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WEcE | 3,734 | 3,901 4,031 3,581 3,570 | 3,826 | 4,222 | 4,211
[ 2 767 789 808 689 668 726 793 770
j/l\
g%igﬁz 230 251 262 225 233 259 307 313
& Ak 307 325 334 311 322 353 377 385
fm A
G%JE$J 539 558 567 502 532 568 662 679
E A
. 2,251 2,312 | 2,244 | 2,706 | 2,787 | 3,050 | 3,145 | 2,782
E#E | 2,501 2,718 2,846 2,928 3,049 3,136 3,468 2,767
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il
Ebi; 2,144 3,233 3,381 2,964 | 2,965 3,145 3,585 3,647
Je.JE /K 192 192 200 214 211 245 292 306
e \é‘
2§j§ # 407 455 442 371 283 414 506 514
j/l\ i
’/%%FI 7,110 7,466 7,563 6,543 6,450 | 6,838 7,865 7,930
A=
+HHE | 7,889 | 9,506 | 9,342 8,598 | 8,637 | 8,511 7,713 7,544
FHw | 2,180 2,346 2,346 1,796 1,715 1,977 3,656 2,340
.7 354 404 432 346 182 246 276
“—Tr— IR AR ERIE 58 2012-20195EGDPHUIR K]
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N " o U
m2012 ({43550) W2013 (fZ3E70) m2014 (fZ3E50) m2015 ([ZETT)
M2016 (f£3570) m2017 (f43K70) mW2018 (f4E70) W2019 (L3I0
Kl 3-3 “—#—%K” FHolh&IE K 2012-2019 4 GDP Ak &
RIE“—H— 87 Ao B4 E R 2012-2019 4 GDP ££3% E T

T, TEHEFSRFE A E P AL RAMERK S, +HHL

2012-2019 “#9 GDP gk %
#7 GDP

ST PR B
EAEKHES, EEE, LREL,

2012-2019 84 GDP HHEZ A A, WERL TH KA S,
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M., “—%—RB” BXHFTREBRN
4.1 FERRABEE

BERRTH “BHERR” . ARE—EHNHFTEW, LA
— T AF DT ERH R ER. (Fh—FH EH W
FREHLE, BA4AR. M. BE. MHEANEE,

MERETUX D AT ENHTSEFEMEZT BEKT 5
AHEBTEWN. ZENE. ZF7E. HFES. HEHEEK. ZF
R, HEHFE., ¥E. HF. AFEEARTER, XLEX
MEM, MEIBRFR. LR T RA LR,

BERRE—NBREAMERNEI -2 BT LR
BfrffEd, REXMERE - HMERES . ERT
LT 2 B X T E BAT S0 E DN

HOH YOR I A AL

(1) Bk teAn 8 Nt

HbM R BT R FRARAL, HER B HENERE
S A AR B K o U R 8 R BOR BT P 2% 0 B B AR I K
TRERAGENRERE, CAEAMILBA 4, TREBM 2,
BT 4

(2) HH MR AT®

BERERANMIBRE —ENFETGZHE RN, EANENR
RIRHRIA Zepe s =4, AR HBE L. HHEwE
WM R B ERRWEAE, RAEEWENHETRRESF A
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https://baike.baidu.com/item/%E5%88%B6%E5%BA%A6%E5%8C%96%E6%95%99%E8%82%B2/263680
https://baike.baidu.com/item/%E9%9D%9E%E5%88%B6%E5%BA%A6%E5%8C%96%E6%95%99%E8%82%B2/6914228
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E7%9B%AE%E7%9A%84/3314891
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E5%86%85%E5%AE%B9/5367830
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E6%96%B9%E6%B3%95/8537910
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E6%B4%BB%E5%8A%A8/5282292
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E5%AA%92%E4%BD%93/8992458
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E8%AE%BE%E6%96%BD/12285445
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E8%AE%BE%E6%96%BD/12285445
https://baike.baidu.com/item/%E6%95%99%E8%82%B2%E7%8E%AF%E5%A2%83/12752876
https://wenwen.sogou.com/s/?w=%E6%95%99%E8%82%B2%E6%94%BF%E7%AD%96&ch=ww.xqy.chain

BT BORE B R RIS, BB F R R B B AT
{0
(3) A& An 8] i 1

BEBR LG 2 A, f£2LAREE A, =8 5 B A AR R

B R E
(4) &AL R

BEBRREXMEZKERENEN, ALTARNRETR
R ENHTEN. XAEFAT AN RERRET 1A
B ECR BOR B AR, DR T AR AR

(5) ARG £ T e

BEBRNARERE T BAERAEINATASR TR
AHEHRFEFNVNEANTE, ATIRET HAETRRAG LT 2L
FHEE, TAEE—FHN,

EFEATENHY “—F B BXF, REEE—HE
BYILE/FRNHT. DFHFNFRF. Y RF. 5T EE
FHE. BERT. RARTMAART . XFHF—RELEY
SHFMFEHT, ARFRABE I3 F, FHAHFHFTER
NHA 10 F, APEMEYy W B BX, £HE. DA
e, HRLE., FRENXFHEHRK, H 12 F. nFHT
TERELW X FHERERE, RA 8 FF,

HERFREAE, BASH“—H— B BXNRTATF
REXSHETFRK. AP LHFHE, MERE., XD L. RiA
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T, XA H=mK, H 164, FHMIR]K, #H8F. X

BERNTFHRRKTHN N 12 F.
Ra-l. “—H—R WHBEERHARETRE

E X FEEERENE | AEEEREHN
BHERFR XHHERLFR
+EH 16 12
el Bk o 16 10
FWRIL 16 9
15 Jm F| T2 16 11
=R 16 9
W= 16 10
HEXRT |13 9
WEHE | 12 12
ERAETL 12 8
HRI 12 12
BAA 12 9
FRE 12 12
Gl 12 9
EE BT 12 12
LA 5 12 10
P iR 11 11
A 11 11
i & 10 10
Je 78 /R 10 10
B e 10 10
Fl e T2 9 9
ECEZ 9 9
2l 9 9
o+ & 9 9
wEHT 8 8

HAERIR: Bra B A S CH A SR B http: //data. uis. unesco. org/
LT “—#—8” 5 5 BB, RERXhEFrTEs

AWEANEHE, FRER AN REKEXNFZENERFT R oA
R o
4.1.1 KEEX

ZVREBERABEANEZRAK: FHHE. ERAF .
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BFHEMEENT
FHMHEE: ERLTIA TS UTIILERBFHFTIRE,
HRE LERGEN. FAHRAFNE BT Z R LEN M,

R#ILEWERKFLERIFILENZE .

AMBCE N EF ] ERE EE, ER A F R HF £ 1T
2o EMBESANANE: F-WE: 123 5 FZHrE:
4-6 £ FME: 79 F R RUEERATNFREFEEX
RE. FAHEAFEED 175 A HFH (35 A) A4 KRAIKE .
FRUCTAMSFE AN FHFTILERBER T, XK UUHE
HFREF2THEFRNAE.

BRI BRI R . B R A SR 4R
e T RRE (2D 6% 96 [TRRRE) , BEKFMIE
HEXRZ R, B & T F R T RF EWH LR ET T,
Bl E, TUSSEGERBTALEIREXRLYET,

EEMBETTRETNE, FROPFRAFHFRE
FAE, ERSZHRERT, FREEH M T I #ABRFA
WXL, BN ZHMAALTRBETFR. WA, IILHRFR
HERER, ZHFRE MR EFRKR . B Z A F R4
B aRBEFEAKITEN. BEXAERATXHHITLE, &
Yl Ao R 5%

4.1.2 MAfAEZ
TEHHRET =R EZHNLAFRNL —, Ba EHMA AR
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BEEXMuERE A RNEMFARLERE . XU FHRE—
WETMXBERGES ). MU AERRZ N TERT FEZAH
M, FEFI U FIHANARFEM, REAESMF . FE,
JLERA, AR, REZE, PREERRABESTBEE. (20
NWIAFRARETN T REW L AL A EREE 2 4 P
AE—FAH AEAFR , FLFEER-ITERARR, 18
FROTEARMELME, EFEZAH G E 1055, T—F
A E % ER R EFRNFRER. A—FRENFR, A—
AEEEEEMN (. LFFWE) WE—HHH . XLRE
H—MEMEWA. NS89 FRI I, BERGHER. LFEMY
B EMEAEUIZERFPORELAF _REMAFTERS,
BRI R L BT F EHET  F (TR F R A S A
¥, wHE, NWEMENE. WRFENEREERFHEE
BEM LY, 17T UEEFI A ZTTHMITER AL
FROHFEFHEMaAE. T& 12 FRE, FERREE
WEHF ORI ARG, REAATE RS, (TR EERE LT
JRER AT S AT DURAEE ] B SN AN RS B — B . 4K
KBy 5 £ A2 [ 2 1Bl By e An AL 8 30 1 3R 2R /B9 TAE .
iR eHKE A RERT ZRTNAEXET A HEHK
FAYGIILEEEEHT. MBRELR®T M IHFT AR, 7
“MAE A RS, BNERA L FR, SNE R F R E A
R¥ER, BEXATLFREBFHAY (ALFRAMNREE) ,
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TSR L TN REFECAEHIM T A LFRINE FH
FHEE M miE, BEAXEENE Z1EF. SNERLFRMI
EHRFRAMESIFR, EHFLHMEERIIER, RFRE
FRAET o FrA A L FRAMAE LM B THREAZAH, X
REMBZH BN GFIHKFIAAME, ) LEHREFFHNT LRAE
HHE, 4 FUTHWILEN . AT, BFF A E A
MENNEAZETENBNTAILERNRXSHE. 5 1 AREE
| ESERMER, $2AMTE6ESER. TEFR. FH
FREMABAFRREFEHT. Fit, £TKR 10 FLFIL
G, FAEFMUMANFRES G RHE, FHETR 12 FHE
HPrEFEVIES, 12 5825, EFREXREELE QLA
Ah 3L F R 3] B 5 A S U 3 [ BR W AR AL E R (EmSAT) ,
BN K Z BN L KRFFIR,
4.1.3 FWNEX

MEHFRAT A=A HILEE. FREFEL
B#RE. ATRNBUFR I ATE L, RE (FIFEEE) (1996
£, BMABEREXEMAT, LT 0aERAEMIFB T

REHE, BNNEBLCBERRAEFMRBILESLT.
K42 BEFRMER. BB R FRPHEHE

%R BB FR £ i HFRE

R 5-6 ¥ & TE R AR

HIRHK R

Il (GET) Eahbi & \
1 7 ¥ TR EE
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2 8 % H VB RE
3 9 % VB RE
4 10 # B AR F5HA
o 8] B Bt 5 11 % HARF SHA
6 12 % B AR F5HA
7 13 ¥ AR
& BB 8 14 % E 4R AL
9 15 % B AR
10 16 # E a5y ERF
s FH FsE | (FET) 11 17 % K B2 a3 R 2
12 18 # E a5y ERF

4. 1.4 KXHTER

DAV LNHERERA K+6+3+2+42 R, FWHT 4,
LT BB AEXFNFHE, REBEZZFNTHE, AF
FEHE (TUXRRFEXTHET. BRAERAT. RLHFS

BR) HEREHFLHE. DABEINAREE AT LE.
%43, DAETHARAHAT

A Fih ()
4 LIE 4-6
NFE -6 F5D 6+ 11+
A 12+F 14+
A 15+ % 16+

32



FEFIHE

FLHE

Rk # &

FHRTPERE

T FRAFTAH 1720 E (1 £ 25)

NEF/ TR (1)

STAM Bk Bk ¥ L R # s Rk (1 )

eSS

kB LAVLIAATHHT YR R, HLERE 1967 F
#2 H T 1970 L 3EHY 60:40 BR . LI 60:40 BYBUR % H 8
A2, 60%ET B R T 2 £ S AR E, R T HY 40%%F 3] XA
ME. XTRFZE T e ELHN LB EZALHKITX], £X
KERF, BAKE. HRNE. BAEREAEF WAL
FEREAATR. XEUBGHBEALTEEFTE, HHWIIE%H
R F AR Rk, T EEM A A GE 4 F 47 3 8 3 Tk 32 4
4.0 (IR 4.0) H#k&,

XKXKEFLEENWATREREHAFTILEATAHLA
A, EH AN ERENEUR R E AR EN AR BX
BEHRBRENEFUDRIEAZSRIOEHTRR, EHE
T

I FRETE YR RAE, B F I M EWA P = AT
RANHE R4

2. AXKMENBTIREZD 12 F00#F,
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3. WFTA SRR RAE B N TTE R

4. AXKZEFEZESOAAIILERENS, EH11EZE
B R & AR B R L

5. REERTHEANFTR, YAEAFHNARER
FHH;

6. 5B EMEFER LW,

BAEARGEE 1-3-22 WERX, ENFZRA —FHFRH
H. ATl L¥ . WS FEAE—FNFNHFT, ZFWUXR
BEM_FWWARET. FANHANENERTARAT, €F
Rl GEAMEANEALRE, LWIEMAEERT, (R4,
RET . KB f B R RE A R . R— R E3H 3R €11 /1 A0 3Rs
W& R, B AMF ] FHAMB R L, B endEm
RRE, UAAREFH. ZRELFHNRTDFEFRN
BFET NFEMNNFEERITHEXRERT, UG RIEHN
KERKR. BT HRIE. REMEAR, URTAWT %, FiAH
A B A NF B S E R A R EHFN,

PERERFETSE, WIFNWTHT, 2FR3FHEHF
HE(FHERAMEFE 3 F “0” AFRE, FREKN “N”
KFRBENATE) A 2 FRATHE. EERTHER, FE2 N
ME,ZA BAMNE, B12HT XRXBEFZEHHTRA
HY 54

FRE 220 LW (BT KB, Ea=ILH (BB Y
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B . BEFREFAANMITEE, —MEHFH, 74
REHFS B (ZHFRAFTHEFR) . BILFRFBETHEM,
AT M REE ., BERX LR EREFR AR, E—
LRAFR, REKEGZEHEGN. ZHLRERFAR, &
AEDRIENHFE, MEHFZHN G FZHEFHRE. AFHR
A AN T4 TR IRAE

X R B E ALK BRAE 1978 7 3L B Maktab Sains Paduka
Sen Begawan Sultan, & &R RAH BRGHFMEF LM F £,
CHEBE BARFE N RGN F ERE—NFFIITE, LA
R KERG . BBEFNXFTERRET AR FTES (PCE) &
FERNBRSG, AR EFAEHXRMAEFHRBFES HANMAWIEF
EAEWER. B, XFERFRT RERKEHEHALE,
IR EL S EREH TN IR ERRZEARENLE,
REEEAEIWERBHLF LY,

4.2 HZFELRESUTHE

AFNG “—m—B BERERATELLERITEE, &
BENERHITAL, FEAH, HALA, FEELHFRE
FRER, FERLEAE,

BB XS EENEFEE (CDP) WtLfl, £—ERE
PRBT —AERBAAEENENREUR L HLSLEHT
W% AR

RIFBRERNEE, PERHL) “—H B BRAEHE
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S H & GDP B34 A 4. 59%, #EIKAEHA CHAESHK
JEEE HE G E R A EE 4% R EARE (F 2030, FKaE

FMXEL) , KR 1/2ERETE—KF,
K44 “—w—B AR AERBUFNEE X H S GDP WE 4t (2018)

E X BRHWHEXH S
GDP Hv & 4+t (2018)

R EH 6.20% (2016)
EER 6. 16%

2 B 5.78% (2017)

B 3 F| 5.36% (2017)
HRIT 5.31%

Jia /R 5. 1%

FWRIL 4.97%

W= 4.56% (2017)
2\ 4.5% (2016)
LWL 4. 48%

R Au A 4. 09%

BAA 4.04% (2017)
GllE| 4.04% (2019)
(NS Y2 3.94% (2017)
wE T 3.92% (2017)

3L M4 58 3.81% (2017)
ERET 3. 59%

B e 2.9% (2017)

HIEFRIE: Brbh BEHAXHESZ TR http: //data. uis. unesco. org/

AHZHATFRMEX —RHEFRBEABREIFIHTNS
[REAMBFHE. FMBFRERAFTMRAFIHT, 10
EMEFRE, AP EERHFTEE: TR Y. TEAFEER
(B, ) . PEBRYFER (B, RPlms) | £
bER, BRIFER., TREHEEFR AU B—E RS0 X3
BN ZHERE,

FEAMEL C—H B BRY, AAXHFERETHE
EWRI, N 14.05 &, mIKey £ TELE, K502 4, 5%
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B XK AN ZHEFIRA 10,75 F
A5 “—H B HWARKERFAZHAER 017D

B x ANHZHEFR (201D
EWRIE 14. 05 (2018)
# & 13.6 (2019)
L4 5 13. 30

= 13. 18 (2016)
kR 12.77

o] B% v 12.55 (2018)
B F 12.18
A 11.62

R A A T 11. 36
ERET 11.16

BB AT 10. 38
LxBEL 10. 37

% e 10. 26 (2016)
W AE A 4 4E 10. 23

AR 10.19 (2015)
EEl2 10. 15

o & 9.56 (2015)
FBrE 8. 45

+TEHH 8.28

R AT 7.22 (2016)
B A i 3E 5. 02

HAERIR: Bra B A S CH A SR B http: //data. uis. unesco. org/
ENFEIREBACANFE, CREERERF £ AHSE

EHEATHZL. BEFRERENFR AN, RIHE LS54
5] R 4% B A A

TERGWTEFEMHS “—F—B” BXT, NFEENF
B, AP/ FFENFEEENERZ R L, & 99.99%, &K E
KATFT, A 61.70%, & E-FHME Y 95.83%, 2+ 27 80%kY [E X
s T FHE,

1 ANZHEFRRRE R EFRBAFHEZ ENHE NERSME . 2B E R EAEMRA
ZHHE, T@%%ﬁlﬂ#%ﬁi e Hiir@Hg s aiE: Ha e, HlEhEER@T. s o hE
Bolbaake GRBI b BRE D) L &R e, BULER %ﬁ%#%&ﬂmm&%\%aﬁma
B A IR BE R
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EFE, TEFNFETH, ZFEF LR NFEHTALZE

K46, “—W—B ApBLERBIFHNFRENFR (2017)

INFBNFE (W) | NFFNFE(FE) | IFEAFE
W 98. 54% 100% 99. 99%
H 99.91% 99. 96% 99. 94%
IG5 100% 99. 65% 99. 82%
HT A 3 100% 99. 73% 99. 80%
kX RT | 95.72% 99. 55% 99. 77%
=P iR 100% 99. 31% 99. 65%
E BT 99. 18% 99. 66% 99. 42%
R AT 100% 98. 05% 98. 99%
T BX B 97. 46% 100% 98. 74%
% fe 98. 77% 98. 38% 98. 57%
% Z T 100% 96. 85% 98. 38%
ERET 98. 07% 98. 24% 98. 16%
WHEE LA | 97. 37% 98.91% 98. 15%
ZWRIT 97.97% 97. 72% 97. 84%
= 98. 18% 97. 52% 97. 84%
-4 100% 94. 60% 97.19%
AR 96. 68% 97.01% 96. 85%
JE /R 92. 62% 100% 96. 30%
FBEE 95. 90% 96. 48% 96. 20%
+THH 94. 74% 95. 33% 95. 04%
GE 89. 93% 88. 17% 88. 99%
& A A T 86. 78% 86. 61% 86. 70%
At 61. 02% 62. 36% 61. 70%

HAE KB B A EHA CH B Z IR BT http: //data. uis. unesco. org/
UTH—H—B55EHREME . BUER X E T E S AT

MRE, BRARM —EANRKRERNFZENZTELL RS
T
4.2.1 REER

£ 2019/2020 ¥ 4, ZW R IR 614 FT4h JLIE 11 66330 4

2 PR PRER N DN R ERARE R AR A E NS IE R BN DB b 5 B AR R E IR
Ny RS 7 BEAR R4 8 B 2 42 N H
38


http://data.uis.unesco.org/

REEFHET. £XLY)LE TEHZITAZ Y 6654 A,
ANR BN, F, 516 FTERBEHT EEHT., £
7 53 fr/hi . 306 Bl F A 167 fre . it & 15 F
LR FF AW ESL 173822 2| 134975 z A F 4k,
2005/2006 % 4 & &, 2012/2013 ¥ & &K, M 2005/2006 4 Z|
2012/2013 &, ¥ &= ANBABD, BEZEXEE P, MR
G, 60%HIF AR T F ], 2TRMFEEBR L FRFS, 4%

2019/2020 ¥ 4, fE/N¥ . EREFERFE FEHKAHITAK
415822 Ao 1-3 4% 6222 A, 4-6 F% 10367 A, -9 %
9574 A ,10-12 2% 4421 AN(— L FF ¥ LLE S A~ F R A KK,
REIEV, EEVRE, L#HFEKREZH (45 85%) .

ZURLEHFEREA, 30 FLLTHE 8. 4%, 30-39 ¥ &
16. 5%,40-49 & & 24. 2%,50-59 & & 29. 6%, 60 & LL L & 21. 3%,
X—FHARHEMFREFFINTEREE, BHELLHF.
., HERAEMHKTI T —GMEHE DN 60 ¥, FHEY
BHITPH—2HEHED N 6057,

BN E, 62K F ERSEE T FIRARF T, 10%4 5 £ R
W HEERFET AEVDRT,36 FrigR(EIE AR K.
ANSAF IR FAR . AT E N HEL TN BRETE
HH. EXE 15 FF, FHREGFHT - RFINFEALFAN
B, 2007/2008 F & &, A 16297 L¥F ETH¥ A,
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2019/2020 F & 1%, £4F 8694 LF AT H6F 3 . AW, KL
B r ¥ A A (L 2006/2007 4y 3499 A fp
21 2019/2020 F 7 4346 AD B F EE FFRN— " E [F A,
N AN FERF . ETENRF . ZAF AR FHAE, &
FELET,

£ 2019/2020 ¥ 5F, 37T rEREHETRLE#HT. £t X 15
Fo, P HENFEAHLEAR TR, 2009/2010 F 4 & &,
F 4 B A 28363 A;2018/2019 4 FAK, 5 4 K ¥ A 23387 A
4.2.2 MafEEXR

£ 2016/17 F 2017/18 M 2 ¥ A # AWM E+F, HATLA
2017/18 FHMANF X i L F8 52. 30% TIEE 50. 20%, & N\F
RNFEIHH) 44% T &2 42%, FLANFREFREZR. H)LHE
B 2017/18 4 FHy 265 B3 = 327 AT, W B4 K 23.40%, [
g A 1125 P (5 — B 276 Aty % — B 273 B
MEHE 462 BTy 10-12 £ 89 Fr; 11-12 4K 25 fr) , ¥ 4
579024 A; FASLFAR 309 AT, 5 A4 56040 A. 2017/18 4, F
HEEB A 291068 A, 44 K 287956 Ao /3L R YT IR
N 2T 25 %, & — FABBHmAHN 13765 A, % FH
K 14257 N, BEHFFR N 22036 A, F&% (10-12) % 5000
A, FF (11, 12) K 1327 A, XESREFHF 1862 A, &
32.40%; 4 # W 38125 A, & 67.60%. H#F, 1742 AR 2%
i, 5849 A A M A . 2010/11 £ EHEFE A 0.8%,
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2011/2012 4 & % 0. 7%, 2012/13 & H 1. 1%, 2013-2011 4%
LHEWMBFEG T LA FEERFITAE L F L2013 FOHORE,

95146 4 ¥ £ E BN/ E N EFHEANM (HED F3 . T L
45. 3%, Mk 54. %, EE WA FE & FH M F T B F £ AHK
7 87615 A, H % 38899 A (44.4%) e/ HEHE A

(6]

[}

4.2.3 ENEX
k47, 2019 EEESE . HFAEEKE

3L A AL Bt
A 12 408 755 632 443 13 041 198
# 407 001 37 856 444 857
FR 23 076 1 922 24 988
HENHETEHFI1CHE A LFR LAY, B F L

HEMNAFEETHRLE), 5FF 10 T AWEEHFTNF
FEHE N 1901 A, 2B T #eb LB dEI 765 AR T AT,
4.2.4 KAEILEZXR

DRPLETHT LI E EBFLEILHAE R, ZHEAX
B A (2019 ) B9HE Lo, 2017 48, 2018 40 2019 4,
DAWTRIFHAN X HES=F 24 A 16.92%. 21.25%4¢
19. 03%. [E B, 2017 4. 2018 441 2019 FEFHEHF L H & #F
B (wHE AR THD a4 Al 81.51%. 67.94%40
70.80% ",
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DRBLHFHNHAANER R LRI REWHEE DT, &
20194 1 A1 H, 5 10208 fr, H+F 7772 Fr v/ #,
H 4 2436 B & 5 (ERRD, 2019 4) . FEB, #£4F 6152 Fredl
¥, HP RIS RANFHBE.

