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摘 要
托馬斯・弗裡德曼提出「世界是平的」的說法深深的影響了當代的師資培育。特別是台灣和中國大陸關係的改變，為彼此相互學習開啟了一條新的途徑。本研究旨在描述4位大學教授指導16位台灣職前教師（10位主修數學教育，6位主修科學教育，其中4位為男性，12位為女性）至上海進行參觀訪視，從中探究兩岸的科學教學準備計畫有無共同性或差異性。此次教育交流包含三個部分：（1）教學觀摩：所有師資生觀摩上海高級教師教「電流」的單元；（2）微型教學分享：台灣及上海各一位師資生，分別教「聲音」及「味覺」的科學活動；（3）教學檢討會：由雙方教授和師資生共同進行。資料蒐集的方法包含觀察記錄、錄音和三節課的攝影，並訪談兩位台北女性師資生以瞭解兩岸科學師資培育文化的差異。並以教師知識為理論作為解釋資料的依據。研究發現：(1)上海高級教師及師資生人性化的班級管理引發台北師資生進一步省思；(2) 上海高級教師及師資生在科學教學上很少使用到科技設備；(3) 上海高級教師能提出聚斂性的問題，引導學生進行深入思考。在全球化的思維下，我們相信未來和中國大陸在師資培育的工作上會有更多合作的機會。
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Abstract
Thomas Friedman’s proverb of “the world is flat” deeply influenced the contemporary teacher education . Particularly, the change of relationship between Mainland China and Taiwan opens the new paths for learning from each other. The purpose of this study was to describe the journey of Taiwan pre-service teachers visiting Shanghai and to investigate the commonality and the differences on science teacher preparation program between two straits. Four University professors supervised 16 (10 majored in math education, 6 majored in science education; male=4, female=12). The teaching  practicum visiting-program consisted of three parts: (1) teaching observation: all student teachers observed one Shanghai expert science teacher and his “electric current” class; (2) microteaching sharing: one Taiwan student teachers  and one Shanghai student teacher taught science activity(sound and taste) for one period respectively ; (3) small “ reflection and discussion” conference held by professors and student teachers together. Data were collected by activity worksheets, videotaping, picture-taking and recordings of 3 classes. ( 1expert teacher, 1 Shanghai student teacher, 1 Taipei student teacher). Moreover, two Taipei female student teachers are interviewed for more understanding of the learning from Taiwan student teachers toward the culture of two straits’ science teacher preparation education. Interpretative method dealed with these data based on the theories of teacher’s knowledge. Findings showed that (1) no matter Shanghai expert teacher or student teacher, the impression for Taiwan student teachers was both them running the human-based classroom management; (2) not common to infuse computer technique in science instruction; (3) good at raising convergent questions for pupils learning science knowledge. Finally, the implication was we believe, the future cooperation in teacher education among us , 5000 years culture, in this global situation, definitely elevated the world of Chinese teacher education. 
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I. Foreword
1. Research Background
Ever since the government opened up the Chinese relative visiting program for all Taiwanese in 3, Nov., 1987 the communication and interchanges between people from both straights increased rapidly. Among them, the area in which the interchanges are most significant and the developments went fastest is the interchange of cultural and educational knowledge. Through the cultural and educational activities and communication between both straights, the understanding of each other was enhanced and the boundaries between the oceans were taken down and thus, a new page in history was written (Jie Fu Zhao, 1997).  Rong Zhen Wu(1997) indicated that the government loosen the restrictions on qualifications and activity scopes for educators from both straights for several times to encourage the academic circle to conduct more research on cross straight affairs. This policy helped the development of educational exchanges in both places, from indirect to direct, from friendly gatherings to official meetings, from the lower level to the higher and from inspections tours to collaboration projects. The cultural and educational exchanges developed from the one-way, individual, short-term visiting at the earlier stage to a bi-lateral, comprehensive and long-term collaboration relationship. Through educational exchanges, the understanding, knowledge, competition and reforms in both places were also enhanced (Zheng Jie Huang, 2004).
    In 1991, the amount of educational exchanges between both straights was increased. By mid-April, various scholars from Taiwan's teachers’ colleges organized a “Wu Nan education visiting mission” and marched to China. The delegation includes 57 scholars who visited Peking University, Beijing Normal University, Shanghai Dong Hua Normal University, Fudan University, South China Normal University, Jinan University and Shenzhen University, just to name a few (Sheng Ji Liu, 2007). This delegation was organized to strengthen the understanding between the teachers’ educational institutions and stimulate the competition and collaboration among educational institutions from both straights. In 1992, the government announced its “Guidelines for student exchange activities of Taiwanese and Chinese senior high school students and above.” In such document, the government clearly stated that senior-high and above students can apply for visits to China. This started an advanced level of educational exchange and collaboration between both straights. As a matter of fact, schools picking the most suitable schools to collaborate with according to their characteristics, reputation, status and requirements is the easiest way to realize exchange and collaboration among colleges in the China and Taiwan (Zheng Jie Huang, 2004).
    Educational exchanges also deepened the science education of both sides. In 1995, Ming Tung Wei, director of the National Taiwan Science Education Center, and Prof. Tai Shan Fang were commissioned by the Mainland Affairs Council to visit China and explore their science and technology education. This was the start of exchange visits between science educators in China and Taiwan. In 2003, a science educators delegation from Taiwan consisting 21 persons visited four universities and five key high schools and attended the “Conference on Taiwan and China’s college and high school’s science education and reform (mathematics and natural science)” hosted by Peking University. During this visit, both parties agreed on establishing a “Conference on Taiwan and China college and high school science education” aiming at enhancing the periodical exchange and conversation of science educational institutions in both places.

