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Table 1. Change of science education for future society
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Figure 1. Features of citizens pursued by KSES
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Figure 2. Tree of Scientific Literacy (ToSL) Model
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Figure 3. Categories of ‘Competence’ in KSES
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Figure 4. Categories of ‘Knowledge’ in KSES
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Figure 5. Categories regions of ‘Participation and Action’ in KSES
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Table 2. Dimensions, categories, and sub-categories of KSES

A9l e

ol

F199

[C-SL1] &A|214] 58 (Identifying a problem)
28 52 (Making and applying models)
A S| =i

]
] =g
[C-SI] [C-SL3] AgAA @ As=3) (Designing and conducting experiments)
]
]

- = L= N e} Jg‘
ot g _ L
(Scientific inquiry ability) [C-SL4] Ap3ia] 5 At &
[C-SL5] &8Ha HAL} gakel &
[C-SL6] AgAIAd 9 =2 =7 (Generating an explanation and making scientific argumentation)
[C-ST.1] =&]& Ala1¥ (Logical thinking)

[C—»ST] [C-ST.2] ®]=+& A}a1d (Critical thinking)

Hopd A , I

(Scientific thinking ability) [C-ST3] 212 ARne) (Creative thinking)
[C-ST.3] =814 Alare} A8 Alal® (Mathematical and computational thinking)

[C-CC.1] ofolt]o] ®& 52 (Expressing ideas)

(Interpreting and transforming data)
=3 (Engineering design)

sep  [C-CC] ] .
AET HY L [C-CC2] +2XA4 53 (Generating rules)

]
(Communication and collaboration [C-CC.3] <=3 %2 (Working Collaboratively)
ability) [C-CC4] ®YE Y 53 (Monitoring group work)

(Competence)

[C-ID.1] ARER L A1 el =2 (Searching and selecting information)
[C'IP] 3 [C-ID.2] AR YA 53 (Producing information)
Zi?oﬁtﬁnigf:ing?i d [C-ID.3] AR H7} 52 (Evaluating information)
decision making ability) [C-ID4] THQter 58 (Exploring alternatives)
[C-ID.5] 7HXHdt 53 (Judging value)
[C-NL] [C-NL.1] #4184 53 (Making relationship)
293 thea} Hageks = [C-NL2] 3%k A3 AA13] 58 (Flexible social and emotional ability)
(Lifelong learning ability in [CNL3] ¥ Zekec &8 =2 (Human clouding)
hyper-connected society) [C-NL4] #8l7|& HAsHS 53 (Lifelong leaming of science and technology)
[K-RD.1] 7247} chefAd Q] 7|9 (Origin of regularity and diversity)
[K-RD] [K-RD.2] &2] @A+e] 1+2A4 (Regularity of physical phenomena)
THAAT} ThokA [K-RD.3] &2 &A1} t}oFA (Regularity and diversity of matter)
(Regularity and diversity) [K-RD.4] A& 2141} thoFAd (Regularity and diversity of living thing)
X

[K-RD.5] A2t 9] #2143} t}oFA (Regularity and diversity of earth environment)
[K-EM.1] olujx]e} E22] EA (Characteristics of energy and matter)

Eﬁji/][]&} =23 [K-EM.2] A4=2] oL A] (Energy of living thing)

(Energy and matter) [K-EM.3] #|79] ofUi7] (Energy of the Earth)
[K-EM.4] oL R]2} 273 (Energy and environment)
[K-SL.1] A|2El9] §3& (Types of system)

[ffgh J—. [K-S1.2] &8}4 A}& 22 (Mechanical interaction)

A4 s A28 [K-SI3] A Al~®) (Life system)

(Knowledge) (System and interaction)
[K-S1.4] R|7-9} 9 A]AH] (Systems of the Earth and the Universe)

[K-CS] [K-CS.1] E33} Abefjo] ¥3sle} oF4g A (Change and stability of matter and state)

Halel ot A [K-CS.2] AJefAe] W3t} oF-A] (Change and stability of eco-system)

(Change and stability) [K-CS.3] A|7e} £330 Wisle} o4 Al (Change and stability of the Earth and the Universe)
[K-SS] [K-SS.1] ¥skx) A3} v O] HAS (Nature of scientific knowledge and method)

sk} RS [K-SS.2] #ste] =35 (Integration of science)

(Science and society) [K-SS.3] Z}&kat Az]e] AFE A4 (Interaction between science and society)

[K-SUJ [K-SU.1] F8}7|<9] 9FHA] (Two sides of science & technology)
A&7 s B2 ost melrie [K-SU2] A|&7kseh 43t 2Hel7]4 (Sustainable life and science & technology)
(Science & technology for a [K-SU.3] A|&7FsAts]9F 118}7|<4 (Sustainable society and science & technology)
sustainable society) P N . .