EFENFEIE, NFF E 1398201 A, & 4 1328560 A,
WH/NFFER L AT, £F 5B, H 999074 & F £ 70 1008422
Lk, REALEABKLTE £, REH, LEZRINFHF
EREBEXFEHTNREGTER. £HFAHTE, kA

T, EFEL ANFDFF, 2B WETFHM.
48 DATIERHE. ¥4 NFALBHT

FENF BT A S
FR 7 g3 Bt 5 Lotk Bt
FH
yy | 6102 | 103,628 | 101,572 205, 200 1,091 8,220 9,311

W% | 7,772 | 1,398,201 | 1,328,560 | 2,726,761 70,025 167,292 237,317

KE | 2,436 999,074 1,008,422 | 2,007,496 | 53,717 128,870 182, 587

Rt | 10,208 | 2,397,275 236,982 4,734,257 | 123,742 296, 162 419,904

A AREROERFTHNER, SHITECEFNHAF

4.3 FEFFHARIWHRERAE
AF K| —#H—BSE5EFRME. BERXMEFTES T
MNEA, BRAH B ANMMEERNEZENEZEHFTHA AN
R ERAEEN,
k4-9. “—H—B BREZEHFHARIMKERAEE
EER | TEHTHRAM IEREG
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ZD R W R HE AT

PISA. TALIS. PIAAC. ICCS, * T#HF %
REBEFERHHAR, XTEIHFMIAFIE
REFR, RTEFREHII R X8
BERUHAR, URATEFIERTEN
WA

i g
HARBFAL (GSRT)

BAMERESHA A

“CREHARVICT Fusn R AR 5 RIFH F 0
R GHAF L (CERTH)
ERBFHRFO

ERZ LR FQ

LEAE
REFH#AT,
AT E ALK

THANBERARERS
B — LB A

BEHCET BT YA s G - LT FE B
RIE, Flm#E A% (EBA)

kWL BEHMEHERT S

HE AL R Bt R (FRGS)
¥e = Bt 5T #Bh it K| (TRGS)
KA # 7T K Bt & (LRGS)

RAA HEHI]

RAMNERARZ A=

£ #7 0 BA PR B TTE (B PRIN, SIR,
H2020. Erasmus+2£)

ZRF
(MHESR)

' F R AR F AR

2015 4, RRHFTSmEA—KEEMNHR
FoiE LA (Mitacs) &F T —HA1EWH
P, #3IT Mitacs Globalink it X, B2t #
B Z 8] 9 5t % A EF0 5 A VB o

2009 4 FF 46 B9 A7 4 A7 - 5 AR T T X
(Erasmus Mundus program) 5 % &4
KFULK— %%Ik%%%AW Z it K|
ERERMAMERAEE, REEEH
BRE, Rt AG Xz B et iE 5B,
2014 £, FREFETRIHIK, BT L
2020 1t x| (H2020) 1 MOBIDOC Post doc
H2020 A % 42 b B B 52 5 4 3 Bk B
B EFr I E

BR
SHF R F L (SRC)

T2 2EAF (AUIC) B4

2018 &, HEME T Z B AF (AUIC) W
HAFRF N (SRC) AEFF LT 5 A
BLIE (RDP) , WILILBHAR, FRK
Wik H R EAILRERAENT T,
KA EXRAMIARARRET -4
e, EHlEs5HFHEE, EXANE
AZE, hEHZFAFHHAR, KEIE
.

4.3.1 REER

EDRIHHRARE 6 LB A2
FEAFEHTRR. Hot,
Ak B A E W E TR EA R AT

E e, 12 B0 BT 24T
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BERFRBYARTEF EEE IR, GFHLEEREN
HIE . B2 ERTE R ERTE . 2020 FR9itRlEES S
JUSE PR %, #1 PISA. TALIS. PIAAC. 1CCS, A THFFI %K
BERGFAR, XTEIZMAFIBENAR, R TEFRE
R R RABRRNFR, UBRXTEEIEHTEENEE,

Mok, ZWD R R EE G E T EYRILBIH T A
ZVRIFREESRER R AR B2, LR ZREAFE
BH, mREDRIARAKLRNETRS /1; REBF. L
Fo Bt SR AL 2 B B A1 (R B AR R AR B B B PR X T — KA
RAR Wi, KEWNARARBERY AL TAR FHRER
TUEH %2
4.3.2 MafEEXR

W 2 28 5 E R RAAE e E#AT T LI %, BRI R E
FHEAGHRBFF R UTERFLHARZ—: “MEH
H: RER”, 2012 £ 5HEFRAT AT, 2013 F, HF
MEFEZHEARN 26K, TRETAN “ME 1-12 FRH
BRATRE” AR XHTARRERE T ETEWNE
W, ZEHBAFZ4, UREHNZAHTRENRE. HFHL
T REH TR KRR BRI REE IR o, F¥FH
FHRRARGEE. FE, BAMNT, #HE=A0EAMMHEEX
HWEATHRT 26 RTE ™,
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4.3.3 FWEX

ERRR T E, — AN EEBFIAMZERHRE S 2 (NRP),
PN E W E X RAEBARES R T EEF2MEF LN
24, BRAREL T AFTRMFRELTIFR RS, WA,
FETERMFREAMNAIRFHEER & (HSRC) wEHF
AZH KT R XA ET K .

=] I &1 2 38 3 TR0 | ] A0 R S LAY B AR B AT B . e Ah,
FEbEetEREAN—#,, BHOS5ERH. &FH. 0E
Foep E AR, Hoh, BHEFLAVAESFE., HAR, #HEM
*EFHAMERNIF L BTNV THRK R, i THEE
HEFENFARTERES, FFWAF IR T 5 EERAE
STER R
4.3.4 FELEEX

DAL SHFHAHRRET T ZAREFEFETE, HF
FEmER TN GIR T L EE, P TR R EERA R L
Bhitxl (FRGS) , HEZEHWEZN T iR K&~ £FEEL
BMARAE, EWNFR=ZFAEAT, HiEALTHIRX LR ZR
EINERMAMBRZ —: REL4E; BELE; HEES W
Wty KA, EMERN; ENRERED; HREFRAEL
fo; LR ERmEh . Hsh, A —TUEF IR % Btk
(TRGS) , Zit X A A A Kz, EvAETEIAN
B R AR S ATE A P A TR . A SRR
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WAk, A —IKBA R H Bt R (LRGS) , & —TEA,
WA, WREET, HERK, FE®HER A LRGS AU#E
G ERW ., HABQH eE, LUK R RIS F R Y R A
AR ARG A AR, AR E RSO, AR B e A
GUE; I B R T I e sk s DO 1F B STk . 4T, LRGS (R #EAR PR
R, AAE—NRAWNTEFEZDH 3ATEHATA, T HiZ
HRTEXRELHERTIE 3 AAFSE, THEEBFFER
B o

B 98 4 5% 78 LUR AL R 5T B Bh it X (PRGS) B9 R % T 1
PRGS B BT A F R B REA, LU AT A EE A 28
TR RBWMI LG /NT HFRAE L FHZE., KL=
AN RAFZ MR AFZE a1, UAARFEHETL (K
Fh AL D) 2 [8) B 1

AT smEReE, - RENFRFBITR Fla, £
AT FREESBREAY, REA KA &ITXEERERT AF
EHRBAF. NIALAFRAILAF. ATLHEZA/ K E RN
28] BB 5 B 1R o XA A-F B (R BT BB T A PR B T A
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B, “—H—B” BEEAFEFTFREIR
5.1 FEFHF ML ABIR

HEEA—MEVESXABRFZMA N R ELE
AR A S E ol o D = I - R 287 L Bl L D 2
Hel, RF¥FEZARFAAEH T TR ERARERE, £ ENFERHK
B, BEE2Z2HME T UFERLIRAREFIMAEILILEL X
FI, TUEBREERBAFNABNFHAONAZLHHET
WEQEHRZ —. MAEZOCEAEQSWREM AW EML, 7L
ExMFEEANENRE HaE R, WA ¥ e BN T¥EHt
FERAMFH T RWEENREZ —, MY TEF D8 AR
AL AR I E AR R 8 AR E T RN AN E R F
HEIAREFAEMF R AT ERE.

YT, EER MR A BRI R T ENF ERFE RN
WIE E 2R A A

ZuaEE5 X BEHZ (Organization for Economic Co-
operation and Development, f&#F OECD) &4 & [r= &4 H
(Program for International Student Assessment, f& & PISA),

E FF# 8 T 4 (The International Association
for the Evaluation of Educational  Achievement, f& #% IEA)
R B PR gk F AR st S B % (The Trends in
International Mathematics and Science Study, /& # TIMSS),

He, PISA ZEA 16 B EMEER, FFUREF = AT
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BT, &= 4547 —0k; TIMSS Mo Alxt W, N\&FR% 4
MBZERGHFZRETIFE, BEFET K,

(1) PISA

T — R PISA MR T 2018 4 #4T, 3T 2019 4 12 A %
AMIFLE R AES 5 PISA 2018 M iFHy &4 79 AN B R X,
C— BT BRXREET 494, 4alE: EEEF. SHE. Fm
Y. BREIT., Xk, FERYE. THEHE. FER, DEEME.
MEHFE HETT . HFERE, FE NERBEL, F4£E,
EHBE. MEH. BMA A, BE. ERET. R, R
WA, #rEkE, MAERE, R BZHT, HE, EL. FP
BRI, Mgz, g x BRI, GAA, LB HEWM (REEF) |
PoRT, WBMAET, T2, AREFY. BERFE. HEAM,
HET. BAA. AHRE. TEZ. 8. BiE, W&, FH
KR, B2 ZKRw,

ZH#IE, PR 49 ANEKEPISA 2018 F o9 A% T H MIT &
SinE R, HF, EEARRZENTHES, ABRELES
HI PRV 2
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WE TR, ERFEEROTFHES L, F BT LA,
MAEERMNAENEETEMESR; E/WEREE L, EEF
FEOMFRANTFEE LR AER, ML FMFEHAF R K
K B A AR 344

(2) TIMSS

FATEY—ok TIMSS Mk F 2019 £ #47, Fit#F 2020 4
12 AxAMFER, Fib, XxE®HS5HF E—RNMF4ET TIMSS
2015 By %5 &, TIMSS WU F - A T 1] 0 55 28 5 A Ao )\ S8 28 °F A HEAT,
EHEWERFENFHERL 4T ANERF, BT “—HF— %7
ERA 294, fRlE: EEE. BE. FimE. FMEKy. &
BAF. LHHE, FER. ME. DEMAME. BA FH. KBS
ET. %pERdiE, HERETL., EHEE. REH. WL, £
RET, #5w., RAFIL, #redkr, n 2T, TH%E. #E
XL, GFA . WHEF. BAF., FE=Z, FA,; MESE5/N\
ERFANFHEE 9 AEREY, BT “—%—B” BEXWA
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26 4, a AR maAE. BB SRR HE. FivE BREL,
PTERE . B RAF. LEE. FER MR REH. DA,
EM. FE. BEFTL. BiEwiE, RE. REPH. LERE.
Bk X RIE. @R, BEM. BAM. FE=. .

ZEE, FREZRETIMSS 2015 A £ 5N E + W4
TR \NERNRL AR E R, £, BEKREZENTHE
4, NEREEBERFHLHTEE

TIMSS 2015 Science Performance (4th Grade)

@ The State of Kuwait

® The Republic of Bulgaria

® Kingdom of Saudi Arabia
#® Republic of Indonesia
® The Kingdom of Morocco

a5
s ® The Republic of Kazakhstan
= ® The State of Qatar
E a0 ® The Islamic Republic of Iran
H
= ® Georgia ® The Republic of Serbia ® Republic of Singapore
® Republic of Turkey ® Hungary
_ ) ® Russian Federation
30 ® The Sultanate of Oman
3.0
The United Arab Emirates ® Republic of Chile  New Zealand
L] L
The Kingdom of Bahrain ® ® Repubblics Italiana® @ the slovak Republic
Fe R Pl ® “The Republic of Lithuania
The Republic of CYPrusThe cyech Republic @ & @ 'The Republic of Poland
Repiiblica Portuguesa @ The Republic of $lovenia
L ]
The Republic of Croatia @ Republic of Korea
15
300 350 400 450 500

Average Scale Score

W Fro~, & TIMSS 2015 T 16 M 4 4% 5 A B2 & 72 11T
B, BT An g E 0 F R G T oL, AL TR AL AL,
52 s AR B R 2B AT, EBFNAT B E 42,
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TIMSS 2015 Science Performance (8th Grade)

0.0
55 ® The Republic of South Africa
® The Lebgnese Rep%Ainc B
® The State of Kuwait
5.0
4.5 @ Kingd f Saudi Arabi. "
® The ArabR ”;Ig O:'EO :U 1Arabia ® The Republic of Kazakhstan
e Arab Republic o . . . . .
P Byp Thailand ® The IglamlclRepubllcoﬂran ® Russian Federation
alaysi: .
5 4.0 Y a. Republic of Turkey
P}
Eas
= ® Hungary
@ . . . @ Republic of Singapore
5 10 Georgia ® ..R%ﬁgté{%t%fcgﬂgtar ® New Zealand
® The Republic of Lithuania
® The Sultanate of Oman
25 ® The Kingdom of Morocco
8 KJ Fz\ep%bEblica Italiana ® The Republic of Slovenia
® The Umtefd i]a JEmirates |
@ The Kingdom of Bahrain ® Republic of Korea

20

15 @ The Republic of Malta

1.0

300 350 400 450 500 550 600

Average Scale Score

ME T LLEY, & TIMSS 2015 @M /\FRFENPRFE
FMIPE, FHEIATE - LGRS TE — 408
EH T £, MES KN A ERKHHAEN, 2728 3E.
& B VAR

(3) FFMIF A B

E2 5 PISA 2018 M#Fwy “—% —B” EIX+, #¥F/aF
KA BEEHNENERREREFME . ZV R, #E. WE., ¥
B, BFEE,FHLIREANEINERRAZZ KM, FLE,
EeL, BEF. BEFTL. MESS TIMSS 2015 MIFH “—
w—BERY, DFEAFARFRLFH LT 550 2 EXK
RREZFME ., HE. KFH. bFwdiE, REELTHIK
T 400 5 E KKK RA BRI, BHE. DEMFAE, WERE
T NFRFERFBLTFHLET 550 480 B KA K ZH
wE. B XL, BFE/RLFHLMET 400 2V EZRAZE



. BRI BEF. DEMFIE. RER.

K 5-1. “—#—K” EXH PISA 2018 AH¥ /{4

RERLW T4 RE/LIETA

Ex TH4 | PISAHA4 EX 4 | PISAHAL
HT A 551 2/78 M 7B 398 67/78
EVRE 530 4/78 R 398 67/78
B 519 7/78 W T T T 3E 397 69/78
®= 511 11/78 B0 R T 396 70/78
= 508 12/78 sl k= 386 71/78
HEXRT 507 13/78 KEETT 383 73/78
Ex 497 21/78 JBE -2 377 74/178
ko 492 26/78 E£5 365 76/78
B3 F| 490 28/78 FRE 357 77/78
HRE AT 487 29/78 % Kk RAm 336 78/78

PISA 2018 BERGFH LM+ 4+, RPEH., FEEE.
PEE AR E A, W BRE =R, 2R EHS
FWMH MK, L E UM EDVRIURALELHNEHE, TE
BlER+ 4, “—F—BEXREE/\JE, 5 A 2% AT,
NERWIL., DiRFafa, BEEL., BEET. &5, FEE
FiZ kR, LEbE “—H—%" ERE PISA BERGH—
MNgEE, NFTH % 5 PISA 2018 B MK B X/ X H4 X F,
“—H—BEREFRSMNERL, EXIMHMLTEEH R,
FEHE 4 B4 50%8 39 MEIE T, AR MET—F—BEZX,
b b 27 82%.

A8 PISA R, Fro E & A+ E&A04N, TIMSS 2015 M4
BREERFRGFHPUTEF “—HF— B BRELE, 24
RHAF—wmE Y. L F _WEE. RLFENEE S, H
L5\ T AT DL RS BN 2 N\ FRF AR RS
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P+ “—w B EREAFELE, 2R RHELE —
Tk, e mmEE. L FLNHERT, HLE+
A UL S 7 w8 . EA X W ER ¥ AW
TIMSS B liA &, BHR+£HH “—F—B” BX,; WE/N
FERFEMFREWEHKM 4+, “—F—B” BN EHE/\
. NBTES5 TIMSS 2015 BZIRWER/ XL EXE,
“C—H BT ERAHSMATRAEGHLE, ENSRFE
G4 B % 0% 24 NEIRF, B BABT “—w—%7 E
R, b b T%; B\ RF R R G H LB 50% 20 NEIR

HIBAMET “—#H—%" R, 5H 0%
%52, “—#—%” EFH TINSS 2015 B #1545

AR E A
HEELIW T4 MEELIET4

Ex T4 | TIMSS H4 EX FH4 | TIMSS H4
A 590 1/47 Ak 459 38/47
# 589 2/47 el Bk 451 39/47
2 4 567 4/47 #eEL 451 39/47
Yh T AT 550 8/417 R R 436 41/47
= 547 9/47 [ & 431 42/47
kxR 543 11/47 L] 421 43/47
4 7 £ 542 12/47 EERE T 397 44/47
1% f0 F| T2 536 16/47 W e 390 45/47
7 534 17/47 JE % 352 46/47
% ZH T 533 18/47 A Bk 4 337 47/47

NERFE
HERIW T4 RERIET4

B % T4 | TIMSS H4 EX SE#H 4 | TIMSS H4
T A 597 1/39 Gl L2 S 456 27/39
# 556 4/39 i & 455 29/39
H& XL 551 5/39 2 F 454 30/39
2 H 544 7/39 KesET 443 31/39
Yo T T T4 533 9/39 R A 411 33/39
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& 7F £ 527 12/39 HEH 398 34/39
I P4 58 519 15/39 W e 396 35/39
W= 513 16/39 JEE ¥ 2 393 36/39
AR 499 20/39 R R 371 38/39
+HH 493 21/39 EE 358 39/39

MAaH E&, Foib £ PISA 2018 &2 TIMSS 2015 &l if 45
R, HERAZF. Bt XUBRAREN “—#— B~ BRX¥4
MEEINEMR, X— R EXBERXRLEAADHNEI. R, T
WREG . BE. XUE—FEFERAT ERER, HEER
HENFARZRAL2ZETmE, MER®RT ERFZHET AT
AR, WEFKPFREBWERS, WRARWEFRENA
YRS T E W R R R e, B4R A GDP A A VE U E S LK
&, EHATWAAFHIE XL, BERET>&HRB®ED,
KR F AR+ 2R, XWRATERAEERNL—ANERH
FHRERRHE—XEEE,

5.2 MEHFTREMIRAE
5.2.1 BEHFHRRMTENEEMS

MEHFTEZ - MUEREAMZHRAFE, URFHAFA
RIE, RRMFRET FRRFRE T E, BEARFRMEGHZ
NE, B TENMFRRNGNE, HATH AR A4
FMERARAGHET. HEHFTEULEKEFLFEHN IR, UF
REFHEIEH, UEARFFRBATAZTEAL, HFPREA,
MEd RET¥ BAFEXNF HFELL2FEFRNERAT,
UEEE D EERB ORI ERmPRERE R, FoR/¥FT
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%, BRRAFER, BRRFEAGHLXA, HRERFAR,
FERFAFRM, cHBEFMREMFERS; ARLFRAARE
FARNEBLR, KEH2EFT N, BEASXN, L8R
Ao AR AR CAF R AT #E . Fl, FFHF s EEH
BEV AR FRIE R, B E AR R BE KR BURT
RAAE, REFORFHTRREBARBATTLNL RS, T
FHRENLFHFR T, BARFTHERLRETHE.

URE AP, RKEWHFREFVAERMHART LT, N
REMHARER TR LA HETIE— A RRER, o H
ARFEAFEQLEFERI RN KEXNTRFHFTE
FHENN, EF TR, N FHE—E” 5 FEHXAM
Ky NIRRT ESMASREAE FEZ AW ER, ¥R
FARENEFEALSRRQET KFWIHE, ARRFRKIAL
KL R T B AL EA . RERF R AL E
THERBRFTRRAE G, 2017 F 2 AZFHLAT (XFHH
HAFRFRBEATE) KD F R FRE NI RA F A =5 HR
BIANF—FRZfE. 2019 F 11 ARFHALET (T
fogEt PN FERFFNREIL)  BRFDFREHN A F B
BFBERBORIT ERZFAR, AR RFERELRAEE
ok (eHRAEZRE, QHEEh. Zelxhs) ",

ME AR RELRESHRS, LR E N EINRHTES X
BASHERER. LK. Lig, FH., fLEMEEZRSEH
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RAMFRE REZRFEAR 2B TR FR —HE A%,
MevRE, BEREAEG LB FE RWIANRF L. EEIRENHF
BEHREL, RPN ERFRTEALCTRARAATNEER
NEHEEXFE., IEmRT NERFRFTLE. BRERAKFA
MARE R, ERMAN T LA, ZEAFXERNLRAE
K, ReHRAMTNRETH. ANEXZTRATNEEZNES
EEAE, RARUHFEG . BF ekl Br— KM
FHELEEEMMETE, 2EHF. REATEHTES A
R RPN FENRR 2 REMF TSR E, 2008
MEFNFRFRET TENEERNL, P EBFERMEE
Re, MIZRMEFNFRFRFEATMESE (2RAFFRT
FITXINE) WEREH, FHeTmRLR AT NERER,
AR ALK, R EMEIR, QA AT, FREE
JRELEFE, HEREHRZRETHIYL,
MERFHFRENE &, UK A KT RME S PN
ThEEWES, HFRE LR NEARITE. BRKE, #E
AREXZEFNV KL RNFMN, B, & “—F B AT
AFBRRNEAT, “—F B BELAEXNEFTRRL2F &
KEWHAF HERE, R FALLEZRFRTNEAGEER

Eﬁ;
as

&

Mo
5.2.2 MEFHTBRMAFENIR K &
MEBZTHNBRRNEZRFRTNLRAFEERERZN L
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fER, REBR R RARTFEMFER, RAFEFORE; &
PISA B9 # 4% A0 B8 B9 3T R X 10 75 Bt 58 20 BOR B B K 4 1Y

TOP10:
& 5-3. B E M F A FECE BOR TOP10

TOP E % K& R BT

10 B mK . BRAABRFWERHNRUFEFIRFEN ERFHRET TR
EAB A, FEMEL, BEAMFRTNLFN WHRAMEF 5
MEFRBEHRMSE. BFEHRFELEMNINR FEHAERRT T &R
AR VNS LRk & Tt 78 38 28 Y B
2. AH—FSBAMFHAIMEET, FHIFLL Ao

X R PN, B, B, BRAURK
R, AFERBESE FH) MITFEKX (&
') RAWEK.

3. AENEAMMFETVFENFINE, KT
MBI FE, NEKEWE, LHETAH
Fo EIRENF N Z I A I ENIFEF,
FERTEECNABMAEBIHEAEIRR, X
feA R, FENTANIFERT RN
&, ERFINNA,

4. HIFEEHBE R A R R RARK L
B HE#URItRIMEHRE, UFLESERR
X, BRI A F 0BT T

o

9 B A& FU AR, ZABEMNERE R, #TATN | BREFEXN BARHR
HAE., L%, BEAMFHBASERENRL | FrE), BLThE
FE AR K [F R H FR 5 R ) FARFERFEHY
L EMEREMEINR, BHRAE, ZREEKR | £, FFHRF A
HRE; HREA A K .

2. MIME., LI, FHIREAM N AMHRRET 5
3. EAME BARHOEM B E R KA AR A

A
8 # & WX HAAZAEY T T MK, AR | BAFEXNT EAR

FHROMANBERMMEREANIER, B | AORBERFRER
MEWER, RERBRNSAFALREE A, R, FTRFLEMW
LB BERAZEF T M4, URFFE | XEBEaET.