    Prof. Tan and Prof. Chao-Ti Hsiung of our school dedicated a long period of time in the cultivation of primary school math and science teachers. They are very concerned and attentive to the career development of math and science teachers and had done a great amount of research on how to elevate and improve teacher’s capability. This research aims at deepen the understanding and friendship among educators in China and Taiwan through learning and exchange programs of science education. It is hoped that the learning attitude and motivation of teachers-to-be can be enhanced and an long-term collaboration path between teachers in both sides can be established. 
2. Objectives
The objectives of this research is to investigate and explore the education methods adopted by Shanghai science teachers through the eyes of Taipei pre-service teachers and compare the education model with that of Taiwan’s. The items of research are as follow:

（1）Investigate on the teaching methods of Shanghai expert teachers, Shanghai pre-service teachers and Taipei pre-service teachers while teaching science.

（2）Comparison of the differences in science education of Shanghai teachers and Taiwanese teachers.

II. Literature Review
1.  Education Exchange between China and Taiwan
(1) The necessity of cross-strait education exchange  

A college’s level of globalization can be used to measure a nation, a region or a college’s level of education, its level of accessibility and how influential it is at a global scale. It can also be seen as an index on how well a college adopts to the trend of globalization and its efforts made in elevating its overall strength, academic positioning and its competitiveness within and outside the nation (Fang Gong, 1999). Today’s advanced education should speed up its pace of globalization following the trends of global development and participate in international exchange and collaboration programs. In certain academic areas, China has already reached a specific level and Taiwan should not close itself up and resist this trend. Tian Cai Guo(2005) The exchange activities between students in China and Taiwan will eventually foster more and more talents who are knowledgeable in cross-strait affairs. The marketization of education should not be limited by stands and mindsets. The trends of globalization are not restricted to business or technology anymore. Education is also a profession that needs to be brought to everywhere. To comply with this trend, the exchange between students in Taiwan and China should be more public and frequent. From the experiences gained through Taiwanese culture globalization and localization, we know that Taiwan is a modern society that is open, diverse, flexible which can self-adjust and tolerate all sorts of ideas. Therefore, we should have faith in our own culture’s nature. We should keep our minds open to the challenges that might appear with the region’s “Chinese transformation” in the globalization process (Jin Cai Liu, 2008). 

    After 1999, the advanced education in China was developing at a full swing. Currently, there are over 5 million college freshmen per year. The elevating of educational backgrounds is beneficial for the further development of the society and the economy. Besides this, due to the progresses in China’s economy, the number of people learning Mandarin all over the world has been increasing rapidly and China is responding to this phenomenon very positively. This is a great move to help China getting rid of its old image as a closed-up, undeveloped and dictatorial nation. When presenting China’s technological achievements in 2007, Xue Yong Li, vice minister of the Ministry of Science and Technology of PRC, stated that China's capability in fundamental researches and leading edge technology innovation has improved significantly. The total amount of international papers published reached fourth in the world and accounted for 7% of the papers among the three international paper databases (SCI, EI, ISTP). These numbers are close to the achievements of UK, Germany and Japan. The amount of papers on nano-technology is No.1 in the world with the amount of papers on science and engineering ranking No.2 in the world. The leading edge technology researches on Nonlinear Optical Crystals, Quantum Information Communication, hyperstrong/hypershort laser and High-temperature superconductivity are amongst world class. All these can show that the intellectual output from China has increased hugely in terms of both quality and quantity (Chun Liang Bao, 2008). From the above description, it is certain that we shall not ignore the advanced education development in China. In the era of college education globalization in the 21st century, China with its 5 thousand years of civilization, its outstanding culture and its never ending vitality and creativity is among the most important collaboration partners that Taiwan should have.

