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Abstract— Physics education needs physics teachers have
highly qualified professional literacy. Pre-service physics
teachers should develop professional quality and then
grow with new curriculum reform. Effective strategies can
be adopted to improve professional quality of pre-service
physics teachers and then become expert teachers via
professional development during physics curriculum
development.
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l. INTRODUCTION

In the day that the basic education course reform is deep
increasingly in China, physics teachers’ education is becoming
the focus noticed by people [1-3]. With the concomitant need
for more highly qualified physics teachers, there has been an
increase in demand for quality science teacher professional
development [4]. Teacher education plays an important role in
the development of pre-service teachers’ beliefs regarding
teaching and learning [5]. Therefore, effective strategies shall
be adopted to improve professional quality of pre-service
physics teachers and then become expert teachers via
professional  development during physics curriculum
development, which has become an important topic for
physics education teaching reform.

II.  PROFESSIONAL LITERACY STRUCTURE OF PRE-
SERVICE PHYSICS TEACHERS

A. Correct advanced educational idea

Educational idea reflects teachers’ basic views and
understanding on objective, value and method of educational
activities during education and teaching, which will directly or
indirectly determine, guide or adjust the corresponding
teaching activities. Thus, pre-service physics teachers must
have consistent and advanced educational ideas with new
curriculum, specify how to cultivate talents and then improve
their own educational ideas. Pre-service physics teachers shall
be equipped with the following educational ideas under new
curriculum reform.

Advanced educational idea based on student development;
new curriculum must be based on student development [6, 7].
Pre-service physics teachers should become progressively

more prepared to develop, implement, and share practices,
knowledge, and values that answer to the needs of all their
students [8].Teachers shall respect students and provide them
teaching methods for further active exploration and learning.
Students are the subject of learning. Teachers shall guide hem
to learn new knowledge and theory via self-exploration and
coordination. Meanwhile, students can cultivate their abilities
and form good morality intangibly.

Conduct physics teaching based on practical life experience
and concern on social & technological dynamics; first of all,
teachers shall find physical problems in daily life and then
stimulate students’ learning motivation and form learning
interests. Then, teachers shall reflect the principle that physics
is closely related to life in the teaching process. In this way,
students can experience physics in life at any time. Further,
teaching process shall be closely related to information
technology.

Physics teaching idea based on concern on scientific inquiry;
pre-service physics teachers must highlight inquiry teaching
under new trends. For one thing, teachers shall offer students
learning method and thought; for another, teachers shall guide
students to find problems during learning and then conduct
effective scientific inquiry, during which students can truly
experience physics knowledge forming process and master the
corresponding scientific methods. Meanwhile, they can obtain
sentiment edification so as to establish correct values.

Teaching idea based on equality and dialogue; students shall
enjoy the same equality of status as teachers. Teachers are not
dominant leaders in teaching processes any more but
promoters and guiders of students’ learning. Teachers shall
eliminate their authority in the eyes of students. That is,
teacher-student relationship shall be equal and harmonious. To
some sense, teachers shall be friends of students. They shall
promote students’ leaning via dialogue. Meanwhile, students
can achieve certain development physically and mentally,
which would be beneficial to their health growth.

Teaching evaluation idea based on concern on development;
new education evaluation system shall promote students’ all-
around development, teachers’ gradual improvement and
curriculum’s perfection so as to deepen teaching reform.
Therefore, the corresponding teaching evaluation system must
be established to change the current bad condition and then
coordinate with new curriculum reform development.
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Teachers related to new curriculum must change their
traditional teaching evaluation ideas.

B. Perfect and rational knowledge structure

Knowledge is accumulated continuously in human
development process, while students mainly learn scientific
and cultural knowledge. As guiders and helpers of students’
learning, teachers shall have certain knowledge reverse.
Meanwhile, researches indicated that teachers’ knowledge
level is not closely related to teaching quality [9]. Hence, it
shall be knowledge structure instead of teachers’ knowledge
that affects teaching effects. In this sense, pre-service physics
teachers must have perfect knowledge structure as follows.