R R 19 BN S

2. B A FF R B RIE B H £ E 7 A RE
7

SHEAXBAINLR, THRAFHE A

4 BRMFREARMACMMEERXZ, A
ERERRETRAE
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5ONIRRFF W R F A A, BEARL
G¥ e s;

RAA

BRHEHFEAT L FRIEK2WNE1E, #
BT —BAATHEZTNBR, LT asE:
1 B wEERES, RAPBFFLREHN
¥, FA@E ERLE R L

2. BMUXFAFHHFTANT %, BRIRF
BF, REFENRY LE;

3. MAFHE —FWEHHATEI. XM EN;
4. AEWMEFETRERITFEED, HEHAK
FHEE THEERER, FREM(1EESE
YIBAZ AR R R

5. BIMMEENX 5 AFF AT RIES,
AR FFIFREL L RKEN 2.

A BREHFH
B FEWFE S EE
VR RPARF AR
BRO ALK 4% & R,
RILAF £ HNA
2 W N RE A

ZRH

BAENH T ARG FRAETERW
XAINIR, Rt — MR FT R R

B ER S EI T EA £ 4 BN F
SR

BMATE T EMHFHERFA,
REkEEEYIE, BEAHRXTE FEAFR
REZIF
EHFRGETELATE
Az ¢ D) FHEA, Ui
%

LB A RS 5 BOR BOR B = A it
HAREMFNHAETE, ARBELHHREF
N

MEFRWEBEMGHATHRTHE TH
FHRAHLEE.

() mEE
WA WS A

®Z &

LAR kA EANF LB CHEBFML
EaW R THARTRE THERTER
s

2. EEFANH B AR FE A, HAUK, £B
A, HREER, FEE®R;
JEMFINELS TR, M AL, i
Al & BE A7 BB 70 77 A 4 A

4. BRN BRI PRIFERSE; BEENET
BRI FATAETE, RERRENEET
B

5. L A 3k A% oy 2R A B R RO B F A VE Y
SEFRE AL, BRTEFHEETA, URRH
RESHARER"

BEHOMFRTE
ETH¥£WEE 54
BANKE, BERE
HFERATENE .

#r & LR

L (MFREZ AL RN Fo (FFH
FREZwmACAATE) AT MERIA. TH

RERFHT AR
W, FEKFAR
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RAaf TEEMASGA, Rt EEAE. X5
Auel EER % .

2. (HABANRMERD , Zik. EEMTA
REMRENLE., REAEHAGEMEERK
A, BERABEHRANNHTLIET T #HF
1A,

B, RIERFHE R
£, FURERER
ERBERR

ES:1 80

1B Rw 7 e A F 2O 7 DUE AR 13 7 |
"M ZHEE, REREATHEERE, HF
ARRT FEREAER R RS

2. HRERFTNNKARENHATEEREA
e, 2 M., =itE. FFRFLNE
A G AL A K EY AR

E YLt AL R A
B, HARAREA
F i EARE A
.

i R

REMFRFT - EAF S RMERKENE L
MWERWA, A7 0 FREMFHFTMHR
SR ELE, BERET H£ITRAEE.
TR, RZPFRATNERERLE. 57
H, AR RMESET RBERFH TN ES I
H. REFHRLGRFIM . &EHLT MK
FARUAAN B A 35 AR K 3 Y F AR B F R AR A
®E

A ERAFRTR
J&IE 2 A I B R (R
MFEHT EAENR
®E

Lok WL

1. REFENLEZERTENER%E;

2. BHFEHT N T HFRNTL,

3. BF¥E5EREN, RXIARFEERRR#E
M E— Sk, BIURFREEERRmES
T, EFRMEFRABRFREH#TE
e
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+THH BFHEFE khanacademy. or | & >4 ] A e AR
g. tr, HEFNE S RET
morpakampus. co
m, okulistik. co
m
FE#EE | DOST-STARBOOKS FO4 # o3 APP
o] Bk B Manara HREMBA | £F. AT
BREL | HFREE - F AT 5ok L F
(= e WE R
(4%
7 e Photodentro http://photode | % 4 fa#t i Photodentro # F &K #
ntro. edu. g FREHFHEMH
WHE O E R, Fae—
RAFH#E KR
(OER) WY#t5 %R &
Photodentro http://photode YA R 9000 N F
Learning ntro. edu. gr/lo St (L0) , ks
Object r/ IXNEREEWN. I E
Repository FH 2 TT
Photodentro http://photode YA K2 1000 A #K
Educational ntro. edu. gr/vi T, [ ULEAEH
Video deo/ BREHF, UXFHF
Photodentro http://photode YEAERFEHNHEETR
Educational ntro. edu. gr/ed tHaf g FiED
Software usoft/
Photodentro http://photode VAN —NFRE, %
Open ntro. edu. gr/oe fif 7 Z % 7 A0
Educational p/ BERE MR R
Practices DA K A o 4k = T
HER, UWEAHF#H
GRS
%R % Ko R E HE TR, | R RmIRE (EKB)
(EKB) MRARF | 2B —NEXELE
A A e AR R,

AHETREE. H

RAF . FEMR
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http://photodentro.edu.g/
http://photodentro.edu.g/

N = i
TH

ZANEZX | Moodle https://moodle | &K% £ B i, FFIRHRH

. com/
o ZW R IR AMWE T HIEE e-schoolbag

EVW R M FHITA LA R &M 8T HRARE EHEH
¥ o W AW BT KK E ™M B e-schoolbag (www. e-
koolikott. ee) o Z 1/ Plsb @E 4y LI, N, & FAER L 4K
WY 2 Aokt BT AT DL B s H X AT P R R F
IR MACENERA AR U R EFMATIE TR ('
BTES. TR BX AAS) . FEXLEIRRASER
REHEH.

= =koolikott s p Kirjelduse, vtmeséna, autor jo Fiter = o Lo

ﬂ' L S ]
KERGEMAKS
DIGISPIKUTE
ABIL

- e
0 ; Doen -
e+t HHEHBFHEFTE
khanacademy. org. tr,  morpakampus.com ¥ 3k DL &
okulistik. com P 3k

B A %2 (Khan Academy), # 3% 784 HIEWE T 3500 %
T T AR, m R L AR E RN E & R
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https://moodle.com/
https://moodle.com/

UCRETSIZ ONLINE EGITIM DERS VIDEOLARI KHAN ACADEMY NEDIR?

Khan Academy'de Arayin Ornegin: Cebir, Kesirler, Saglik, Hisse Senetleri, Mimar Sinan..

Hor Seyi Odrenebilirsin

Khan Academy Nasil Kullamlir?

Ilkokuldan Gniversite seviyesine, matematikten finansa
binlerce ders videosu, yiiz binlerce aligtirma, seviye

tespit, yonlendirme, raporiar ve daha fazlasi! 123456\ 7/8

Thiago Soruyor... Unlii Astrofizikci Neil deGrasse Tyso... Oriimcegin Gozlerinin Kacta Kaci Ba...
Brezilya milli futbolcusu Thiago hep akia gelen UniQ Astrofizik¢i Neil deGrasse Tyson, Superman'ir Evimizi Paylagtigimiz Sekiz G6zl( Arkadaslarimiz
sorulardan birisini soruyor. Ortalama bir kalecinin tepki Geldigi Gezegen Olan Kripton'u Aniatiyor.

stiresi nedir?

SINIFLARA GORE DERS VIDEOLARI SON EKLENENLER
Matematik Miifredat
1. Simf Matematik 2. Simf Matematik 3. Simf Matematik
4. Sif Matematik 5. Simf Matematik 6. Smf Matematik Haber biiltenimize liye olun
7. Simf Matematik 8. Simf Matematik 9. Simf Matematik E-posta adresinizi yazip enter tusuna basiniz

BA§ARIYA

MORPA KAMPUS'LE

ULASIN! e

Ayda sadece 20

CEVAPLARINIZI GIRIN

@ TIKLAYIN, SEVIYENIZi BELIRLEYIN MINi TESTLER & DENEME SINAVLARI

TIKLAVIN, SINIFLARI KESFEDIN!

R

Sitemizae gezinmeye cevam ecerek Kiisel Veriler Politikema kasul etmis olursunuz Cerezier mevzusts uygun olarsk kullaniimakracir

o IEZE DOST-STARBOOKS
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DOST-STARBOOKS = FZEF — K& F A ¥ E H18. DOST
STARBOOKS #£F 2020 4 6 A €& T %M HWE s AR, Bk
ARFAaET — AP ERMZRR . AMREM LM TR, XL
FIRAAE 2 K-12 R FRE =+,

o [TE ¥ “Manara”

ERE B F L T RANT AT RRELA LK FEHE
“Manara” . “Manara” A& %, % fo /A JF AR B SCA . B4R A Eo Aty
BFRE, ATREMEHR LM AEE, Uk#miRlkE,

e Moodle

Moodle (Modular Object-Oriented Dynamic Learning
Environment) Chttps://moodle.com/) & —/F F&I/E K 4%
RBEW TR EE, CE—N2RENFLTE, AULHFHLS
HAM E X (social constructionist) EYFEMELE . ¥ £ (164
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https://moodle.com/

WHAELTE (wMoodle) %3 #EFHKT KR,
o Ik T L H F K IE

LABIHFHMAET FLHFHR, EHARFHFHIEE,
X FRIER RS F AW L, BRI TR
AR EEATUTREMNAEA T LML TEETR
BHARET g8, flw, UTEERBEIHFTHL KK EL
RGLHy — 45,
=%

o H T M E WIE (OFR) W FHKIEE

EHRM, BFRBEARAERFHEREERRA. HFMH
FRHEFUHFOLCRERAETEEBATHZO A A F K
FWHH N . Photodentro 4 ¥R A T REH FH AT A B+
N HE, FEE— RFITHEE KR (OER) By ET F IR &

Photodentrozf 3] Xt & J£ (http: //photodentro. edu. gr/lo
r/): CEEARHI000MFIXNE (L0 , BEFINREEE
W, TERAMET, TRATHY, k. REAEN. L.
HEEX, SDMEE, KEHEATEANFEINERET S Z
WA (BF. HE. ¥, AW, XF. TES)

Photodentro# & #L#7 (http: //photodentro. edu. gr/vide
o/): BEAKAL00MH TR, TUELSEHFES T, MU
XEHF
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Photodentro# & 3 # (http: //photodentro. edu. gr/edus
oft/): TAEEFWNHFTHFAMAFTE.

PhotodentroJf i # & 5£ & (http: //photodentro. edu. gr/
oep/): CHEA—ANFHE, HIMAME ZHHFAMERHEL
ok R LR A An SR F I B R SRR, DA R T HE A A

WA R F#F (https://inspiration-science—educatio
n.net/) £ — M EEAMFH TR EZF HEMN2NTE, L
BHERNHFETRI N, FEFENEFREL. Y
FEATCIFEE T Z—HWa, ZTEFE T RMNEE 5 & A
BEHRARRI T EZN K. EXAXANT &, FERANSE
RAEZ T Efd s %R, LA A0 g A 8 R 787 A% 3 STEMAE
RFEM. A7 H, KNOBRFRHFERN2 ST 2mEE
EERMAX, EHMNOHFHFERERKE,
5.3.4 BEZFFREAEKFEENZLLAET

(D RFHERBEERETHEAZEFE. RFHFREX
BT HRREZT —NEXRARFHFAF, FENHFRERK
FRERAANTHEHTNITR.

(DBEFHRBEHTEFEERF AL KT HIREMN KL LA,
HART U et MBS, ZRAVKXT UL AN, XF
¥ BBFHRENMRZEFEZN. Flao D kT T2 FHF I
eaE R T EL T EFETHRET TR,

D) RFHFHRFRELREFET R EEERME WA
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KBTI RETR T KR, Ris RN ABF R 307 F K

5.4 BIMHEHEF
5.4.1 BRAMBFHFTHWEENR

BB ZFHET — MR ERNFRE LS, AR R A B X
¥AEBATHAFE BN, BitR, AALHRHFTED . KA
¥HERMRENFHTNARAN A, dFEFEHFRR, 5
RAEVFTEE S EBBFRE T ERURERBFER . NMEAE T
EHREEEEA RE. PRAHTHERINTE R ENF
S GH T AR A AL R KA, e BR A HA 18] 2 ] BB AR
AEMALER, AREH, FIRFE—NFEHELN. HF
— AR, HANFRRERER T ERFTE FF 3 H
WEEER, FRET AHMWIESE, AL LZR A DRAHR
¥3], HmEEinEEERAFE,

RO F BT AR S 77 & ] LLILF A o o xE B AR
o 3RS FE 2 HOR VE B R AR X B RO AL R A TR AR T
FAHEMENZ R AR FE RABE N, BAE
HARRNRNEBRBEANESETHEEN. BEZRMT
RASHBANMNHEESEREE, £%E, “No child Left Beh
ind” BAUBFLENES MR EFEEIES. HEPEFEFTTN
Wy, MELELWERAEFERFTE. F 5 M TMKF £
ERFFENHEL, RF R AANTEmABZFNR P Ex

2=
A2
_3.’_
2L,
.%
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AR EEF. BRRTATRERZTHHEE ., EREAFTRN D
EFRD, REZENFHEHMR, REZFEHNAT T HZFAH,
A F R AR F X AR D BIE AT AN FH TN, &
FHEEEMEHNHSET, NFEFIMFHABTRIE" £
T RE R RO FF A URBSHE AR, L5 £ E
MEEASANKTHTE, WA KERE, FBUmE X XFHF
HE.

RARFHEE T EEXZK T T F (Informal Learning
Environment) o 1375 8932 i BB 4% 48 /N 2 R 5 An 2 V5 2 ]
W AR 28, A EMEMTERMIRERZ WL, £FIE
RFITEF, FRAFMHET TEHEZ BN ERFXRRAZE
REZW, FlwkEREENF. BHERMEKETEITA.

Knowledge construction e —— - Knowledge contextualizatio

. . ol School [
Students’ experiences & ! Science y Everyday real-world problem
knowledge from their \ knowledge s solving linked to larger
everyday worlds . _ - lifeworld issues

FEmEoE R REAF. R, X, ME. FEFLH
FFT. RRIERNA RE ARG A B R BB AT 8,
FE R ARTY RN AR, RS AFA 2 AR KRR
A ER R . ERFIEAE T HATEIN, EERZHNERE
A E IR L R BB k. S AE RRIE X,
FHAT 1 fn LR, 1B Y R S A IR R DR A R R
ST A,
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b 4 4B RE BB R, JEIE R S FEH KL 3] 3T
R A R RET ARBEER, MBER. HXEERERENUZ,
FIERFIWEMERNEFENFI P ERBREREHN. R
AR T], E A AFAL 2 am iR A e R R R BT T IR 6V
FEmER R EI TR,

LR R ERRREARINKE, &8 THEELFRES .
“BEmET IR, AFRFTRABAXNRRE, —BFR. K
FE], R R R R BES RREARE LRI
"G
5.4.2 BAMFHTHIMRK A

BT ERIE. Zuf. XHFEALHENERME, “—HF %K
EXORFRERFEERRTAENEIL AERIE, AT,
AT FE AR BE R HEEHKH A, ERFHF N
BOREIRR . NIRRT GF AL T ERGKA, FEREREN
SERUERSE M A, WEEHLEXR, FluwBEREr Ak FEER
Z BT X3 B vE R o S8 AR T 4 A T e o BOSR AR T 7 E
HIERS . R, RMBFEREBRSE. 235, XU TERRENE
FERADN, TEEAXRREARFHT LLFEET D A
Pobk, EEREETT RATENHARETE, BRAERN
e A B 3 T B A A 5 R R R B R A AR S 3R B YRR T &

AR EAFRENRKER, FmK, HE. HAW
MERTREAFZFUR—ELTERANF, T— RO R K
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MEHBISIHZHT L.

RSN FTUE L, 30 H AR %1t X & 4 8 7 A K)
(SRP) . B # Rtk (\RP) . FFRIFiHXl (SMP) . 3
R FERARF LA BFFOLR T ZEEHE LS
B, R, AT LSRR, UBAFESHFRREAE, W
o [E B B2 %% Bt 3 (International Science Drama Competi
tion) , B AEMRIEREIR HFFAE. S ¥ G5B A% A
(A%STAR) AT fm B AL QB & 2 B FT I A ¥ (Singa
pore Science Festival) ZHXF%¥. T#. EAMAEYEF
Y4 A B TS

HERFE TP EEFRBFHERANFRETNE . &
ET1993F %4 THRAMFEE &, HEBFLE LK ZFE A
“BEHFE” . “BEHFE WRFHFEHEEERSNH
17, A& MERNERS S, BEWRRHEW, TERFHFTHEL
B, BE ABANB¥ER, WA, BELRTTH¥E. #
FRMBFHA, g, E7 L], A2 BEAN X5 TR
¥, HREmEMABES, mREEF. BETRER. BEK
SRR, B XHHIT. BEERE,

HABRIR” —%— 8 “BER, BETMNEENE TEH
HRBATFHATREMA, ERAIBFHFRF K. SER
EAL TS A Y. H1992F T 46, HAGFHE L A H—
Han “FELOERFR” OHFLEREDN, RIABALEDF
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ZmbE, WEAEERF ISR XCETERANS. BT
Kb, BB ANE, HARLE L LA HERE R EHHE
RAGESRME RO X TR FTED, FEE LR HNE) Lk
A REEEE R MG AT ERRE AR RRLE N AE
GANAGKHEE. ERFHEER L, HANBFRRE TS

F 4o RKMEAH AR IR A (Japan Science and Techno
logy Agency, fE#JST) TRHW=Z LA, «&EHNKHARLH
BEARROER, Fliodl 8 AASIMOK & F1 % 5 18 #1 2 AEGeo—Co
smosHIKFH. RERMHLEFENZESN, RRERAEEN
ThERERSCIZERR, BE AT RR dENfT, &Kt

ot 4 U o0 Al Sh L 20 A R B & o ]
E5T. “—H B WA EIBARFRALR/ A

RO F A IR/ B R S

MEgE | ALTITERF T, BEY | MY, ZYRL. ZEBH. EREHN. LFK.
ERERS RAA., #Frm#, &#E
Mateo, BEgESRS | EEGE Bl FRE, ERS R, 7/, REH.

R B

BARK | AEITWRFHEES. T | MEBRYE. ®RAL, ZREL, HE T, £FE,
B. ®EEIFF M RAA. #mgk. &E
BRE—, HERXIELE | BEH#E, RL, #RE. BERSZ K. %A
e D

BOREIT. BANMEAR, BANMF L 6 | MBEY. M2, ZVREL, FEE. HHEXRTL. £

1 R S B B B, &AM, FoE, $E

AR, HEXMTFENELAL R BAE. EEBAT. REAR. LHE. R, HE

MBEXHTRE, HEZTTHEELHAR EEATE, AT

Hle, MATE, RAMFRETELFREATRE. Kia
XHRBBRARRNER A A& EHBNEBRE. TP
AR ZE Fia xR T TeaMet M B, & &R RS F HH B0
e, AR BB R EEWAR. Wi, ZDRIH |
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ERHSTEMS BB B, HEEHE: 2T iR, AYLH TR E
. ASTEMZHE TIEE T AV TE . & 5B EF T, £5 ST
EM# B AR SN E SR . HSTEME & T M AL %,
tHAMZFMBAARZRSEFN T T EHAHR F R
Leizs4, HEEHNRIEHE R FF i F M KT,
FEMNES YR, ¥, £, BFREEEANAEZ K,
X EERPERGE RS FERRBETEAREN K2 L. I,
GaREH—HEER S ERAFERT mEF 4,
EEAA, BAMRTHEHAREHRAIEHKTES, F
4 R #iGiovedi Scienza®f BIFBE 4y, 18% F & F4F Al
B, BRI —RAER e —TMEEFE 5 £Notte dei Ricercato
ri, AEMERLELEZR, FTRERE., BHAFEREHAEA
AR R R T A R B R
AR FHE L, REX M2 E1940F U R—ESEH
B 6 1E, H 4, FameLab pk 4 28 7 M #7 o 35 B 2 8] o ALK &
Fo R E E R, FamelabZ % [E 5 Z @ HScico Cyprusis
R G A H 4 4 (IDEK) — AW, B2011F LK, ZHLFER
FLEERATRURFRRETAS, PRT EAR WE AFE.
T, £, BE¥. HFFHAE. K2, FamelabR £ 7 ZE#H B 41
RN E R FRAE LR R A ENILL .
HMIERAOFHIMFEE SN E. 1980F L # AL E T &+
ERTEEMFEREs—FERFRE RS, AR, Fi
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EMEATT MIBHFER L. TH, HRcEE. HiFE
HARNEZRAEYS, FENRFTREERFRER S,

W, ZEHLRENLE. AERERFHTAEE IR
MEHTES. AlvE WA ERFEN “HEMZER, £E
TRELEHENTAMF LML ANEERF. BLFEAE
WREW T &, AR¥. QR ERATIRBARG T H, S
FANREAMFELBTINEEL, REXREBF. EFMALE
MAF60NM A BT 12006 5 555 mT E @A EMFH
= 7 R F e LA (TAEA) . BROMAZ A 74148 (CERN) | 57 %130 7= AX
HAWIPO) fe g ik R e 2 S ERARE, 255 T Z50E
o

FEHT BRI, % A DL el A0 AL A H R 4 2
EAE, WA HERBHFR. FERIEHEARAMHI AL (Asso
ciation for technical culture of Slovenia, PATf&#FATC
S) HREMF AWM MR 2 EMRIE, BFEAF. £2HF. i
HNRFRIT, BHEA, BEGWE. K. . AE%) M
QF A (ICT. ZH&. WHRE. WK, HFHED. LEA
A, DR F4H AICSEHREFHRHE LR, URLF
RECEZHFER., TEHFAHRE. HE, HEXRIHEF
MEBEFMAXFRBSBTEHT. HEA R FE, EL
R E,

Ao, ERFGE. REHFPFONERLE, Ky “—w
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—BERHBINT DAY, 1A ER FH TR E,
FMEEFAOSZ MRFFC, fWERAINE . EFH261 (516
0% FOEFMTHENINE, BEE EH23%, ATEEEH
E-hERENE & 419%. ZDRIAH S8R+ 00k £ Ao
TRAWILT, FlaAHHAAR 5 & (www. ahhaa. ee) fr T# /R
&, 3007 FEFHEMASNT HREKARFES, ZF
A FR R B RIS . RS AR R F R R ET B %
AT AL T HEAREY B IR R B L (www. energiakeskus. ee)
gEARMENL, DEABLIOMXER. FRERKE LN
BR300 0 B A 1B #7178 7 INOESTS (The Noesis-Thessaloniki
Science Center and Technology Museum (https://www. noe
sis.eduw. gr/ ) B—NEEFAMA XK EAR, g EE LR K,
MR it At A Y R R AR T — R R AR
FHER, #EFElg iRz, ERAXES WL RS IHF
HER, Bl B LEREA019FE LT ZESE - MEAR,
B A EEHE N RS SH AL T,
5.4.3 RABFEHFT QIFHELE

=B BRT, —LEAMFHFNRSSZETAE
MAGIH M, ARMRFTARERARBFERWESR, AL

TH MRS T FARKE AR A AW EE.
58 Ha 8 ERMBAHFEREZREN

EES T H PP 31t T | A B KR

B KidsSTOP https://www.sc | I8 MAE8 S | B¥1E; BF¥#H
ience. edu. sg/v | JLE R; ZR
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http://www.ahhaa.ee/
http://www.energiakeskus.ee/
https://www.noesis.edu.gr/
https://www.noesis.edu.gr/

isit-

us/kidsstop
+EH Space Camp | https://www.sp | DV EF gk E A | STEAM; A%
Turkey acecampturkey.
com/en
EEl TKAMVAYOUTH http://ikamvan | 8 £12 % &V & | R F7E
itezone. org/ R %, ¥
= ALTERNATE http://www. wis | LM X By F4 | STEM; ZRHF
EDUCATION FOR | e~ FE %
RURAL gatar. org/alte
DEVELOPMENT rnate—
education—
rural-
development-—
peru-spain
B A SETAC http://www.mus | ZK i, WEFF | FHFE; fFF
eoscienza.org/ | &£ R EWIE#H | % F; H4iE fo
setac BIEE/HE | BEe
Iz
EH SCIENCE FAIR | http://www.ucy | 10 £ 12 F#E | AFHER; R
.ac.cy/en/ ERINFEE R | AE
12 £ 15 2 #1K
FRPFAE
T CHAMPIMOVEL http://www. fch | /N A& ETA%¥; 3D E
ampalimaud. org |
/en/education
ZLRT ACTIVI  PENTRU | http://www. act | F/NF 4 STEM; AR A1
VIITOR ivipentruviito
r.ro/
] Bx o COASTER  LAB | http://www. fer | B &K F¥ & | STEM; #3; i
FERRART WORLD | rariworldabudh s
abi. com/
ZANER FameLab http://www. bri | FREHMFREI | BFERE; #BF
tishcouncil.it | TAE VR Ao A 1E
/en/programmes
/education/fam
elab
EZEES GALILEO-MOBILE | http://www. gal | fRiTH X N F % | AXAHFHH;
ileo- AFa RN fRITHIX; & A

mobile. org/

o HTAnI By KidsSTOP T § :
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https://www.spacecampturkey.com/en
https://www.spacecampturkey.com/en
https://www.spacecampturkey.com/en
http://ikamvanitezone.org/
http://ikamvanitezone.org/
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.wise-qatar.org/alternate-education-rural-development-peru-spain
http://www.museoscienza.org/setac
http://www.museoscienza.org/setac
http://www.museoscienza.org/setac
http://www.ucy.ac.cy/en/
http://www.ucy.ac.cy/en/
http://www.fchampalimaud.org/en/education
http://www.fchampalimaud.org/en/education
http://www.fchampalimaud.org/en/education
http://www.activipentruviitor.ro/
http://www.activipentruviitor.ro/
http://www.activipentruviitor.ro/
http://www.ferrariworldabudhabi.com/
http://www.ferrariworldabudhabi.com/
http://www.ferrariworldabudhabi.com/
http://www.britishcouncil.it/en/programmes/education/famelab
http://www.britishcouncil.it/en/programmes/education/famelab
http://www.britishcouncil.it/en/programmes/education/famelab
http://www.britishcouncil.it/en/programmes/education/famelab
http://www.britishcouncil.it/en/programmes/education/famelab
http://www.galileo-mobile.org/
http://www.galileo-mobile.org/
http://www.galileo-mobile.org/

KidsSTOPSE FT b= 37 3 % — A LE #5148, B AR 293000
K, BENIBNMAESIMIILERERFRRER, RFAMW(]
HUAT F 0 Fn XA, KidsSTOP— 14 E 724N EKX, WEEZ. &
B, BER, FEEANEM, KidsSTOPE T LA KB, FREHT
FEESNRS, hinE HIRNEFFEHRBRFRERIEAN %
fR 2 41, KidsSTOPIE & % 75 H [+ 4 %2 5 3] =& B9 STEAMSC L7,
LI Sk B TFATH 1 A

KidsSTOe™ SittejHap

Cegend

% Female Toilet g First Ald SR
Male Toilet Nursing Room :

From
Science Centre
o >
| | e 2
\ oo @ ALY hrer {
R ::: RV :
ARE |

/ _

At g =

Iﬁm ‘]‘ﬁﬁi? ' oy 0 anamesnonn
| a g — _ & % \

=

(B k. https://www. science. edu. sg/visit—us/kidsstop/about—kidsstop)

o + F H i Space Camp Turkey JH :
20004F, Space Camp TurkeyfE X —A~Fh A K BhHY 2L R AP
BEREL XRELFHE-NWEE——IKREE, BRI TH
SEREEN S, ERANEF, BEOEMEREARLTHNK
EEY, FIEHAT RPN E, AN ERATT. IF
1B £ B 2R =8 5L 09 7 B A & B SESTEAM (Rt L R, TAE

91

df


https://www.science.edu.sg/visit-us/kidsstop/about-kidsstop

AR HETEARN, LEHATENTE &+ £
L, UWEHEEFAERT THEMEEHRE.