[K-SU.4] A&7t v) 7)3}7])<: (Sustainable future science & technology)
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A4 3 s1519°]
[PA-SC.1] & 354 &5 o] (Participation in scientific inquiry community)
[PA-SC] PA-SC.2] #}st RYEH 354 &5 (Participation in science monitoring communities
TelnE o [ 2] ¥t BUEE 35A4 E5 ( p g )

[PA-SC.3] 13} &3 354 &5 (Participation in communities of science enjoyment)
[PA-SC.4] 1}3te] 32]4] AIA (Ethical implementation of science)
[PA-SL.1] #3& A# <9} 71242 (Enterprising achievements and value creation)
[PA-SL] ) [PA-SL.2] 544 2]t]4] (Distributed leadership)
BsteleiAl 2l
(Scientific leadership) [PA-SL.3] uliele} 57+9] 2ltj4l (Caring and sharing leadership)

[PA-SL.4] w]gu]A A|A] (Suggestion of future visions)

(Scientific community activities)

arojol A1z [PA-SS.1] oFA S 2o (Participation in safety education)
(Participation [PA-SS] [PA-SS.2] A3l - At 18 2] (Crisis management against disasters)

and Action) ARl 71]

(Safe society) [PA-SS.3] AFA - AkaL 913 3] (Crisis management against accidents)

[PA-SS4] A sAHALS] T ¢ 2] (Crisis management in the intelligence and information society)
[PA-ES.1] Apd3i Ak #stof ofgl Zb=A] A1l (Improving sensitivity for natural phenomena and science)
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Table 4. Comparison between 2015 Revised Science Curriculum and KSES
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Figure 6. Structure of 6 Stage Performance Expectations in KSES
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Table 5. Example of Stage Performance Expectations in KSES (‘Scientific inquiry ability’)
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Table 6. Example of comprehensive example for teaching KSES topics: Regularity and Diversity
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Figure 7. Application and feedback model of KSES
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Table 7. Example of KSES Indicators: a part of ‘Participation and Action’ indicators for 4™ gradersTable

zZlojol A1 / 43hd (YR

- ahelEEAl W) 7l 54
cBEAY] B 2L ol

A HA TSRLEA| FEo] EAT er cﬁ%}% A - 71 A stk

2o o=
AT} QIshs BEE ZhA, THUE 7o) FEst wels Ba 3R 4T ey VR 54

O AIS]
SN D g, A, A4 A 9 e RS ool AT el AR
- 2pele] ofErkeal AAFAt B el 321]3 wom erﬂ Hie FolE vigos hiE BHES ZAT
CAVEE o] tfat Wi, A W, SgRA o gk QlAJalTL A oA AlA3H
ol S e il el
o o s A s o
- FREEAs AAEAE ATl dis) dRdoe gasks TEAoT, v
- HREEAL Mol oJAg EFawA BAS Hten st 2EAelt. vV
- FBEAE e ARl & O Al LS B 4 RS oAS AXsoF tE v
- Sold A75T BPAoR sl wy BEo| ofait v v djeszol Eol xa
- sk 38k Fole] ol Folgit. vV o2y
SekpEa - ot b wsk 9l Bole] S| wolak. vV
e staold ATEa @esto] sl eles A v
- sholA wulel st Hole HolE AT v
- @eld gt 9 peE sk 2l gEt ok VoV o, =
- T Fle e Bolel 4 Vo 07l 1, 270 ol
- S e Fote] Aol MY HI&(HIA Hu)) v 5~01f)/5/1§]/§<_z}
- FEAle BAS DAe] delHE A Aol AR 397 BRs v
- FEAle BAS DAe] delHs AU Allol Hieet delo] Basic v
- AHHQ RS AL A4, EAAA, ljehs Hi=sl Last v
] - Aol QAT A Ho R BAS WSk s dstelT Bk v v Wjozo] ol Al
A " gaa el =agas 0w gen v v w314
- A5 AR FesiA BAS A v v
- sholA QA 42 ojet BsketAel ek ohiE Az v
- sk FskAIgh] FEriEAl UElE A v v v
-y FskelE 94 shy mRo] Stk v o, =
- QLA T b w8o] Aolgie. v v
- EEE P ok w8 Aelic. vV
- Al - A 2 ok ol Rolgith, vV
- ujef AR B oFH ol Zolgith v v Wjozo] ol Al
- ol Bl gl ofat A R@e ok AMgi: vV LY
- ARA BE £ s e 9P oet gA Ree o ARg vV
SHHALE - A - At Tl igol thg oA Rele o Al vV
7190 e Asgnale] vl 9ol digt Al aele ok A VooV
- T LS T o 1 AN v v
- T SEEARA B o @8 AA VOV e e oy
- T A - A B b mS A v v
- T v ASARARE T o @S Al v v
- Sy Fek Pl obHaLg el sHY ulCHIA du) v 30‘120/30/63]/3; "
Qo2 A BHgE|ojof B Holck. sh&un, B, w8y 59 Ak glck ol KSE84
A, KSESE ulejatsloll el sk wfsligo] Aol 7loja  yl85e sk wislgolA sHSo] Sorsliof g ek 1|4l
o]k KSESOlA= vl 7t mksha] Ak, aksha] Aeke] 371 oF Aol FAHQ W8-S AAletaL, HAgE uar - sy U 3 ﬁﬁh
2] A3} 7 A o] U FAAS AL 65 SIS 880 712S AR Hlo) 289 4 S Aok E whl AT
ANSIL Qlek w3, olafdt 47 |thS SHIE0] ST 4 QLER A WL w4 - Sy WY, wSEhd 1A Rk s - ShaRR)
A517] Sfal Wast ZAEA el TAle) oo BAkshe W Nt} sk WA B Soll BEE 4 9L ol o2 Sol,

