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簡報者
簡報註解
「人文社會與科技前瞻人才培育先期計畫」（以下簡稱本計畫）是教育部資訊及科技教育司（以下簡稱資科司）延續「新興議題(96-99年)」、「科學人文跨科際人才培育(SHS) (101-104年)」和「人文社會科學基礎及跨界應用能力 (HFCC) (104-107年)」）等相關中程綱要計畫所推動之教育先導先導性和實驗性教學計畫。
本計畫以施政目標中「促進人文與科技跨領域創新合作」為依據，面對社會變遷與新科技的挑戰，在新的教學環境中，培養能瞻遠、融整人文與科技的跨時代人才。
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簡報者
簡報註解
Richard Slaughter (1995)�前瞻並不是預測未來的技巧，而是一個人的屬性。前瞻可以讓我們權衡利弊，評估不同的行動方案，並投資於具可能性未來的每個面向，且用於作決策的輔助工具；最簡單前瞻的定義是：以我們目前可以採取的手段為起點，對未來採取開放的態度，建構對未來不同選項的看法，然後在這些不同選項之間進行選擇。
Luke Georghiou (1996)�前瞻(方法)是評估那些可能對產業競爭力，財富創造和生活品質產生重大影響的具體和技術發展的系統性(systematic )手段
Jennifer Cassingena Harper (2003) (Cited in UNIDO, 2005. p.10)�前瞻過程需要反覆地反思、交流、協商和討論，共同形塑出未來願景和策略，以期能充分透過科學、技術和創新對社會影響所帶來的長遠機會。前瞻是探求對未來及其孵育策略之開放性思考的共同空間 Ahdi Salo and Kerstin Cuhls (2003)�技術前瞻是政策策略情報的工具，旨在加深對潛在的科技發展及其對經濟和社會影響的解讀，以支援永續科技政策的形成，研發成果可以回應社會的需求，強化研發活動與創新體系之系統性長期發展的協作關係
Tuomo Kuosa (2017) �前瞻是一個透過結合事後認知(hindsight)，並對於現今複雜環境洞察力(insight)和系統性的理解未來以及對於未來的合理選擇的前景探索(prospection)系統化的過程。

Irvine, J. and Martin, B. (1984) Foresight in Science: Picking the Winners, Pinter Publishers, London. Issues in Integrative Studies, 2, 35–74
Slaughter, R. A. 1995. The foresight principle: cultural recovery in the 21st century. London, England: Adamantine Press.
Georghiou, L., 1996. The UK technology foresight programme. Futures 28 (4), 359–377. 
Harper, J.C., 2013. Impact of technology foresight: compendium of evidence on the effectiveness of innovation policy intervention. Manchester: Manchester Institue of Innovation Research.
http://www.innovation-policy.org.uk/share/15_Impact%20of%20Technology%20Foresight.pdf
United Nations Industrial Development Organization (UNIDO). 2005. Technology Foresight Training Manual : Volume 1 Organization and Methods. United Nations, Vienna.
Kuosa, T. 2017. Why Should We Do Foresight? Creating the Future We Want Cannot Be Based on Rear View Methods. https://www.futuresplatform.com/blog/why-should-we-do-foresight


X 2 #Z = (European Commission) Z & # 7 5/

( Joint Research Centre-JRC ) HaIIEMNERH

AIRERY ={EHE

« HIEAZETES - A2
#féﬁl%ﬁ’\]
o BIRER R AR A F A
o] Pl gllzE ey 2B iE R BR
e FIIEER A —EELEFE /0
gg%gg;%gg EEZRBENARKBIA
BB e —{EEZR - .X,.\c.ff%

. EEFIZRIA 28
6 T RS = E O
B ™

Al {ERERR AT -
/:~t|'_/L:\
» RSt AR E R A0

BRVSHE - 2R
AR EIRE=A

. WIEFERIRIE - MEBRBEFES A R THE
LZNTHRMSKEPRE - RRRE
A LR R 77 28R

ﬁu

)

B 2R : European Foresight team of the Knowledge for Growth (KfG) (2009)

45



簡報者
簡報註解
聯合研究中心主要是一個科學和知識服務機構，它聘請科學家進行研究，以便為歐盟政策提供獨立的科學建議和支援。聯合研究中心下屬單位知識增進部(European Foresight team of the Knowledge for Growth -KfG)專責提供前瞻性情報，以支援歐盟國家將前瞻技術作為輔助決策制定工具。