(B RIE: https://www. spacecampturkey. com/photosttigal lery—13)

o ¥ 3 TKAMVAYOUTH T H :

HE8E124 F D FHIKAMVAYOUTHI B & & 4 45 ARt
RFEWRI RS, SMZTEREEAMFALNER, EFER
EEREFEZKRUREDTWNFH S E5F, A ETMEREZXR
RS ETATINER AW ERF £, RENRECEHT
FRMELFN, URRHERLES, @ REREFINT
Y7o BRAFZR LSS, FEATF LS iE o) £ a4 5 W 1E 4
TEE A E B R TR S

o HAE ) “ALTERNATE EDUCATION FOR RURAL DEVELOPMENT ”
T H -

Fhan 2 #HFrx, FEH “ALTERNATE EDUCATION FOR RUR
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https://www.spacecampturkey.com/photos#gallery-13

AL DEVELOPMENT” I B & 7 4 % Z 4R 8l & JT # F i R i 0 X F %
FARBEERENEFTRS. ZTE R A EWSTEMKF, Wk
PR e B e AIRET AXBFRZXATHWREL
¥, ZuRT#H BRI 2R EFRAEBFNKIEL,

(B 5. http://www. wise—gatar. org/alternate—education-rural-development—per
u-spain)

o T AFIHY SETAC T H :

SETACHY T H 4 #k ZScience Education As a Tool forAct
ive Citizenship, HEFABAHIT. WWE ¥ £ UL FHIE
BEIE/HER. ZTE & 2 AR AR FE 2 B0F LA R
eI, TENERFHATNHAFEURRESRENFHT
MR R A de % TfF. M4, SETACTR H #4ie fu B ol
WA, §ETXELCHUERANE., BEMFEY R4
S EACHEN, FHRFEAT X TR FH R
T

o E I HTHY “SCIENCE FAIR” T H

“SCIENCE FAIR” T H £ ZEE M10ZE 125 09 & 5 H /N5 4 Au
R2EBZHREFFFE, HEHZTEXVRAZ: FRAZ—H
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FRRAMETHARAZK S, HFFENEEHF T EAFRHY
SR, BEE K/ oA KRR ERE L TE, X
KAT Wr Bh % 70 B o) 1 0 & A S R 3l o ZI0E B 5 AR =
REZRAAWN, EFZANWMERERQE el b e, R
AR E L F R R G S W, FK, YHURBRARS HH
L XA R IRA R E B AR, AR K VE B oK AT AT
ST

o % 7 #y CHAMPIMOVEL i F :

CHAMPIMOVELT H £ B | [ /NF £ BHK, EH B M HFT
AMATR G2 B2, P 3 i3DIR I DL T A BT A JUR R Al e
WY1 BT, Hedm T A, AR BOR . DNAFE B V60T St 4, BRAEHL

ZAlE BRI, XD FINESHFERFRREN T =

e T I RILH CSO “ACTIVI PENTRU VIITOR” i H :

“ACTIVI PENTRU VIITOR” 2% B B ILE, x5 A93E & “A
ctive for future” , ZTEEH F/NF &, EEMIFRMAUL
Xz o pyfgE, REREZH R Fayikie., e e E—
— A HEAESTEMZ H U —— & A 7 b . 12T H iE B AT AR
1, FEMERXARGFH LR, o, kBB WA &
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A #E 2R ETAT W B 52 3L F R &£,

o [EL ¥ #Y “COASTER LAB FERRARI WORLD” T H :

W A7 4L B v K [E B9 “COASTER LAB FERRARI WORLD” I H £
“ERAER” TALNESHEHANEETRANLLERZH
HIE, W& ER S F R MESTEME T oAk % S R ke,
ZHERETRLERARANHEZRE, —FEFE (AL
20308 JE &) (Abu Dhabi 2030 Strategic Vision) , 7
— 7 EL R A STEM#E H . ME W E B4 B2 E — MR
M. BEAE AN RE, BREBELTRNBREREAME
S R LR 5 A 109 1F AR AR . E BA UM Fu T U RE Ay, HET
5 98 B8 AT Fu A o BB RE

T, W —ERERFTERTENRALTRET KR L
B 78, HhanH7iE X R T HRazlagamo. si E LBt F HH K IET &
(https://razlagamo. si/) & —A~ B AR F A0 X N A LA ¥ 3
F &, QET20205F3A, HE A ZA820Z F A LLEK 27600
LRFHE A RN MWN, ZI R I e-Schoolbag (www. e~kool
ikott. ee) #A10piq (www.opiq.ee)F & W 4 B & F AHAARGE T
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RAZLAGAMO SI LAHKO SKUPAJ

Poucevanje in ucenje dobiva novo, inovativno obliko, ki sledi pristopu obrnjene ucilnice. Pri tem si lahko pomagamo, delime izkusnje in skupaj gradimo
znanje. Skupna izobrazevalna podporna tocka www.razlagamo.si nudi interaktivna gradiva, video razlage ter podporne komunikacijo ob tezavah
ucecega za vse predmete v OS in SS.

{ T N\

Za ucitelje Za ucence in dijake

(B kIE: https://razlagamo. si/)
bz 4h, dF — ST E 7 R AL T X sk B R A B A1

e FAMELAB 5 H :

FameLabtb T E o & B X ih > FF EANBNEX (&
FRM. FHE. ZM, FHENERED 24, FMERLEY
REEHEMNEEEF LW RENERZT S mEF6A FAT
HFameLab E [T & A3, v T EEFRMMF R M TEIF,
CEERBRBBMFRAMFRAIRERBRSHANES, HX
ARERFHFEREZ I ZRBER, MR HAEHFREAR
AR AR A RS FHATRRE. ZTE BT LI, FE)f e
ERHMFZ TR, EH0IReEX M ERT St R BT
JE R AR R
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Fame Lab

TALKING / SCIENCE

(=4
PSIDUADROD

BRITISH
[ ol + $

Trieste

Finale nazionale 2020
Teatro Rossetti

Lunedi 31 Agosto
ore 10.00 semifinale
ore 20.00 finale

+ FameLab All Star

(B K5 http://www. britishcouncil. it/en/programmes/education/famela)

e GALILEO-MOBILE T H :
GALILEO-MOBILE ZHFM R . ZEBZUABFRRENE

B EW— AN ERMNTE, TENRIILFRARZ X R HE
FHEEWNRA X FHE, BLEFRA SN BHP R CFAEX
GRS, REREFRAFRFAMONRHERFENNAE, B
MEEE#EES. FALT, HE. ZALEL, £F. €. B
TS T FEREASANNES ZHEWHFAR N —K
4 A4 “Cartilla de Actividades GalileoMobile” HJF M, #
HAEAETFRIFNENEEATEYENZOEE, TRET
#: http://www. galileo—mobile. org/galileomobile-resourc
es/galileomobile-handbooks. &It 41, %5 E 450 7 4h # A
TH B% A1, 28 & “Galileo Teacher Training Programm

e” (GTTP) f2 “Atouch of Universe” (ATU) .
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CH K hitps, /i, i l;o—m:l; 11;org7ga1 i':;;n;bilx;—e;‘— o
5.4.4 BSIMMEZFTWERKET

RIIFBENG RSB FHETHLE RS R B A
B, “—H—BEXNBIBFHTRLEATFES BERFEH
An, ANEASTREREART, EAH2EXREREL
H—rEE, X GXEERNBIE. Z 5 AR EILE A X,
EARAEBEAFRNEXERFHET FEFERBRNE S [F
Fl, REATFPEHERLTIEEF LK, dRETE, TN
FRBMERZ, ARRMFHRINE T X RATNAL,

D ZIARFHEN A RELRFEZENFRITHER,
AREBATERRRNZTEUR BN EE N ENA S, —FH, A
“— B BXMFHEIWERIRERE, —LEXERFET
. AT CEEMHRENER LESE T, ERFRITRHRZ
FRANFZTFRUGIZRENTRE. #—7HE, EWEDE
I BT T Wk B R 5 20T e A 1] R, AT A EE R PR IR SR TR B Y
FRMFHFMmE. B, ETEHNMASEETAHNE R, 7
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DL &Sl BN A F B SRE A F A HImHATR 2T AL A
Rt URIEEES M FRNBR EFufs, RIEAFHm
B RS

2) BAMFZTRFERLRWE TR, HEHNLAT
JB BT AR S B BUH B9 A A7 SCRFPT LU BRI A K U B B I
MITR, X—maERmET. M2, MY EERFE REH,
Mo, ZORI., EREBEH ., tHHE BEHEFLH C—H—
B ER B A Y RS RAR S 5 BRI FHFTE R
FEMENFER TR, UERBHEX BN T HFEUEFZ A,
RAOBEEARABFTNAL, GBLTEEHNBRAZE, Bt
FRETRAMFHAREGINAN L EXRER, 0L KA
W RAVYNHEATFARASIDERFLTUNERKRFTES
HREWE A .

3 BAMFH TR ENSHE A FHRAEH. FFEAR
eI EE XX RS, MAFHENA T -—RERLE
PRABWEARET M, ETRAHFTHAENE T, RIH
FHRETUARSARAELBAIT RO REER T I, ARAHK
FAFASBREROHMERER AR FHFTREEA T, LK
% A B KA T B BIGALTLEO-MOBTLETR B ¥ LA A 4R R &%, %
ERART L REFERERUNMFRR G, M 2—2EE
T ULARANAE L R AR AL F FE AT R, A A TR 3 X
HENFHEI., b, FE R “ALTERNATE EDUCATION FOR R
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URAL DEVELOPMENT” il E 478 & 8 T 1R T H X 5 A& B AR A 1S
TEME AR S . AX—FH, RENEHTXAETHE T L
LREW BRARER” GERARKEN —MZEK, TAHNZ
B E BRI BB FHE W — AT T F
5.5 HMAXBAEMFHFT FHMA
5.5.1 HFABAERFHFTFTHNANEEM

FEHK, AMIEEINY, B FEEZETE —FFAHEA
i, MHABAZGOYFTEREFTABEAH. FHAEATE
—ABRFAA, MA—AHELIR AT LRk A0 B H 908 1“7
w”

FOCBA CEHEAR, VR/AR, HH RS EMFH T FHI A
A, AFIEFZMEN B WEIER, FHTFIELH
(LI R S N, xS 3] s AL R A B R R AR A

HEFAFNFIANBEAEANRANNEREEM,
59 My “—H B HHETHAEAEAKAF K

FABMAERET 7N IR/ R EE

AHFLFIINAR, VREA, RREFHK | M2, RwA L, BEES. ZDRE. &k,

BA ERET, HrEXRTE., £FHH, FERE. Tk
[ERANEV3

& A2 AR

AR, VR BAZH M, HRIFIA BRZR. RS, ARE, R, BEAHHE,
B, RER. AT

RRBATER. WKW, XkataEA e BX 7

5.5.2 FXBARERZHET F MR K
M 2& st 235 2” (Networked Readiness Index) , & @i
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AEFRREL —EETER 2R EEZGTEA A E A
A AN GG KRBT 8RR AT o A e 4, AT X

B GG R B R AT AT
£5-10. “—#H—%" ERASREEHIAES

EEEA 2016 FH# 4 2015 FH# 42
FWRIL 22 22
el B% 26 23
=¥ ik 31 32
W e 33 35
#HkXRT 37 37
EE B AT 40 36
BAA 45 55
+THH 48 48
L 51 56
o & 52 42
CER 65 75
By 70 66
BER%Z R 71 68
15 Jm £ 2 73 69
ERAETL 75 77
FEE 77 76
R R HT 81 81
HRI 86 86
B e 110 112
Je 78 R 118 118

P —: FHULERTEH VR, AR, ATH AT
HEYF

UEDRI AR, ZVORENFRERFHF LML
H S BIHT B B T BOR AR M R R, XAEREE K £,
£ T HFE A B FHE BIEKE K EWHF R
(https://digipegel. ee/) HATF LLF B, P& 2 = #4 & A
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BERPN, —LHEFHRM, F a2 LUERE PR E
i, TER@AZATE (RAEFRUTANENE) | ETER
BREA, AARE, FRHEHRIE AD . ENIAE (VR
A TR (A THE, WA, T ERMFRFEMHE B CE
BEF AL, FTLAE A B %% & (bring your own device, BYOD)
FE® . KT, ARFERE Wi-Fi RETERTH, XEFF
BYOD 7 izbf oy — AN HAR, ASHEFRABIFET — L HEHAL
R, AHIFE R EARRELH

PR —: REERHEFERNFTABEAENFHF & 805

DL HEEHT 0|, BB EAE S AR HON AR R T AAT
N, HARHFMTL, UEFRSHWEAE L L EwWE
ERE ELSWHAIRET, EMNIE (VR) Fag I 5% (AR)
LR BT hEAY 21 HE¥INE., ELENE, &
XABFUHHRE, EMAEZHARBT HFL . KEE,
RE TR, SR FENFTS, Hm xS wg,
RIF IR,

BIOAZRAAEMEERTN —LHFRALIEUHET &
PR, EEREEH, NNF—ERTE, REEARTENN—
Ha, WHANHFRE. Hi, WERENZ I HFAEH kK
Tth#h. M FEaRENEFHEE. LE RN Y F
EE, FABEARGFEME B, ABMRGIANERE S IARH
B2 2l HARFHRFHLEZE, HEHXNT AR TEHE
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FOIE, AN TR LTANES, &
BEFENXTFEAFTEE LN R EF LA, ZFHE AR
AEIFRREGREHTAE, MATA 1186 FrEREHR IR AR,
2 R LUF A X 26 e B AR OR BRI IR AR . B TR I
A, HEHAFEETAWER, FRERGETH TREX
FEHINFRER. HEXBRAR LT —NMERE, BATHF
(BEHF) HEFA. A ERBEFTERBFHFTEL =R
MR = 7 R HAT T R RTE, IEAZE A X B F £ WA
R, #E T AT L RS,

PR =: FEERTEAEIFABAGMNE

DLVR, AR, AT RS N REMBIAEA, ERZEX,
LB BT PR, RAREEE TR, TREREAREN, #&
RA D BERES T ZIH ABEARW RAER.
EFAE, PEAERBENFREELR S . EHME B AR
REHFER, ME—LEEHX, REFRAERRHLEAF
1R 1k 20 B2 1y A Bl R R X F T
5.5.3 FAEAEMFHT FHAIFMLE

C—m =B BRE, —SEREIAEANE AR FEH
Flhe, THAFE-LHREENER.

e tHH EFERHFHFE TS

M 2018 F R, MF 2023 FHAREZNEE, HAERENE

(EBA) WA BEGHABREE, IBA ZE FWERKTHET

i

1

&
b
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&, N EtFHANFUHFTETFIH TN FEMHTRER LA
FEFBOBFALE. BV EEHRNEERE RS, HRATY
AEAM EBA RS 4R, 5 A7 DU E o BoR T8y iost A TAE. 2T
FWBRANFEE, EEFRT — M EBAFAZFEE, URELE
TAIE e H B o ATy B8 AN S Jesh, H T XFHI,
REGET TV R R FEHIE KR, EBA VR ETFE A HIF
Brit & BARBEAE & X # . 7 COVID-19 A AT #14], EBA % F
RHLEFIEXEER,
e Go Lab

Go-Lab Initiative By H By (Rt 7 STEM L& + £ F €147

S HA, BAlREELLRE (Labs) EWFE S N FEF
(Apps) o EJf Go—Lab £ R4, # A ¥ LI 3| & F 52 5o = Ao
MR, a1 E R XHETF ] =8 (ILS) o ik, “ Go-
Lab itX|” X4 HFIFET ETHRXNMFHT (IBSE) , 21
2B & B VLR E F ICT #7 Go-Lab £ A RSB (E Fl % 7
I,

L&k, FJLANATE 4 Golab A X RAMEBME T THk,
ZIH @4 Go-Lab £ Ffu X #-F & (Golabz) # Authoring and
Learning & (Graasp) . #iT 5 ZMAIEKEE, ¥ RF4HAE
L EREFTNAME, Golab AXRGHERANEREE
& (EMERE, TRZREFMKESE) , —HAEIHFRITH
N FIAR UL B AT A REE# — T £ A ILS: H A E R, Go-
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https://premium.golabz.eu/about/projects
https://www.golabz.eu/
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https://www.golabz.eu/labs
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https://www.golabz.eu/spaces
https://www.golabz.eu/spaces

Lab Initiative HIPAZEBKMAnAEMAEAT T K FRIFIES), B
ZTHTEHE, HELRHAANMNATE.

Go Lab £ S R A MRS AY (L) | LB RHAET
¥I% (EPFL, Fw+) A0 IMCE R ZHkEE A5 (BE) s
o

GO-LAB Labs Apps Spaces Authoring Support Premium About News ® Q EN ~

Sharing and Authoring Platform

Find the largest collection of online labs, try-out interactive inquiry
apps, combine labs and apps into Inquiry Learning Spaces, and
share these with your students and colleagues.

Thousands of schools all over the world remain closed for the next weeks or even months due to the SARS-CoV-2 (COVID-19) pandemic. In order
to support them in delivering online education, we invite all schools and teachers to use the Go-Lab Ecosystem for online STEM teaching. The

and all tools (including p labs and apps) are available free of charge. Find more information here.

New to Go-Lab? Visit our Quick Start page to leam about the platform!

i 4 IJ
4
[ a
Electrical Circuit Lab Hypothesis Scratchpad Gravity Force Labs Acid-Base Solutions
In the Electrical Circuit Lab students How do strong and weak acids
ain creats thelr own slsctiical The Hypothesis Scratchpad helps There are two similar labs that you

differ? Use lab tools on your

circuits... learners formulate hypotheses. can see if you create a spa computer to find out!

m ! L'
Atom -

e Google H F
LETHEkmeE (COVID 19) WE#H, MEXHTREHT,
AFERRAERFHFEANLS MM ERE®RT —AETAT
WA T R ERXMRBWHFF, RFHTH N 28X T HH
RHZRE, AR ER BRSO FFEHTHF XLTE,
b Google EF &, ARZHFFNS, TUSHMAHIFTL
iR

F o R lF 3 B 3E (VLE)
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2014 F, B AFEHEMNFIHE (VLE) WELFIRARE
5k ¥ I 4 [ 10000 BT F K48 A £ k. Frog VLE &3 E XA
W, BENREFRTRRETF NN & F ¥ VLE % 3 3
BE-NETHENFI ARG, ChERNRT ARG ENT &
M4 A, EA R FNET, flin, HIEFAHFITE oA
. WA, shE. =& REeEEtTHy, &hELmaR, i+
X H AT EWIE S, T A NE T Frog VLE & 3% 1 J 46 & ik

=4

AT, 2019 F 7 A1 H, FIEFRLAFEERERHE
B R, M EA AT R REN T RBL EE TR FNEES
MR %, FE, #2019 %7 A 1 H, #%F#HA Google # I K
7 Frog VLE B9fEA .
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Rakyat Malaysia boleh belajar di mana jua, tanpa mengira masa

Di Malaysia, Frog VLE boleh diakses oleh semua 10, 000 sekolah di seluruh negara melalui Projek 1BestariNet. Direka oleh Frog Education, ia merupakan persekitaran
pembelajaran maya berasaskan awan yang boleh meringkaskan dan memudahkan pengajaran dan pembelajaran, komunikasi dan pentadbiran. Dengan pengalaman selama
hampir 15 tahun dan pelbagai anugerah, Frog VLE bukan sahaja digunakan di Malaysia, malah ia juga digunakan oleh 20 juta pengguna di lebih 12, 000 sekolah di 23 buah

negara di seluruh dunia, dalam kalangan komuniti pengajar dan pelajar.

™ ~ @ ™
i P Lh ag VoYY

Pelajar Ibu bapa

Melalui Frog VLE, ibu bapa yang bekerja sentiasa dapat

mengikuti peristiwa-peristiwa yang berlaku di sekolah

anak-anak mereka menerusi papan kenyataan sekolah.

Selain itu, mereka juga boleh mengikuti perkembangan
akademik anak-anak mereka.

Guru
Guru boleh menggunakan Frog VLE untuk mengajar,
memberikan tugasan, dan memantau pencapaian para
pelajar secara maya. Pentadbir sekolah pula boleh
mengurus kalendar sekolah dan mewar-warkan notis
sekolah melalui Frog VLE.

Pelajar boleh mengakses Frog VLE untuk mendapatkan
bahan untuk pembelajaran dan ulangkaji di mana jua
tanpa mengira masa. Mereka juga boleh menyiapkan

semua tugasan yang diberikan oleh guru mereka
disamping berkolaborasi untuk menyiapkan tugasan

yang diberi.

Frog VLE adalah sangat bermanfaat dan mudah digunakan

Pelbagai Widgets yang sangat Pembinaan laman pembelajaran Berkolaborasi di mana jua, tanpa Bukan sekadar mengajar sahaja
berguna dengan fungsi seret dan lepas mengira masa Alatan pentadbiran yang tersedia dalam
Guru boleh menghasilkan laman Pembinaan laman pembelajaran dengan Para pengguna boleh mengakses Frog Frog VLE boleh digunakan cleh sekolah
pengajaran di dalam Frog VLE dengan Frog VLE adalah seperti bermain blok VLE di mana sahaja dengan sambungan untuk mengurus dengan lebih baik
menggunakan widget-widget yang Lego. Dengan fungsi seret dan lepas Intenet kerana ia adalah sebuah jaringan urusan pentadbiran, badan-badan ko-
mempunyai pelbagai fungsi. Terdapat serta pelbagai widget yang disediakan, berasaskan awan. Berkolaborasilah kurikulum atau kelab pula boleh
lebih daripada 29 widget di dalam Frog guru beleh membina laman penajaran dengan guru dari sekolah anda membina laman agar ahli-ahli kelab
VLE yang mengandungi fungsi untuk yang menarik dan kaya dengan mahupun dari sekolah-sekolah lain dapat menyumbang, manakala guru
memainkan video, memuat turun fail, kandungan serta mudah digunakan oleh dengan mudah! boleh menggunakan Laman untuk

menganjurkan pertandingan di
lagi. peringkat sekolah. Segalanya bukanlah
mustahil!

