
Shaoan Xie, Wuhan University of Science and Engineering, China
Title: Research on  Teaching Design to train innovative thinking ability for Students
题目：培养学生创新思维的3I教学设计研究

5.

Dechang Li, School of Energy and Power Engineering, Xi’an Jiaotong University, China
Title: the innovation mechanism and talent quality in the view of potential science – The dynamics mechanism of innovation 
education
题目：势科学视域中的创新机制与人才素质——创新教育的动力学机制

4.

Elisabeth Hotze, Teacher, school administration, lectureship at university Duisburg- Essen, Germany
Title: Underachievement – options and limits of counteraction within a regular school system
题目：未能发挥学习潜能 — 常规学校体系中的机会和限制

3.

Elisabeth Hotze, Teacher, school administration, lectureship at university Duisburg- Essen, Germany
Title: Training student-coachers and coaching scholars – synergies by cooperation of high schools and universities
题目：培养学生指导员和培养学者—高中和大学的合作

2.

Tai-Shan Fang, Department of Chemistry, National Taiwan Normal University, Taiwan
Taiwan’s Cultivation on the Creativity via Accuracy Science Education and on the 
Innovation through Precise Culture Reflection
题目：台湾通过精准科学教育的创造力培育与经由反思艺术文化的创新养成之探讨

1.

Oral Session III | VIP ROOM, F5        (Nov. 1., Sunday)        口头报告III | 五层首见厅
Chair: Prof. Tai-Shan Fang, 
Department of Chemistry, National Taiwan Normal University, Taiwan

口头报告III（主持：唐敏博士)

15:10 ~ 
16:50



科技發展與人文反思的創新教育相對論科技發展與人文反思的創新教育相對論
--台灣通過精台灣通過精準準科學教育的科學教育的創造力創造力培培育與育與
經由反經由反思思藝術藝術文化的文化的創新創新養成之探討養成之探討--

((Taiwan’s Cultivation on the Creativity via 
Accuracy Science Education and on the 

Innovation through Precise Culture Reflection))

TaiTai--Shan Fang, Ph.D.Shan Fang, Ph.D.
Professor, Department of ChemistryProfessor, Department of Chemistry

Principal Investigator of TaiwanPrincipal Investigator of Taiwan’’s Participation of s Participation of IChOsIChOs
National Taiwan Normal UniversityNational Taiwan Normal University

(Nov. 1., Sunday, 15:10 ~15:25 , Oral Session III | VIP ROOM, F5 )



摘要摘要
在冷戰結束在冷戰結束2020世紀世紀9090年代年代國際間國際間廣泛的討論創造力和創新的需廣泛的討論創造力和創新的需求求。台灣已妥善同時與國際社會共同。台灣已妥善同時與國際社會共同

努力，改革科學和技術教育，力努力，改革科學和技術教育，力求求改改進進國家的創造力和創新教育，國家的創造力和創新教育，在國際間崢嶸頭角在國際間崢嶸頭角。。本論文本論文從自然能從自然能
源（源（0, 0, 守恒守恒）和熵（）和熵（11, , 自發自發）的角度評論這些努力，描繪了台灣在）的角度評論這些努力，描繪了台灣在因應因應全球全球創新快速創新快速變化的背景下，變化的背景下，
通過精通過精準準科學教育的創造力培科學教育的創造力培育與經由反育與經由反思思藝術藝術文化的創新文化的創新養成養成，正在台灣發生。，正在台灣發生。本文本文試圖試圖強調並強調並澄清澄清
在台灣特在台灣特有有的的高教育素質的人力高教育素質的人力資產，問題和面臨的創造和機遇創新的改革。需要特別注意納入資產，問題和面臨的創造和機遇創新的改革。需要特別注意納入::台灣台灣
豐沛的人豐沛的人力資源力資源、、當地的技術和當地的技術和其其工具工具、民主與自由的民國成立以來、民主與自由的民國成立以來西西學學中中用用混合的文化貢獻混合的文化貢獻、、自然世自然世
界的界的邏輯邏輯觀念和技術，在職業觀念和技術，在職業、、終身教育和傳統文化終身教育和傳統文化的的實力實力也也是是需要加以需要加以簡要探討。簡要探討。 文中文中還簡要地討還簡要地討
論了一些問題，可能需要文化論了一些問題，可能需要文化與社會反思與社會反思，如在學校的，如在學校的考試考試和社會競爭和社會競爭。。

ll AbstractAbstract
The The end of cold war in end of cold war in 1990s ha1990s hass been characterized by widespread discussions about the need forbeen characterized by widespread discussions about the need for the the 

creativity and the innovationcreativity and the innovation. Concurrent with international efforts to reform science . Concurrent with international efforts to reform science and technology and technology 
education, Taiwan has properly embarked on its own efforts to cheducation, Taiwan has properly embarked on its own efforts to change the nature of ange the nature of creativity and creativity and 
innovation educationinnovation education. This . This paperpaper comments on these efforts from the comments on these efforts from the precise and accuracy precise and accuracy perspectives of perspectives of 
nature of the energy (zero change, conservation) and entropy (onnature of the energy (zero change, conservation) and entropy (one lively exist, motivation). e lively exist, motivation). It portrays It portrays 
science science and technology and technology education reform in Taiwan in the context of global changes thateducation reform in Taiwan in the context of global changes that are occurring are occurring 
throughout much of the world and in the context of institutionalthroughout much of the world and in the context of institutional changes occurring within Taiwan. The changes occurring within Taiwan. The 
articlearticle attempts to elucidate unique assets, problems, and opportunitieattempts to elucidate unique assets, problems, and opportunities facing s facing creativity and innovationcreativity and innovation
reform in Taiwan. The need to incorporate special attention to Treform in Taiwan. The need to incorporate special attention to Taiwanaiwan’’s rich s rich manman--powerpower resources, local resources, local 
technologies and technology tools, Chinesetechnologies and technology tools, Chinese--Western mixed cultureWestern mixed culture contributions to technology and to contributions to technology and to 
perceptions of the natural world, strength in vocationalperceptions of the natural world, strength in vocational along with lifealong with life--long careerlong career education, and cultural education, and cultural 
traditionstraditions’’ reflectionreflection is briefly examined. The is briefly examined. The paperpaper also briefly discusses some concerns that may need to also briefly discusses some concerns that may need to 
be be evaluatedevaluated such as the role of such as the role of examination and competitionexamination and competition in schools and the society.in schools and the society.



••Chinese(EasternChinese(Eastern) Culture is an Art) Culture is an Art
中華中華((東方東方))文化是文化是 ““昇華到藝術昇華到藝術”” ??
Western Culture is a State of Art Western Culture is a State of Art 
((西方西方))文化是文化是 ““由科學到藝術由科學到藝術”” !!

••The Academy of Energy The Academy of Energy （（0, 0, 守恒守恒）） and and 
Entropy Entropy （（11, , 自發自發））能源和熵能源和熵的學術的學術

Epitome (Introduction)



複雜系統簡單化:n相位焦踞單1相位 (mass phase x相位)

能量Zero【 E =kT = mC = hν = h C x /λx (nm)= S 】空間One2

λx

Visible light

建築物 人 螞蟻 針孔 灰塵
病毒 蛋白質 原子 原子核

波
長

頻
率

物
種

Interconversion of Energy and Entropy
由0到1 的相對論

k = 13.8 x 10    j /K h = 6.626 x 10   j.s. ;  s/K = 2.0827 x  (10   )
-24 -34 10



http://powersof10.com/

How big the “Entropies”?