Saritas, O. 2018. Foresight in Transition: A Review and Way Forward. 6th International Conference on Future-Oriented Technology Analysis (FTA) – Future in the Making Brussels, 4-5 June 2018. https://ec.europa.eu/jrc/sites/jrcsh/files/fta2018-paper-a1_saritas_0.pdf
Smart, J. M., Foresight U and FERN. 2017. Introduction-Our Emerging Foresight Field. In The Foresight Guide: Predicting, Creating, and Leading in the 21st Century. http://www.foresightguide.com/six-eras-of-foresight-practice/.
Andersen, P. D., and Rasmussen, B. 2014. Introduction to foresight and foresight processes in practice: Note for the PhD course Strategic Foresight in Engineering. Department of Management Engineering, Technical University of Denmark. http://orbit.dtu.dk/files/96941116/Introduction_to_foresight.pdf
Daheim, C., and Hirsch, S. (2015). Emerging Practices in Foresight and Their Use in STI Policy. STI Policy Review, 6(2), 24-53.
Hines, A., and Gold, J. (2013). Professionalizing foresight: Why do it, where it stands, and what needs to be done. Journal of Futures Studies, 17(4), 35–54.
Miles, I. (2010). The development of technology foresight: A review. Technological Forecasting and Social Change, 77(9), pp.1448-1456.
Fuller, T. and Loogma, K. (2009). Constructing futures: A social constructionist perspective on foresight methodology. Futures, 41(2), pp.71-79.
Popper, R., 2008a. How are foresight methods selected?.Foresight,10(6), pp.62-89.
Popper, R., 2008b. Foresight Methodology. In L. Georghiou, J. Harper, M. Keenan, I. Miles, and R. Popper (Eds.), The Handbook Of Technology Foresight: Concepts and Practice (pp. 44-88).
Koschatzky, K. (2005). Foresight as a governance concept at the interface between global challenges and regional innovation potentials. European Planning Studies, 13(4), 619-639.
Tsoukas, H and Shepherd J (2004) Coping with the future: developing organizational foresightfulness–introduction. Futures, 36(2), 137-144.
Van der Heijden, K. (2004). Can internally generated futures accelerate organizational learning?.Futures, 36(2), 145-159.
Miles, I.& Keenan, M. (2003). Ten Years of Foresight in the UK. In documento presentado en la segunda conferencia internacional sobre prospectiva tecnológica, Tokio (Vol. 27). http://www.nistep.go.jp/IC/ic030227/pdf/p3-1.pdf.
Bell W, 1997 Foundations of Future Studies: Human Science for a New Era, Volume 1: History, Purposes, and Knowledge (Transaction Books, New Brunswick, NJ)
European Foresight team of the Knowledge for Growth (KfG) , 2009. What is Foresight? http://foresight.jrc.ec.europa.eu/index.html


AN 4

B

Q

ETTIRZ 758

1%

P =AVE- YN DR

at e S TS AR R

re = Y

TERIMEEIS M

EBI(E -

FEFE BB EIR 5 B LT -
I vk | R B 5 R e B B

AU T3 A

=1 :

AIEZE] - BRRAGET 2 TA]
{8 FHsk EE B EUBRRI T3 A

BIE#EEA

il 7Bz
rEFIE
ftese/ LIEsh
BiR

X B
AEMFER

RIAX

SRRl R

FeRE AT

67 ot 1]/ B
Z=NEE b

IRIR =R
BiRaYam /1BIR LIE
B4R

55 B2 12 13
BE/HE
SWOT 27
EERI LS

RYFZE [ ‘BB
BIEA

58] SE 32110
ZEIREDM

L=

S1E1BIR

g 1t [
NZEBBBRA DT

Giifavay

m:FEﬁg'Db

S HFER
iR/ RE RS
HIUA

==V laxiig
BEIMEER/ZE I

46

ERIZRIRE ;. Popper (2008b, p54)



簡報者
簡報註解
資料來源: Popper (2008b, p54)
Popper, R., 2008b. Foresight Methodology. In L. Georghiou, J. Harper, M. Keenan, I. Miles, and R. Popper (Eds.), The Handbook Of Technology Foresight: Concepts and Practice (pp. 44-88).
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簡報者
簡報註解
Piirainen, K. A., Andersen, A. D., and Andersen, P. D. (2016). Foresight and the third mission of universities: the case for innovation system foresight. Foresight, 18(1), 24-40.
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Sovacool (2014, p. 530)