5.5.4 MARAREM¥EFTFEANEBREET

(1) AF VR, AR AT UURFIFEER A, BMAFEWHX
W, £EWEZEKHE, VR, AR NAAHF L, FEWF
KBE MBI, FIRREMEK.

(2) BHFABHANRAERZ L ZN R, REHKXZH
TRIE, NRTER, YHFRAEAER LEA WYL R %
FR, BT F AR R R BTITAHH AT ARATER,
THAE L FERERTEHET KR,

berbincang dengan pelajar dan banyak pelajar mahupun guru-guru lain.

E{uﬂ
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5.6 “—W—B" HEMFEFTREIREE

“—m B REIREAM, —KEERONRLZITE,
— KR RIBWEMNEGE, FEEREATF BN KEHE R,
RWEREMAIBEEAERFEEZRN. Kig. XUFESTHNE
Fo —HE, “—W—B7IELLZBERNENARACFRE,
XA EAFEF— R URBEHARRE G, AL KM X EA R
MENFEEUFERAZRE, 7—FHEETEENHNIELH
X, FEHX, T AH.EFRERKFREERE, 28,
BEFEMEEERMN. TWA D FER XL FERAZRE,
HWEe, TERNBEAE. XHUER. TRANEERR. TH
R RGBT AT B XK TR A 1E A 3 o Z

gy, Bis. XWHEZHERLUEFRHE “—W B
AMFRANARE. A0 BRSO R IEZ T REBIE R H T £
KEviER, flw, dBTEREFWERE, ALEHHTRRELE
BRI R R R R R R EARSEIMENER T BAR, HFERF X
HRBHIES . BHERAFAE XX RE; BN BT G
RE/ANORFRTRETEXFTBIBEFEF, £/ ¥ X
BEMARRE S HTEANEZ ) ERFEF R AL E
& RMWER, FlinBEHE, UaTREBEMEH
HRUFBEREFAFNERE, THELHL 50 FRZEEEA
BRI TARAF B BF B B X BOR, Mo, 3wy ™ = 6t
ZMEZREURNTEETHFRE,
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RitRmHBEBARE LG F LB AERERFHT L&
HigE — Lk, FABUANER, ZVRI+HENHT, H
MG REEER, BT NFERATEOHERFN, X0E
EMFHFRALT —IMREWAF, £2% K PISA K+
FRHAAMEMY, BNEDRTE MRS, WE. £, K&
ELFMNES, BRI ATELRHERMAZHLFH
FERY, XUEGEERNFATREFELAL KA AL,
DLIE R ¥ A AT R RFNR; W, ZYRIETIEN 5 — Ak

= HAF YT FR SRR A, HERALS Z -0 F AMF.
MBF A ETHELAT 60 %, GBULHBEELTFH —(LE
60 F. AARKXLERNERBHAEMNZHET LEAT K
HELT, ANBNEIETERUELFIBNIFTAHET AR
BEEH, WAEAMAE ICT XHHF RS LEF, EHWIT
MARURB T I EMFAAENHFFANEELRE
BEWBkik 2 —. Bribz b, J2e 47 PISA, TIMSS A + &
I AR B 8 o > R T2 DU T e o A R B R A R R L M R £ R
H PR DL — 4R i E R OK T, T AR R AT 6 R T4 44 5
B FE S AL FFABEAEHF T E LS 6

Tib & PISA 2018 & TIMSS 2015, [ Fr_E 2% A AR i A
FHANTFLERT U ERBANEZHFHTAFHER, T
“HEHRAZGF . BiE. XUBANREN “—H B BXFAE
MEERNEM, X—REF K. HE. ZVRISER LHFL

L

T 4
. M
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wH, MERXWREZLF, Bis, XWE—FTEHFEER, £F
NFERFRI G Z I X — AW ME KRBT “—F— %"
E XA B AR ERFHE R LN TR, HRET
ETR B B FAEE R e £ UUROTT R XA R R
Amb%. — 7, RALEXRARIZFHN AN CHEREEN
MR FR T EER AR RRASF RN, EERER
HRRBEER RN BTG E L, ARFERGT UMK, X
DRUFEZH#TEFELE; #—HE, “—H %7 BRXAH
SEFXNMFRTARATFERELFA—EEHE, LHXLE
FEBIE . R UAXHBERERMR, AX—f ERE UK
2 R AT E w8 E A DL SR YRR B SR R X
ELREABER S EIa. BRI, ERFHFT L, K
EIRAGHT “FIER” A “RBET RATURNE “—F— %
5] 5 9 B A T B A 1B A X B R R E A
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“—H—% BRRFRTXRFTX

RELBLTXRFHER, M#Hy “—H— %7 BERFH
HH R EFREZWTRIR:

k6-1. “—w— R EXMNFERFLARFRI %
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THE SILK ROAD

% L g ¢ St

ended in 1720 with the fall of the Mongol Empire. y!{p
The development of the Central Asia region is :
credited to the Han Dynasty, starting in 207 BC.

all Janchai Vingprayaon
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One Belt One Road for Science Education:
THAILAND Perspective

Dr. Janchai YINGPRAYOON
International College,

Suan Sunandha Rajabhat University,
THAILAND

THE SILK ROAD

The original Silk Road commenced in 1070 BC and
ended in 1720 with the fall of the Mongol Empire.

The development of the Central Asia region is
credited to the Han Dynasty, starting in 207 BC.
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_The Belt and Road (B&R), consists of the Silk Road Economic
+ Belt (SREB) and the Maritime Silk Road (MSR). It focusses on
five major areas to improve connectivity:
-
(i) policy coordination,
(ii) infrastructure construction,
(iii) unimpeded trade,
(iv) financial integration and
(v) people-to-people ties.

Among these five, infrastructure construction (including railways *
and highways) is the dominant feature of the New Silk Road.”

CHINA'S PROPOSED
cvpe BELT AND ROAD INITIATIVE

Europe Central Asia

o .t

® : Persian Gulf
Mediterranean Sea .
@ South Asia
Western Asia & @ South China Sea
@
® " Southeast Asia
\ ’ @ South Pacific Ocean
Indian Ocean ™"

131



-

*The areas and c‘ounlrics involved contain almost two-thirds of the world’s population and
aceoung for one-third of the world’s wealth (GDP):
-

East Asia: China, Mongolia

Southeast Asia: Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines,
Singapore, , Timor-Leste, Vietnam

Central Asia: Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan

The Middle East and North Africa: Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait,
Lebanon, Oman, Qatar, Saudi Arabia, Palestine, Syria, United Arab Emirates, Yemen
South Asia: Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka
Europe: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia,
Czech Republic, Estonia, Georgia, Hungary, Latvia, Lithuania, Macedonia, Moldova,
Montenegro, Poland, Romania, Russia, Serbia, Slovakia, Slovenia, Turkey, Ukraine

® Apart from the Maritime Silk Road, running from the Chinese Coast through
Singapore to the Mediterranean, it is geographically structured along six corridors, all
running across and controlled by China:

New Eurasian Land Bridge, running from Western China to Western Russia
China—Mongolia—Russia Corridor, running from Northern China to Eastern Russia
China—Central Asia—West Asia Corridor, running from Western China to Turkey
China—Indochina Peninsula Corridor, running from Southern China to Singapore
China-Myanmar-Bangladesh Corridor, running from Southern China to Myanmar.
China—Pakistan Corridor, running from South-Western China to Pakistan
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The ,C_hinése belt and road initiative is still in the initial years

. of implementation. However, it will swiftly have a huge

.

fmpact on Thailand’s economy. A plethora of new business
opportunities is available along with this huge initiative. This
includes

(1) road, railway, and marine technology,

(11) the energy sector (energy supply, distribution, storage),
(ii1) information technology, and

(iv) transport and logistics.

-

08 1, 6BOR treaty:

-

Thailand is part of the nearly 70 countries which
participate in the greatest infrastructure project of our
time. The economic implications will dwarf the Trans-
Pacific Partnership (TPP), the Asia-Pacific Trade
Agreement (APTA), and similar multinational trade
treaties.
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-

The big national infrastructure project Eastern Economic
Corridor will be heavily influenced by the OBOR initiative.
The privileged legal environment in the EEC arena can be
utilized for OBOR projects and vice versa. The symbiotic
effects will be more visible in the coming months.

3. Chinese loans:

Investments in Thailand will participate from huge
funds granted as a loan from Chinese state banks
and other institutions.
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.

iy QBOR laws:
-

The massive OBOR project with nearly 70 jurisdictions
being involved could realistically not be managed with 70
different national legislations. It can be expected that a
uniform OBOR legal framework will be developed and be
applied also in Thailand. Such OBOR law will be most
likely open to foreign investments and compatible with
current Chinese laws.

5. ASEAN/AEC:

Current treaties within the Association of
Southeast Asian Nations, as for example the
ASEAN Economic Community, will experience a
reshuffle, revitalization or lose their importance.
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'@ 6. Investment hub:

Thailand’s neighboring countries are more directly
linked to the route of the Silk Road Economic Belt
(SREB) and the Maritime Silk Road (MSR). This
opens great opportunities to participate in these
developments from Thailand as Southeast Asia’s
investment hub.

. 7. Kra Canal:
-
The Thai canal project connects the
Gulf of Thailand with the Andaman
Sea across southern Thailand and
provides an alternative to transit
through the Straits of Malacca. It
shortens the Maritime Silk Road by o ,
1,200 km and will marginalize == KRA CANAL ROUTE ™ d

Singapore’s influence in the region.
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f.S_c.iefnc‘e'Education Exchange and Colaboration

References:
https://pugnatorius.com/obor/
https://www.nature.com/immersive/d41586-019-01124- 7/mdex html
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Belt and Road Countries Science Education Forum
17 September 2020, 7.00 — 9.30pm

Science Education in Malaysia E

By:
Professor Dr. Eng-Tek ONG
Department of Educational Studies
Faculty of Human Development
Sultan Idris Education University, Malaysi
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Belt and Road Countries Science Education
Forum
17 September 2020, 7.00 — 9.30pm

Science Education in Malaysia

B JNIVERSITI
Professor Dr. Eng-Tek ONG NDIDIKAN
Department of Educational Studies ULTAN [DNS
Faculty of Human Development d ;

Sultan Idris Education University, Malaysia SULTAN IDRIS EDUCATION UNIVERSITY

Introduction: Malaysia

Thailand

Malay‘srr :
Brunei S

“3Singapore i1 R

Indonesia \ I

Malaysia. a Southeast Asian country, consists of Peninsular Malaysia. Sabah and Sarawak.
Population: 31.5 million people (2018)

Capital city: Kuala Lumpur

Ethnic Groups:

68.8% Bumiputera (Malay. Orang Asli. indigenous groups of Sabah and Sarawak)

23.2% Chinese

7.0% Indian

1.0% Others

>rof Opg / UPSI / Malaysi
Source:"Current Population Estimates Malaysia 2016—201 7" Depbrtment of Statistics, Malaysia. Retrieved 14 July 2017.
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Number of Schools, Enrolment and Teachers (2019)

Enrolment Teachers

Schools | Male Female Total | Male Female Total
Pre-school* 6,152 103,628 101,572 205,200 1,091 8,220 9,311

Primary ** 7,772 | 1,398,201 1,328,560 2,726,761 70,025 167,292 237,317
Secondary™ 2,436 | 999,074 1,008,422 2,007,496 | 53,717 128,870 182,587

TOTAL 10,208 | 2,397,275 2,336,982 4,734,257 | 123,742 296,162 419,782

Note : 1. Data only covers educational institutions under MOE
2. Total excludes pre-school
3. Data enrolment as of 31st January 2019

Source : * National Information System for Pre-school (SMPK - Data as of 31st January 2019)
** APDM (Data as of 31st January 2019)

Source: Ministry of Education (2019)

Prof Ong / UPSI / Malaysia

Levels of Education in Malaysia

Preschool and Kindergarten 4-6
Primary (Years 1 - 6) 6+to 11+
Lower Secondary (Forms 1 —3) 12+ to 14+
Upper Secondary 15+ to 16+

Academic Secondary Education (Forms 4 & 5)
Technical Secondary Education
Vocational Education
Religious Secondary Education
Post-Secondary or Pre-University 17+ (for 1 or 2 years)
Form 6 (1% years)
Matriculation/Foundation (1 year)
STAM (1 year)

Highel' Education Prof Ong / UPSI / Malaysia
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Current Status/Trends of Science Education

in Malaysia
- @

U Student-centred

U Objective truths

U Knowledge is constructed by the
learners

1. Philosophical

O Teacher-centred
O Objective truths

U Knowledge is transferred from teacher
to students

Prof Ong / UPSI / Malaysia

Current Status/Trends of Science Education
in Malaysia

2. Curricular

o — Balanced

Scientific skills and process

Critical & Creative Thinking
Problem solving

Decision making
Reasoning

poooo

Prof Ong / UPSI / Malaysia
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Current Status/Trends of Science Education
in Malaysia

3. Pedagogical

Wide
Repertoire

Limited

Strategies

. A .
< Transmission +»+ Investigative/Exploration

%+ Prescribed/Cookbook * Problem solving

Approach to experimentation 'f’ HOTS, §TEM
+»+ Deductive +* Inductive

Prof Ong / UPSI / Malaysia

Prof Ong / UPSI / Malaysia
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KEMENTERIAN
NDIBIEAN
3 2 MALAVSIA

Panduan Pelaksanaan
Sains, Teknologi,
Kejuruteraan dan Matematik
(STEM) dalam Pengajaran
dan Pembelajaran

Implementation Guide for STEM
in Teaching and Learning

Prof Ong / UPSI / Malaysia

Current Status/Trends of Science Education
in Malaysia

4. Assessment

Pe aan
PENTAKSIRAN
BILIK DARJAH

Alternative
Methods

Paper-and-

Pencil Test

o Emphasises process of learning.
Emphasises products of o Portfolio, journal, school-based.
learning and “correct” answers. o Integrates the element of Higher-
order-thinking skills

Prof Ong / UPSI / Malaysia
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Current Status/Trends of Science Education

in Malaysia
Technological

5. Others * Google Classroom (post- COVID-19)
* ICT-based

e Blended learning

Pre- and In-service Training

e Inquiry-based Science Education (IBSE)
e STEM/STEAM/STREAM-based

Prof Ong / UPSI / Malaysia
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Education and science in Montenegro as
a base for the general development and
well-being of the society
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Education and science in Montenegro as
a base for the general development and
well-being of the society

Southeast Europe - area 13,812 km2; the mainland 13,812 km2
and 293 km the coast

Republic - Legislative power is exercised by the
Parliament, the executive by the Government, the
judicial = the Court.

Podgorica — capitol, Cetinje — Royal capitol

Currency euro

620,029 inhabitant

147



Economy,
Technology,
Culture

The process of European integration, from 2017 a NATO member.
Tourism - third largest sector and consumes 34% of total
investment. Industry represents around 16% of the country’s GDP
and employs 17% of the workforce. Agriculture accounts for 6.7% of
the GDP and 7.8% of the workforce. The average wage in June 2020
was 778 EUR (gross), the minimum wage is 222 EUR

The main priority sectors in which science, innovation and research,
would be focused are: sustainable agriculture, energy and health
tourism, competitiveness and internationalization of the economy

The goal of the cultural policy is to develop and promote
contemporary cultural and artistic creativity, activities and life,
valorize heritage, contribute to the preservation and affirmation of
various identities. 11 public institutions have been established to
perform cultural activities, four in the field of cultural and artistic
creation. Creative industries contribute 1.5% to gross value added
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Education Preschool education involves children up to the age of 6 (until they

start attending elementary school)

Elementary education is nine year compulsory and free of charge,
carried out in three cycles (3+3+3) for children 6 to 15.

Gymnasium lasts for four years. Vocational education as: two years
basic VE; three or four years VE; higher VE (two years, as extension
of the secondary VE).

Inclusive education is imperative. A base for the work with SEN
children is the IDEP.

4 universities and 3 faculties. Study programs that can be
implemented at public and private institutions are: bachelor, 180;
master, 120 and doctoral 180 ECTS.

In MEIS application for the drop-out prevention - risk indicators,
warning criteria.

Preschool education 21 public 23 private
Elementary education 163 public schools 4 private schools
Secondary education 47 public 1 private gymnasium

23,080

Preschool

67,025

7.280

5171
20.714

6,732 I 4,980 3,406
| . 2616 2,656

Elementary school ~ Gymnasium Voeational Mixed

1,304

Preschool Elementary schools Secondary schools

W Employees W Teaching staff
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Policies
a n d
standards

The crucial policies are oriented to the quality, development, achievement, equity, equality,
continuity, participation, innovations: The Strategy on early and preschool education, The
Strategy on General secondary education, The Strategy of vocational education, The
Strategy on inclusive education, The Strategy on higher education, The Strategy on teacher

education

The program for the development and support of talented students is aimed at improving
the support of talented students, monitoring the work, teacher competencies.

The Strategy on scientific-research activity defines: Development of human resources and
research capacities; The Innovation Strategy: Increasing the capacity for innovation and
technological development (infrastructure, human resources, monitoring); The Smart
Specialization Strategy: building a competitive advantage, linking research and innovation
strengths with the needs of the economy, and market development.

The Law on Academic Integrity regulates moral and professional principles and standards
that academic, research and other staff and students must comply to.

Projects and activities in science education area oriented to the Science promotion,
advanced practicing, students development and applying if STEM, competitions in
engineering, Pupils develop creativity, programming, constructing skills in robotics.

Curriculums,
digital
resources
and teacher
training

Subject Program - focused on the contents of the
program, less on mastering them.

The System of Professional Development of Teachers is
under the BES - trainings, counselling, coaching,
experimental and model classes, conducting research...

School portal

Key ongoing projects: "Schools for the 21st Century",
"Digital Classroom", "Integration of key competencies in
the education system in Montenegro" (STEM)
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Student

The PISA cycle in 2006 was a trial, since 2009

assessment .. .
regularly participating

a n d

achievement
At the PISA 2012 the average (OECD)
achievement in mathematical literacy was 494 -
Montenegrin students had 410 points (level 1)
In the PISA 2015 Montenegro is in 48th place with
427 points. The achievement in mathematical
literacy is 418 - 72 points lower than the average
TIMMS first time results would be promoted in
December 2020 - official report would be
available next year

Science ScienceandTechnology Park wants to become generator of innovation
processes, by supporting creative, innovative and high technology-based

a n d companies (established at the end of 2019 and expected to be operational

technology to the end of 2021)

VenuesS TheTechnopolis Innovation and Entrepreneurship Center is in Niksi¢ and is

a n d °® place of support provision for innovative ideas and processes.

centres

Significant support provided by the University of Montenegro and the
University of Donja Gorica

“Open Science Days” organized with the aim of promoting science in
society, increasing its visibility and especially bringing closer science and
research to young generations.

The best Montenegrin students have an opportunity to be a part of the
CERN Student Summer School - included in research teams, lectures, labs
and facilities, workshops facilitated by scientists
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Recommend
ations

Continue the trend of development, harmonization according to quality,
competencies.

Improve equality, accessibility, capacities, a culture of responsibility, participation,
evaluation and self-evaluation.

Educational and science enviroment should be supported by conditions,

infrastructure, services, resources (human, infrastructural, financial), for learning and
research

Competencies need to be improved, methodology and approaches in work,
responsibility and motivation of teaching staff.

Continuous monitoring, quality of education, innovative models - practical guidance,
application of assistive technology, improvement of digital competencies, at all levels.

More connections between education and science, joint activities, programs,
initiatives.

Strenghten leadership, policy creation and implementation based on science,
research.

Promote results, products, innovations, significance, importance, effects and benefits
of education, science, technology, research.

Improve the cooperation of partners (educational institutions, local community,
entrepreneurs, services, NGOs), focus on the development of services and initiatives.
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SCHOOLLEVEL STRUCTURE OF GENERAL EDUCATION AND PLACE OF SCIENCE
School Level Grade Age Group | Learning Level
ECD ECD Jyear
Basic Level Grade I-TI___|5-7 year Level |
Grade V-V 8 Level 2
Grade VI - VI [10-12 yea Level 3
ondary Level |GradeIX-X |13 [4year [Level 4

(Grade XLXIL || [Level 5

Gr IIL Science s int ¥ nd physical education. s

e
tiarocter development and ereative arts uetivities single subject s
Grade IV-X Science s infegrated v

In adldition. Optional
GradeX1-XIT placedin optio
pliysics, chemistry & Biology Enviroiuuen

ination Provisio
allevel, Gra

020g/61/01
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SCIENCE EDUCATION IN NEPAL

Prof. Dr. Rajani Rajbhandary
Mr. Mohan Paudel, Lecturer
Tribhuvan University

Country Profile

Area: 147641.28 sq. km.. It covers land area of 0.03 of world

and 0.3% of Asia

020&/61/01

Population: 26494504, F/M ratio=1.06 (CBS, 2011)

Total Caste/ Ethnics groups = 125 (CBS, 2011)
Language= 123
Religion= 10

National economy largely dependent on Remittance, and foreign

aid
Domestic Product (GDP) per capita at current price stands at
NRs. 117455 (US$ 1034) for the fiscal year 2018/19.
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© About one fourth of the population (25.16%) lives below
poverty line as per the Nepal Living Standards Survey
2010/11 (CBS, 2011).

o Growth rate of GDP at basic price stands at 6.99 percent for
the same fiscal year. Preliminary data showed GDP stand with
growth 2.28 percent in the year 2019/2020 (COVID -19
Situation).

020&/61/01

o Nepal deserved 147 rank in latest 2019 Human Development
Index Ranking with HDI value 0.579 and Gross national
income (GNI) per capita (ppp $) SDG 8.5 was 2.748. (UNDP,

2019)
©

KEY EDUCATION INDICATORS

o Nepal Constitution 2015: citizens right to get compulsory and
free education up to the basic level and free education up to the
secondary level from the State

0Z0Z/61/01

o Education sector estimated to grow 4.88 percent in final year
2019/20, which was stand on 5.11 percent growth for previous
fiscal year 2018/19.

o Net Enrollment Rate (NER) of basic education (grades 1-8)
was 92 .3, of secondary (9-12) was 43.9 in 2017/18

o Survival rate to grade 12 in 2017/18 increased to 25 from 17.2
In previous year

o 15% of higher secondary students enrolled in science stream in
the year 2018/19 (CEHRD, 2018)
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o Education sector budget as % ot national budget was 9.91
(2017/18), decreased than previous year that accounted 11.09

(2016/17)

o Literacy rate 6 years+ was 78 in 2017/18

o National Assessment of Students’ Achievement (NASA) study
depicts that students’ learning achievement scores (%) in grade
8 science 1s just 41.

o Science 1s among top three failure subject in SEE, standing
with Mathematics and English

020&/61/01

EDUCATION STRUCTURE OF NEPAL

Ph. D (S - 7) Years duration

M. Phil (1-1.5) Years duration

Masters 2 vearsduration

PGO (1-1.5) Years curaton

0202/61/01

(2-5) Years duration
3 Years for TEVT DiplomaGrade

2 Years for (10+2) Grade
Grade

General / TEVT Stream

Grade

Higher Education

SELEELL [EEEEEEEEEEE

Note: *PGD as professional and optional course. Stream of school curriculum (General, Sanskrit,
Technical and Vocational)

3Year
12 Year
14 Yeur
15 Year
16 Year
23 Yewr
27 Yeur
28 Year

3
>
-

31 Yeur
32 Yeur
33 Your
34 Yewr
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SCHOOL LEVEL STRUCTURE OF GENERAL EDUCATION AND PLACE OF SCIENCE

School Level Grade Age Group Learning Level

ECD ECD 4 year

Basic Level Grade I- 111 5-7 year Level | g
Grade IV-V 8-9 year Level 2 S
Grade VI - VIII [10-12 year Level 3 -

Secondary Level |Grade IX-X 13- 14 year Level 4
Grade XI-XII  [15-16 year Level 5

Grade I - III: Science is integrated with health and physical education, social studies,
character development and creative arts activities under single subject serofero.