Energy

Entropies



新地平線號升空新地平線號升空 1010年才能抵達冥王星年才能抵達冥王星(Pluto)(Pluto)探測探測

((PlutoniumPlutonium--238 Shortage Could Stall Space Exploration)238 Shortage Could Stall Space Exploration)

 美國航空暨太空總署美國航空暨太空總署20062006年年11月月
1919日終於在卡納維爾角把探測日終於在卡納維爾角把探測
冥王星的太空船「新地平線冥王星的太空船「新地平線
號」（號」（ New HorizonsNew Horizons）） 1919日日
下午從佛羅里達州卡納維爾角下午從佛羅里達州卡納維爾角
成功發射。推動「新地平線成功發射。推動「新地平線
號」探測太空船的「擎天神五號」探測太空船的「擎天神五
號」（號」（Atlas VAtlas V--551551）火箭）火箭

 「新地平線號」以時速「新地平線號」以時速55萬萬80008000
公里運行，需要公里運行，需要1010年才能抵達年才能抵達
冥王星，冥王星，預估是在預估是在20152015年年77月到月到
20172017年年77月間，再花大約月間，再花大約44小時小時
2525分鐘經無線電傳輸資料回地分鐘經無線電傳輸資料回地
球。球。這艘探測船在升空這艘探測船在升空4242分鐘分鐘
後與火箭分離。它在升空九小後與火箭分離。它在升空九小
時後經過月球，而當年「阿波時後經過月球，而當年「阿波
羅號」太空人卻花了三天。羅號」太空人卻花了三天。

New Horizons lifts off 
Thursday(Jan.19,2006) 
afternoon atop an Atlas V 
rocket bound for Pluto.

New Horizons will reach a speed of 
about 47,000 mph (75,600 kph), more 
than 10 times faster than a speeding 
bullet. According to The Physics 
Factbook, a bullet from a large-caliber 
rifle travels at about 1,500 meters or 
5,000 (1,500 meters) feet per second -
- about 3,400 mph (5,400 kph).



The "shutter speed" of such a camera 
must be extremely high since molecules 
are very small (about 10-9m) and move 
extremely rapidly (1 000 m/s).

The Nobel Prize in Chemistry 1999

" for his studies of the transition states
of chemical reactions using 

femtosecond spectroscopy"

Ahmed H. Zewail, Egypt and USA, 
California Institute of Technology 
Pasadena, CA, USA 

因研究極速”飛秒”

10 S 獲1999年諾
貝爾獎

-15
-15



地科

化學
生物

什麼叫做科學?

實作

理論

3 Laws of 3 Laws of Energy(ThermodynamicsEnergy(Thermodynamics)) 3 Laws of Entropy (Newton’s Laws)

What is the State of Art, called Science)

地質

海洋
氣象

天文



Spontaneous broken symmetry. The world of this pencil is 
completely symmetrical. All directions are exactly
equal. But this symmetry is lost when the pencil falls over. Now
only one direction holds. The symmetry that
existed before is hidden behind the fallen pencil.

生活中的自發破缺對稱

以筆尖立於桌面的鉛筆，若呈現完美對稱，其來自所有方向的能量應都相
等。但鉛筆終究會倒下，此時對稱就被破壞。換句話說，鉛筆倒下後達到較
穩定的狀態。

能量(Zero) 
In of the 
Spinning 
Pencil 

空間(One)
In term of the
Laying 
pencil

零= 0 
(Energy)

壹= 1
(Etropy)



Nature and SNature and Science cience TTechnology echnology SSocietyociety





經由數理的創造力教育經由數理的創造力教育::自然自然與與人文社會人文社會的對話的對話
The Creative Education through Math and The Creative Education through Math and 

Science EducationScience Education

【基礎教育與學術進展】
三度空間(實體,火商) →第四度空間(時間,焓) →第五度空間哲學,(博士,Ph.D.)

→第六感(文藝創作數學)資優 (→宗教,昇華)
英國(劍橋800年) →美國(哈佛400年) →日本(東京150年) →台灣(台大80年)

Physics
C

hem
istry

E
arth

Science

︵Pointlized

︶

NatureNature

Biology

Nature

Nature

Math

加成性(Extensive and 
Linear Dimension)
甲 A［ +/ - ］B 乙;        

相對性 (Relativity and 
Non-Linear Dimension)
甲A ［x / ÷］B乙

邏輯(Log) ［甲A(x / ÷)B乙］=

邏輯(Log)甲A［ +/ - ］邏輯(Log)B乙

賀!!台大台大

擠進世界擠進世界

百大百大 ! ! 生生
醫大躍進醫大躍進

人類科學活動的進展:



Map of the Dialogue Between Nature and Creativity
Nature Dynamics  (particulated):

(humans)                (thermos)                (electrons)    (photons)
Human-dynamics Thermodynamics    Electro-dynamic    Photo-dynamics

Q =   10n (Brains?)            1030(Boltzmans)      102(Fermions)      10∞(Bosons)

Human Dynamics (social science):
GATT   WTO (WTA)  APEC Environmental Changes and Pollutions

Internet and  Impact  :      Knowledge , Creative ,  Vision     and Economics

Reversibility of Nature and Human (Dynamics Equilibrium):
Money Units (Money Market, Stocks)           Electronis (e-business,material and  

biological science)        

Social science ( Economics)                    Nature Science
Integrated Science (Science, Engineering and Technology to the Art)

ΔG (Freedom) =ΔH (Enthusiastic)- T (localized constant ) ΔS(Democratic) = 0

Efficiency of work = (work done)/ (locolized constant)

certainty = k (constant)* Ln (occasions)

賀! 最新公布的英
國金融時報2009年
全球高階商管碩士
班(EMBA) ，台灣
大學排名40、中山
大學排名48 !!

台教育部：五年(2006-)
五百億繼續推動(2011-)



1.  science and spirituality 
2. water resources 
3. nuclear energy 
4. stem cell research 
5. GM foods 
6. mental health 
7. greenhouse gas emissions 
8. toxic waste remediation
9. gene patenting 

10. emerging diseases

Weigh Up the Debate on the Current 10 Scientific Issues 
toward creative solution



Precision and Accuracy 
Errors in Scientific Measurements

Random Error – 隨機誤差

In the absence of systematic error, some values that are higher and 
some that are lower than the actual value.

Precision - 精

Refers to reproducibility  or how close the measurements are to each 
other.

Accuracy - 準

Refers to how close a measurement is to the real value.

Systematic error – 系統誤差

Values that are either all higher or all lower than the actual value.

Performance in Space實(際)驗測量的【精】與【準】



precise and accurate

precise but not accurate

Precision and accuracy in the laboratory and/or field study.

【精】且【準】

【精】但不【準】



systematic error

random error

Precision and accuracy in the laboratory.
continued

系統誤差

隨機誤差



NASA NASA The robotic explorer SpiritThe robotic explorer Spirit rover wakes up on Marsrover wakes up on Mars

23:35 Jan.3,2004 ( East Coast Time USA) 23:35 Jan.3,2004 ( East Coast Time USA) < 30% probability< 30% probability

((NASA and ESA Unveil Joint Mars Exploration Plan)NASA and ESA Unveil Joint Mars Exploration Plan)

 This image taken by the hazard This image taken by the hazard 
avoidance camera on the Mars avoidance camera on the Mars 
Exploration Rover Spirit shows the Exploration Rover Spirit shows the 
rover's rear rover's rear landerlander petal and, in the petal and, in the 
background, the Martian horizon. background, the Martian horizon. 
Spirit took the picture immediately Spirit took the picture immediately 
after successfully landing on Mars.after successfully landing on Mars.

 The $400 million rover Spirit, The $400 million rover Spirit, 
designed to conduct unprecedented designed to conduct unprecedented 
geologic and photographic surveys geologic and photographic surveys 
on the Martian surface, transmitted on the Martian surface, transmitted 
a simple hello to Earth within a simple hello to Earth within 
minutes after landing, which took minutes after landing, which took 
place just after 11:30 p.m. ET.  place just after 11:30 p.m. ET.  