(2) Results and future prospects of education exchange programs

      The contents of education exchange is very diversified, including the following nine types: seminars, exchange visits of scholars, exchange visits and educational programs for students, donations for education, lectures of professors invited from collaborating institutions, cross-college collaboration, alma matter and alumni’s relationship maintaining, exchange of programs, materials and teaching methods and investing in the education service industry (Rong Zheng Wu, 1997). The effects brought includes regulations implementing to establish an order for cross-strait cultural and educational exchanges, enhancing of the development of cross-strait cultural and educational mutual benefiting and accelerating of the changes in Chinese people’s way of thinking. At the early stages of cross-strait exchange, the method of vertical exchange to gain a “mutual understanding” was adopted. In order to make good use of the cultural and educational resources in both sides and enhance the deepness and wideness of the exchanges, it is suggested that a vertical exchange method aiming at strengthening the “cultural and educational collaboration” is adopted to reach further cultural outcomes and enrich the cultural and educational essence of both sides (Jie Fu Zhao, 1997).
In the future, both sides of the strait should strengthen assistive measures to provide better service to the public instead of the old method of prohibiting or restricting peoples’ actions and lead the cross-strait exchange towards a normalized development. When conducting education exchanges, both sides should bring their influences on education, technology, culture and ideology to the fullest and shorten the cognitive differences, enhance the integration of races and the innovative development of education. Shen Keng Yang (1998) believes that China should give up on its ideology and conduct college education reform with a more open attitude and a more liberate mindset to straighten the future of advanced education.  Both sides of the strait should work together to solve the problems in education and enhance the healthy development of college education in order to assist colleges in both sides to reach world class positions under the spirit of equality and voluntary which is based on mutual benefits and co-growth.     
III.  Research Method

1. Participants

   The research team consists of four pre-service teachers’ educators who work in universities and substitute teachers who already attained primary school teacher’s certificates. 16 pre-service teachers (10 who major in math education and 6 who major in science education. 4 of them are male and 12 of them are female) were invited to the East China Normal University Affiliated Primary School and the ZhaBei Experimental Primary School in Shanghai to observe and exchange ideas on teaching practicum. Then, they continued to the Shanghai Taiwanese Children School to see the education conditions of Taiwanese pupils.

2. Research Process

    In mid-June, 2008, pre-service teachers from the two departments went to the East China Normal University Affiliated Primary School and the ZhaBei Experimental Primary School in Shanghai and the Shanghai Taiwanese Children School for a five-day visit to explore if there are any commonalities or differences in the science education preparation plans between Taiwanese teachers and Chinese teachers.  The education exchange research consisted of three parts: (1) teaching observation: all student teachers observed one Shanghai expert science teacher and his “electric current” class; (2) microteaching sharing: one Taiwan student teacher and one Shanghai student teacher separately conducted a science activity for sound and taste ; (3) review session: held by professors and student teachers together. Data was collected by records from observations, records of seminars, videotaping, and recordings of 3 classes. Moreover, two Taipei female teachers (S1 and M1. S1 is a science major and M1 is a math major) were interviewed for further understandings on the differences in cross-strait science educators’ cultivation culture.  

=IV. Research Results

1. Cross-strait exchange-commonly creating a new learning experience
“Visiting program” is a way leading to a teacher's growth into maturity. In the times of normal colleges, the teaching practicum which takes place at the first semester of senior year is called as the round-the-island education practicum (similar to a graduation trip). According to the regulations, at least three educational institutions (such as primary schools, social-educational institutions like the Museum of Science and Education or the National Museum of Marine Biology and Aquarium, etc) must be visited to train up the students’ administrative capabilities of project planning in a long-period group travel, capabilities include social skills such as: proposal composing, group meeting organizing, project recording, finance managing and proper manners while attending events.  Unfortunately, once we entered the era of education universities, schools no longer pay attention to these kinds of learning activities. With the lack of job opportunities and the trends of further studies pursuing, students are no longer passionate about such learning activities as before. Today’s students are generally lack of opportunities to challenge unsolved problems and perform project planning and implementing. To stimulate students' passion towards teaching and provide service opportunities, Prof. Tan applied for funding to organize overseas teaching practicum in order to foster students’ world view and let them to explore the opportunities of teaching overseas.