Grade IV- X: Science is integrated with Technology (5 credit hour).
In addition, Optional Science (4 credit) in grade IX and X

Grade XI- XII: Science is placed in optional areas, subject specific course
(physics, chemistry & Biology Environment science)

High-Stake Examination Provision:
Grade VIII: Municipal level, Grade X : Province Level,
Grade XI and XII, National Level

Universities are offering two type of courses in science and technology area

General science courses: Physics, chemistry, Biology, environment science,
statistics, etc.

Professional Science Courses: Medicine, Engineering, Agriculture, Forestry
etc.

Science Education in Education stream

020&/61/01

Faculties Number of % of Students Remarks
Students

Science and technology 35,625 9.87

Engineering 16931 4.68 Management:

Medical sciences 19,274 5.34 42.25%

Agriculture 945 0.26 Education:

Forestry 285 0.08 24.83%

Animal science, Veterinary 353 0.10 Humanities

sciences and Fisheries 10.74%

Total students in Higher 3,61, 077 Total studentsinsc.: |Law

Education 20.33% 171 %

Science Education (Education | Data not available Buddhism and

Stream) Sanskrit
Source: UGC 2017 0.13 %
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Universities in Nepal: Ten
University offering Sc. Ed (Edu. Stream)= 4

Science Education (Education Stream) in Higher Studies

Tribhuvan University, Faculty of Education

* Bachelor:

4 year B. Ed. in Science Education

1 year B. Ed. in Science Education (for B. Sc. Graduates)

* Masters

2 year (4 semesters) M. Ed. in science Education (Chem. Ed., Bio.
Ed. Phy. Ed.)

2 semester M. Ed. in Science Education (for M. Sc. Graduates)
(ODL)

Kathmandu University, School of Education

M. Phil. in Education with specialization in STEAM
(Science, Technology, Engineering, Arts and Mathematics)
Education,

Purbanchal University, Institute of Open Learning
One year B. Ed. Science (Distance Mode)

Nepal Open University, Faculty of Social Sciences &
Education

One Year B. Ed. Science (Distance Mode)

Technical and vocational education pathways are provisioned starting
from grade nine or after grade ten and twelve which goes up to Diploma
Level under the Council for TVET
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KEY REFORM INITIATIVES IN SCIENCE EDUCATION

o Trichandra College offering intermediate studies in
Science was started in1919, which was limited to the
members of the ruling class and some influential
families, Rana regime

020&/61/01

o Science and science education came to educational discourses in
Nepal since 1950s, particularly with the start of the democracy
movements.

o Nepal prepared its first national education system plan in 1954
(NNEPC, 1956)with explicitly structured framework and
specific courses of studies, science was listed as an optional
subject.

CONT... REFORM..

o NESP (1971) highly emphasized on science, technology and vocational
education. Science has been mtroduced as compulsory subject

o Sixth Plan (1980-1985) gave S&T its due place for the first time
in the development plan. National Council for Science and
Technology was established.

o The Seventh Five-Year Plan (1985-1990 ) stressed the commitment to
develop science and technology education

o The Ninth Five-Year Plan(1998 2003)put greater emphasis on
science and mathematics education from the primary level and
throughout the secondary level.

o National Science and Technology Policy (2005)
o Information and Communication (ICT) in Education Master Plan

(2013-2017)

020&/61/01
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NATIONAL SCIENCE, TECHNOLOGY AND INNOVATION
PoLICY (2019).

Objective (related to Science Education)

o To develop skilled and expert scientists and technical
human resource by upgrading and modernizing the
traditional knowledge and technology, developing
scientific culture and encouraging research oriented
education system.

020&/61/01

Strategies

8.23 Science education shall be made practical and applied

and it shall be linked with the evidence based research.

8.27 Education shall be made practical and behavioural at

the preliminary level to enhance analytical capacity, interest

in science and technology and creativity (MOEST, 2019) °

9.7 Science teaching shall be linked with practical activities
thereby making it applied and interesting.

0Z0Z/61/01

9.8 Science fair, exhibition, Olympiad, search for scientific
talents shall be conducted at local, provincial and
national levels.

9.9 Trainings on science and technology and capacity
development programmes shall be conducted in order
to make every youthful Nepali citizen technically
skilled and efficient.

9.10 Young scientific human resources shall be engaged at
the school/local level and young scientist volunteering
programme (young scientist with the public) shall be
conducted. (MOEST, 2019)
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Some Education Projects

o Basic and Primary Education Project BPEP (Phase I &
Phase IT)

o Secondary Education Development Project (SEDP)

0G0g/61/01T

o Secondary Education Support Project (SESP)

o School Sector Reform Programme (SSRP)

© School Sector Development Programme (SSDP)

o Higher Education Development Project (First & Second)
o Higher Education Reform Project (2015)

SECONARY EDUCATION DEVELOPMENT PROJECT ( SEDP)

020&/61/01

Secondary Education Development Project ( SEDP launched
in 1986 to strengthen Secondary Education with the support
of ADB.

Objective of SEDP is to improve the quality and efticiency
of lower secondary (grades 6—8) and secondary (grades 9-10)
education nationwide
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COMPONENTS OF SEDP

(1) improving teacher training curricula and providing teacher
training in core subjects like English ,Math and Science

(11) developing new secondary curricula and textbooks in the
core subjects;

020&/61/01

(i11) improving the student assessment system;

(iv) providing learning materials, Science equipments, and
civil works for school laboratories and buildings extension;
and

(v) strengthening the capacity of the Ministry of Education
and Sports (MOES) in planning, management, and benefit
monitoring and evaluation.

SEDP:...

o SEDP had satisfactory institutional impact, as the
training teachers, institutional development, policy
development, addressing equity issues

0Z0Z/61/01

o The Project incorporated environmental awareness in
some teacher training and student courses.

o The Project addressed gender concerns in a policy
research study and developed special training courses for
female teachers
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SCIENCE EDUCATION DEVELOPMENT CENTER (SEDEC, 1986)

o SEDEC was established to strengthen Science in school
education which helped to open Science Education
Development Units (SEDU) at 25 different districts

o Developed Short term teacher training program for
teacher trainers in Malaysia

o Also developed teacher training programs for lower
secondary (grades 6—8) and secondary (grades 9—10)
school teachers, including a 10-month program in
English, Mathematics, and Science

020&/61/01

SECONDARY EDUCATION SUPPORT PROJECT (SESP)

o Five ICT centers established at TU campuses in regional
campuses: Siraha, Sanothini, Butwal, Surkhet, and
Dadeldhura

© 2,400 pre-service trainees provided with ICT modules

o Bachelor’s degree program for ICT in education
developed

020&/61/01
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Nepal Academy of Science and Technology (NAST)

It is an autonomous apex body established in 1982 to promote
science and technology in the country.

020&/61/01

The Academy major objectives:

- advancement of science and technology for all-round
development of the nation;

- preservation and further modernization of indigenous
technologies;

- promotion of research in science and technology; and
-identification and facilitation of appropriate technology
transfer.

Activities: Research, Publication, Scientist Award, Best teacher Award,
policy suggestion, Organizing seminar, conference, workshop etc.
Source: https://nast.gov.np/faculty-of-science-introduction#

KEY CHALLENGES OF SCIENCE EDUCATION

o The state of science education in developing countries in
general is not encouraging and Nepal is no exception.

o Establishment of establishment of various S&T related
departments and institutions increased the S & T. However, the
activities of these institutions were limited to routine works and
the provision of support services for their own sectoral
development activities (UNESCO, 20006).

o Science education lacks definitive plans and programmes, no
legal organization to work on science education sector

020&/6 1/01

o Low national investment in science and technology
development
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CONT... CHALLENGES

o The total investment in R&D has been less than 1%
(0.11-0.48%) of the total budget (

o The Eighth Plan admitted that there was a lack of
coordination in the activities of different S&T
institutions in the country. The plan clearly pointed out
inability to link S&T development with production and
productivity in the economic sector.

020&/61/01

o Lack of National and International funding in science
education research and development

o Science 1s losing its appeal in an alarming shift of choice.
There are fewer science-based jobs in the country

o lower enrollment rate (15% in the year 2018/19) in
higher secondary (grade 11 & 12) level

CONT... CHALLENGES

o Only about 20 % of 12 science graduates enroll in Science
stream in Higher Studies

020&/61/01

o Science education is under shadow of general science stream
and education stream

o Shortage of school science teachers is crucial issue

o Poor and unequipped traditional science laboratory in schools
and university colleges

o Science equipment, laboratories, and library book packages
provided to some schools were not well used, because these
schools lacked trained teachers, supportive resources and
budget for maintenance
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CONT... CHALLENGES

Teacher training is not translated in real classroom, No
formal training programme for teachers teaching in XI &
XII and at University level

Nepal has one planetarium, One IT park, no science park
and few science museums.

020&/61/01

o Problematic science education at school and universities

- Science education is regarded as difficult and only attracts
top students in schools and colleges.

- The teaching method is one-sided lecture method, the
traditional evaluation system

- Disparity in Learning Achievement (Public and Private,
in terms of Geography, ethnicity, SES) @

WAYS FORWARD FOR BETTER SCIENCE EDUCATION

o Science education is about preparing students for the future
entering into and grow in the realm of science characterized
in terms of scientific knowledge, scientific attitude,
approach, and value.

020&/61/01

o The improvement in science education will be an
accelerator for economic and social development of a nation.

o STEM Education should be given due importance in
education policy and programme.

o Need of organizational collaboration (government, schools,
universities, private sectors and international) for STEM
education planning, development and implementation
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CONT.... WAYS FORWARD

o Need of pragmatic steps in the direction of science education
improvement through reform programs and IT as its integral
part.

020&/61/01

o Need of more investment on science teacher professional
development, setting and improving science laboratory,
managing teaching materials, curriculum reform, science
popularization activities from school to college levels and even
at community level

o Emphasis of science education (Teacher Education) should not
merely to produce new teachers but competent and highly
skilled human resource with research and innovation
knowledge.

020z/61/0T

Thank You very much

/\

rajanirajbhandary(@yahoo.com

I§

paudelmohanl@gmail.com
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Report on The Current Development Status of Science
Education in China and Its Big Challenges in The Future
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1.1 Science Education Policy
HEHERE

O

1.2 Science Education Document
~ REHEH °

Science Education
General Situation

RZEHEHR

1.3 Science Curriculum Implementation
ISR
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1.1 Science Education Policy #i¥#amss

e N
Basic education stage Bl EMER
the cultivation of students' quality and interest in science
\__BfElEFASH. FEFENEFNERIEST
" Higher education stageS S EMER h

social needs direct more of science education, which
aims to stimulate students' innovative
consciousnessand ability

K

Weag=s. . SmE, LLENERERSIFE0FE 5
/" Challenges HkE R Rixd h
It needs to establish a cohesive and coherent science

education system,meanwhile solve the problems emerged
from policy formulation to implementation.
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1.2 Science Education Document #3532t

MEIRERNRE

School,

Primary
comprehensive

N 4

/ Middle School, subject- \

based curriculum.
grade 7: biology

REEYIR, Y1-IREW
BiR, Y=RENFA.

2017, MHmETROES

BORAIRIE T,

High School :

subject-based

RE, BRZED
H, FEEY. &

IR RS

MERHRRRE

science course oo 81 vhysice curriculum.
NS s gra oyl Eheymisny All grades: physics,
FIRE : =M, e 1 T

Science Curriculum
Standards of
Primary School

) gk bpgek ¥

BEIJING NORMAL UNIVERSITY

Vel

1.3 Science Education Implementation &% #&sciE

FIG. 1-3 Proportion of various experimental teaching
h  activities in experimental courses for 15-year-old students

muc!
z::‘::r:ts » general in four provinces and cities in China
Primary

not T ia . o
Sf::dt mech  Few opportunities for students to participate
StCen’s  o0s 20% 40% 60% 80% 100%

in practical experiments and investigation
FEMFRFNRD
Fill in the lab form |
Independent
experiment T
ool
experimental

FIG. 1-2 Hands-on experience in science classes,
science clubs and other learning activities

About 72.2% students independent

D

experimental activities have been denied.  conclusions
72 2% ENARE—LREE L FIREIL 0% 20% 60% 80% 100°
gﬁﬂg*ﬂ%, m few W somecourses W many courses almost every course
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Forms of STEM teaching stem gy&7R#

sclence competitions, cultural festivals and
theme day activities |

science courses

3D printing model airplanes and other
organizations

interdisciplinary programs in mathematics and [

science

e e T o, |
]
STEM modules for general Technology

off-campus science courses

others L]

0% 10% 20% 30% 40% 50% 60%

FIG. 1-4 The main forms of STEM education in primary and secondary schools
El1-4 U NERFFESTEMBEEIEERR

Forms of STEM teaching stem igi2a@t

specialized STEM courses

and science

3D printing model airplanes and other organizations

science competitions, cultural
festivals and theme day activities

off-campus science and technology classes

0% 10% 20% 30% 40% 50% 60% 70%

STEM teaching
is mainly carried
out through after
class activities
or being
integrated into
other courses.
BERIRRE. X
HTHERREN
ERPNEFRE
STEMHBHEE

=
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80% 90% 100%

wAn average of more than 4 More than 3-5 sessions gMore than 1-2 sessions ,On average less than |

% 5 3 0 session per week
six sessions per week per week on average per week on average session per week

FIG. 1-5 Class hours of STEM courses in different organizational forms in primary schools

Few schools offering specialized STEM curriculum, the forms of STEM teaching in middle school is more
diversified than that in primary school. JF %% [ TfISTEMA A RFE M KR D, 2 STEMIRFE AL LU R L4k

Jf 4 ik ¥
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Challenges #t&k
N

-
1. It is urgent to strengthen the cultivation of students' practical ability and

operational ability.
\E\ZMH%B‘JﬁEﬂﬂkﬁ#ﬂEﬁE*ﬁ?iﬁ]ﬂﬁﬁ%ﬁﬂﬁﬁﬁ%bB‘J%SR

7
/2.Students' cognitive development and the basic law in personal training \
should be fully taken into consideration in the development and
implementation of science education curriculum standards and more
evidence-based research work on the students' academic performance should

be carried out to further develop science education curriculum.

ERRERELF RIS MR RDEKE, MPHEREIRERRRTERESBRFEN
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2.1International Ranking

ElfFHEE
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2.2 Academic Level

" AVKP ‘
Student's Scientific
Achievements ) ADiscintine Abilic
A pae e 3Discipline Ability
IV RkTR o S pn) .

) dbgdrie k¥

BEIJING NORMAL UNIVERSITY

178



2.1 International Ranking EFHiE

All parties

The proportion of
Chinese students in the
high level stage (4-6)
is significantly higher
than the average level

OECD
average

BSJG of OECD member
(China) countries and all
participants.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

wLessthan  wLevel 1b w Level la Level 2 mlevel 3 wlevel 4 mLevel 5 ulevel 6 *@%ﬁﬂ?&‘ﬂ(i‘ZBﬁEﬁ
- (4-6) FEHBIFRET

FIG. 2-1 International comparison of 15-year-old students' OEC DEEEE]*EFE ﬁ%&ﬁﬁ
scientific academic achievement grade distribution ﬁngt’g?j(:]z“, ESUIR7 0
AREEPRSL.
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2.1 International Ranking EfzHE=

Singapore |1
T ———— e
B Chin e

Coade « s The proportion of boys in
United Kingdon: e high achievement group
i . of science is higher than
Usited States. s : y
. e — that of girls, showing
rance
OECD average N gender difference.

Ttaly I
Russia [

0% 5% 10% 15% 20% 25% 30%

MR AHESEEMMRIESR,
AN Y 0, 0,
FIG.2-2 The distribution of the proportions of boys and girls in the high BLELRINFIN15.0%F111.9%,
scientific academic achievement group of the target country BUESTRIL.
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2.2 Academic Level %y kg
eighth
Chinese students who have

reached the medium or

Gt hlg!ler level academic
grade achievements

make up a large portion.
0% 20% 40% 60% 80% 100%

» to be improved medium and good » excellent

PEM, \FRFERFFAG
IREIPER LKL GRS,

FIG. 2-3 Proportion of the distribution of various levels of scientific
academic achievement of students in grades four and eight
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2.3 Discipline Ability %#&48h

scientific understanding Students' cientific

s discipline ability,

85% e

scientific

understanding ability
are strong, while the
high-level skills such
as scientific inquiry
and thinking need to

scientific thinking ability scientific inquiry i
be improved.
: Pa. AN
— fourth grade — eighth grade glg% é&é%é%%%
FRAMBEZFSHH
FIG. 2-4. Proportion of students in grade 4 and grade 8 who BEERE.

have reached the medium level academic achivement or above
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Challenges &k

\

1.Science education should ptimize the education mode and teaching method,
which may play active role in promoting the transformation of science

teaching.
RARHEAZ R BAEXNEFLR, (RHEIFHFEE, hEKEFEER
kP )

=
2.Gender cognitive differences and laws worthy more attention in science

education, and take measures to improve students high-level thinking abilities.

(RIZHERXEAENEIANERTNE, TEREPENSMDLERED.
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3.1 Amount of Science Teachers
BSHInEE

3.2 Structure of Science Teachers

HEHIneEa
° °
Science Teachers 3.3 Quality of Science Teachers
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3.1 Amount of Science Teachers a2 #mss

1800000 24
1500000 20
1200000 16
900000 12
600000 8
300000 4
, [ = g
Math Physics Chemistry Biological Geography Science
primary school secondary wm 1igh school __ primary school __ secondary school __ high school
total school total total average average average

FIG. 3-1 The total number of science teachers in primary
and secondary schools in China and the number of teachers
in each school (2017)

The number of science
teachers has increased
steadily, reaching 205,
000 by 2017, but the
total number is only
one eighth that of
mathematics teachers.

HEEL20164E, 201 74N,
VRIS PRIZERITE20.55
A, EE2016518107.87%, 18
B EFEI1/8.,
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3.1 Amount of Science Teachers &3 mss

21
rural 5 town B yrban
14
(, II 1 1 1 -

Junior high schools in
urban district have the
largest number of each
science subject teachers.

Senior high schools in
towns enjoy the same
advantage.

BEPHESRE NS

sencondary high sencondary high  sencondary high sencondary high sencondary high  sencondary

Math Physics Chemistry Biology Geography Science

FIG. 3-2 Density distribution of mathematics and science teachers at all levels in
urban and rural middle schools in China (2017)
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3.2 Structure of Science Teachers g %:#meia

or junior college
level.And that of
primary school science
teachers is the lowest.

-
B

]

8. secondary ;

g .ome  Lhe educational

% bigh background of primary
| g and secondary school
- science teachers is

§ e mainly at undergraduate
=

2.

X

-4
3

primary
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% q;, E ;F, /J \%%ﬂﬁ%umm
= Postgraduate = Undergraduate = Specialist i High school = Below high school -%"—Jfl«‘,lﬁf‘m:gﬂ- E)}h\?ﬂf‘f.
FIG. 3-4 The proportion of science teachers in primary and secondary schools in China INERISSSITER S H A%
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3.3 Quality of Science Teachers #%#Im%Es

e
Professional Son°ePts

s Chinese science teachers
papn E—

have advantages in

totendisciplinary gies inquiring teaching
knowledge

acpine o methods and multiple
Exploring Ty e | evaluation strategies.

teaching
Rl
discussion
.l
Multiple

teaching .

sregies ot |
z *\ ?‘ ﬂ 7R
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FIG. 3-5 Proportion of each component of the professional literacy of Chinese FIRPHIRIZEIEIC X ER

middle school science teachers EERER.
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3.3 Quality of Science Teachers #F&LR

Interdisciplinary knowledge and skills

50%
40%
30%
20
1
sHitp PR S
Others
Science subject teaching

—REFE

General teaching method

United
~— B-5-J-G (China) ~ Germany -~ S‘::i Italy

FIG. 3-7 International comparison of the proportion of
professional activities of middle school science teachers

Informal
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Cooperation
and exchange

Informal activities

e
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"
% Read literature
e
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5 qualifications
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FIG. 3-8 Distribution of types of professional activities of middle
school science teachers in four provinces and cities in China

Chinese teachers' professional
development activities are mainly subject
teaching, accounting for 39.2%, while
interdisciplinary knowledge and inquiry
teaching skills are the weakest.

—— OECD average
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3.3 Quality of Science Teachers #ifiggR

Professional qualifications
100%

Learning
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Informal
discussion

Cooperation and

Read literature
rescarch

Organize teaching and research

—— BSJG —. o United g
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(China)
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FIG. 3-9 International comparison of the types of
professional development activities for middle school
science teachers

Professional development activities of Chinese science teachers are generally ahead of the average value of
OECD member countries, especially in the organization of teaching and research and professional
qualification certification.
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Challenge #tst

(1.It's urgent to do a good job in the medium and long-term planning of the )
allocation of teachers for Science Education in primary and secondary.

\Schools.SEfiFrh AR S S IhERE SRR J

f

2.Pay attention to the allocation and fairness of teachers in different
regions,optimize the structure of teachers' academic qualifications.
\XiX EikiRTERE LA FIERRE, eHhEnEa;
P

3.Enrich the forms of teachers' teaching and research activities and
trengthen the constructmn of sc1ent1ﬁc teachers professional team.

I\

J/

4.Impr0ve the teacher qualification certification system, and develop

the standards of science teachers' professional quality.
\ EEHITEEMESR, AERFRIPEIRFITL.
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4.1 Percent of The Standard Experimental Instruments sciguggitizs

100% ¥ primary o se;om]:lary ¥ high school
SChoo!

The number of related equipment

school
80%

has been increasing year by year.
60% From 2007 to 2017, the percent of
5% the standard The experimental

instruments in rural primary and
<0 I I secondary schools has improved
0%

greatly, especially in primary
schools.

E R/ NFERAR S ERIRIEFIR AR N5
FIG. 4-2 Comparison between urban and rural areas of my country's &, 200752017 S NFLIR{UERIAIR
primary and secondary school experimental equipment compliance EREREER, NFNERRHAR.
rates from 2007 to 2017

urban town  rural urban town rural urban town rural
2007 2012 2017
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4.2 Average Laboratory Area Per Student 4i3sie=mEmEma

m urban u town rural The average laboratory area per student

12 shows an upward trend,with the greatest
1.0 improvement in rural areas.The average
02 laboratory area of urban and rural senior
gi high schools is larger than that of junior
a I high schools, and that of junior high
PO T [ ||
2007

schools is significantly higher than that
e Sl of primary schools.

T e e
FIG. 4-4 Average laboratory area of per student of rural and =, S 258 : ME" = A
urban senior high schools (2007-2017) ERATHIF, FFERTIE.
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2013 2017 2007 2013 2017
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4.3 Utilization of Information Technology Resources in Schools

REREAZR

~=four provinces and cities in China 33

w—Germany

" America 2.9
italy

= Average value of OCED

Teachers who use whiteboard notes for
wieboranoes  teaching still account for the largest

proportion. Few or almost no teachers

use the network in their classrooms.

presentation

FENEHPFRFHINRE LERZEER
internet usage interactive whiteboard *u%ﬁmgmigﬁaﬂEgQ:OEcDﬁ’zﬁ@ﬂgz‘zﬁj
18, {BfERIER{ERT EERTESS.

Figure 4-8 International comparison of the ways of using
information technology in middle school science classrooms
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Challenges #b&k

1. Science is ultimately aimed at education and realizing its educational function.
HENERRRNZRESERNE, SMEBAWEE;

s

2. Contemporary science education is not only limited to the mastery and
dissemination of scientific knowledge, but also the dynamic generation of
scientific behavior and decision-making with scientific experiment and
intelligent education as the core based on the recognition of scientific values,

so as to cultivate students' scientific epistemology and action ability.
EFHZMEWARRNREEEIR IR ONRIFT A5 RRMESER, MEFFERFINAR
\ie'—iﬁz‘sim;

~
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5.1 Science and Technology Museums

. RN .
5.2 STEM Books
. STEMUHiE) .
Related Resources
Outside Schools 5.3 Use of The Time Out Of Schools
BIMVIBEIR o Ll 22 2] o
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5.1 Science and Technology Museums giiEgseE

550 7000

I quantity (piece) ====number of visitors (10000 person times) 6301.8
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Figure 5-1 The number of Chinese science and technology museums
and the number of visitors in the past ten years (2008-2017)

The number of science and technology
museums increased by 71.2% from
285 in 2008 to 488 in 2017.