475



Song & Kang & Kwak & Kim & Kim & Na & Do & Min & Park & Bae & Son & Son & Oh & Lee & Lee & Ihm & Jeong & Jeong & Kim & Jeong

=

EEELEER LR RO E R e L
AU B B B 52 FHOR SR g B
PR 5 Astel st @gel B o B4

KU
>

flo w2 5 Ho
N

A5 2
% 912 Zlolck Rk =5 /I B, mdy /U B, mRAE
7N 7 B, AR - @eld 2] 7eE B e i - o
AR L PR, 08 T2ade) A vgd] 269 4 e

Aolek. ob&e], ulehaks] o) Bpshg 1ol cha ofaf Aln
S} 2g %52 PP I (M)A 35 % WA= KSES7}

Q. IE, ‘ol Ajelo] 2l AAL| Tt BAEly
£ 2ABAENN] RBAA7IA Afole] B B B, 2
2 3ap|sol dat thar sl A Azska ok oleat
HollA] KSESE ShL ¥} m87]eh5o] nleatslol ojulat st
st gol ] FEajorst YaTt B Agels o BeE 4 e
o 283} sk 289] el vhEsks Y=

Iv. 22F % XA

KSES= g3 AH3] - A1 $3} Lol A ujejAlsle] dju]sfar
Lozt nleiAte]E TiA ke etuls A QIR wlx|eFA
=7} Betus0] PARIE nielstr] fisf I ek oleRt B4
238171 f18 KSES+= FA|=5¥] thek 3 Altf o]g-o]=} -2jufzt
7F 3l 2] 100 0] Ei= 3fiQl 2045 vkt A, ol 2kska
Fo| Foks M “IeHA] aoRE AL tEe] Aot &
Ol Aoz HAAsIgl e, ofFo] Zhatojop & ‘uEHE] AP
“apsl e gt 2)Ae AYaL Afjlat Akele] Al o] RISEA|
Hlo A Zofstal AHsh= et s e ® okl e
WSHA AQke AR, (o7, Frofel AR Al 7HA] AR SRRt
“a}skA 49F UEYToSL: Tree of Scientific Literacy) X&"-2 A|oks}
St el ARL o w7, st Ane, SAE 3
2 5, AnATiel N 5, 2ABAE g WA &
2l0] 57 golom, AAP ANS FAHI T, oI xI2} £,
K28l A5, stel oA, st A1), A5 AIEIE 9]
g Wel7]ed] 67 Folom, Fofel A AU HEkyEA g
Hsh e 9, QPEALE] 7)o, BekEst 3R AIS7REAR] 719
o] 571 Y er S/t ZF el oAl R WY sl g =
ol & o Ak Hehd 242 A=t A A=
237), A4 Apofl= 2371, Zrofel A Aboll= 19719] stel del