 In early June, 2008, the Department of Mathematics & Computer Science Education, the Department of Nature Science Education and the Shanghai Academy of Educational Sciences co-hosted the “Cross-strait Math and Science Pre-service Teachers Learnings Sharing.” The idea for this trip was “the generation of switch and share.” This comes from the famous British author Bernard Shaw: If you have an apple and I have an apple and we exchange these apples then you and I will still each have one apple. But if you have an idea and I have an idea and we exchange these ideas, then each of us will have two ideas. This event went as they expected: exchange the happiness, share the wishes, realize with all your heart, create a new era of changes and surprise generations over generations. Four professors took 16 students who have attended a three-week centralized practicum to the East China Normal University Affiliated Primary School (to teach students about “music, board games, literature, painting”) and the ZhaBei Experimental Primary School in Shanghai for experience sharing of teaching observation and practicum. Two expert teachers demonstrated a science class session and pre-service teachers from Taiwan (from the National Taipei University of Education) and Shanghai (from the Shanghai Academy of Educational Sciences) demonstrated another science class. Students are all from Shanghai. After each class, exciting issues were discussed. The following is a brief description of the strategies and the contents of the science classes given by the expert teachers in Shanghai, the Shanghai pre-service teachers and the Taiwanese pre-service teachers.

(1)  A semi-life supermarket shopping scenario-Teaching practicum of Shanghai expert teachers
The teaching practicum of science class was conducted by a male expert teacher from Shanghai. In this activity, it is hoped that students can use electric cords, batteries and bulbs to assemble electric circuits and understand the theories. The teacher organized a shopping counter at the front of the classroom with many rectangle plastic baskets containing all sorts of materials. He told the students “Let us pretend that we are shopping in a supermarket. Since we are going to assemble an electric circuit to light up a bulb, please go to the supermarket and pick the objects you need.” Students, as in a supermarket, formed a line and waited in order to pick up the materials needed (in a plastic container). This is different than regular teachers who will assign the same set of materials to students since he allowed them to freely assemble the electric circuits they wanted in different ways to light up one or more bulbs. At the same time, with a supermarket scenario, the overall order is created. This shows how careful planning in advance can prevent the teacher from shouting his throat out and getting angry when “managing the class.” Following are the comments from Taiwanese students and teachers during the interviews and the final presentation.
S1: The Shanghai expert teacher focuses more on letting the students to think for themselves. In one experiment, the teacher didn’t tell the students about how to light the bulb. He provided the students with all the materials needed and students had to light up the bulb by themselves. He let the students to explore the possibilities. (I/S1-4-4)

M1: The teacher leaves all the material at the front desk and the group had to discuss and find out how to apply the knowledge learned in class to light this bulb. I think this is a pretty good method. I don’t recall that we have similar exercises in primary schools. Usually, the teacher will directly demonstrate the method without letting students to try for themselves. Students do not have the chance to change anything even if they wanted to. I think this is quite special. When students are picking materials up by themselves, they might not follow the instructions on textbooks, they might use their own ways. This actually complies with the spirit of science classes which is to explore different ways of making things work. (I/M1-4-7)

Professor: The science class in East China Normal University Affiliated Primary School is not a sample class. I found that the teacher’s choice of wordings is not too conventional. For example, when letting students to pick up materials, he didn’t give strict instructions, he just said “keep in mind that you should act as you are in a supermarket, not in a traditional market.” By this simple sentence, he pointed out the whole meaning of the activity which worked much better than any strict regulation. (D/Prof.-3-4)

From the interviews, we found that pre-service teachers responded very positively to the explorative teaching method that the Shanghai expert teacher adopted in science class which let students to actively explore, think and build up their knowledge. At the same time, the teacher also posed some concentrated questions to guide the students into further thinking. The Taiwanese professors were also very impressed that the expert teacher integrated his teaching into a daily life scenario and let the students to use their imagination giving more creativity to the learning process.

