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Abstract . . - .
stac in an improved way, that is, if one teacher and one student teach together in

This article, in terms of the characteristics of higher education popularized at presgpitc|a5s university physics will be taught and studied more efficiently and
in (;hina, puts forward a new team teaching mode in university physics teachingydia education of university physics will certainly play a greater role in
which two ‘teachers’one of whom is a well prepared student teach together. Now sQijfyating the students’ scientific research ability and their creative ability

experimental results during the first stage in adopting the teaching mode in universéwd hence provide a greater motive force for the rapid development of the
physics teaching indicate that innovations in teaching mode are important in curr%’[ional economy

university physics teaching reforms.
Key wordsteaching mode; university physics; innovations; higher education. =~ A NEW TEAM TEACHING MODE AND ITS SUPPORTING
THEORIES

In the last few years, the Department of University Physics of Nantong
University has, according to the basic pedagogy theories and popular
Este articulo, hace referencia a las caracteristicas de la educacion superior dedharacteristics of higher education, reformed the traditional one-teacher
actualidad en China y muestra un nuevo modo de instruccién de la fisica universita@aching mode and has first tried applying a new team teaching mode. The
en equipo con dos profesores de los cuales, uno es un estudiante bien preparadqhg@ry supporting team teaching mode with two ‘teachers’ relates to ‘Dis-
resultados experimentales durante la primera fase de estos cambios en el rr@g#@ery Learning’. Generally speaking, ‘Discovery Learning’ requires that
aplicado de instruccion indican que innovaciones presentadas son importantes pg{a teaching process should be divided into 4 steps ZB01): (1) design

Resumen

promover las reformas actuales en la ensefianza de la fisica universitaria. a proper situation according to the content of the course and then explain
Palabras clavefisica universitaria, innovaciones, educacion superior, ensefianzat&e problem to be solved in the situation; (2) the students provide possible
equipo. solutions or hypotheses through various activities (3) the possible solu-
tions are tested through theories and practice (4) discover new theories (or
INTRODUCTION new knowledge). The main advantage of the ‘Discovery Learning’ is the