Progress of the Human-Dynamics Macroscopic



北京航天中
心宣布
嫦娥一號發
射圓滿成功

新華社報導，中國北京航天飛行控制中心今晚宣布，「嫦娥一號」
衛星準確入軌，這次發射圓滿成功。 「嫦娥一號」為中國首枚探
月衛星，於24日晚上六時零五分零四秒在西昌衛星發射中心由長征
三號甲火箭發射升空，展開對月球一年的科學探測任務。 中國是
繼美國、俄羅斯及日本之後，第四個對月球展開全面探索的國家。

台灣2010將自力發射衛星
Taiwan is looking forward to launching its own domestically 
developed satellites using locally made launch vehicles by 
2010, the head of the National Science Council (NSC) said 
yesterday. Fielding questions at the legislature, NSC Chairman 
Chen Chien-jen (陳建仁) confirmed that the council had been 
striving to make progress in the research and development of 
satellite launch vehicles in the hope that Taiwan would be able to 
venture into space with its own satellites in less than three years.

China astronauts return to Earth triumphant
中國神舟七號載人太空飛行任務圓滿成功



An artist's rendering shows the LCROSS 
spacecraft, left, separating from its Centaur 
rocket. 

NASA: Small amounts of water in lunar soil

The story (October 9, 2009 -- Updated 1502 GMT 
(2302 HKT)

NASA said Friday's rocket and satellite strike on the moon 
was a success, kicking up enough dust for scientists to 
determine whether or not there is water on the moon.
"We have the data we need to actually address the 
questions we set out to address," said Anthony Colaprete, 
principal investigator for the Lunar Crater Observation and 
Sensing Satellite, or LCROSS, mission.
It will be awhile before all the data from the satellite can be 
analyzed to determine if there is water on the moon, 
according to LCROSS project manager Dan Andrews. 

The moon, shown shortly before NASA's rockets 
hit on Friday morning. 

2009年10月9日19時31分美國『轟炸』月球

Us “Bombarded” Moon Surface

A NASA rendering of the LCROSS spacecraft 
entering a debris plume on its way to the moon. 

(CNN) -- There wasn't a cloud in the sky 
early Friday when Dave Samuels trained 
his telescopes at the moon, hoping to catch 
a glimpse of a NASA rocket striking the 
lunar landscape.
經過近4個月的飛行，美國半人馬座火箭、
月球坑觀測和傳感衛星9日相繼撞擊月球南
極地區，以在月表之下尋找水冰存在的線
索，但美國航天局預計的閃光現象並未如期
出現。半人馬座火箭首先以每小時約9000公
里的速度撞擊月球南極的凱布斯坑。半人馬
座火箭是將月球坑觀測和傳感衛星送入太空
的運載火箭的第二級。4分多鐘之後，月球
坑觀測和傳感衛星也『如約』撞擊月球。



Taiwan Brand Taiwan Brand NanoNano--fiber Technologyfiber Technology

兩個奈米管纖維超級電容器編織成互相
垂直方向的紡織品。（比例尺：1cm）

兩個奈米管合成纖維分別浸泡在
電解質水性聚乙烯醇/磷酸
（aqueous polyvinyl 
alcohol/phosphoric acid）（19
％phosphoric acid、4％
polyvinylalcohol）中進行上膠，
纏繞在一起後用電解質再上膠。
纖維超級電容器（直徑100公
釐）提供電容量(5 F g-1)和能量
貯存密度(0.6 W h kg-1 at 1 
V)，與大型商業超級電容器相
當，經過1200次電荷釋放循環
後仍維持原來表現。螺旋狀纏繞
的奈米管纖維在電容器的末端是
分離的，所以可以進行電力連
結。

Progress of the Human-Dynamics Microscopic



電(-)、洞(+) 與大強子(質子(+) 、質子(+)對撞機)的相對論故事---
哈佛大學美女教授麗莎藍道:神秘！ 神佛鬼魅就在第五空間？！
The Large Hadron Collider should tell us more about the underlying nature of matter 
and how elementary particles acquire mass.

座落在日內瓦郊區的「大強子對撞機」（Large 
Hadron Collider，簡稱LHC），是科學家花了十四
年，耗資八十億美元建造的。這部巨型粒子加速器
訂2008年五月完工啟用，科學家希望利用它進行質
子對撞實驗，製造出宇宙「大霹靂」（Big Bang）

那一瞬間的狀況，從而解開宇宙誕生的奧秘，
2008年9月10日啟動而這項實驗在啟動9天後
宣告失敗，強子對撞器也即將在2009年10月
重新啟動。

Lisa Randall (born June 18, 1962) is an American theoretical physicist and was the first tenured woman in 
the Princeton University physics department and the first tenured female theoretical physicist at MIT and 
Harvard University. Her research concerns elementary particles and fundamental forces, and has involved 
the study of a wide variety of models, the most recent involving extra dimensions of space. 



+ 2009: 11 USA, 1Germany, 1 Isarel, 1 China (physics)

List of Nobel laureates by top sixteen countries



The Enlighten of Jesus Christ The Enlighten of Jesus Christ 
Idol of the science civilization:Idol of the science civilization:

Hard Work Symbol An excellent Chapter of 
Science Education lesson : "Internationally 
renowned Chinese-American forensic 
expert Henry Lee arrived in Taiwan and 
helped immediately lasting 19 hours (7 
am,Apr.9 till wee hour of 
Apr.10 )conducting a Marathon 
investigation into the March 19 
shooting of President Chen Shui-bian
and Vice President Annette Lu." and 
gave an hour, almost conclusive 
scientific report this morning 7 am
(4/10/2004, atonement, resurrection day)

Creativity Progress in Taiwan



NTUNTU--TaidaTaida No.1 antiNo.1 anti--SARS chemicalsSARS chemicals

SARSSARS冠狀病毒在接觸「抗煞一號」化合物後，套膜會很快崩解而失去致病性。冠狀病毒在接觸「抗煞一號」化合物後，套膜會很快崩解而失去致病性。

「抗煞一號」的正式化學名稱是「抗煞一號」的正式化學名稱是「8-hydroxyoctanoic acid」，是由碳、氫、氧組成的化合物，每個分子大小，是由碳、氫、氧組成的化合物，每個分子大小

約廿奈米約廿奈米 （一奈米為十億分之一公尺），比大小在六十到兩百廿奈米之間的ＳＡＲＳ冠狀病毒還小。（一奈米為十億分之一公尺），比大小在六十到兩百廿奈米之間的ＳＡＲＳ冠狀病毒還小。



Discovery of Conducting Polymer: “..As soon as we added one drop of bromine into 
the flask, the conductivity jumped so rapidly, ten times, a hundred times, one-thousand 
times, ten-thousand times, a million times, ten-millions times…… So, at that moment, the 
door to the conducting polymer was opened.  “

（榮獲二○○○年諾貝爾化學獎的主要論文，

領銜作者為台師大 姜傳康校友）



The Nobel Prize in Chemistry 1986:The Nobel Prize in Chemistry 1986: Yuan T. Lee 1/3 of the 
prize (in Hsinchu, Taiwan) b.1936 ; Dudley R. Herschbach 1/3 of the 
prize USA; John C. Polanyi 1/3 of the prize Canada
"for their contributions concerning the dynamics of chemical elementary processes"

TaiwanTaiwan’’s Uncle Lee(1): s Uncle Lee(1): 台灣的李表哥台灣的李表哥--------ScienceScience



Ang Lee’s performance 
in Arts:   Oscar best 
movie and best director

TaiwanTaiwan’’s Uncle Lee(2): s Uncle Lee(2): 台灣的李表哥台灣的李表哥------ArtArt

2001年以臥虎藏龍獲金球獎最佳導演獎
2006年斷背山獲金球獎最佳導演獎
2006年以斷背山獲奧斯卡金像獎最佳導演獎
2008年以「色，戒」在威尼斯影展得到金獅獎