Scientific and cultural knowledge; pre-service physics
teachers shall have knowledge on Marxist philosophy, modern
science and technology development frontier as well as
theories and views of social sciences etc. The learning of
knowledge shall not be confined to pre-employment training.
Instead, it shall be improved and developed in the teaching
process. More importantly, teaching activities shall be carried
out under guidance of new curriculum.

Rich professional physical knowledge; professional physical
knowledge is the foundation for further teaching. Pre-service
physics teachers shall have comprehensive and deep
understanding on teaching materials with certain familiarity on
contents and correlations among various aspects. This is not
only the basis of physics teaching, but prerequisite of teaching
activities.

Knowledge of education view and new knowledge acquiring;
pre-service physics teachers shall be familiar with education
views of new curriculum so as to adapt to the corresponding
teaching requirements. Teachers in the 21st century shall have
lifelong learning awareness. Knowledge is endless. Teachers
are required to be equipped with all necessary knowledge for
further works. More importantly, pre-service physics teachers
shall improve themselves to pursue constant development.
Therefore, pre-service physics teachers must have the
corresponding education views as well as abilities to acquire
new knowledge.

C. Diversified and skilled teaching skills

Teaching skills refers to aggregation of behaviors in classroom
teaching including promoting teachers to complete their
teaching tasks, achieving specified teaching objectives and
helping students to conduct efficient learning [10,11].
Teaching skills can better reflect teachers’ ability, which is
accumulated in the teaching process [12]. It is more like a
teaching art that can bring out vivid and interesting teaching
so as to improve students’ enthusiasm and then promote
teaching quality. Pre-service physics teachers shall have the
following teaching skills.

Teaching design skills; simply, teaching design means to
design teaching processes. It refers to various processes of
teaching design according to teaching objectives and students’
practical situations. The new curriculum puts forward new
requirements on teaching design. Teachers shall not only
impart knowledge to students, but cultivate students’ emotion,
attitude and values. In this way, teachers shall improve and
develop themselves during inquiry learning so as to conduct
effective teaching based on practical situation.

Teacher-student communication skills; good teacher-student
communication skills can allow students to have better
learning, which is also the basis to conduct effective teaching.
The new curriculum highlights equality between teachers and
students. Teachers shall respect students and change their
authority image. Besides, it is necessary to conduct good
communication with students’ patents, which can understand
students deeply, conduct teaching in accordance of their
aptitudes and improve knowledge level and learning ability.
Good communication skills of pre-service physics teachers are
the guarantee to conduct effective teaching.

Scientific inquiry teaching skills; classroom is dominated by
teachers in the traditional physics teaching process. Teachers
only impart knowledge to students without considering their
practical situations, while students are forced to accept and
adapt to teachers’ teaching contents and methods. Such
scientific teaching process is not scientific. Under influence of
new curriculum, inquiry learning is an effective approach to
improve students’ abilities. In this way, students’ ability can
be developed with improved teaching quality. The inquiry
learning of students is closely related to that of teachers.
Therefore, pre-service physics teachers shall have skills for
inquiry teaching.

Rigorous experimental teaching skills; physics is a subject
based on experiment. Experimental teaching has great
significance in helping students form correct physics concept,
master physical laws, cultivate observation and manipulative
ability and improve scientific literacy. Therefore, teachers
shall strengthen experimental operation skills in the new
curriculum teaching. Pre-service physics teachers shall
highlight the following aspects in experiment teaching: one, to
strengthen experiment awareness; two, teachers shall have
innovation consciousness; three, abstract physical objects shall
be mostly observed via experiments.

D. Perfect ability structure

Teachers’ ability refers to teachers’ necessary personal
characteristics, which is developed continuously through
conversion between theory and practice. The new curriculum
poses many new and various requirements for pre-service
physics teachers.