As it was pointed out at the 23th Representative Assembly of the Assmnsfer of emotional factors well enough to uncover the students’ intelli-
ciation of the International Pure Physics and Applied Physics, “Physiggnce potential and develop their independent study ability. Its main disad-
which studies substances, energy and their interactions, is an internatiorzaitage is that it costs so much time that teaching doesn’t seem to be so
business and is crucial to the human progress in future. It is important afficient. How to overcome its disadvantage? The reason for consuming
necessary for all the nations in the world to support the study of physiosich more time in this teaching mode is the obvious difference in knowl-
education”. Among all the courses of science and engineering, universétyge and experimental ability that exists between the teacher and students
physics, which is a basic course, can enrich the students’ scientific known-this teaching mode. The teacher has to spend much more time designing
edgeand cultivate their scientific thinking, hence provides a foundation far situation of a problem before class and also extra time establishing such
their future studies in their specialties. In the history of science, numeraasituation in class. Therefore, we have been trying adopting a two-teacher
notable physicists have greatly contributed to human civilization. Theteaching mode, in which a teacher and a well-prepared student teach to-
spirit of striving for science perseveringly and their ingenious ideas gether in class. Acting just as two TV hosts do in a TV talk-show program,
designing experiments are the precious wealth of human beings to they try to create a proper situation where the student-teacher or teacher
future scientists and a great help to produce creative talents. But in the paststant, asks the teacher questions. This encourages other students to ask
few decades we have always been adopting the traditional teaching mapeestions one after another. In this way, the guestions, which have been
one-teacher teaching mode in our teaching4lci and RcHTer, 1970; put forward, are exposed and answered with the over all knowledge of
Saccoman, 1996), and have got accustomed to arranging the book knowliversity physics. What's more, an inventive atmosphere is created and
edge in good order, with the teacher dominating the whole class, explatme students’ thinking range is broadened. The teacher, the students-teacher,
ing the contents of the course in great detail and the students sitting thettelents or students’ groups discuss the answers to the problems together
listening attentively and taking notes all the time. The teachers tell thean active and creative atmosphere. In the process of trying to work out
students in advance the difficulties in the textbook, which would cause atie problems together, different opinions between the teacher and the stu-
misunderstandings among the students. They often avoid mentioning tleats will inevitably appear and even conflict with one another, which will
new things in modern physics, which they are afraid they cannot explamprove the students’ thinking qualitgspecially their innovative thinking
clearly and the students cannot understand well. Even when a discussgjoality. In the new team teaching mode, since the two ‘teachers’ are com-
was occasionally carried out in class, only the teacher puts forward quparatively close on the level of knowledge and ability, it will be easier to
tions while the students just answer them passively. It is very difficult thevelop a situation for the problem and the teaching efficiency may be
produce a creative atmosphere in the one-teacher teaching mode, for initluseased. Here, the student-teacher also serves as a bridge between the
teaching mode the students just develop a habit of reading their textbotéa@cher and the other students. The teacher, the student-teacher and all the
without much independent and creative thinking. Physics has becomstadents are equal in class. A student or a student group can go to the front
course that drowns students in large amounts of formula. As a result, @fethe classroom at any time to give his or their opinions and all the
have educated more students with relatively a lot of systemic textbostkidents are actively taking part in the heated discussion. As a result, the
knowledge but without enough all-round quality, especially the scientifistmosphere in class is more light-hearted and the students are thinking
quality (Wu, 2001). In research and exploitation, they are usually comrore actively. In addition, the teacher and the student-teacher may design
tented with copy or imitation only. Lacking in creative consciousness, thélye teaching process beforehand and explore the problem. For this reason,
can hardly make any original and creative inventions. In the 1990's, Andée discussion is more fluent, and it will be easier to achieve the teaching
son (AvpbersoN 1989) emphasized the importance of team teaching modam. Moreover, because there are two ‘teachers’ in class, they can control
again but at the same time he pointed out that the problem was thatttrepace of the discussion and analyze the process more easily so that they
authorities worried about cost while adopting this teaching modexi(Br,  attain liveliness rather than disorder. Because the problems put forward by
1999). This article, in terms of the characteristics of the popular highitie students are sometimes unexpected, it is a more demanding task for a
education at present in China, analyzes the characteristics of the universiicher. Therefore teachers should keep on learning all the time to enrich
physics education and points out that if the team teaching mode is applieeir knowledge and adapt themselves to the new situations. A teacher is
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still required to have enough courage to face the students who may ask sxay and sophomore can also do some scientific research. In the last few
questions that the teacher himself can’t answer. The key to innovatipears, we cultivated students’ interests in science consciously with the
education is to train teachers’ innovation spirit. We can cultivate a lot aftual teaching condition of the university physics by using the two-per-
young teachers with innovation spirit in the new team teaching mo@en teaching mode. We tended to guide the students to do scientific re-
quickly. In 2001, one of the young teachers who participated in this teaggarch and have obtained satisfactory results. By adopting such teaching
ing reform won the second place prize in the second teaching contestfle, our students have been able to do research on the problems appear-
university physics of Jiangsu Province of China. In order to provide tHeg in the reference boolghenomenon in daily lifewrite the research
teaching opportunity to more students and not to make it a burden to ¢ers and have applied for some patents, especially in ‘Creative Contest
student we arrange for a few students to be the student-teacher one by ¥ndiangsu Province on University Physics in 2001, all our the students
By preparing the lessons together with the teacher, the students gepqglmpatlng in this teaching reform got the prize, one of whom got the first
know how much work a teacher has to do before class and how mR¥H®:

knowledge a teacher should have in order to perform a good class. T
they will work much harder to study physics well. The students ha LEFORM THE MEASURE METHOD OF THE STUDYING

increased their interest in studying physics by participating in teachingCE':EigrR/éNé)Dﬁ%ﬁ?TOLO THE REQUEST OF THE

THE APPLICATION OF THE NEW TEAM TEACHING While applying the new team teaching mode, it is particularly important
MODE for the teachers to establish a proper system to evaluate the students’
Adopt the encouraging mechanism in the teaching mode studies, which is helpful to encourage students’ innovation. The traditional