Top 20 Ranking of the SCI Papers (Feb.2008)

202012  (7)12  (7)12,66312,663BelgiumBelgium

19193.35  (16)3.35  (16)12,96412,964PolandPoland

185.79  (14)13,149Taiwan

17170.77  (18)0.77  (18)14,22014,220BrazilBrazil

1623.00  (1)16,836Switzerland

151518.91  (2)18.91  (2)16,87116,871SwedenSweden

14140.20  (20)0.20  (20)21,60521,605IndiaIndia

13134.48  (15)4.48  (15)21,71621,716South KoreaSouth Korea

121214.33  (3)23,04023,040Netherlands

111113.07  (5)13.07  (5)25,60025,600AustraliaAustralia

10107.09  (12)7.09  (12)28,45928,459SpainSpain

992.04  (17)2.04  (17)29,29229,292RussianRussian

8812.89  (6)12.89  (6)40,90140,901CanadaCanada

777.13  (11)7.13  (11)40,99940,999ItalyItaly

660.37  (19)0.37  (19)47,75347,753ChinaChina

558.88  (10)8.88  (10)53,47853,478FranceFrance

449.34  (9)9.34  (9)76,51076,510GermanyGermany

3314.19  (4)14.19  (4)84,79384,793UKUK

226.65  (13)84,86984,869Japan

111.18  (8)321,278USA

SCI(RSCI(R
ankank,,經經))

SCI Papers per Ten Thousand SCI Papers per Ten Thousand 
Population (Rank, Population (Rank, 準準))

Total of SCI Total of SCI 
PapersPapers

CountryCountry

from National Science Council Feb, 2004





Impact Factor in Nature ScienceImpact Factor in Nature Science

Resource: NSC, April 2003   資料來源：國科會自然處2003年4月

Western countries

Eastern countries



Figure 1: Total Impact = "Number of SCI publications" multipliedFigure 1: Total Impact = "Number of SCI publications" multiplied by by 
"Average number of citations per paper" = Total Number of Citati"Average number of citations per paper" = Total Number of Citations. ons. 

SCI = Science Citation IndexSCI = Science Citation Index





評比項目評比項目 美國美國 新加坡新加坡 HKHK 澳洲澳洲 瑞典瑞典 愛爾蘭愛爾蘭 TWNTWN ChinaChina 日本日本 印度印度 韓國韓國

整體排名整體排名 11 22 33 77 99 1212 1313 1717 2222 2929 3131

1.1.經濟表現經濟表現 11 33 55 1515 2222 2424 2121 22 2929 1818 4747

2.2.政府效能政府效能 1818 11 22 55 1111 77 1616 1212 3939 2323 3737

3.3.企業效率企業效率 33 22 11 66 88 44 1010 3333 2424 2020 3636

4.Basic4.Basic
ConstructionsConstructions 11 33 1919 1616 55 2323 1717 3131 44 4949 2121

(1)(1)基本建設基本建設 22 11 33 1010 1717 3232 1919 1616 1818 4040 2727

(2)Tecknology(2)Tecknology 11 22 88 2222 33 2323 55 3232 1616 4141 1414

(3)Science(3)Science 11 88 2727 1818 66 2323 44 1010 22 2929 55

(4)(4)健康與環健康與環

境境
2020 1414 1616 1313 44 1919 3232 4949 99 5151 2626

(5)(5)教育教育 1212 1111 2424 66 33 1515 1919 4242 2222 5454 3535
資料來源：瑞士洛桑國際管理學院（International Institute for Management Development ,IMD）,           

The world  competitiveness yearbook 2008. 

洛桑國際管理學院世界競爭力排名洛桑國際管理學院世界競爭力排名
----20082008 The world  competitiveness ranking



Science Science -- *The Ruler of the Education*The Ruler of the Education””--
Promotion Base: Promotion Base: Science Education CenterScience Education Center

college of Science, National Taiwan Normal University, Taipei, Tcollege of Science, National Taiwan Normal University, Taipei, Taiwanaiwan

Summary of the works in administration of the 
“creative science education”tasks

in the past 35 years



5 periods of Science Education Reform 5 periods of Science Education Reform 
Toward TaiwanToward Taiwan’’s Creativity State of Art  (1950s Creativity State of Art  (1950----2009)2009)

Imported Science Education:Imported Science Education:
 1st Period : 19491st Period : 1949--1957  Classical Science Education 1957  Classical Science Education 

(mixed experience from Mainland China and Japan)(mixed experience from Mainland China and Japan)
 2nd Period: 19582nd Period: 1958-- 1973  1973  SpunickSpunick (Academic Orient) (Academic Orient) 

Science Education (Junior High Science Education (Junior High NaffiedNaffied Science from UK Science from UK 
and Senior High Science from USA)and Senior High Science from USA)

SelfSelf--running DIY Science Education:( after SEC founded)running DIY Science Education:( after SEC founded)
 3rd Period: 19743rd Period: 1974--1995 (Science, Technology and 1995 (Science, Technology and 

Society) Science EducationSociety) Science Education
 4th Period: 19954th Period: 1995--2002  (Free Market ) Science 2002  (Free Market ) Science 

Education (constructivism revisit)Education (constructivism revisit)
 5th Period: 20025th Period: 2002-- ( Integrated ) Science Education( Integrated ) Science Education



35 years History and Mission of  35 years History and Mission of  
(Centralized to De(Centralized to De--centralized )centralized )

Science Education Centre ,National Taiwan Normal University Science Education Centre ,National Taiwan Normal University 
and 30 years Steering Committee, Ministry of and 30 years Steering Committee, Ministry of EducaitonEducaiton

 The Science Education Center was established in The Science Education Center was established in 
19741974 with the support of the Ministry of Education, with the support of the Ministry of Education, 
Republic of China on Taiwan.Republic of China on Taiwan. (Dr. (Dr. KuanKuan--Jen Jen 
YangYang(Bio(Bio.).), the Dean of, the Dean of the College of Science, was the College of Science, was 
the first directorthe first director of Science Education Center. He of Science Education Center. He 
initiated the Reformation Projectsinitiated the Reformation Projects for Improvement for Improvement 
of Junior High School Science and Mathematics of Junior High School Science and Mathematics 
Curricula.Curricula. ))------3rd Generation of Science Education 3rd Generation of Science Education 
Innovation. Innovation. 

 Dr. ChinDr. Chin--Chi Chao Chi Chao (Phys.)(Phys.), the second director of , the second director of 
center, started to execute the projects of center, started to execute the projects of Science Science 
Education Steering Committee Education Steering Committee in September 1979.in September 1979.

 Professor MinProfessor Min--Tong Wey Tong Wey (Chem.) (Chem.) was the third was the third 
director of center from August 1980 to July 1995director of center from August 1980 to July 1995------
DebutDebut of the of the 4th4th Generation of Science Education Generation of Science Education 
Innovation. Innovation. 