The teaching practicum of pre-service students were conducted according to the materials provided by the Shanghai Academy of Educational Sciences. The theme of the class was “the external world of the sensory organs.” There were pictures of body parts such as the eyes, the ears, the tongue, the nose and the skin. The activity was to introduce the functions of each body part. For example: to see the reaction of a person, a ruler was drop from a certain height and the distance at which the participant was able to catch it was recorded (the same activity that is conducted in the second semester of eighth grade biology class). To express the functions of the eyes, convexes, candles, cardboard and white screens were used to demonstrate the functionality of the human eyes. In the following sections, the science class teaching method adopted by the pre-service teachers from Shanghai and Taipei are described. 
(2) Taste experiment that is merely formality—teaching practicum of Shanghai pre-service teachers
The pre-service teachers from Shanghai choose “taste” to perform their teaching practicum. They let the students to taste various flavors to determine the sensing areas of bitterness, sourness, saltiness and sweetness (this experiment was the same as the one that was used in the senior high biology textbook in the early times in Taiwan). In class, the Shanghai pre-service teachers divided the students into 10 groups and started to introduce the various parts of the tongue (the tip, the root, the rear side, the front side). Then, two different kinds of drinks were pass down to each group (the teacher prepared coffee, sweetened water, vinegar and salty water). The students are asked to rinse their mouth and explore on their own to see which part of the tongue is more sensitive towards a certain taste. And then, the results from the students were calculated. Since the pre-service teachers only provided students with two kinds of drinks, students can only measure two kinds of tastes. They could not actually apply their experience and identify the tasting areas for all four tastes. After the students used the cotton stick to taste the sweetened water, they used it again to taste the sour liquid. At this moment, the experiments seemed very inaccurate and unsafe. During the discussion of experiment results, since the teachers already had a fixed answer for the students, they treated all the “incorrect” answers as errors without further discussing the reasons. The whole experiment seemed like a formality without any fun elements or any signs of exploration. The following are the comments of Taipei pre-service teachers.
S1: The main idea of the class was to teach the students about the tastes on their tongue. Utilizing drinks such as coffee to let the students to taste the flavor and by calculating the results, show the students the locations of the tasting areas. Though the teaching method was relatively more regulatory.

R : What do you mean by regulatory?

S1: The students still get to try but the results of the calculation is still dragged back to the concept the teacher wanted to convey to the students. They don’t analyze according to the original outcomes and they didn’t perform any further discussions. (I/S1-4-5)

M1: Every group was given two kinds of drinks and the drinks given were not all the same. In other words, the statistics might not be complete. By giving two kinds of drinks for each group and having only eight kinds of drinks, the teachers wanted the students to identify the four tastes. Some pupils said that the taste of sourness fell on the front side and some on the rear side. According the results of the experiment, most of the students said that the taste of sourness fell on the front side of the tongue though the teacher stated that it is on the rear side of the tongue. 

Actually, the goal of letting the pupils to identity for themselves was not reached and all the different opinions were categorized as errors. This does not seem to be very scientific. (I/M1-4-7)

From the interview, we observed that the pre-service teachers from Taipei thinks that even though the Shanghai pre-service teacher let the students to perform the experiment, they already had a fixed answer prepared for the students. This did not conform to the spirit of exploratory teaching. They believe that the teacher should conduct further analysis and discussions regarding the outcomes of the students’ experiments.

(3) Sound experiment that is filled with energy-teaching practicum of Taipei pre-service teachers
Pre-service teachers from Taipei choose to perfume teaching practicum on the theme of “sound.” The focus of the class was to teach students to “make sounds that cannot be hear heard.” At the beginning of the class, the Taipei pre-service teacher took out a sheet of white paper and asked the pupils whether they heard anything (of course, they did not)? Then, students were asked on how to make paper to make sounds. (Students’ answers include: waving the paper, rip the paper, rub the paper into a ball, etc.) Then, the teacher asked “Why is that by waving or ripping paper can we make sound?” The teacher proposed one question after another to guide the students into in-depth thinking. Just like peeling an onion, by solving one question after another, the core of the matter was revealed.      After group discussion, the student finally understood that vibration makes objects to sound. Then, the teacher took out a thread and asked the students to make it sound. Students pulled and pulled but no matter how strong the vibration was, there is still no sound heard. This posed a conflict of understanding against the concept of “vibrations makes objects sound” which forced the students to think further. The teacher then took out a paper cup and showed the students how to magnify the sound using the paper cup. Students applied the knowledge of loud hailer and told the teacher that if he/she ties the thread to the bottom of the cup, the sound would be magnified. Indeed, once the teacher gently pulled the thread, the whole class was able to hear the sound of the thread. The teacher let the students to discuss and think about the reason of such results and let all groups to present their opinions. Then, the teacher use illustrations on the blackboard to show the students how resonance is created inside the cup to magnify the volume of the sound. 
At the end of the class, the teacher took out rubber bands and asked the students to modify the high and low pitch of the sound from the rubber bands using paper cups or Styrofoam plates. (Students’ answers includes putting the rubber band around the bottom of the paper cup and flip it with force, make holes at each side of the cup, put the rubber band and flip with force and put the rubber on the paper cup and flip with force.) Students were asked to get on stage and as the rubber was around the Styrofoam plate, the students found that the longer the bowstring is, the lower pitched the sound is; the shorter the bowstring is, the higher pitched the sound is (different locations on which the finger is changes the length of the bowstring). The teacher played a “little star song” with their handmade instruments and then let each group to make their own instrument and practice to make eight continuous notes. Overall, the interaction within the class was very impressive. The students were very intrigued by the humorous talks and the interesting experiments and they showed a high level of learning motivation and interest.