In order to develop students’ innovative personality and their creatif§SESSMent system which was static and the answer was unique for many

thinking, we needed to apply an encouraging mechanism in addition td gf'S:can't meet the c(ijemar’lq of quality (ke)gf_ucatlon folr it has RO cor:jcrete’
light-hearted and democratic atmosphere in class. In the new team teaclft§. [0 €ncourage students’ innovative ability. In evaluating the students
mode, we once tried to establish the prizes for amending mistakes, as el?syu\r,\zleergs&/ﬁ g\?gﬁa?%w?srgm\%rm'?r%lﬁgﬁﬁtzvgfﬁgu@.%iggg"
questions, competing and cooperating with others in order to arouse hp uati h - buti d ability i
students’ creative desire. The prize for amending mistakes was to pr the process evaluation. Here the creative contributions and ability in
those students who pointed out the errors made by the teacher, in il (WO-Person teaching is an important part of a students total score of
reference books or in the text books so as to thastudents’ courage to UNIVersity physics; Secondly, the “spur’ of the final examination is fully
challenge authority. The prize for asking questions was to praise thddized- In order to enhance the test of the students’ creative ability in final
who ask more in class or ask better questiespecially to encourage the ©<am. We set out 20% additional subject, which had open answer, encour-
students to diverge their thought, to make the class teaching full of {A@ind and acknowledging those excellent students in creative ability and
color of scientific research. The prize for competition and cooperation is" og’?ﬂvﬁéagig,%” d?\;ggsttﬁljér\?{g Qﬂ?%i% c"’r‘ln ;iggvfgsxlmbogkcgﬁov‘”'
praise those who positively participate in the competition and the coope? gble the studen,tsgto obtain the knowled %{) themselves eﬁ’s the savin
tion with a group or a small class (30 students). Our practice in teachipl ge by ' ying

indicates that the two-person teaching mode is more suitable to arouse¥ ES To teach now aims at not teaching in the futre”.

students’ competitive and cooperative desire in a large-sized class (aroynd "0Udh the practice of the reformation on university physics teaching

120 students) and to promote the exchange of different ideas among' ztr;ﬁ‘)’/v gﬁ?;?cswti 25#:%"9}9 ég?]tt:nitsaensje;;ir%lcﬁJﬁ;o?;]neotgg;ﬁiggdmgggl
students and activate the students’ courage to challenge the authorltyvﬁg teacher’s mission should not primarily be to help the students recite the

teacher is the authority in class). Now our students have got rewarded wi e quantity of formula anexioms, but rather to help them discover

good scores. We think it may be better to set up a scholarship for e%ﬂblems and encourage them to look for the answers to the problems
course in college. Under the great pressure of the exam oriented educa mg their own initiative. Only in this way, will they have courage to break

many teachers think that students are discouraged to speak out their diﬁ’g . g A ;
ent opinions from their teachers’ in class, therefore they dare not pract Fough the decided frame and to perform creatively in their future work!
any reform in teaching. Our experimental teaching proves that by introdyc-

ing the two-teacher teaching mode and the encouraging mechanisr’?&l@NCLUSlONS _ o
teaching, the teacher can arouse the students’ creative enthusiasm whidhone teacher and one student teach together in a class, university phys-
has almost vanished and can convert the disadvantages of the large-sizégh will be taught and studied more efficiently and not increase any cost.

class teaching into the advantages for cooperation and competition whichs the new “team teaching” mode is adopted, large class teaching (120

ar? the matin dsotjrcfe of ?ifl'feregt ide_?s. I?. ai);r)]Iyin dg éhits teaghing molde, \\’/Vvestudents) will be better for cultivating the creativity of students in com-
got a greal deal of uselul and exciting lirst-hand data and examples. Waetition and cooperation, the intercourse of kinds of ideas, and increas-
were deeply touched by the students’ great enthusiasm and strong curio ig their courage in challenging authority.

ity. Our experiment showed, by adopting this teaching mode, not only can ) ]

we improve the teaching efficiency and strengthen the students’ self-e@uBy preparing the lessons together with the teacher, the student-teacher

cating migration ability. Also the students read more extensively and dis-get to know how much work a teacher has to do before class and how

cover the problems from similar phenomenon. much knowledge a teacher should have in order to perform a good class.
Thus they can comprehend better teachers’ hardship and work much

Establish various research groups among students outside class harder to study physics well.
to make their studies in and outside class facilitate mutually
Mr.Y ane ZHENLIN, @ Nobel prize winner, emphasized, when talking tdIBLIOGRAPHY
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