簡報者
簡報註解
Sovacool, B.K., 2014. Diversity: energy studies need social science. Nature News, 511(7511), p.529-530
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簡報者
簡報註解
Klein, Julie Thompson. "The dialectic and rhetoric of disciplinary and interdisciplinary." Issues in Integrative Studies 2 (1983): 35-74.
Welch IV, J. (2011) ‘The Emergence of Interdisciplinarity from Epistemological Thought’, Issues in Integrative Studies 29, pp.1–39.
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簡報者
簡報註解
Modo, M., & Kinchin, I. (2011). A Conceptual Framework for Interdisciplinary Curriculum Design: A Case Study in Neuroscience. Journal of Undergraduate Neuroscience Education, 10(1), A71–A79.
Stokols, D., Hall, K. L., Taylor, B. K., & Moser, R. P. (2008). The science of team science: overview of the field and introduction to the supplement. American journal of preventive medicine, 35(2), S77-S89.
Jantsch, E. (1972). Inter-and transdisciplinary university: A systems approach to education and innovation. Higher Education, 1(1), 7-37.
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簡報者
簡報註解
Trowler, P. R. (2001). Academic tribes and territories. McGraw-Hill Education (UK).
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簡報者
簡報註解
請參見教育部資訊及科技教育司106年度「人文與科技跨時代人才培育計畫先期規劃計畫」結案報告
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簡報者
簡報註解
這些能力項目為針對未來跨域人才所需之學識與技能等相關問題向業界專家徵詢之結果，建議請人力資源、心理、教育等學科、領域學者及專家，透過跨領域合作，採用前瞻技術和方法，探求未來跨域人才所需要具備之能力

雜學(混學理解)力：因為需要對於各種東西的吸收，獲取廣泛知識並混合
田野調查能力：知識創新需要掌握一手資料解題
蒐集理解資料：以現場問題產生的脈絡為基礎，不能土法煉鋼，需要建立更好、有系統的方法
洞察能力：似人類學家的研究法，包含蒐集、觀察、畫重點的能力
快速學習的能力：進入問題現場，即時查詢學術資訊網絡，思考討論並啟動因應之道
跨領域合作的能力：
　跨域溝通的能力：需要懂得與不同領域、使用者溝通。能不能解決問題的關鍵在於如何溝通
　跨科技合作需要big data，處理大數據、複雜變項的能力
體察趨勢變化的能力
統整、融通的能力：將既有的不同領域知能整合，例如大數據需要統計＋議題分析的能力
綜合判斷的能力 (彈性學習、想像力、聯想聯結力)