2. Differences of the two sides—a chance for making changes
Bruner believes that the organic feature of culture gave a lot of meanings to human beings. Even though such meaning is inside one’s soul, the source and the meaning are created by the individual through his journey and the traces of culture (Yu Shou Zhou, 2009). In view of the global arrangement and facing the pressure of international competition, teachers' education institutions are pressured to foster high quality teachers. Jin Cai Liu (2008) With the entering of Taiwan and China to the World Trade Organization (WTO), this unstoppable trend of globalization is forcing both sides to interact more with each other through the structural traction. Globalization is not only a transformation process of the economy, but is also an educational, cultural and political transformation process. Therefore, teachers’ education institutions should provide the pre-service teachers learning channels so they can exchange and learn from teachers in China or other nations. They should be able to take advantage of the new ideas they see and integrate them with their own educational ideals and skills to form a proper reaction. Just as what Obama proposed in his campaign—“Change we need.” Following are the differences of Shanghai and Taiwanese science teachers during science education from the Taipei pre-service teachers’ point of view.
(1) Differences in teaching 
S1 said that the Shanghai teachers are more serious while teaching. They sometimes require a single unified answer. Taiwanese teachers tend to be more relaxed and cheery. Students are frequently asked to share their findings and encouraged to express their opinions. M1 also feels that Taiwanese teachers are more capable of leading the students into in-depth thinking. The oral features and intonation of Shanghai teachers are their strength. Regarding Shanghai expert teachers, they tend to encourage students to develop innovative ideas. When a student has a special experimental design, all the students are gathered to observe and provide feedbacks. This is something worth noting and learning by the Taiwanese teachers.     In the final presentation, the pre-service teachers mentioned that Shanghai expert teachers are pre-service teachers rarely use technological facilities to assist their teaching while Taiwanese teachers are more flexible in integrating information knowledge into teaching, vitalizing the teaching environment and elevating the students’ learning interests. Teachers from both sides are very attentive to the interaction with students. They let the students to try and operate through activities and they are dedicated to let students to integrate what they learned with their life experiences. Most of the Shanghai pre-service teachers tend to be more knowledge oriented. They actively lead the students towards a certain learning direction and they place a great emphasis on whether the students gained all the knowledge of the textbooks. Unfortunately, they seem to have ignored the importance of diversified learning and how a student’s feature is expressed. In the final presentation, the Taiwanese professors stated that the pre-service teachers from Shanghai had wonderful pronunciation and they were firm and discreet. The ones from Taipei are very well prepared and their class was filled with energy. Students from both sides performed very well. 

(2) Differences in classroom management
1. Respect thy teacher—the impacts to Taipei pre-service teachers by the self discipline shown by Shanghai students.
S1 and M1 both mentioned that the teachers from Shanghai are very serious when teaching; students, at the same time, are more focused as well. They only become enthusiastic when the teacher asks them to operate a certain process or discuss with each other. Once the teacher starts to talk, they immediately go back to their focused listening mode. S1 and M1 were both amazed by the fact that “Shanghai students will perform all movements according to the teacher’s instructions,” and “no improper behaviors by Shanghai students were found.” This is totally different from Taiwan since Taiwanese teachers more often than none harm themselves when managing the class. S1 and M1 feel that teachers in Shanghai (both expert teachers and pre-service teachers) manage the class very humanly so students are not afraid of the teachers but instead, they respect the teachers from the bottom of their hearts and they are willing to act as instructed by the teachers. This is a kind of fine moral cultivated when the students were very young.
S1: The biggest difference between Shanghai students and Taiwanese students is that the ones from Shanghai are more obedient and have more respect towards their teachers. The teachers do not have to manage the class during class hours. In Taiwan, students tend to be rushing to speak out any ideas they might have which causes the reduce in efficiency in class.  (I/S1-4-6)

M1: I should say that they established a fixed model since they were young. When I am the teacher, students will speak out when they are supposed to and maintain quiet when they are supposed to. At first, they were very quiet though they would reply when the teacher asks questions. Then, when they started the hands-on work, the whole class started to get noisy. They were not chatting but discussing issues related to the work and the materials. When the teacher complements a group, every other group would quiet down and observe how they made it. The ones who finished first, would stay quietly since they already found the solution. We were even discussing whether they sent their best students to impress us because it was really amazing. In Taiwan, students are students and it is hard for them to control themselves. In an experiment class in Taiwan, it is normal to see many people moving around. (I/M1-4-7)

From the interview, it is evident that S1 and M1 were very impressed by the self discipline shown in the classroom by Shanghai students. Besides this, they also mentioned that students in Shanghai are very courageous in expressing their opinion and they do it very well. In class, the learning spirit is finely kept at all times. These are some points on which Taiwanese students should improve.