Diversified educational ability; educational ability includes
various aspects. Generally speaking, it refers to abilities to
education the next generation including understanding
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students fully, conducting reasonable evaluation on students,
training students’ scientific attitude and guiding students
exchange etc. Pre-service physics teachers must have certain
educational ability to teach students in accordance with their
aptitudes and then conduct targeted teaching according to
principle of “no child left behind”.

Rather strong teaching monitoring ability; teaching monitoring
ability means to conduct adjustment, supervision, evaluation,
feedback and self-control and continuous improvement in
teaching processes. The new curriculum advocates students’
active participation and independent inquiry aiming to form
democratic and open teaching, which requires pre-service
physics teachers to organize teaching cautiously and supervise
activities rationally according to practical situations. In this
way, teachers can complete their teaching tasks excellently so
as to allow students to obtain sufficient and ordered
development.

Outstanding interpersonal skills; teachers are helpers for
students’ learning in the teaching process; meanwhile,
teachers must contact with parents and conduct social practice
activities etc. Those require teachers to communicate with
different people and form various interpersonal relationships.
The harmonious interpersonal relationship can improve
teaching quality and cultivate talented students. Therefore,
interpersonal skill is a necessary ability for teachers, especially
pre-service physics teachers.

Adept ruling ability of modern education technology; it is
necessary for pre-service physics teachers to master modern
education technology in the 21st century. The modern
education technology is used to conduct teaching activities
and optimize learning process so as to bring out more efficient
learning. In this way, teachers can guide students’ healthy and
rapid development and organize classroom teaching activities
efficiently so as to promote mutual progress.

E. Healthy physical and psychological quality

Healthy physical and psychological quality means physical
and psychological healthy are in perfect conditions. From the
perspective of physiology, physical health without any
diseases is the basis of mental healthy. From the perspective of
psychology, normal and harmonious recognition, emotion and
behaviors as well as mental health will react upon physical
health. Teachers with healthy and stable physical and
psychological quality can play the maximum potential in the
education and teaching. Psychological quality is an extremely
important aspect among teacher qualities, which is the
necessary condition for good education works. Hence, pre-
service physics teachers shall be equipped with the following
aspects.

Thick educational emotion; teachers must have enthusiasm for
education works. The thick emotional emotion is reflected on
selfless love for educational business as well as students and
Education Administration Office. It can allow students to have

the corresponding emotional experience so as to feel physical
worlds profoundly.

Good personality; good personality is of great significance to
teaching. Many researches indicated that good personality of
teachers can help to create and maintain good teacher-student
interactive activities with indelible influence on improving
teaching quality.

Strong will; strong will of teachers is the guarantee for normal
and ordered teaching, which is also a role model of students.
Good examples set by teachers will have a subtle influence on
students’ behaviors or even their lifelong character shaping.

I1l.  CONCLUSION

Pre-service physics teachers’ quality is changing with
continuously promoted new curriculum reform, which requires
pre-service physics teachers to conduct professional
development planning, learn to use their own wisdom to solve
problems so as to become qualified, competent and
responsible teachers.

IV. REFERENCE

[1] Sun H. and Liu T.,"The Survey and Analysis of Excellent
Senior High School Physics Teachers’ Professional
Growth Actuality", International Education Studies, Vol.
3, No. 3, pp.201-204, 2010.

[2] Xu S. and Connelly F.M.,"Narrative inquiry for teacher
education and development: Focus on English as a foreign
language in China", Teaching and Teacher Education,
Vol. 25, No. 2, pp.219-227, 2009.

[3] Peng W.J., McNess E., Thomas S., Wu X.R., Zhang C., Li
J.Z., and Tian H.S.,"Emerging perceptions of teacher
quality and teacher development in China", International
Journal of Educational Development, Vol. 34, pp.77-89,
2014.