請參見教育部資訊及科技教育司106年度「人文與科技跨時代人才培育計畫先期規劃計畫」結案報告
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簡報註解
前瞻方法和技術在1930年左右開始逐漸發展成一門知識與技術領域，且逐漸受到技術官僚和分析家的重視，且被廣泛運用成為協助政策規劃的工具。
1940年代，美國政府陸續資助成立史丹佛研究中心(1946年）和蘭德（RAND, 1948年）等機構，吸納科研精英研究和應用前瞻技術，協助軍事策略規劃。
在1960年左右，日本派遣研究人員訪問美國，這些研究人員將在美國學習到的科技前瞻技術帶回日本，日本70年代開始使用科技前瞻中的德菲法(Delphi)和系統性趨勢分析等方法。
在70年代，前瞻規劃也被運用於規劃科研創新政策及設定科技發展的重點領域與優先順序。
大多數的OECD會員國在80年至90年左右開始興起執行全國性科技前瞻相關計畫的風潮。
在90年代左右開始，政府和企業部門，對於前瞻活動的需求日益增長。政府部門的前瞻活動，主要用於政策規劃，而且這些規劃開越來越強調回應未來社會和經濟發展的需求。
自2000年左右開始，應用於國家層級的前瞻技術已經是接近成熟的輔助科研創新政策決策工具，同時前瞻規劃和執行也逐漸被視為是科研創新政策冶理過程的一部國際間越來越多國家的前瞻規劃首要目的也從技術驅動和市場驅動，轉向以問題為導向。
2010年左右起，除了應用於跨國聯盟、國家中央及地方政府部門、企業部門對未來的市場和環境的評估和新機會的尋求與創造，甚至亦用於協助管理個人生涯規劃及社會創新等層面將前瞻應用於成為未來大學策略發展和規劃，已逐漸成為潮流。 前瞻規劃和執行逐漸演變成某種形式的社會工程
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United Nations Industrial Development Organization (UNIDO). 2005. Technology Foresight Training Manual : Volume 1 Organization and Methods. United Nations, Vienna.
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Cuhls, K., 2003. From forecasting to foresight processes—new participative foresight activities in Germany. Journal of Forecasting, 22(2‐3), pp.93-111.https://onlinelibrary.wiley.com/doi/pdf/10.1002/for.848
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OECD ( 1972, p. 25-26)  (英文原文)
Interdisciplinary — An adjective describing the interaction among two or more different disciplines. This interaction may range from simple communication of ideas to the mutual integration of organising concepts, methodology, procedures, epistemology, terminology, data, and organisation of research and education in a fairly large field. An interdisciplinary group consists of persons trained in different fields of knowledge (disciplines) with different concepts, methods, and data and terms organised into a common effort on a common problem with continuous intercommunication among the participants from the different disciplines.
美國國家學院 (National Academies)
Committee on Facilitating Interdisciplinary Research, Committee on Science, Engineering, and Public Policy (2004, p. 2). 
Interdisciplinary research is a mode of research by teams or individuals that integrates information, data, techniques, tools, perspectives, concepts, and/or theories from two or more disciplines or bodies of specialized knowledge to advance fundamental understanding or to solve problems whose solutions are beyond the scope of a single discipline or area of research practice."

OECD (1972) Interdisciplinarity: Problems of Teaching and Research in Universities. Paris: OECD. 
Repko, A. F., Szostak, R., & Buchberger, M. P. (2016). Introduction to interdisciplinary studies. Sage Publications.
Klein, J.T. & Newell, W.H. (1998). “Advancing Interdisciplinary Studies.” In W.H. Newell (Ed.), Interdisciplinarity: Essays from the Literature (pp. 3-22). New York: College Entrance Examination Board.


MAESRE 2R 7 L

[SECAVAESEIRSI=-ES ==Y SVE/Eh
(Established Disciplines) (Interdisciplinary Studies)

B RRFT P B2 B R S ~ TR
/7I<F_ %%kﬁ = E):/i WEEEJEH TEE
BRI <RI ER - RIEEHE - RIERET M
RERE - 2 5£7§2.:J?1E

MASRGE (W) - BEARBSIHR
Bz - EEANAEEENERE R - 8= - 3B

B AR A S S 28 3 RE RV A sk RS 2

AN SRR T - ASKS

ERIA RRIE - DB A
SRR SR A A o e SEERIEER - MR
BB E R TR TE Y AU IS SRR 00

B E R ER i B AR MBS BRI
SH—MUBRYEEELORE  BEOBSH (METSE) RRREEN
BEEBLRE HERRNER  SBENLRR  BEEERANEER

EilACE: Repko (2008, p. 10)

65


簡報者
簡報註解
Repko, A. F. (2008). Interdisciplinary research: Process and theory. Sage.
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Klein, J.T., (2010). A taxonomy of interdisciplinarity. In: Frodeman, R., Klein, J.T. and Mitcham, C. (eds.) The Oxford Handbook of Interdisciplinarity. Oxford: Oxford University Press, pp. 15-30
Apostel, L., Berger, G., Briggs, A., and Michaud, G. (eds) (1972). Interdisciplinarity: problems of teaching and research in universities. Paris: Organization for Economic Cooperation and Development.
Posner, R. 2003: The relationship between individual disciplines and interdisciplinary approaches. In: Roland Posner, Klaus Robering, Thomas A(lbert) Sebeok (eds.). Semiotics. A Handbook of the Sign-Theoretic Foundations of Nature and Culture, volume 3. Berlin – New York: Walter de Gruyter, (p. 2341–2374)
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Lattuca, L. R. (2003). Creating interdisciplinarity: Grounded definitions from college and university faculty. History of Intellectual Culture, 3(1), 1-20.
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Henry, S. (2005). Disciplinary hegemony meets interdisciplinary ascendancy: Can interdisciplinary/integrative studies survive, and, if so, how? Issues in Integrative Studies,23, 1-37.
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