476

xgtE|o] Qlrt. 3HA, o]|gh KSESQ| &g ffal #hsha] AQke]
3 S A8tk AH0] 74 Aol whe) 65|(Stage) 2
stol, ‘SA 7Id) 2 AGAIE skt T, w7 o] Bk
g ol A% Apstas-o] Axle] rho| =Rl o2 A o] S
Ao 438 4= Qe F 32719) ‘KSES FAIFA oAl
£ ANBAL AA| KSESO] 14 A= Adslr| 9l 378 shd(%
4, F2, 11y o8 KSESS| ‘ogF, Fojel A Apdat s
3ol gt AREAAE ANkl

JFohE, o]9} 7S KSES7} &t @ S Wl wof A AFA
A A=) flelixe oudt Ase] At 24t oheat
& ARFEo] AFAolal A&H o Elofok & Zolrt AA,
KSES®] &2 HE 9 Helo] Hasirh KSES7h A|&4], P& o
2 S @] J8E7] feiMe 1S dF] a7E Rt &
o] HAHolaL Aa Qs Y EE W S8 Rl tigh A%
& A7h st 53], ‘KSES9| A&Al ey gt s 915t
At 43 9 A7), @Al Sl ot wS WA 5 o 9
‘A3 Wstol whet 5 ol £7)9] wEtalgRE = - Heb
AP, AsF 9 Fojel AH FAY It s - Sk ek A,
‘st shal F4 A8 et 9l Ag avt A7 5o AT
= ISR - SO ee] o HstusAtatel A% a
AE FHoR AXE dart ek okgd, @A 7idkE KSES+=
Seupete] HE ARRS Qe FEuSsayol dfgsle Zlojn,
o] ZA AEAE ¢35t Hr o] KSES 7fdt g% T st Aok

EA, S} Moty 9 wotas P2 A A KSESE 7ol
Eelelo R yIe vt glek KSESS ALEA QA F@ste] e
AFBI7E a3k BstIge] olFolA7] Sl F5 Frt SFe
ot wgapge] BIEo Tl T4, HH/1E A ol hol et
Q1024 KSESE W9 U7t glom, 471802t oy 2|4,
Holoh AU 71402 AR BUA FmEIA O At
7] 91 weelo] Wastck 53] ‘Holet L 93, b 1A
g, AT A Sk oA, chokeh KA Bl Biebt 1
asfe). obgd, WIRWA S A § o} el Fa B
% Wgol ) KSESS H1g Bt glow, me) @ Aol w3t
AR TPl KSESS] BEe} g2 uIge Bast gk
A, St o Betins A G £yt A0 KSESS Mg
Lash Qick Sha o Tk 7|9k KSESOIA] 7511 QL 23}
: 4 YAk AT A2l W}l
B BBl F0T GTL T 4 Gl vjTelck olat e
3

J
PN
0%
1o
2
1B
>
=
=)
N
12

KSES®} -5 7] 2| 9 st w-Sa) st
A A e = 28, sk s dAL )
AL 50] @12 oFA] g 7o) KSES §he’,
71oll A KSES 8- eabe] W, <ohal als AAeL shal vf



Contents and Features of ‘Korean Science Education Standards (KSES)’ for the Next Generation

A PARL AGARE] BAR Aol Q1A vIEYA 4 9 29
| 5ol A520or ojfojd %37} ek

A, KSES®| &S 9Jgt &) - A)g4 x]o] Has}ct KSESQ)
HRA o ghRet AR v FEE fleiMe w8 AR
2 A gkt Palof) oS S0, KSESY| AaA Q= 78S
984l KSES A#AAS vigoz AdAQl Hlolg 4] 3 2y
Bl A}lo] o]Fojd 4= Q=5 ArleR A" dEE
TAIstaL, o5 Fell ¥ AHmet HolHE AR 23, 1A,
S5t 7149 Hetuso] Aol 283 dart Slok
R, Fojet A3 Akde] W82 SIS Adsh] flside AIGA
3], theRE HeksEAl A Z2ase) 24o] Hasit) okeTA,
choFet wae - iy m o] et vldloE Az @ AARE 94 9
AAE So| 23] o]|FoAEE Sl WSS 9] Y EY I3} XY
o] Bastm, A9, AL W 5, Y, 2 Sl A s
X AL 7R st WY The Rt Aoledd et it
Zasith 7MY, 3D 2Hd, 25, tlolg £37], EH}O‘ 7171,
FTARE AT, VR 717), 25 QAR AR 5 e a9 7R
A SErF dashe, o]59] AlA 283 a4 —% H 3 KSES