[4] Park Rogers M.A., Abell S.K., Marra R.M., Arbaugh F.,
Hutchins K.L., and Cole J.S.,"Orientations to Science
Teacher Professional Development: An Exploratory
Study", Journal of Science Teacher Education, Vol. 21,
No. 3, pp.309-328, 2009.

[5] Ucar S.,"How Do Pre-Service Science Teachers’ Views on
Science, Scientists, and Science Teaching Change Over
Time in a Science Teacher Training Program?", Journal
of Science Education and Technology, Vol. 21, No. 2,
pp.255-266, 2011.

[6] Zhao Z. and Thomas G.P.,"Mainland Chinese students’
conceptions of learning science: A phenomenographic
study in Hebei and Shandong Provinces", International
Journal of Educational Research, Vol. 75, pp.76-87, 2016.

[7] Kiemer K., Groschner A., Pehmer A.-K., and Seidel
T.,"Effects of a classroom discourse intervention on
teachers' practice and students' motivation to learn



International Journal of Engineering Applied Sciences and Technology, 2016
Vol. 1, Issue 10, ISSN No. 2455-2143, Pages 1-4
Published Online August - September 2016 in IJEAST (http://www.ijeast.com)

mathematics and science", Learning and Instruction, Vol.
35, pp.94-103, 2015.

[8] El-Hani C.N. and Greca |.M.,"ComPratica: A Virtual
Community of Practice for Promoting Biology Teachers’
Professional Development in Brazil", Research in Science
Education, Vol. 43, No. 4, pp.1327-1359, 2012.

[9] Sun H.-b. and Liu T.,"Development strategies of physics
teachers” pedagogical content knowledge", Elixir
Psychology, Vol. 73, pp.26386-26389, 2014.

[10] Jurik V., Gréschner A., and Seidel T.,"Predicting
students' cognitive learning activity and intrinsic learning
motivation: How powerful are teacher statements, student
profiles, and gender?”, Learning and Individual
Differences, Vol. 32, pp.132-139, 2014.

[11] Biermann A., Karbach J., Spinath F.M., and Briinken
R.,"Investigating effects of the quality of field
experiences and personality on perceived teaching skills
in German pre-service teachers for secondary schools",
Teaching and Teacher Education, Vol. 51, pp.77-87,
2015.

[12] Seraphin K.D., Philippoff J., Parisky A., Degnan K., and
Warren D.P.,"Teaching Energy Science as Inquiry:
Reflections on Professional Development as a Tool to
Build Inquiry Teaching Skills for Middle and High
School Teachers”, Journal of Science Education and
Technology, Vol. 22, No. 3, pp.235-251, 2013.



|JEAST

INTERNATIONAL JOURNAL
OF ENGINEERING APPLIED SCIENCE
AND TECHNOLOGY

ABOUT LJEAST

International Journal of Engineering Applied Science

PEER REVIEWED

All submissions are rigorously peer

and Technology (IJEAST) is a peer-reviewed, open
access journal that publishes high-quality research
papers in the field of Engineering, Applied Science
and Technology.

reviewed to ensure quality.

OPEN ACCESS

IJEAST aims to provide a platform for researchers, Free and unrestricted access to
e B : research for all.
academicians, and professionals to share their
innovative ideas, research findings, and practical
GLOBAL REACH

Connecting researchers and

experiences with the global scientific community.

professionals worldwide.

FOCUS AREAS
® Engineering
TIMELY PUBLICATION

@ Applied Science
We ensure a swift and efficient

® @ ® @

® Technology publication process.
@ [nnovation & Development

@ Interdisciplinary Studies

@ For more information, visit our website

www.ijeast.com
INTERNATIONAL JOURNAL B4 editor@ijeast.com
OF ENGINEERING APPLIED SCIENCE ® "
AND TECHNOLOGY www.ljeast.com

Q India

2455-2143