Executive Directors  of 4th ~ 8th Executive Directors  of 4th ~ 8th TransisionTransision of the of the 
DeDe--Centralized) Science Creative EducationCentralized) Science Creative Education

 Dr. Dr. JauJau--D Chen (mathematics professor )was the fourth director D Chen (mathematics professor )was the fourth director 
of center from August 1995 to January 2000; of center from August 1995 to January 2000; 

 then Dr. then Dr. ChingChing--Song Song ShernShern (physics professor ) was the fifth (physics professor ) was the fifth 
director of center from February 2000 to July 2000;director of center from February 2000 to July 2000;

 Dr. TaiDr. Tai--Shan FangShan Fang,, professor of chemistry , sixth director of professor of chemistry , sixth director of 
center from Aug. 2000 to Aug. 2005;center from Aug. 2000 to Aug. 2005;

 Dr. ChenDr. Chen--Yung Lin,   professor  of Life Sciences   September Yung Lin,   professor  of Life Sciences   September 
2005 to July 2006. (72005 to July 2006. (7thth))

 Dr. ChunDr. Chun--Yen Chang, Professor of Dept. of Earth Sciences, is Yen Chang, Professor of Dept. of Earth Sciences, is 
currently the Director of the Science Education Center since currently the Director of the Science Education Center since 
August 2006. (8August 2006. (8thth))

Math

Phys

Chem

Bio

Earth



GOALS & TASKSGOALS & TASKS
RESEARCHRESEARCH‧‧DISSEMINATION & DISSEMINATION & 

SERVICESERVICE‧‧PUBLICATIONPUBLICATION
 1.Conduct variety of researches that lead to improvement 1.Conduct variety of researches that lead to improvement 

of mathematics and science teaching and learning.of mathematics and science teaching and learning.
 2.The development and dissemination of high school 2.The development and dissemination of high school 

mathematics and science instructional materials, mathematics and science instructional materials, 
teaching aids, and evaluation materials and methods.teaching aids, and evaluation materials and methods.

 3.3.Conduct international symposia, workshop, and Conduct international symposia, workshop, and 
conferences on topics of mathematics and science conferences on topics of mathematics and science 
education.education.

 4.Conduct workshops or activities for mathematics and4.Conduct workshops or activities for mathematics and
science teachers, which provide opportunities for science teachers, which provide opportunities for 
innovation of teaching and learning.innovation of teaching and learning.

 5.Collecting and exhibiting international mathematics and 5.Collecting and exhibiting international mathematics and 
science education materials.science education materials.



GOALS & TASKSGOALS & TASKS
RESEARCHRESEARCH‧‧DISSEMINATION & DISSEMINATION & 

SERVICESERVICE‧‧PUBLICATION (continued)PUBLICATION (continued)

 6.Publish Science Education Monthly Journal, report 6.Publish Science Education Monthly Journal, report 
of research projects, instructional materials, and of research projects, instructional materials, and 
curriculum materials.curriculum materials.

 7.Conduct projects for senior high school mathematics7.Conduct projects for senior high school mathematics
and science gifted students.and science gifted students.

 8.Participated the study of the International Association8.Participated the study of the International Association
for the Evaluation of Education Achievement (IEA).for the Evaluation of Education Achievement (IEA).

 9.Conducting mathematic and scientific workshops for9.Conducting mathematic and scientific workshops for
high school students.high school students.

 10.Establish a science education network.10.Establish a science education network.
 11.Associated with Department of Ministry Education in 11.Associated with Department of Ministry Education in 

disseminating creative science education.disseminating creative science education.



Current Current 
MultiMulti--phases running Science Education phases running Science Education 

towards Creative Taiwantowards Creative Taiwan
--””knowledgeknowledge”” economics eraeconomics era’’s science education s science education --

 The 5th  period of TaiwanThe 5th  period of Taiwan’’s Science Education s Science Education 
Innovation (1995Innovation (1995----2010), the 6 top2010), the 6 top--eliteelite--classesclasses
are created around the island run by the cooperation 
of the local top university and senior high school.

 Centre of Science Education: Curricula and 
education materials, integrated nine-years 
progressive and coherent teaching and learning 
materials、enquiry-centered teaching strategy and 
DIY and action research on material and biological 
science materials; deferring the career-oriented to 12 
grade compulsory science education. 

 Extra-curriculum activities on Science Education:(as
follows)



Extra-curriculum activities on 
Creative Science Education

1.middle school weekend science study camp(25 years history, 
continued and enhanced)

2.basic science nursing senior high students project (a five years 
experimental project , from 2002 to 2007 replace the 19 years history 
of science-talent senior high students project)

3.annual national science fair (STS science fair from 2002 instead of 
original 43 years science fair)

4.annual Taiwan International Science Fair:(to replace the original 43 
years national science fair)

5.annual national science olympiads:(12 years old to replace the original 
practical tasks competition from 1984) 

6.all level science odysseies: (5 years creative STS competitions)



Extra-curriculum activities on Science 
Education (continued)

7.TIMSS-R and TIMSS-2003, 2007 (IEA): (Taiwan ranked as No. 1 in 
Science and No.3  in Mathematics for 14 yearold group in TIMSS-R) 
(The results of TIMSS-2003 will be released in  Dec. 2004)

8.International Science Olympiads:Sinior High (Mathematics and 
Chemistry ,18years; Physics, 16 years; Information, 16 years、
Biology, 11years,  Earth Science, 3 years); Junior High (IJSO, 5 years)

9.Reform the Joint-Senior High Exam and Joint-Colleges Exam systems: 
(Exam-oriented science education is the most serious problem in Education)

10. Academic Fellow Dr. Mrs.Wu’s Summer Science Study Camp (11 years 
old civil foundation supporting to resurrection of the youngsters interesting 
in Science)

11. Annual national science week: watering and greening Taiwan

12. 3rd (APEC) Youth Science Festival was held 2004 in Beijing, China 
((1st：1999 in Korea ,2nd：2001 in  Singapore; 4th will be in Thailand 
2010)



現在高中除了數理資優班、語文優班之外，今年起 (2009) 正式開了 6 classes (180 students) 
Science Magnetic Class) ，也可以設置「科學班」，並開始招生。
近年來，我國學生在國際重要評比項目中，科學及數學的表現相當亮眼，「PISA 2006」國際評比中，我
國學生「數學素養」世界第一，「科學素養」排名第四；2007年TIMSS調查研究結果，小四學生數學和
科學排名世界第三和第二；國二學生數學和科學排名世界第一和第二，表現相當優異；我國國中及高中學
生參加國際數理學科奧林匹亞競賽成績也名列前茅，足見我國中小學科學教育基礎扎實，學生在科學領域
學習表現頗具潛力。在全球知識經濟洪流中，我國更勢必憑藉培育各領域優秀人才以提升國際競爭力，因
此，教育部希望藉由在高中階段開設科學班，為我國持續培育優秀科學創造力人才。

The assessment system in Taiwanese secondary schools was long dominated by so-called objective 
testing, which have been criticized for its failure for monitoring students’ high-order scientific 
thinking/abilities. The Science Education Center promoted the use of alternative assessment in the 
science classroom in Taiwan and conducted a three-year long project, from 1998 to 2000, to develop 
items of performance assessment for students in secondary schools. Performance assessment provides 
activities with authentic context, which offer opportunities for students to solve problem. During the 
process of performance assessment, students’ knowledge and high-order thinking are monitored and 
evaluated. The promotion of alternative assessment paved the foundation for later creativity research 
and game in Taiwan. The Science Education Center afterward held a series of creativity contest and 
attracted attention from many smart students. 

The Science Education Center was funded to carry out the TIMSS-R (1999), TIMSS 2003, and 
TIMSS 2007 projects since 1997, which is an international study on achievement of science and 
mathematic for primary and secondary students. The TIMSS project needed cooperation among 
scientists, science educators, and science teachers. The Science Education Center demonstrated its 
efficient administration and research quality to complete this internationally large scale of study. With this 
reputation, the Science Education Center was funded by the Ministry of Education to conduct two more 
national assessments on secondary students’ achievement of science and mathematics, with the aim to 
evaluate the effectiveness of current curriculum. Later, the Ministry of Education funded a project on the 
investigation of the profile of science and mathematics teachers and on the feedback and attitudes of 
science and mathematics teachers on the current curriculum. The result of survey study will inform the 
Ministry of Education the implementation of the current curriculum.