N

2§ At 99 Sol Bastch olefdt PR BEY T2
A B 29, 4% A% YEYS T4 2 29, 18IR 24
S SIS B Y A 8 AR et

=4 Basi

ok $A A KSES7} St 9l ok gf wsoflA A A
=7] Qs Bagt AE5E AFA, AGH R +3sh] Qs
KSES #8-5 ¢J3t ]AL 5] o
ol wAb Aas L o4 ok 7
okl 52 At e 4= Sl 7197F ol s
TLH Bl S REAR slatulslalo)Ae slatu)sha. Os@
ek tal, ARwAL JeARe] A7t o' FAE (R
A FetmewE FrpE19Us) o] AT} o] Lasit
Z, P rAY Betas e 271 UE e 2o A 7)1
£ /d3lo] ‘KSESQ] @7 Qb 913t 713, W7 9 Wek, ‘KSES
o] FHAES SIS AEAQ] TAME wae - SksAkE AN Yl B,
‘KSES AJHslmo] A7 9 2190, ‘KSESQ] oFg A z|¢je} AL
ofet Tl 14 AW 9 A S| g 58 AT F o1 x|&H 0
2, a3 F2H| 48 Wb of KSES+= $-2juet st ws d%
of eHgAolal Aad A FEE & S Aotk

KSES9] 7Jeke o3| 2g) Zolc) A&7} gl ¥ J,}s WL A
o] HES} a7, Wslehs v ARl 8 55
%= Q1S 1) KSES:= Altj7} 233k= 2] 9l
ol sl 7tol=ekel s & 4 =
KSESO| tigt W A7} 148 Hel= gl njolck

References

AAAS (1989). Science for all Americans. New York: Oxford University
Press.

AAAS (1993). Benchmarks for science literacy: A tool for curriculum
reform. New York: Oxford University Press.

AAAS (1997). Blueprints for Reform: Science, Mathematics, and Technology
Education. New York: Oxford University Press.

AAAS (2001a). Designs for Science Literacy. New York: Oxford University
Press.

AAAS (2007). Atlas of Science Literacy, Vol. 2.

Choi, S.-D., Kim, J.-Y., Ban, S.-J., Lee, K.-J,, Lee, S.-J., Choi, H.-Y. (2011).
Education strategy to foster creative talent for the 21* century. KEDI
RRC 2011-01.

Goh, C. B., & Gopinathan, S. (2008). Education in Singapore: Development
since. In B. Fredriksen, & J. P. Tan (Eds.), An African Exploration
of the East Asian (pp.80-108). Washington, DC: The World Bank.
Retrieved December 30, 2013, Retrieved from
https://repository.nie.edu.sg/bitstream/10497/15598/1/BC-TWB-80_a.pdf

Griffin, P, McGaw, B & Care, E (eds) (2011). Assessment and teaching
of 21st century skills. Springer. New York.

Ishikawa, M., Fujii, S., Moehle, A. (2014). Consultant Report Securing
Australia’s Future STEM: Country Comparisons- Japan. Australian
Council of Learned Academies. Retrieved from http://www.acola.org.au
on 1 September, 2014.

Jeon, S., Koh, H., Lee, Y., Kwak, Y., Choi, S., Kang, H., Park, M. (2017).
Development for “Science for All Koreans”. Seoul: KOFAC.

Kim, D., Han, K., Jeong, D. (2016). Research on the talent of 2045 future
society and milestone of core science competencies (2045 H]2j A}3]
A 9 A TS AFF uUAE AT, Seoul: KOFAC.

Kim, Y., Kim, H., Baek, S., Han, 1., Lee, Y., Shim, J., Kang, N., Joung,
Y. J. (2015). A Study of Master Plan for Development of Korean
Next Generation Science education Standards. Seoul: KOFAC.

Kim, H., Kang, N., Kim, M., Maeng, S., Park, J., Back, Y., Son, J. W.,
Shim, K., Oh, P. S., Lee, G., Lee, B., Joung, Y., Han, L. (2017). Basic
research for next generation science education standards. Seoul: KOFAC.

MECSST (2005), Program for Improving Reading Literacy, Retrieved from
http://www.mext.go.jp/a_menu/shotou/gakuryoku/siryo/05122201/014/
005.htm.

National Research Council (1996). National science education standard.
Washington, DC: National Academy Press, 13~15.

National Research Council (2012). A framework for K-12 science education:
Practices, crosscutting concepts, and core ideas. National Academies
Press.