IR PERIE RS 2008 /92854
1EINEI201 766094881, 1BIKERT1.2%,

) dbgdpia k¥
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5.1 Science and Technology Museums #%{EgsE

100%
Rural students have fewer opportunities
to visit museums, and there is difference
in the utilization rate of science and
technology museums between urban and
rural areas.
58 2% RN FAEE2015FERMNRBESRE—

'agncultural household  non-agricultural agricultural household  non-agricultural E%mﬁﬁﬂé*ﬂ_%%ﬁ , 42 .9 %Eg&ﬁ%“_iiz

household registration

80%

60%

40%

20%

visit with parents visit themself or with their classmates -’Eﬁ W Miﬁﬁ E aﬁ—? [ ?—E%Xﬂe RH#E
SMBMENNIBLD.
W never W once a year m once half a year once a month or more

Figure 5-2 Urban-rural differences in Chinese eighth grade students
visiting museums, zoos and science and technology museums
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5.2 STEM books sTEM®:s#

8000 7382 3% 70% 3500 3266
64.0%
7000 60% 3000
6000
4/ S0% 5500
5000 4628
40% 949
4000 3612 3770 2000 L
30%
3000 2598 1500 1570
2000 20%
1000 794
1000 10% 9
0 0% 500 AL
n s -
B —
S T R, — g P — g
science environment technology technology
Figure 5-3 Proportion of STEM education books in each Figure 5-4 Number of STEM Educational Books in Primary
school section (2017) and Secondary Schools (2017)

8240 STEM education books were published in China in 2017, of which engineering and
technology books were dominant.

hE2017FHHMRP/NFESTEMH S K EH 8240, TERALEBHEZ,
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5.3 Use of the Time Out of Schools g%z

J\
Ao s I 97.7% students are occupied by school

homework and 45.2% are busy doing cram
sreprers e | N T school homework after class during their

e working days, their academic burden is
moe BN heavy.
weo e o we o chE)\SERSER—SIRERSMTERIRIRD,
Mnone  Miessthanan  M1-2hours  M2-3hours  M3-dhours About 4 hours or 97.7%MIFESFRYEN, 45.2%SFIFIHMIIRAIIFIL,
hour more 23.9%59#%.‘:&9#5@%?&, *@giﬁﬂkﬁ}gﬁio

Figure 5-5 Types and hours of after-school study of eighth
graders in China during working days (2015)
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Challenges #ks

(" '
1. It needs to improve the utilization rate of science education resources outside

| schools. IBFRIMPRERERIEE, )

( ™\
2. Pay attention to the differences between urban and rural areas and regional.

| equity Xt £ ERTRIAF;

(3. Establish a smooth mechanism of collaboration within and outside schools to
solve the problems concerning software and hardware in science education.

\ BISE TR RIMIEIRG S, AR PSS, J

(4. Plan scientific curriculum system and strengthen the dissemination of ‘
Chinese scientists' spirit.

\IRIREAREG R, IS hERF REREEE. J
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6.1 STEM Interest

. STEM53448 .
Students' Interest in Science 6.2 STEM-Based Career Expectations
and STEM-based Career ° STEMERJVHAER .

Expectations

F I SBFNERVHAEE

) Jegdpga k¥
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6.1 STEM Interest sTEm2:33¢

engineering and technology the eastern region
37

48.2%

44.2%
aence
mathematics sCenc the western region the central region

=== Middle school students === Primary school students = Primary school students === Middle school students

Figure 6-1 Primary and secondary school students’

; ; 5 4 : Figure 6-2 Proportion of students in different regions
interest in learning mathematics and science

who are interested in school science classes,
technology clubs or competitions

There are significant differences in the attitudes of primary school students
and high school students to STEM activities in different regions.

FUNRAERIZSESINERS, BEFERAS, FIMEB TR, AEXIENPNEENSTEMENSEFEER.
) Jegdpge k¥
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6.2 STEM-Based Career Expectations sTeMERIVEAEE

149
four provinces and

ditiesin China ®OCED member states  ® all participants

12%

The top three STEM occupations that

§ Chinese students expect to engage in are
" health care, science and engineering, and
) information and communication
technology.
) I I I B FEFEOSTEMINRESE, EFPERISSEES

medical and health science and Engineering Information and Technology related to iiﬂ/n\_u_\ / ' H)KE*‘#*”I*E\ %E'—i J‘.Eiﬂﬁ*l«‘)\&*‘:#
care communication technology science
HERAIRIAR

2

a

Figure 6-4 International comparison of students' STEM
career expectations
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6.2 STEM-Based Career Expectations sTeMERIVEAEE

50%

The portion of Chinese students who
have STEM-based career expectations
- are less that that of the average value of
I I I OECD member countries.
o II I RNEFpEE, FHESTEMERETESZARLG]

low science academic  medium science high science academic  top science academic

§

H

g

seevEment . MK, PEFERBSTEMEREREAIELFHRTFOECD
L] i?[‘l‘;spl:?éa?: and M OCED member states M all participants mﬁ@mﬁﬁﬁ%'—ﬁﬁﬂngig?J@F.

Figure 6-5 International comparison of students' STEM
academic achievements and career expectations
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Challenges #k&k

=

1. It is very important to create a diversified learning environment inside and
outside schools, provide sufficient experimental fields, stimulate and cultivate
students' interest.

SHERANNSITFEINR, IRIMFESRITRAE, HRFEFEEFIMNFNERURFRISEHM

(BRI, ¥
0 A

2.We should also actively set up courses and service system of scientific career
consultation in schools, so as to provide conditions for students to establish
correct career expectations and ideals in teenagers.

UbINEMTER FRIR SRR IR SR SREMIRS AR, IR EMRKMEERIMSEmR, »
65&%wﬁmzmmgwmgmmﬁ;sm&msmﬁﬂ, )

Jb b ik ¥
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Reflection and Prospect #i¥#axkRrESREE

» Work out the effective training mechanism of innovative talents based on the
scientific education training goal of “cultivating morality and cultivating talents”.
W “MEMAT BRFHEIEFEIT SR A A R R ERIEFFILH;

> Promote the transformation and upgrading of science education curriculum system,
teaching and evaluation methods.
(RERIFHEREGR. BFMTNAEERA S

> Innovate the evaluation system of science and technology, strengthen the entry of
the latest scientific and technological achievements into various school stages of
students.
CIFRIEHEITGER, BUENRERREASZR, WEERRRRAE,
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Reflection and Prospect #i¥#a*xkrESREE

We should start from the actual situation of science education in China, and
deeply explore the growth pattern and development plans of scientific and
technological talents, and this should be the starting point of developing

science curriculum and teaching practice with Chinese characteristics.

HER, MASHRPERNFHELE, RERRESESATHIAE, MHEIRRPESERS
IFESHFTRNER

dbzdpgek ¥
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Yang Feng 7 N &4 &

&

Hand in hand, let's create a bright future

for science education

A HFE, OB FHENEFLE
LRHMEIT JE “—i —#%” BIEEEET IR R 552K
OQFELPEILERFFQ
D )L ERFEROKILT 1978 £, ZRFERBTE
WAREAAN, PEMFRE TRIRFHFIE L
KB, AR T BMFEA, BRFE RO,
FEMFR S EEF o XM FFE R AR SRR T
NHEHERT AEENEEARFHEARGE ML,
2.BRISECC2019 4 (1) 3 B 5
O “—%—%" . XAFFRERETETEHEK
Fo 2020 F, REGRWL, WEREIL., REME R
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A, REBRZ. REAAMBERF LK RNHT RE.
BT & LT A A R

@i 2 FAEIFRHZIFHZYITE . W EFIFOE
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FEQT, URE—1BaFe, RAKTHFHET TRY
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Hand in hand, let's create a bright future

for science education
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The significance of the Belt and Road Initiative
and the cooperation in science education along the Belt and Road
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Main goals of Belt and Road Initiative

policy coordination
connectivity of infrastructure
unimpeded trade

financial integration

closer people-to-people ties

@ The achievements of the Belt and Road Initiative

136 countries and

@ I a 195 cooperation agreements

30 international organizations

China-Pakistan Economic Corridor
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Explorations and practice of CAST in carrying out the Belt and Road science education cooperation

Children and Youth Science Center of CAST (CYSC)

Children & Youth Science Center (CYSC), a non-profit organization affiliated
to China Association for Science and Technology (CAST), was founded in
1978. CYSC is committed to engaging the public with science and technology
and inspiring innovation in younger generation through science education
programs and public events. CYSC, together with provincial branches,
science museums and STE centers have made up a nationwide network for

-

nce pa NIl
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PERBES

Science Summer Camp

e @ios - 8

One Belt One Road

20188 #HEABMERE Fusion of Civilization

Belt & Road Fusion of Civilization
Science education forum S s

Launching various events including World Adolescent Robot Contest, China-ASEAN Youth Innovation Contest, Belt
and Road Teenager Science Summer Camp, teachers' workshops, science education forums, and developing the Belt
and Road Fusion of Civilization Education Curriculum.
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, Establishing a cooperation platform for mutual learning and mutual improvement
between China and the countries along the Belt and Road

Nearly 2,000 people from about 40 countries and international organizations have participated in the
events over the last two years. The colorful activities and meticulous services have been unanimously
recognized by everyone.

Belt and Road Teenager Maker Camp & Teacher Workshop is held annually.

SR

L B LT D PO eI Y sy

Annually, over 200 students, science teachers and officials from nearly 40 countries and international
organizations participate in this event.
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Belt and Road Teenager Maker Camp & Teacher Workshop

Science Mtion forum

. o
Cultural commmication activities

from various countries, allowing them to stay close to each other not only physically but also mentally, to
collaborate and to build friendship.

17.Any suggestions for Belt and Road Teenager Maker

Camp and Teacher Workshop.

| 1o [ \MRZiNg my Ul L0y

..' : ? \) i '\; | \

| % \"?ki'(' \‘\\‘\n\ i,‘l'\i,i ‘\\\‘N‘\V y 10N Y Oy ™

£ Ay N new P PO Hien ;‘( A 5 1 }h (0 | \'\

l““\"r‘ \,lv'w&\““\ “,‘h'. (> ont nue : ¢ :, m (\ wW\Oye % MO T¢ ‘i ¥ L( !“
b echers Con foke Leil It
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Online version in 2020 ABOUT  EAINBMN  VWTUAL oSS CoMMUMTY
Learning resources and challenges for students and teachers themed on
Health Education Theme -— Protection Guideline for COVID-19

Science Video Theme——Memory of Architecture

The 4th
Belt and Road Teenager
Maker Camp and Teacher Workshop

e ocronen wavrweet, 2020 || RGN

The Intelligent Robot Theme: Overview and preliminary practice of intelligent

robot technology

Engineering Design Theme: Building Mobile Cabin Hospital

Transportation Theme——High-speed Train Modeling with Rich Ethnic Styles
2. VR tours

Host city (Chongging, China)

University campuses in China

Scenic spots in China

Science museums from various countries Introduction

3. Science club
Science education forum
Science workshops from Australia, Romania, Zimbabwe, China, etc.
Science shows from Malaysia, Thailand, Pakistan, etc.

4 Cultural exchange

g C
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In 2018, we worked with 18 science and technology education institutions, such as IAP SEP, ECO Science
Foundation, Network of African Science Academies, Ministry of Education of Azerbaijan, National
Organization for Development of Gifted Talents and Young Scholars of Iran, and Junior Academy of
Sciences of Ukraine, jointly established the Belt and Road International Science Education Coordinating
Committee (BRISECC), and released the <Belt and Road Science Education Cooperation Initiative>.

'What is Belt and Road International Science Education Coordinating Committee
(BRISECC)
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In face of the new situations of rapid global
scientific development, deepening international
exchanges and cooperation, and interaction between
different cultures, the significance of science education
has gained wide attention globally. Science education
requires collaboration from all sectors of society. Belt
and Road International Science Education
Coordinating Committee (hereinafter referred to as
BRISECC) continuously promotes the coordinated
development and common prosperity of the
international science education through extensive
cooperation among government departments,
scientific organizations, schools and enterprises.

BRISECC serves as a coordination mechanism and
high-level science education collaboration platform to
boost resource and information sharing, personnel
exchange, as well as deep cooperation among
members. All members join and work under BRISECC
on a voluntary basis.

EGESHBHAEES

D AYAC Y L@ 7 T AND oA SCIENCE EDUCATION COORDINATING COMMITTEE

INAUG! “ if: &

For now, BRISECC compose of 21 member organizations and 2 observer organizations from 18 countries and 4
international organizations. Prof. Wu Yueliang, Vice President of the University of Chinese Academy of
Sciences (CAS) and the Academician of CAS, serves as the President of the First Committee and Vice
Presidents are: Prof. Manzoor Hussain Soomro, President of ECO Science Foundation (ECOSF); Mr. Liu Yang,
Director General of Children & Youth Science Center (CYSC); Dato Lee Yee Cheong, Immediate Past
Chairman of the IAP SEP Global Council; and Mr. Oksen Lisovyi, Director of the Minor Academy of Sciences
of Ukraine. The Secretariat of the Committee will be located at Children & Youth Science Center of CAST.
Under BRISECC, there are 3 working panels: panel on teenager science education events, panel on science
instructor development and panel on science education resources.
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Major works of Belt and Road International Science Education Coordinating Committee
(BRISECC)

@ Major achievements of BRISECC in 2019

<One Belt One Road: Fusion of
Civilization Education Curriculum>
has been piloted in China and

B (

Members from Ukraine, Tunisia
and Australia presented course,
works! 13

Carrying out teacher training
programs through members’
& n. I

o'begin the ;')ilot progra

” -
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@ The 2019 Annual Meeting of BRISECC was held on Sep. 25, 2019.

Network of African Science Academies (NASAC) wwwinasaconline.org
P.O. Box 201 Karen 00502 Nairobl, Kenya | Tel: +254 20 269 4730 | Cell1: +254 712 914 285 | Cell2: +254 733 297 661

Physical Address: Miotoni Lane, Off Miotoni Road, Karen - Building No.8

Members raised proposals for constructing Belt and Road Virtual Science Center, holding International
Nanotechnology Olympiad in Iran and multidisciplinary summer camp in Ukraine, developing 2" version of
<Belt and Road Fusion of Civilization Education Curriculum> and conducting teacher training programs.

@ =xmannrs
Under the framework of BRISECC, we are BirhallEs tnce Masan i eistec SR et R o Rimtent s
now working together to build a “Belt and y
Road Virtual Science Center” in order to

bring into shape a free platform facilitating ] PmMVAS

S -

Virtual Tour of China Science and Technology Museum

the centralized sharing of digital science
education resources. This platform will help
science education institutions from different
countries strengthen experience exchange
and resource sharing, shoring up the

thriving development of science education

COVID-19 Knowledge  The One Belt One Road  Demonstration and Sclence Laboratory
Fusion of Civilisations... Operation of Scientific... -Having Fun with...
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Www.brvsc.org.cn

Jointly create a bright future for Science Education along the Belt and Road
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,

CYSC is willing to work with all parties concerned
to build a worldwide platform for resource sharing,
information exchanges, talent exchanges and
pragmatic cooperation, to guide, protect and
inspire young people in terms of their interests in
science and innovation, and to pay attention to and
improve the social status and professional skills of
science teachers. We hope to vitalize our
cooperation in science and education innovation
under the Belt and Road Initiative, promote mutual
understanding of civilization, innovation and
development among the countries along the Belt
and Road, and jointly contribute to the building of

We sincerely look forward to your participation !
Thanks!
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2. “—mr B B UEARBESFEMRKEXATFE&FEX
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Science Education in Pakistan:
Existing Situation and
- Perspectives for Planner

Muhammad Yasir Mustafa
PhD-Scholar in Educational Technology at Beijing Normal
University, Beijing, China

Smart Learning Institute of Bejjing Normal University
Research Institute of Science Education-BNU (RISE)

National Engineering Laboratory for Cyber learning Intelligent Technology
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Pakistan (Land of Pure People)

Located in South Fast Asta

August 14, 1947, appearance on world map

796,096 (square kilometers) land

Second-largest Muslim country with 220 million population

Official language Urdu

Capital Islamabad

Pakistan 1s a democratic state administered by federal and provincial governments

Provincial governments also exercise greater autonomy and residual powers. Executive
power 1s delegated to the federal cabinet led by the prime minister,

e 'The Education System In Pakistan e

Primary Middle ol University

Higher Secondary Under.

Grade 1-5 Grade 6-8 Grade 9-12 graduate &
Graduate
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Statistics on national education
No. Schools. Teachers and Students
Total no. of Schools in Pakistan T oy

200000 69% 40000000
150000

100000

5000000 1535461 260903

No. of Students No, of Teachers No. of Schools

B No. Schools. Teach ol
S ; No of Universities, Students and

No of enrolled and drop out students from 2012-13 to N of Univissities i Pakistan Teachers

2017-18

W00 685,000

369,163

298,000 315,837

169, 782 ——
e N o

No of enolled students  No. of passed out stodents  No. of Drop ot students

M Primary Level M Secondary Level ™ Public Sector:137 ® Private sector:37 ® Totak 174
M Series 1

Higher Education Commission of Pakistan

* In Pakistan up till 2002, Universities were recognized by the University
Grants Commission (UGC) which drew its powers from The University

Grants Commission Act, 1974.

* The Act was replaced in 2002 by the Higher Education Commission
Ordinance, 2002 and since then,

* HEC 1s responsible for higher education policy, quality assurance, degree
recognition, development of new institutions and uplift of existing
institutions in Pakistan.
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Educational research and international
collaboration

15 different research programs have been started to support educational research under the HEC's National
Research Programme for Universities

Faculty start-up research grants (FSRG),

Textbook and monograph writing scheme (TANMWC),

Scientific mstrumentation (SI),

Social integration outreach program (SIOP),

Pak-France PERIDOT research program, knowledge economy partnership (KEP), patent filings,
Pakistan program for collaborative research (PPFCR), Collaboration (PUSTC)

ORIC support, business incubation centers,

Pak-U.S. science and technology

HEC digital library.

Research Centers (namely US-Pakistan Centers
for Advanced Studies (USPCAS)

I) USPCAS in Water at Mehran University of Engineering and Technology,
Jamshoro, in partnership with the University of Utah

USPCAS in Energy at National University of Science and Technology,
Islamabad, in partnership with Arizona State University

The USPCAS in Energy at the University of Engineering and Technology,
Peshawar, in partnership with Arizona State University

USPCAS in Agriculture and Food Security at University of Agriculture
Faisalabad in partnership with University of California Davis
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Current Situation of Science Education

Policies and standards

* Initially, the focus at primary or secondary level remained on liberal art subjects at the primary and
secondary level (Igbal & Mahmood, 2000).

No clear policy and curriculum of Science as a subject existed i the education system of Pakistan
(Government of Pakistan [GoP], 1975).

* The commission 1 1959 put its first effort to recognize the teaching of science a strong base n
schools and recommended Science and mathematics compulsory for grades 6 to 10. Thus, the equal
emphasis on science, mathematics, and liberal arts were given (GoP, 1959).

Still, the poor quality of instruction 1s bemng imparted due to the lack of science teachers.

CURRENT SITUATION OF SCIENCE
EDUCATION (CONT...)

The National Education Policy (1979) advocated the discipline of science as a separate component
at the secondary level. The National Education Policy (2009) and National Education Policy Draft
(2017) emphasize promoting science and technology for economic development.

Nevertheless, no explicit framework 1s mentioned in educational policies (2009) and policy draft
(2017) regarding science education at the primary and secondary levels.

Currently, Science 1s a2 multi-disciplinary subject taught as a compulsory subject at the primary and
middle level, which has embedded subjects such as physics, biology, and chemistry.

The National Commission of Science and Technology (NCST), established 1n 1984 at the apex of
policy-making, 1s responsible for coordinating with mter-ministerial and inter-provincial
stakeholders to put efforts into the production and development plans of science and technology.

18" amendment of constitution in 2010 gave provinces the autonomy to make their policies. As a
result, the provincial policies in education vary, which also directly affects science education (e.g.
different recruitment policies).

216



CURRENT SITUATION OF SCIENCE
EDUCATION (CONT...)

Curriculums, digital resources, and teacher training

* National Curriculum (2006) for 25 core subjects (grade 1-12) 1s currently being
followed in Pakistan. According to National Curriculum for General Science (2006),
learning science, teachers play a significant role in enabling students to achieve
scientific literacy with support from the education system in terms of training,
resources (materials, labs), and promoting a conducive environment
Literature indicated the poor quality of science education imparted to the students at

the primary and secondary levels in Pakistan (Ali, 2012; Mohammad & Kumari, 2007;
Najmonnisa & Saad, 2017; Saeced & Gondal, 2005)

Factors for Low Quality of Science Education

The contributing factors to the unfortunate situation of science education are
manifold. The most prominent in under-developing countries, especially Pakistan
are:

iShormge of trained science teachers and inadequate preparedness of teachers.
» Lack of resources (laboratories, teaching materials)

# Low quality of textbooks and examinations.

»>G ap in policy implementations.

» Science difficult subject across provinces, Low performance in assessments (e.g.
below 20% in Sindh) (Change & Jilani, 2015; NEAS, 2016).
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What type of collaborations (e.g., resource collaboration, research
collaboration, training collaboration, technology implementation
collaboration, etc.) could be established to enhance science education in
the Belt and Road Countries?

Science education should be included in educational policies on priority basts at primary and
secondary levels

Provincial and federal governments should implement uniform policies regarding science
education.

A strong science teaching force 1s required to teach at the lower levels

The need is the development of teachers both in terms of content and pedagogical
expertise

Pre-service teacher education programs should be further comprehended with on-job
mentoring programs of science teachers in the local context

Proper infrastructure like laboratories, scientific centers, and the promotion of science
through competitions, exhibitions, scientific programs should be provided

How to maintain sustainable Science Education
in the Belt and Road Countries?

* Numerous donor funded programmes in terms of impact still remains questionable. Much of these
programmes focus on quantitative expansion rather qualitative and sustamable change (Ali, 2011).

The Road and Belt mitiative could be mfluential 1n providing collaborative and partnership platforms to
work together and understand the complex contextual realities that is often neglected 1n implementing
these programmes.

Working and understanding 1n developing and developed context will give hybrid models through
cooperation, knowledge networks by creating and sharing scientific knowledge at the national and
mternational level.

Necessary for the capacity development i terms of quantity (e.g. expansion of labs, scientific centers) as
well as quality (e.g. human capital, STEN integration) and a more need based development. Consequently,
fostering the collaborative partnerships will bring closer the scientific and business communities for
bringing innovations in technology and economic development among Belt and Road countries.
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Are there online science education resource
platforms in your country? How does it work?

Ignite is a company founded by the Information Technology and Telecommunication
Ministry.

The objective of Ignite is to promote research and innovation. Ignite now is engaging
in three key fields of activity:

| Supporting university, corporate and non-profit R&D and innovation projects

2. Developing IT skills with the help of scholarships, competitions, and a large

online Digi skills program
3. Financing incubation centers to support Pakistan's development and exciting start-
up community.

Are there online science education resource
platforms in your country? How does it
work?(Continue...)

Pakistan Science Foundation (PSF): The Pakistan Science Foundation 1s the
leading agency of the federal government committed to supporting study and
sharing knowledge.

® PSF 1s responsible for supporting scientific research in universities,
encouraging science popularization, setting up science centers, Organizing
scientific conferences, organizing scientific exchanges, helping scientific
societies, and granting science awards and fellowships.

219



Are there online science education resource
platforms in your country? How does it
work?(Continue...)

Moreover, PSF promotes and populatizes Science in the country at the grassroots level by
introducing various outreach science projects in formal and informal settings. Details of
these projects are mentioned below:

Inquiry-Based Science Education

Mobile Science Exhibition

Science and Technology Fairs and Expos
World Science Day

Science Essay and Poster Competition

Distribution of Scientific Literature:

Are there online science education resource
platforms in your country? How does it
work?(Continue...)

National Centers of Innovation : In 2017 — 2018, the HEC (with the
Plfmmng @ ()mrmsu()n) launched four national centers to develop national
capacity in emerging science and technology fields. Investment and emphasis
promoted by these National Centers that could provide Pakistan with a
competitive edge in cloud computing, artificial intelligence, cyber security,
data analytics, robotics, and automation. These newly formed organizations
have a national center for each discipline and series of 'associated ‘associated
laboratories' laboratories’ at various universities to facilitate inter-university
collaboration.
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ESTONIA

Located in Northern Europe.

Population about 1.3 million.

Educational system is based on the Lifelong Learning Strategy.

The educational system consists of four levels: pre-school
education, basic education, upper-secondary education, and

higher education.
615 pre-schools, 516 schools, 36 higher education institutions.

Number of students 153 155, number of teachers 15 822.

School of
Educational Sciences
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ESTONIA A

Located in Northern Europe.
Population about 1.3 million.
Educational system is based on the Lifelong Learning Strategy.

The educational system consists of four levels: pre-school
education, basic education, upper-secondary education, and
higher education.

615 pre-schools, 516 schools, 36 higher education institutions.