2. Big difference—Shanghai teachers encourages students, Taiwanese teachers awards them, uses slogans and encourages them.
    In terms of the award system, the teachers in Shanghai use neither sweets or other prizes as encouragement nor slogans for class managing. At most, they orally encourage their students. In Taiwan, many teachers adopt a token system (bonus points for the group, stamps collection for gifts, lucky draws or gift giving), a class slogan (big eyes on the teacher, small mouth as a zipper; class cheer, applaud for him/her, etc) and other socially recognized means of encouragement (a caring look, oral encouragement, a pat on the head, thumbs up, etc) to reward students' outstanding performances.

(1) Differences in evaluation methods
M1 mentioned that she found that the evaluation method adopted by Shanghai teachers is based on practical work evaluation. The teachers did not design teaching plans or other forms of evaluation. The evaluation is simpler. Taiwanese teachers usually design teaching plans or use technological facilities to asses the students’ learning outcomes, the evaluation methods are more diversified. S1 said that Shanghai teachers tend to directly correct the incorrect concepts of the student during assessments. They rarely discuss with students. This is very different from Taiwan. Taiwanese teachers usually encourage students to express themselves. Even if the answer is incorrect it is still welcomed since the teacher can use such mistake as an example to discuss with the whole class. 

3. The function of the education exchange—the growth of two Taipei pre-service teachers after this Shanghai trip

(1) Surpassing criticism and reflections—reflections on the Shanghai trip by Taipei pre-service teachers
S1 said that this trip offered her an opportunity to observe the Shanghai expert teacher’s teaching method. She learned a lot from how the teacher proposed a concentrated question and stimulated the students to actively think further.       Besides this, teachers in Shanghai are very attentive to the students’ capability of expressing themselves. Therefore, every student is capable of expressing him/herself. The teacher-student interaction within the class was wonderful which is very beneficial for the creation of a learning environment. S1 hopes that during her own teaching practicum, she can also be capable of encouraging students to express themselves. M1 said that the Shanghai teachers’ classification system is a very nice policy for the career development of teachers. It can help teachers to enrich their own knowledge base and energy in teaching. M1 thinks that Taiwan should speed up the promotion of a teachers’ classification system to arouse teachers’ potential and enhance quality education. Apart from that, M1 thinks that students expressing themselves during classes is not just out of the blue or done in purpose to interfere with the teacher’s teaching. These students are indeed expressing their opinions according to the questions asked and they usually can quote scientific theories or concepts to explain themselves which is a real surprise to her. M1 realized that the capability of expressing oneself needs to be cultivated while the students are young. M1 shares the idea as S1 and she wishes herself to be able to encourage students that are quieter to express their opinions freely.
(2) the wisdom of making use of what you learned—Applying what’s seen and heard in Shanghai on science education
After the trip, both S1 and M1 said that they learned a lot regarding how to prompt the students to think for themselves and how to make use of exploratory teaching. They hope they can let the students to actively learn by exploring instead of just receiving classes. During their teaching practicum, the level of exploration applied by S1 and M1 during science classes was indeed elevated. In terms of Q&A skills, they also changed from the lack of answering time or answering their own questions to proposing concentrated questions and leading the students to do in-depth thinking while making good use of POE strategies.

V. Conclusion and Suggestions

1. Conclusion
    From the reform in 1998 till this day, education exchange has been one of the most active ways of exchanges and the results were significant. In the recent years, regarding teachers’ education, the amount of collaboration and the areas of collaboration have been increasing. In the future, such education exchange will become more and more frequent and the influence on the growth of teachers from both sides will become greater.

In this research, four Taiwanese professors brought 16 Taipei pre-service teachers to Shanghai for a visiting trip and they found that there are many differences in terms of teaching methods and culture. In terms of teaching style, the Shanghai teachers have great pronunciations and they are firm and discreet while our teachers are well-prepared for the class and are more energetic when teaching. Besides this, expert teachers and pre-service teachers from Shanghai rarely uses technological facilities to assist their teaching while pre-service teachers from Taipei integrated information technology with their teaching to vitalize the learning environment and enhance the students’ interests in learning. Although teachers from both sides are attentive to the interaction with students, Shanghai pre-service teachers are more knowledge oriented and often ignore diversified learning and the expressing of student’s individual characteristics. In terms of classroom management, the humanistic approach adopted by teachers in Shanghai and the self-disciplinary and respect shown by the students amazed Taipei pre-service teachers which raised further thinking and reflection. In terms of management, teachers in Shanghai do not give rewards, they just orally encourage students while teachers in Taiwan give rewards, encouragement and make use of slogans. In terms of assessment methods, the teachers in Shanghai tend to just correct the incorrect concepts that students have. Teachers in Taiwan uses more ways of assessment and they frequently talk to students and discuss about different ideas.