2003 TIMSS 2003 TIMSS (Taiwan(Taiwan＇＇s Performance)s Performance)

 The International Association for the The International Association for the 
Evaluation of Educational Achievement, Evaluation of Educational Achievement, 
IEA: Third International Mathematics and IEA: Third International Mathematics and 
Science StudyScience Study--Repeat, TIMSSRepeat, TIMSS--R : R : 
For For Grade 8 (14 years old)Grade 8 (14 years old) rank as rank as No.1 in No.1 in 
Nature ScienceNature Science and and No.3 in MathematicsNo.3 in Mathematics, , 
among among 38 participating countries38 participating countries。。



IJSOIJSO and  and  OECD/Pisa OECD/Pisa 20062006
 The first The first IInternational nternational JJunior unior SScience cience OOlympiad (lympiad (IJSOIJSO) will be held ) will be held 

from 5 from 5 -- 14 December 2004 in 14 December 2004 in Jakarta,IndonesiaJakarta,Indonesia .. 6 6 students with students with 
two accompanying persons.two accompanying persons. Test Test CompetionCompetion , Consist of 25 problems (, Consist of 25 problems (multiplechoicemultiplechoice) ) 
each problem has 2 point. If student made mistake there will be each problem has 2 point. If student made mistake there will be a penalty. Total 50 Points.  a penalty. Total 50 Points.  TheoriticalTheoritical , , 
Consists of 3 problems, each problem has 10 Consists of 3 problems, each problem has 10 pontpont. No penalty for mistake. Total 30 point. . . No penalty for mistake. Total 30 point. . Experimental, Experimental, 
Consists of 2 problems, each problem has 10 point. No penalty foConsists of 2 problems, each problem has 10 point. No penalty for mistake. Total 20 point.r mistake. Total 20 point. (MOE, (MOE, 
orgnizedorgnized by NTNU)).  This year will be the 6th IJSO (in by NTNU)).  This year will be the 6th IJSO (in 亞塞拜然亞塞拜然), 31 to 43 ), 31 to 43 
countries, Taiwan Ranked as No.1~2,  2 times got 6 countries, Taiwan Ranked as No.1~2,  2 times got 6 goldsgolds, 3 times got 5 , 3 times got 5 
goldsgolds and 1 silver.and 1 silver.

 OECD Programme for International Student Assessment (PISA) OECD Programme for International Student Assessment (PISA) 
Invitation to a Joint Meeting of PISA 2003 and PISA 2006 NationaInvitation to a Joint Meeting of PISA 2003 and PISA 2006 National l 
Project ManagersProject Managers : (NSC, executed by NKNU): (NSC, executed by NKNU)

March – June 2005 Field Trial
March – June 2006 Main study
December 2007 International results released by the OECD Secretariat





15 Years Old Mathematic Literacy: 
Ranked as No.1

15 Years Old Science Literacy: 
Ranked as No.4



15 Years Old Reading Comprehensive Literacy: 
Ranked as No.16



Resource(資料來源)：MOE(教育部中教司)（2009）

台灣參加1992~2009國際奧賽得獎成績統計
Metals Obtained by Taiwan’s Contestants of International Science Olympiads (1992~2009)
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學系學系((AcaAca.).) 數學系數學系
MathMath

物理系物理系
PhyPhy

化學系化學系
ChemChem

生科系
Bio

醫學系
Medi

電機系
EE

資訊系
IT

全部學生全部學生
平均平均(All)(All) 70.20 70.20 76.80 76.80 73.90 73.90 77.62 81.45 79.33 76.49

奧賽學生奧賽學生
平均平均((ISOsISOs)) 77.6177.61 81.1681.16 81.6481.64 77.07 82.17 81.44 79.85

成績差異成績差異
DifferenceDifference

差異百分比差異百分比
VariationVariation

7.41 7.41 
10.5510.55

%%

4.36 4.36 
5.67%5.67%

7.74 7.74 
10.4810.48

%%

--0.55 0.55 
--0.71%0.71%

0.73 0.73 
0.89%0.89%

2.11 2.11 
2.66%2.66%

3.363.36
4.40%4.40%

各系奧賽學生學業平均成績與全部學生學業平均成績
差異摘要表(Academic Performance in Undergraduates)



奧賽學生大學學業成績分析奧賽學生大學學業成績分析
(1)(1)參與奧林匹亞競賽的選手進入大學各學系之後，整體奧賽學生參與奧林匹亞競賽的選手進入大學各學系之後，整體奧賽學生

全部學期學業成績表現較一般生成績表現佳。全部學期學業成績表現較一般生成績表現佳。

(2)(2)各學系的整體奧賽學生平均成績與一般生平均成績差異百分比的比較發

現，醫學系的差異性最少，數學系和化學系的差異最大。

Comparison of the Peer Undergraduates: No difference in Biological and Medical 
Science students, but much better and significant performance in Math and Physic, 
Chemistry students.

(3)(3)個別奧賽學生平均成績高於一般生平均成績的人數比低於一般個別奧賽學生平均成績高於一般生平均成績的人數比低於一般
生的人數都為相對較多。不過也有少數奧賽學生成績表現在一生的人數都為相對較多。不過也有少數奧賽學生成績表現在一
般生平均成績之下。般生平均成績之下。

(4)(4)多數奧賽學生在入學當學年學業成績排名都較佳，但之後各學多數奧賽學生在入學當學年學業成績排名都較佳，但之後各學
期成績排名百分比名次則略有逐年增加趨勢。期成績排名百分比名次則略有逐年增加趨勢。

(5)(5)各學期的成績差異百分比的趨勢線經分析，發現奧賽學生成績各學期的成績差異百分比的趨勢線經分析，發現奧賽學生成績
表現趨近於一般生的平均表現。表現趨近於一般生的平均表現。



臺灣國際科學展覽會歷年參展國家數統計表

（2002-2009）
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臺灣國際科學展覽會歷年參展人數統計

（2002-2009）
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(歷年入選人數÷歷年報名人數) ×100% = 66%
(歷年得獎人數÷歷年報名人數) ×100% = 32%
(歷年國外參展人數÷歷年國內參展人數) ×100% =10%



Prizes obtained by Prizes obtained by TaiwanTaiwan＇＇s Contestants of ISEFs Contestants of ISEF
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備註: 
美國國際科技展覽競賽有18類科，於1997年起設英特爾青年科學家獎(每年3名)歷年來僅有6名美國以外

國家之學生（加拿大2名、德國2名、中國大陸1名)獲獎

我國於2008年由蘇意涵獲得殊榮



韓國韓國(Korea Science Magnetic School)(Korea Science Magnetic School)

20022002年成立年成立BusanBusan Academic of ScienceAcademic of Science((釜山科學高釜山科學高
中中))

釜山科學高中是韓國科學技術部為了培育世界級科學家釜山科學高中是韓國科學技術部為了培育世界級科學家

而特別設立的學校，自而特別設立的學校，自20042004年春天起每年自全韓挑選年春天起每年自全韓挑選

144144名資優中學生，全部住校、密集授課，要在前兩年名資優中學生，全部住校、密集授課，要在前兩年

內上完高中與大學的課程，第三年將準備送他們到韓國內上完高中與大學的課程，第三年將準備送他們到韓國

或國外的知名大學參與科學研究。或國外的知名大學參與科學研究。

2005年 Korea Science Academy
資優科學高中: 年收200名全部住校(200 students)

韓國近年在國際科學奧林匹亞競賽都獲得不錯的成績。韓國近年在國際科學奧林匹亞競賽都獲得不錯的成績。



日本日本(Japan Science Magnetic School)(Japan Science Magnetic School)

 20052005至韓國取經至韓國取經

 英語教學英語教學

 先通識先通識((奈米，生物，環境與訊息奈米，生物，環境與訊息))後專業後專業

 實驗為主，理論為輔，貴重儀器專業管實驗為主，理論為輔，貴重儀器專業管
理，一流學者參與理，一流學者參與

 培養未來能領導世界的科學家培養未來能領導世界的科學家

 一年收一年收237 students.237 students.



