the above data, students generally believe that the role of 

the integration of modern educational technology and college 

physics in achieving innovative educational goals lies in 

expanding and enriching the teaching content of college 

physics, cultivating strong interest in learning, and enhancing 

learning motivation. Of course, many students believe that the 

integration of modern educational technology and college 

physics plays a role in achieving the goals of innovative 

education by achieving individualized teaching, teaching 

students in accordance with their aptitude, and providing rich 

extracurricular reading materials. In general, the integration of 

modern educational technology and college physics has a great 

promoting effect on the realization of innovative education 

goals, which is conducive to cultivating students' innovative 

spirit and ability. 

Some physical concepts are closely related to physical methods, 

even physical methods themselves. It is necessary to grasp 

these concepts and conduct methodological education. For 

example, the establishment of concepts such as the Rutherford 

atomic model of the ideal gas adiabatic process of a particle 

rigid body, the Bohr hydrogen atomic model, and so on, all use 

modeling methods. Through the teaching of these knowledge, 

students should understand the concept of a model, know why 

to establish a model, and how to establish a model. Combine 

the concept of a particle rigid body in mechanics "The teaching 

of physics introduces the conditionality of physical models. 

Due to the abstract expression of physical concepts and 

principles, many students find physics difficult to learn.". 

In college physics teaching, the integration of modern 

educational technology and college physics has made many 

students feel that the learning of physical knowledge becomes 

more vivid and vivid. When understanding some abstract 

physical principles, modern educational technology shows 

great advantages and is welcomed by teachers and students. 

Many teachers use modern educational technology in their 

teaching. From the statistical data, most students are in favor of 

using modern educational technology in the teaching of college 

physics, while only a few students say it doesn't matter. It can 

also eliminate students' fear that college physics courses are 

obscure and difficult to learn, enhance their interest in learning 

college physics, and bring into play the unique role of college 

physics in cultivating students' scientific quality.  

CONCLUSION 

In today's information society, new knowledge and technology 

are emerging endlessly and changing rapidly. Anyone who 

wants to seek development and remain invincible in the future 

workplace must establish the idea of lifelong learning and can 

self-learning and improve. Any idea of enjoying a lifetime of 

professional knowledge acquired through several years of 

college is extremely naive and will inevitably be eliminated by 

society. Therefore, when setting student training goals, 

universities should place the cultivation of scientific quality at 

the center, rather than overemphasizing students' mastery of 

professional skills and knowledge. Continuously improve the 

implementation plan for the cultivation of college students' 

scientific quality. Timely supplement and modify the content 

of scientific quality education to adapt the scientific quality 

training objectives of college students to the needs of social 

development. Efforts should be made to provide the necessary 
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conditions for the scientific quality education of college 

students, so that the scientific quality education activities of 

college students can form a good scientific operating 

mechanism in terms of student teachers, school education 

authorities, and society. 
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