From the class given by the expert teachers, Taipei teachers realized that high level exploratory teaching can help the students to organize knowledge by themselves and the concentrated questions proposed by teachers can help to lead students into in-depth thinking. From the performance of the students, we also saw how important self-disciplinary and willingness to express oneself are to create a fine learning environment.  After the teachers’ return, they were able to adopt what they have seen and heard during the trip and make us of them in science classes (this includes elevating the exploratory level, proposing concentrated questions to lead students into in-depth thinking, make good use of POE strategies, etc) which shows that overseas visits can indeed help with the maturity of science teaching of pre-service teachers. 

2. Suggestions

(1) Teachers’ education institutions should continue to work closely with China through education exchanges

    Under the trend of globalization, education exchange is the trend of the future. Teachers’ education institutions should not keep themselves closed up since there is no way that Taiwan can by pass China and stand on the global stage. Therefore, Taiwan should actively develop its educational partnership with China, sign interschool exchange and collaboration agreements and extend the scope of exchange in teachers’ education to foster new generation teachers who acquire great capability, morality and a world vision and reach a win-win situation in the educational field in both sides. The research found that the education exchange can help the interaction and learning from each other and is effective in elevating the pre-service teachers’ knowledge of practical issues which expanded the knowledge based of these teachers. In the future, Taiwanese teachers’ education institutions should establish a partnership that can develop sustainably and a close bond with Chinese teachers education institutions so that such exchange can me gradually promoted and realized in a systematic way.
(2) Teachers’ education institutions should master the development of the education market in both sides to open up a window for Taiwanese pre-service teachers to work in the Chinese education market

With the diverse teachers’ education policies and the decreasing of children per household, we have more teachers than needed. In many high school and primary schools, there are more teachers than needed and a position of formal teacher is nothing that can easily be gained. The reality is that participants of teacher’s assessment are reaching an all times high but the admission rate is hitting an all times low. Facing the difficulties laid ahead, pre-service teachers are anxious and uncertain of their future. the In China, with the rapid development mandarin education in other countries and the rapid increase of mandarin learners, there is a serious short of mandarin teachers. In Oct 1, 2004, the Chinese Ministry of Education officially announced the “Certification guidelines for mandarin as a foreign langue teaching capability” so that foreign teachers can be certified and the number of teachers can be increased (Chun Liang Bao, 2008). Since China recognizes Taiwan’s higher education certifications, this is a great opportunity for the Taiwanese teachers-to-be. Taiwanese teachers’ education institutions should see themselves as the symbol of hope. On the one hand, they should continue to extend the career development of pre-service teachers through education exchanges. On the other hand, they should open up a path for Taiwanese pre-service teachers to work in China. At the end, they should be able brighten up the future of pre-service teachers and provide them with a chance to realize their educational ideals.
(3) The government should strengthen the infrastructures of education exchange and gradually expand the scope of exchange 

    This Shanghai trip indeed offered teachers and students from both places a chance to look at new things and enriched the contents of science education. This posed a practical effect on the maturity of the pre-service teachers' professionalism. Both S1 and M1 indicated that this was a wonderful and educational trip. In the future, the government should offer a normalized path of development for cross-strait education exchange, establish related regulations to ensure that the orders are followed during exchange activities and provide educational institutions with sufficient funding to support the long-term continuation of such activities. Once the cross-strait education exchange mechanism is matured, under the principles of trust and respect, we might then further discuss about collaboration programs that can help each other to participate in international cultural and educational organizations or activities and gradually expand our global visions. 
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The assumption underlying those tests is to presume to teach subject matter to children must demonstrate knowledge of that subject matter as a prerequisite to teaching. Although knowledge of the theories and methods of teaching is important, it plays a decidedly secondary role in the qualifications of a teacher. (不過我們小學資格檢定並沒有考學科)
Today’s Standards
By contrasting more effective with less effective teachers
Teacher employ specific sets of teaching behaviors /pupil achievement

The forms of teacher behavior that most effectively promote student learning

The central aspect of classroom life: the subject matter

How subject matter was transformed from the knowledge of the teacher into the content of instruction

The question had become the central query of cognitive research on learning

Content and pedagogy were part of one indistinguishable body of understanding

The fundamental connections between knowing and teaching

In which forms are the domains and categories of knowledge represented in the minds of teachers?

Content knowledge: the amount and organization of knowledge per se in the mind of the teacher
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