NGSS Lead States (2013). Next generation science standards: For States,
By States. USA: NGSS Lead States.

OECD (2003). Definition and selection of competencies: Theoretical and
conceptual foundation. OECD Press.

Park, H, Kim, Y., Noh, S., Jeong, J. -S., Lee, E. A., Yu, E., Lee, D., Park,
J., & Baek, Y. S. (2012). Developmental Study of Science Education
Content Standards. Journal of the Korean Association for Science
Education, 32(4), 729-750.

Partnership for 21st Century Skills (2010). Framework for 21st century
learning. Retrieved from http://www.p21.org/about-us/p21-framework.

Sang, K., Kwak, Y., Park, J. H., Park, S. (2016). The Trends in International
Mathematics and Science Study (TIMSS): Findings from TIMSS 2015
for Korea. KICE. RRE 2016-15-1.

Song, J., Kang, N., Kwak, Y., Na, J., Bang, D., Son, Y.-A, Son, J. W,
Shim, K., Lee, G., Lee, B., Jeon, H., Choi, . (2014). A study on
restructuring liberal art and natural science integrated science
curriculum (2 - ©]% S Aot} WS Az} A MOE.

Song, J., Kang, S.-J., Kwak, Y., Kim, D., Kim, S., Na, J., Do, J.-H., Min,
B., Park, S. C, Bae, S., Son, Y.-A, Son, J. W., Oh, P. S., Lee, J.-K.,
Ihm, H., Jeong, D. H., Joung, Y. J., Joung, J. (2018). A development
of Korean science education standards (KSES) for the next generation.
Seoul: KOFAC.

Song, J., Kang, S.-J., Kwak, Y., Kim, D., Na, J., Do, J.-H., Park, S. C,,
Son, Y.-A, Son, J. W., Oh, P. S., Lee, J.-K., Lee, H. J., Ihm, H.,
Jeong, D. H., Joung, Y. J., Kim, J. (2019). Developing Performance
Expectations, School Implementation Strategies, Evaluation Indicators
of the Korean Science Education Standards (KSES) for the Next
Generation. Seoul: KOFAC.

Koh, E. J,, & Jeong, D. H. (2014). Study on Korean Science TeachersPerception
in Accordance with the Trends of Core Competencies in Science
Education Worldwide. Journal of The Korean Association For Science
Education, 34(6), 535-547.

Kwak, Y. (2013). Ways of Restructuring Key Competencies for a Revision
of Science Curriculum. Journal of the Korean earth science society,
34(4), 368-377.

Kwak, Y., Son, J., Kim, M. -Y, & Ku, J. (2013). Research on Ways to
Improve Science Curriculum Focused on Key Competencies and
Creative Fusion Education. Journal of the Korean Association for
Science Education, 34(3), 321-330.

Trilling, B., Fadel, C. (2009). 21st Century Skills — Learning for life in
our times. San Francisco: Jossey-Bass.

UNESCO and UNICEF (2013), “Envisioning Education in the Post-2015

477



Song & Kang & Kwak & Kim & Kim & Na & Do & Min & Park & Bae & Son & Son & Oh & Lee & Lee & Ihm & Jeong & Jeong & Kim & Jeong

Development Agenda”. Executive Summary. Global Thematic U A(E- nSdjstn w<)
Consultation on Education in the Post-2015 Development Agenda _ _
(https://unesdoc.unesco.org/ark:/48223/pf00002230257posInSet=10&q =oAL 1)
ueryld=b70c668f-fd72-48d8-81€2-1£110a011438) A= w)
World Economic forum (2016). The Future of Jobs: Employment, Skills and - B
Workforce Strategy for the Fourth Industrial Revolution. World ‘i.]'/\é—i{/ﬂ%‘iﬁﬂﬂ _ﬁl—’,‘—)
Economic Forum, Geneva, Switzerland. -
eneva, . , Bl S AR B s
JUEFIK (2008). REERITOE 703 = 7 | AeAHES. (Retrieved from B/ g et )
http://www.science-for-all.jp/) (Sr=2FHA T o, 18}t 7]42] %] Lol ehAtfelal W)
3 ZRAE FIHEILA) o . e
SRS w4
LBHAm STt 34
XX ®E o] 7 |(AE L 1)
oA (A2l WA
AL 1) ys(EgIseE 2
PAACAF S e 1) BBt Al
EX IS 2
Y @FI U 15 BEE(BITEIL 1)
BEACHE o A A& A7)
A E A e 1) AN (TSl 1)

478