科大少年班1978年三月創辦，至今30年。首批21名中，最大15
歲，最小11歲。
A.H.UST Junior Class was founded in March 1978 and has 
30 years history. The first class of 21 students, the eldest 
is 15-year-old, the youngest 11 years old.
成功案例: 微軟公司全球副總裁張業勤，中國雅虎社區總經理
李俊凌，英國伯明翰大学計算機學院首席教授姚新
Success Stories: Microsoft's vice president Zhang Yeh
Qin, the Chinese general manager of Yahoo's community 
Li Junling, University of Birmingham School of Computer 
Science, chief-Professor Xin Yao.
爭議案例: 寧鉑出家為僧，與甘政自我封閉
Dispute Cases: Ning Bo ended up with a Buddhist monks 
and nuns, and Ganzheng self-enclosed 

中國大陸(Mailand China)



黑道大哥黑道大哥「教你去做」、「做給你看」、「帶著你做」、「看著你做」、「讓「教你去做」、「做給你看」、「帶著你做」、「看著你做」、「讓
你去做」你去做」五個循序漸進步驟五個循序漸進步驟, , 養出養出22個柏克萊女兒個柏克萊女兒; ; 

A Taiwan Gangster father employed A Taiwan Gangster father employed five sequential stepsfive sequential steps :  1,:  1,"teaching you to do", "teaching you to do", 
2,"doing by himself to you", 3,"taking  you to do", 4,"looking a2,"doing by himself to you", 3,"taking  you to do", 4,"looking at you to do", 5,"letting t you to do", 5,"letting 
you do you do ““ to cultivate his 2 daughters becoming the US Berkeley Graduatesto cultivate his 2 daughters becoming the US Berkeley Graduates

52歲的呂代豪回憶，他在民國65年越獄，曾在太平洋漂流了24小時，隔
年二月被抓回管訓隊，被銬上36公斤腳鐐，背30公斤的沙包，整天被吊
在樹下，他生不如死，背英文字典打發時間，每天背500個英文單字，
比外國人還行，光「雞皮疙瘩」他就會5個不同單字。
呂代豪說，後來朋友送他一本「英文名人演講稿一百篇」，他照背不
誤，從「麥帥為子祈禱文」背到羅斯福的「四大自由」，足足背了6 、
7百段，出口成章，托福考了630分，順利到美國讀碩、博士。
「黑道牧師」養了一對可愛的千金，他教孩子的絕招，就是「教你去
做」、「做給你看」、「帶著你做」、「看著你做」、「讓你去做」。
呂代豪感嘆，台灣的傳統教育，通常只有第一、第五個步驟，即教你
做，跳到直接讓你做，沒人帶領、陪著檢討，成效不佳。
呂代豪的大女兒呂永潔說，黑道老爸的教育常出怪招，例如他篤信背演
講稿的功效，小時候常要她參加英文演講比賽，距比賽還很早，就催著
她背講稿，有次說要飯後散步，結果帶她到一個圓形劇場背講稿，還不
斷指導「手勢、手勢、要真情流露」，現在想想實在很鮮。



數學界的莫扎特數學界的莫扎特: : 華裔數學家陶哲軒華裔數學家陶哲軒 UCLAUCLA新偶像新偶像

The mathematical community Mozart: Chinese mathematician The mathematical community Mozart: Chinese mathematician 

Terence Tao,  UCLA New idolTerence Tao,  UCLA New idol
今年一月，有四百名聽眾擠進洛杉磯加州大學的禮堂，聆聽一場有關質今年一月，有四百名聽眾擠進洛杉磯加州大學的禮堂，聆聽一場有關質
數的演講，還有三十五人在隔壁教室觀看演講實況轉播，另外八十名向數的演講，還有三十五人在隔壁教室觀看演講實況轉播，另外八十名向
隅聽眾則不得其門而入，這種冷門的講題竟能吸引這麼多聽眾，實在罕隅聽眾則不得其門而入，這種冷門的講題竟能吸引這麼多聽眾，實在罕
見。見。
當天發表演講的數學系教授陶哲軒（見圖，紐約時報）用詞有禮、態度當天發表演講的數學系教授陶哲軒（見圖，紐約時報）用詞有禮、態度
從容，還帶著些許澳洲鄉音，他之所以格外受人矚目，因為他是世上少從容，還帶著些許澳洲鄉音，他之所以格外受人矚目，因為他是世上少
見的數學奇才。陶哲軒兩歲就識字，九歲開始研讀大學數學課程，見的數學奇才。陶哲軒兩歲就識字，九歲開始研讀大學數學課程，二十二十
歲拿到博士學位。歲拿到博士學位。(got Ph.D. at 20)(got Ph.D. at 20)
現年三十一歲的陶哲軒研究範圍非常廣泛，從質數到圖像壓縮都有，去現年三十一歲的陶哲軒研究範圍非常廣泛，從質數到圖像壓縮都有，去
年夏天他更贏得相當於數學諾貝爾獎的費爾茲獎及獎金高達五十萬美元年夏天他更贏得相當於數學諾貝爾獎的費爾茲獎及獎金高達五十萬美元
的麥克阿瑟獎學金。的麥克阿瑟獎學金。(got (got ““Nobel Prize equivalent Nobel Prize equivalent ““ at age 31)at age 31)
陶哲軒的同僚戲稱他是搖滾巨星和數學界的莫札特，他本人也忍不住拿陶哲軒的同僚戲稱他是搖滾巨星和數學界的莫札特，他本人也忍不住拿
自己的超人氣開玩笑：「人一旦出名就會愈來愈出名，這是芭黎絲．希自己的超人氣開玩笑：「人一旦出名就會愈來愈出名，這是芭黎絲．希
爾頓效應。」不過，名氣並未影響陶哲軒的生活，他的辦公室裡還貼著爾頓效應。」不過，名氣並未影響陶哲軒的生活，他的辦公室裡還貼著
日本漫畫「亂馬日本漫畫「亂馬1/21/2」的海報，平常一樣穿著普通的運動衫、牛仔褲和破」的海報，平常一樣穿著普通的運動衫、牛仔褲和破
球鞋去上課，看起來跟研究生沒有兩樣。球鞋去上課，看起來跟研究生沒有兩樣。
他兩歲時就能用積木教年紀較大的玩伴數數，還能用積木拼出「狗」和他兩歲時就能用積木教年紀較大的玩伴數數，還能用積木拼出「狗」和
「貓」等字。陶哲軒五歲時入校就讀，父母和學校師長特別設計了專屬「貓」等字。陶哲軒五歲時入校就讀，父母和學校師長特別設計了專屬
課程，讓他能以自己的速度通過每一項科目。陶哲軒在數學與科學上的課程，讓他能以自己的速度通過每一項科目。陶哲軒在數學與科學上的
表現迅速跳級，但其他科目的成績則與同齡生較接近，英文課作文尤其表現迅速跳級，但其他科目的成績則與同齡生較接近，英文課作文尤其
令他頭大，例如老師要求他寫一篇家中現況的作文，結果陶哲軒竟然詳令他頭大，例如老師要求他寫一篇家中現況的作文，結果陶哲軒竟然詳
細列出每間房中的所有物品。七歲半時，他開始到當地高中上數學課。細列出每間房中的所有物品。七歲半時，他開始到當地高中上數學課。
父親陶象國深知，天才兒童長大後，發展常不如預期。陶家父母決定不父親陶象國深知，天才兒童長大後，發展常不如預期。陶家父母決定不
讓陶哲軒過早進入大學，而是請來數學教授專門指導陶哲軒，數年後才讓陶哲軒過早進入大學，而是請來數學教授專門指導陶哲軒，數年後才
到大學進修數學及物理課程，贏得多項國際數學大獎，直到十四歲才正到大學進修數學及物理課程，贏得多項國際數學大獎，直到十四歲才正
式成為大學生。陶哲軒兩年內就完成大學學業，一年後取得碩士學位，式成為大學生。陶哲軒兩年內就完成大學學業，一年後取得碩士學位，
再轉往美國普林斯頓大學攻讀博士，二十歲拿到博士學位。再轉往美國普林斯頓大學攻讀博士，二十歲拿到博士學位。��（取材自紐（取材自紐
約時報）約時報）

‧他是天才兒童，自己學會
了認字
‧他也3歲的陶哲軒已經
展示出6歲孩子才有的讀、
寫和算術能力是個活潑淘氣
的孩子，在自己編寫的電腦
程式中搞惡作劇
‧他的智商高達221，比正
常人的智商高出近100
‧二十歲拿到博士學位。
‧他31歲就獲得了數學界最
高獎項



馬來西亞華裔華裔神童張世明馬來西亞華裔華裔神童張世明1515歲讀博士歲讀博士
Malaysia's wellMalaysia's well--known Oversea Chinese "child prodigy"known Oversea Chinese "child prodigy"

壓力過大壓力過大3131歲憂鬱症早逝歲憂鬱症早逝

Depression and early death at 31Depression and early death at 31
2007.01.112007.01.11 中國時報中國時報 楊明暐楊明暐//綜合報導綜合報導

據報道，張世明是馬來西亞家喻戶曉的華裔“神童”，張世明居
住在馬來西亞芙蓉武吉亞沙花園，他早年的智商高達148，這
種智商在全世界人口中僅佔2%。張世明11歲從小學畢業，12
歲從初中一年級一躍跳到了大學一年級，到馬來西亞英迪學院
攻讀美國大學課程。1989年，13歲的張世明進入美國麻省理工
學院求學，創下了吉尼斯世界紀錄，成了美國麻省理工學院最
年輕的外國留學生。

1992年，不滿16歲的張世明又考進美國紐約康奈爾大學，
攻讀博士學位。1997年(MIT Ph.D at age 20)) ，張世明博士畢業，
留在美國繼續從事研究工作。

然而張世明從美國大學拿到博士學位後，就仿佛銷聲匿跡
了，人們幾乎再也沒有听到過他的消息。直到2002年，張世明
的父親張其霖發表一份聲明，稱張世明在美國獲得博士學位
後，由于年紀太輕，沒能適應美國社會的現實環境和工作壓
力，再加上眾人都對他這個“神童”投以異樣的眼光，導致他心
理壓力過大，性格變得異常孤僻和沉默寡言。



Yi-Han Su, 17, of Chinese Taipei, was one of three students who received 
top honors at the 2008 Intel International Science and Engineering Fair 
in Atlanta, Friday, May 16, 2008. Su was awarded for her efforts to 
identify a high-activity catalyst that could improve methanol reforming 
reactions in order to generate hydrogen more efficiently.

Sana Raoof, left, 17, of 
Muttontown, N.Y., Yi-Han Su, 17, 
center, of Chinese Taipei and 
Natalie Saranga Omattage, right, 
17, of Cleveland, Miss., pose after 
receiving top honors at the 2008 
Intel International Science and 
Engineering Fair in Atlanta, 
Friday, May 16, 2008. The young 
women each received a $50,000 
scholarship from the Intel 
Foundation as part of their award.
The 2008 Intel International 
Science and Engineering Fair 
brought together more than 1500 
students from 51 countries, 
regions and territories to compete 
for more than $4 million in awards 
and scholarships. 



2005 37th 2005 37th IChOIChO Press ConferencePress Conference

第第3737屆屆20052005國際化學奧林匹亞記者國際化學奧林匹亞記者((July 15,2005)July 15,2005)

“Some countries give their students a 
significant incentive to win a gold medal. 
Tai-Shan Fang, who was head mentor for 
the team from Chinese Taipei (otherwise 
known as Taiwan) for 18 years, said that 
any student from Taiwan who wins a gold 
medal will receive 200,000 Taiwanese 
dollars (approximately $6,200 U.S.) and 
paid tuition through their Ph.D. studies if 
they choose to major in chemistry. "We 
are trying to cultivate the best R&D in 
chemistry," said Fang.” Adapted from
(C and E News, NOVEMBER 17, 2008 
VOLUME 86, NUMBER 46 PP. 74-76): 
Chemistry, Culture, And Camaraderie, 
The international chemistry olympiad
offers an experience worth its weight in 
gold By Linda Wang)



NewtonNewton’’s Laws Law (f=ma)(f=ma) vs.vs. Relativity LawRelativity Law ((E = mc2)

E=E=hvhv vs.       E=vs.       E=kTkT



Bell Taiwan Lab: NTU “new physics“ challenge “standard model“
測量到68個正反B介子對(一億五千萬分之68的機率)衰變為ΦKs介子的電荷宇稱隨時間演變質(-0.96) 與

理論值+731相度完全相反, 可能可以證實"超對稱理論" (8/13) 

台大物理博士班學生陳凱風是新物理徵兆的測量者，他昨天透過越洋視台大物理博士班學生陳凱風是新物理徵兆的測量者，他昨天透過越洋視
訊會議表示，剛看到實驗數據時，他「下巴差點掉下來」。訊會議表示，剛看到實驗數據時，他「下巴差點掉下來」。



再接再厲
挽回“實作科學”
之頹勢

Go! Go!
Be Creative  in 
41st IChO



神勇的台灣代表團榮獲2009年英國牛橋高能“電荷分
離”的第41屆國際化學奧林匹亞
4金大滿貫、名列全球第一

ChinaIseral

Taiwan

2009 OxBridge
41st IChO



Efficiency of the (Tradition and Simplified) Chinese and English Font)

41stIChO-Theory-China.pdf (870kBk)
41stIChO-Theory-UK.pdf (940kBk)
41stIChO-Theory-Taiwan.pdf (945kBk)

41stIChO-Practical-China.pdf (692k)
41stIChO-Practical-UK.pdf (680k)
41stIChO-Practical-Taiwan.pdf(678k)  

23/08/09 - The practical and theoretical examination papers can now be found online.
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關鍵性的勝利實作試題 (38藍分,佔總分14%紅分)”利用微導電
度計測量界面活性劑的臨界微胞電荷分離濃度”
Gold Metal Key P3 Task of the 41st OxBridge 2009 IChO ):
The Critical Micelle Concentration of a Surfactant

呼應準備題( In response to the 41st OxBridge 2009 IChO
Preparatory   “Problem P5 “-

“The Menshutkin Reaction”—SN2



+

_－－

聖母(天主)與聖子(基督)的電
荷分離(取材自
CHATSWORTH HOUSE & 
GARDEN典藏)



結論
1.社會的進步是由有創意的人推動，而由有細心與耐心的人去執行的。資優教育與

通才教育都 是造成社會進步的主因，因此從教育的角度，兩者都需要行政者的重
視與政府的資源，缺一不可。

2.資優與通才分野定在那裡，決定教育資源如何投入。
3.資優教育應多做少說，以降低被培育的社會壓力與一般大眾的情緒反彈。
4.鼓勵文史教師用中文教西方文化，而英文教師用英文教大中華文化。

Conclusion 
1. Social progress is driven by the creative people, and is implemented by 

the careful and patience people 。 The implementation of both gifted 
education and/or general education is the main cause of the social 
progress, therefore, from an educational point of view, both those who 
need administrative attention and government resources, are 
indispensable。

2.  Fixed the driving force line between the gifted and versatile,  there 
comes to decide how to invest resources for the creative education。

3. The hide-gifted education should do more to reduce the societal 
pressure that has been fostered by the general public back-lash。

4. Encourage “Chinese” and “History” teacher to teach western civilization 
with Chinese, whereas that of English teacher to teach Chinese 
civilization with English.  



Thank you very much Thank you very much 
for your attentionfor your attention

and and 
Your comment is Your comment is 

highly appreciatedhighly appreciated

謝謝謝謝! ! 聆聽聆聽!!
敬請指教敬請指教!!!!