Number of students 153 155, number of teachers 15 822.

TALLINN UNIVERSITY
School of

Educational Sciences

SCIENCE EDUCATION
CURRICULUM

Last curriculum reform was in 2011.
Revisions were made 1n 2017.

Eight general competences: 1) cultural and value competences,
2) social and civic competence, 3) self-determination
competence, 4) learning competence, 5) communication
competence, 6) mathematics, science and technology
competences, 7) entrepreneurial competence, 8) digital
competence.

TALLINK UNIVERSITY
School of

Educational Sciences
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SCIENCE EDUCATION

CURRICULUM

Basic school:

- general science

(1s taught in grades 1-7),

- biology (taught in grades 7-9),

- geography (taught in grades 7-9),

- physics (taught in grades 8-9),
- chemistry (taught in grades 8-9).

TALLINN UNIVERSITY
School of
Educational Sciences

Upper-secondary school:

- biology (divided into 4 courses),
- chemistry

(divided into 3 courses),

- geography

(divided into 3 courses),

- physics (divided into 5 courses).

SCIENCE EDUCATION

Cross-cutting topics between the science subjects:

1) environment and sustainable development, 2) citizens'

initiative and entrepreneurship, 3) cultural identity, 4)

information environment, 5) technology and innovation, 6)

health and safety, 7) values and morals, 8) lifelong learning

and career planning.

Emphasis is on the use of technology and inquiry-based

learning.

TALLINN UNIVERSITY
School of
Educational Sciences



STUDENT ASSESSMENT AND
ACHIEVEMENT

Students' science achievements are assessed through standard-
determining tests to map students' knowledge and skills at
grade 4 and grade 7.

[n 2016 the concept of the test was revised and the new
concept focuses on evaluating students” inquiry skills and
decision making skills.

Estonian students have shown good results in PISA.
In 2018, Estonian students were 1n first place among European
and OECS countries in science achievement.

TALLINK UNIVERSITY
School of

Educational Sciences

TECHNOLOGY USE IN
SCIENCE CLASSES

Schools have computer classrooms and/or laptops, computer and data
projector in all classrooms, smartboards in some classrooms, tablets that
students and teachers can use, different robotics tools (especially in pre-
school and primary school level), sensor-based technology (e.g., Vernier
sensors and Globisens Labdisc), video equipment.

And in some cases: drones, augmented reality (AR), virtual reality (VR) or
artificial intelligence (AI) tools.

97% of basic school students have their own smartphones which enables to

use the bring your own device (BYOD) approach.

TALLINK UNIVERSITY
School of

Educational Sciences
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FUTURE OF SCIENCE
EDUCATION

Integrating science, technology, engineering, art and
mathematics (STEAM).

Emphasis on developing students” general competences.

Guiding students to become active citizens who use scientific
thinking and creativity in their everyday lives. E.g., through
learning scenarios which focus on context-based learning,
solving socio-scientific issues, outdoor learning and citizen
science.

TALLINN UNIVERSITY
School of

Educational Sciences

K LLT KORI
KULLI.KORI@TLU.EE
TALLINN UNIVERSITY

TALLINN UNIVERSITY
School of

Educational Sciences
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1) WHAT TYPE OF COLLABORATIONS
COULD BE ESTABLISHED TO ENHANCE
SCIENCE EDUCATION IN THE BELT AND
ROAD COUNTRIES?

Resource collaboration - developing and sharing learning materials that are
modern, focus on solving real-life issues in the world that are relevant for

the students.

Research collaboration - international research projects that focus on
improving science education.

Training collaboration - pre-service and in-service teacher training,

sharing experiences between teachers.

Technology implementation collaboration - finding ways how to use

technology meaningfully to support learning science.

TALLINN UNIVERSITY
School of

Educational Sciences

2) HOW TO MAINTAIN SUSTAINABLE
SCIENCE EDUCATION IN THE BELT AND
ROAD COUNTRIES?

Making teacher profession more popular among young people.
Train teachers to think innovatively.

Science education should focus more on developing active
informed citizens who are scientifically literate, aware and able
to conceptualize from a scientific perspective, who are willing
to take action in scientific activities, and who collectively
contribute to science embedded social issues

(national and global level).

TALLINN UNIVERSITY
School of

Educational Sciences
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3) ARE THERE ONLINE SCIENCE
EDUCATION RESOURCE PLATFORMS IN
YOUR COUNTRY? HOW DOES IT WORK?

e-Schoolbag (www.e-koolikott.ee) - repository of digital

resources for all the subjects.

Opiq (www.oplig.ee) - access to digital textbooks and digital
workbooks for all the subjects.

Go-Lab platform (https://www.golabz.eu/) - inquiry-based
learning resources for science education (in different
languages).

TALLINN UNIVERSITY
School of

Educational Sciences

THANK YOU!

Kulli Kori
kulli kori@tlu.ee

TALLINN UNIVERSITY
School of

Educational Sciences
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POLICIES AND STRATEGIES FOR
SCIENCE EDUCATION

c PROF DR ZEHRA ALTINAY
NEAR EAST UNIVERSITY
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POLICIES AND STRATEGIES FOR
SCIENCE EDUCATION

PROF DR ZEHRA ALTINAY

NEAR EAST UNIVERSITY

zehra.altinaygazi@neu.edu.tr

Contents

« Why science education is valuable for society?
« Why we need policies and strategies?

» Why and how we should integrate new
technologies what will be the outcomes?

« What is the current situation of Cyprus?

« What are the possible practical implications and
collaborative projects for future?
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» Without science and technology there
can be little progress towards sustainable
development.

» International exchange and cooperation
between different cultures should be main
focus however there are still problems
and obstacles that need to be explored in
life, natural sciences and articifical
intelligent.

Butterfly Effect
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The world is changing

- Instead of being in competition, to be more inter-
connected

- New opportunities and challenges require internalization
on science and technology

- To take part on solving problems and involving decision
making in this new century as citizens (this is also
expected outcome).

In this century timeline, Europe including Cyprus
educatlon_ system concentrates on science education
research, innovation and practices.

The 1ssue 1s how to transfer grounded knowledge into
society and its values. Thinking of science education
as whole with its learning in formal, non-formal and
informal settings is crucial. There is also need for plan
on special education and science education.

Collaboration and social skjlls become indicators of
success and outcome for this process.

Benchmarking could be possible solution
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Upon Horizon 2020, there is intesified need on
building capacities and developing innovative
ways for science education.

Under the framework of building capacities, the
main target includes being responsible, acting
creative and innovative, working collaboratively
including technological development and
innovation to act for the future.

- Science is not limited subject field which has
interdisiplinary dimensions and influences on
all parts of our lives.

- This subject field increases language and
artistic literacy, personal accomplishment,
responsibility, social and economic
development, innovation, entrepreneurship
and competitiveness. In this respect, STEAM
with its interdisciplinary perspective is
valuable to bridge science, society and the
future.
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STEAM for future

evidence-based reasoning for decision making

confidence, knowledge and skills

the competencies for problem-solving and
innovation

knowledge and innovation-intensive societies and economies

skilled and knowledgeable people

active engagement

235



Learning environment

- Learner engagement and presence
- Social interaction and involvement
- Creating sense of community

- Experiencing own learning

- We have to question ‘integration of technology’

-Program and course design

-Technical infrastructure
-Learning-teaching process

-Institutional support

-Roles of tutor and learners

-Interaction and communication practices
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We have to building capacity on

- Improving quality of life

- Responding to a new environmental
ethical and societal demands

- Policy and decision making mechanism
- Institutional support and culture

- Intellectual capacity

- Digital infrastructure

- Learning community

The overall aim of the new Science
education curriculum is to contribute to
the development of people with the
following characteristics:

* To have satisfactory and relevant
knowledge from all fields of science;

» Developing behaviors and attitudes that
characterize a democratic citizen;
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* To have the highest possible degree of
skills, abilities and competencies required
in

Critical thinking; theoretical thinking and
the ability to turn theory into practice;
analysis and planning capabilities;problem
solving; creativity; collaboration
capabilities; Optimal and logical use of
|CT; empathy; and communication skills

What we have on hand

- Themes that are overviewed:

-Science teacher education programmes
-Science teacher trainer

-Science curriculum

-Assessment

-Science Education Research and Training
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Raise the questions...

 Teacher ability
 Teacher trainning programmes

* How we collaborate and act for
interrelation to skills and outcomes in
society.

PART Il

|) What type of collaborations (e.g., resource
collaboration, research collaboration, training
collaboration, technology implementation
collaboration, etc.) could be established to
enhance science education in the Belt and Road
Countries!?

2) How to maintain sustainable Science
Education in the Belt and Road Countries!?

3) Are there online science education resource
platforms in your country? How does it work?
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|) What type of collaborations (e.g., resource
collaboration, research collaboration, training
collaboration, technology implementation
collaboration, etc.) could be established to
enhance science education in the Belt and
Road Countries?

- In all levels of education, there are openness
to share, work together; trainnings, technology
but still lack of plan, policies in own cultural
setting.

2) How to maintain sustainable Science
Education in the Belt and Road Countries?

- Regular meetings, reports, learning
communities, connected shared trainnings
and standards could be ground for
sustainability
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3) Are there online science education
resource platforms in your country? How
does it work?

There are unions, various paltforms on
science education however there is no at
least | dont know about if there is, it is very
crucial to act for that. Instead of preparing
events, conferences, all should work for
policies within the country, with
collaborations in the world.

THANKS...
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Daniel Burgos , UNESCO Chair on elearning, Professor of
International University of La Rioja (UNIR)
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Belt and Road Countries Science Education Forum

Open Science
& Science Education

Prof. Dr. Daniel Burgos
Director UNIR iTED. UNESCO/ICDE Chair
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Migrations, interactive map /\m/;\” d=

https://www.migrationpolicy.org/programs/data-hub/charts/total-immigrant-and-
emigrant-populations-country?width=1000&height=850&iframe=true

un]R Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED

unirited

i @

exist ‘?ﬂ[l’lm’rl'sf
eer-pressure Therefore
ight PP underlying ac, methods
reproductble Scholarly | 1o ovation i, Benerating

See,zﬂkgf“““ 1nst1tut10nsbel1 Nsuptions

Itural easons CVG lmnspdrcm
dc:(lllo.tr:wlrl?, ledgeg pm ate hours
Despit ‘\\\*i project, home ene 1t advancmg

Q°(\ % 111. raCtICCStlme“ mwrpomu

Y academics
win, D
SRS S ‘bdmurl ‘ I I ‘G“’"“ ‘upmunu Dey
pIC(.L’ Initiall
dlscoums“ l'i irig

payig; 20l S sup ort
discov Ldl’\ co\\ecm
upummnmlgoal

A nyon
advocates 1mpos§|blt
problem (. \\\ ¢
u-ymgdcvclop(}

rewards funde:
hesitate explore € 2 '5’/‘

A e ;
tcsl well m()\menls \A’LLOpLd
1 kda i ;oﬂull\ncd%udmg
contnbute W5 O payer
ndvidu 5 > S ULV leé%sc:%rtghers
‘0/,, '7009’ 3 T esearc pressure Just routines

k’/{ 0,2,
n sinstitutional preconceptions
6 ll[m(mu, across Sclerltltf‘ig1 ILVUI
web” I}kklv Communicatiop téchnical

ear ghle distribute donations

un'IR Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED

245



p_—
SDGs are about Online Education too %T@

) SUSTAINABLE M,
*smé' DEVELOPMENT Zans” ALS

GOOD HEALTH QUALITY GENDER CLEANWATER
AND WELL-BEING EDUCATION EOUALIIY AND SANITATION

DECENT WORK AND ! 10 REDUCED 11 SUSTAINABLE CITIES 12 RESPONSIBLE

ECONOMIC GROWTH INEQUALITIES

PEACE, JUSTICE PARTNERSHIPS
1 AND STRONG 17 FOR THE GOALS Q@
INSTITUTIONS

@ SUSTAINABLE
DEVELOPMENT
GOALS

1 %V[RIY

1 CLIMATE
ACTION

uan Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED

9 pillars for Open Education TG
. Content

. Access

. Technology

. Research Data

. Research Results
. Licensing

. Policy

. Accreditation

. Certification

JOo 0 N o0 U1 A W N

“UNIR Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED
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8 pillars for Open Science ==

Open

Open Data
Source
Open

Notebooks

Open Peer Scientific

2 social
Review

networks Open

educational
resources

https://www.fosteropenscience.eu/content/what-open-science-introduction

o uan Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED

—
Case study 1: Quality video-OER at UNIR “/“Ai‘ltf@
http://tv.unir.net/ L1 ,.

20 [

Open & Free
access

Belt and koad'Countries Science F2tication Fo
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Case study 2: UNIR Open Education Portal
TTHT::

http://opened.unir.net o

* Development of Open Education awareness
» Basic skills to integrate Open Science in HE
» Competences to work with Science Education
» Competence achievement for labour market

AMunduS

()Keystone &} COMANITY Camda>

YOUR FUTURE

inSpiring SCIENCE CPErﬂnedv

education

Social
Seducement

ST uniR Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED
unirited
Support from DATA to the community through Al ﬁ i

Support to students:
- Personalization — Individualization: based on clustering, learning

itineraries, competence achievement, user performance

Support to academics:
- Semi-automatic services based on personal progress, group progress,
and historical progress, user performance. Every time of comparison

Support to administrative staff:
- Estimate of potential drop-out, user satisfaction, 1-stop support desk

(centralization of support services), user performance
+ Support to economic committees:
- Personal recommendation to friends, conversion ratio potential
costumer/registered student, impact on turnover

Belt and Road Countries Science Education Forum. 19 November 2020 @UNIRITED

u‘n.'i'R.
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A closing thought
TG

Open Science and Science Education
are a key to support education in times of crisis

But not just then: they are a support always

But not just them: there are many supports:

@UNIRITED

S un'iR Belt and Road Countries Science Education Forum. 19 November 2020

Zehra Altinay 7 E N AR E.
head of Educational Sciences Department in Near East University.

Feng Yang, Project Manager, Communication Division, Children

& Youth Science
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WHY: A NEED SCIENCE EDUCATION FOR
FUTURE?

There is intensified need to act policies for the
future of education. While the world becomes
interconnected and collaborative on policies and
actions with the impact of new technologies,
every region has its own policies and strategies
which could be the benchmarking strategies for
others.

The quality of teaching and professional
development, training and collaboration are
critical success factors for the policies and
success on science education

BUTTERFLY EFFECT

For the future of education, there is a demand for
interdisciplinary and inclusive approaches to
work and collaborate for policies on specific
subject field to propose equality and accessibility
to educational activities.

o Change and transformation in education has
butterfly effect which all countries are affected
from each other which outcome of the education
is the learners who have mobility and work
power all around the world.
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QUALITY

In today’s education conditions, science education has
much more become necessary since it suggests not
only education quality for learners but also teachers
and institutions too. Based on the current science
education policies to increase teaching quality,
continual improvement, greater emphasis on teacher
competences and teachers disciplinary knowledge has
become much more prerequisite.

Continuous Professional Development (CPD) is highly
recommended to become an essential component for
all educators during their teaching career.

Teachers are expected to improve their self-efficacy,
from their induction process through pre-service
preparation and in-service professional development
stages in order to be the agent of increase in quality
of quality of teaching and learning outcomes of
education they are involved in.

LEARNING ENVIRONMENT

Learner engagement and presence
Social interaction and involvement
Creating sense of community

Experiencing own learning
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BEING MORE SMARTER THAN w
TODAY *

- Institutional policy — S
- Orientation
- Course plan-tutor roles and vulnerability

- Balance between self paced learning and intensive
learning environment

- Assessment for each week and actions-transparent

feedback
- Peer evaluation
- Simulations, stories and diaries
- Consider clear and understandable language
- Pay attention need and expectations

- Evaluate performance in relation to academic and
transferable skills development

IMPORTANT NOTES TO PAY ATTENTION

o Innovative strategy /‘%

o Promises and perils of system and practices

o Cultural setting
o Research and team based applications
o Pedagogy-roles of learners and tutors

o Discovery based learning and self learning upon learners’
expectations

o Learning communities for policy and strategy
o Professional development and training

o Research and project based learning outcomes
o Internalization on generic skills

Asit Kumar Das 3 FENEHE.

Indian Institute of Social Reform and Research
IR
FE—Hha, KT R AR a4,
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Evolution of Education System in India after Independence

= 2005 : NCF- 2005 : National Curriculum Framework
* 2007 :National Knowledge Commission

* 2009 :Yash Pal Committee Repost 2009.

* 2012 :Justice Verma Committee Report 2012

* 2016 :Inputs on National Education Policy 2016.

* 2019 : Draft National Education Policy 2019

* 2020 :NEP-2020: National Policy on Education 2020
[the 3 Education Policy of India].

12
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Evolution of Education System in India after Independence

« 1948 -1949 : University Education Commission [Radhakrishnan Commission]
[Chair- Dr. S. Radhakrishnan Appointed- Nov, 1948, Report Submitted August,
1949
¢« 1952 -1953 : Secondary Education Commission [Mudaliar Commission]

[Chair- Dr. A. Lakshmanswami Mudalia, VC- Madras University]

* 1964 -1966 : National Education Commission [Kothari Commission]

[6t Commission in Independence India; Chaired by Dr. Daulat Singh Kothari,
the then Chairman of UGC. Formed on 14.07.64 and Report submitted on
29.6.66. It is called as Kothari Education Commission]

« 1968 : NPE- 68 : National Policy on Education 1968;

[Based on the Recommendations of the Kothari Commission]
« 1986 : NPE -86 : National Policy on Education 1986;
¢ 1992 : NPE -1986 - POA- 1992 :

National Policy on Education 1986 - Program On Action 1992

REFORMS IN EDUCATIONAL SYSTEM IN INDIA

Ancient Education System in India
Informal ====)  Formal Education

1

l [Religious & Vocational Education] I

‘Vedic’ (Brahmanya) ‘Buddhist’
[medium- Sanskrit] [Medium —Pali]
*Vedas, *Buddhism

* Vedangas,
*Upanishads,
*some other allied subjects
Source- https://ncert.nic.in/textbook/pdf/heih111.pdf
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Demography and Cultural Heritage of India

1. India has a rich and oldest Cultural Heritage since ancient
times Indian oldest Cultural Heritage

2. Indian Civilization is one of the oldest Civilization in the
world with a kaleidoscopic variety and rich cultural heritage.
3. 7% Jargest country in the world,

4. India is surrounded by mountains the Great Himalayas in
the north, the Indian Ocean between the Bay of Bengal on
the east and the Arabian Sea on the west..

Source- https://knowindia.gov.in/culture-and-heritage/

Indian Population
[According to Worldometers as on 07.10.2020]

1. Current Indian Population - 1,383,604,455

2. Current Indian population is equivalent to 17.7% of the total
world population, [According to UN Data]

3. India’s ranks is number 2 in the list of counties by population.
4. Population Density - 464 per Km2 (1,202 people per mi2).

5. The total land area - 2,973,190 Km?2 (1,147,955 sq. miles),

6. Urban Population - 35.0% (483,098,640 people in 2020);
7. Median age in India - around 28.4 years.

Source- Worldometers [ https://www.worldometers.info/world-population/india-

population/
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Demography of India

All India Religion Census Data 2011

Religion Percent Estimated
All Religion 100.00 % 121 Crores
Hindu 79.80 % 96.62 Crores
Muslim 14.23 % 17.22 Crores
Christian 2.30 % 02.78 Crores
~_ Sikh 1.72 % 02.08 Corers
Buddhist 0.70 % 84.43 Lakhs
___Jain 0.37 % 44.52 Lakhs
Other Religion 0.66 % 79.38 Lakhs
Not Stated 0.24 % 28.67 Lakhs
Source- https://www.census2011.co.in/religion.php

Salient Points to be Discussed

* First part - a brief summary about the work that has

been done in your book chapter.

* Second part - brief description about the following three

questions-

1) What type of collaborations (e.g., resource
collaboration, research collaboration, training
collaboration, technology implementation collaboration,
etc.) could be established to enhance science education
in the Belt and Road Countries? [4 slides]

2) How to maintain sustainable Science Education in the
Belt and Road Countries?

3) Online Science Education Resource Platforms in your
country INDIA. How does it working? [ 25 slides]
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West Bengal — Kolkata

China’s One Belt,One Road

«seeenee Silk Road Economic Belt «seeees Maritime Silk Road Initiative
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= Mainland China
hEARE

= One belt economi
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« One road economi
—REER

Belt and Road Counties

10. What are NEEDED & ESSENTIAL ....????

However, till following things are essential and equally important to
effective propagation of Education to all as per Constitution of India-

Free And Fair Organizational System,

Academic Freedom,

Democratic and Consultative Administrative Set Up,
Unbiased Periodic Review of Performance;

Strict Accountability for Maintaining and Enhancing Highest
Standards of Academic Excellence.
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9. Initiatives Taken for Making India a Knowledge-Society

Several initiatives have already been taken to develop Human Resources
for Making India A Knowledge-Society.—

1) Restructuring and Developing existing Higher Educational and Research
Institutes;

2) Expansion of existing institutes such as IITs, 11Sc and TIFR, and like others.
3) Establishment of new Education centers like-
(i) Central Universities, (ii) lISERs, (iii) NISER,
(iv) IITs, (v) NIPERs;
(vi) Specialized centers of research and education in-
a) Space Technology, b) Defense Technology,
c) Translational Research, d) Biotechnology and Stem Cell Biology;.

8. Emphasis Given

Emphasis given in developing quality and effectiveness -

Science & Technology Education;
Teaching-Learning pedagogies;
Research initiatives in new immerging areas;

W NPE

Enhancement of the efficiencies of the faculties.
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7. EFFECTIVE PLANNING FOR FUTURE DEVELOPMENT OF
SCIENCE And TECHNOLOGY EDUCATION IN INDIA (3/3)

B) Web Technology:
* 71% of professional developers use JavaScript as their programming language (2018)
Latest trending in JavaScript developments are seen; e.g.-
(i) React)S, (ii) Angularls, (iii) GraphQL.

* Education Systems in India trying to provide new technology education, because-
(a) to rise new job opportunities in the technological fields ;

(b) Many job seekers have been yearning to grab these opportunities

(c) Many professional seekers to focus on preparing for their dream job by utmost
hard work & research to crack interviews by practicing & preparing for -

(i) jQuery interview questionsll ; https://dinosoftlabs.com/iquery-interview-guestion-answers/
(ii) C++ interview questions,

(iii) Python interview questions & many more.

7. EFFECTIVE PLANNING FOR FUTURE DEVELOPMENT OF
SCIENCE And TECHNOLOGY EDUCATION IN INDIA (2/3)

A) Information Technology (IT) Trends-

1. Mobhile Apps: Several Mobile Apps are being developed, which are

being introduced for the first time back in 2007.

2. Virtual Reality (VR) & Augmented Reality (AR) U with Al applications
https.://thewiredshopper.com/next-gen-vr-deadsets-coming-soon

3. Blockchain Technology :

Institutes & organizations, ranging from banking to cyber-security, plan to
adopt blockchain because of its distributed ledger tech that guarantees

enhanced security, improved traceability, greater transparency,
increased efficiency, and reduced costs.

48
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7. EFFECTIVE PLANNING FOR FUTURE DEVELOPMENT OF SCIENCE
And TECHNOLOGY EDUCATION IN INDIA (1/5)

Various trends in application of latest technologies in propagation of Science and
Technology Education in India are seen; e.g.-

Information Technology (IT),
Artificial Inelegancy (Al),
Blockchain Technology,
Food Technology,

Web Technology, and

Upcoming 5G Technology.

6. Inclusion of Emerging Disruptive Technology in Education (2/2)

23.3 “.. National Educational Alliance for Technology (NEAT), will be created ...”

23.5 “.. Teaching-learning e-content will continue to be developed ...... and will be
uploaded onto the National Teacher’s Portal. ......”

23.6 “... technological interventions ..... teaching-learning and evaluation processes,
supporting teacher preparation and professional development, ..”

23.7 “.. emerging disruptive technologies that will necessarily transform the
education system ...”

23.8 “.....National Research Foundation (NRF ) may consider the three-pronged
approach:-

(a) Advancing Core Al Research,
(b) developing and deploying Application-based Research, and

(c) establishing international research efforts to address global challenges in areas
such as healthcare, agriculture, and climate change using Al.

23.10. All universities will offer PhD and Masters programmes in Core Areas —; SWAYAM
like Platforms be used. i) Machine Learning; ii) Multidisciplinary fields (“Al + X”); iii)
Professional areas (healthcare, agriculture and law).

23. 11. (i) Use of Disruptive Technology in Schools. (ii) Appropriate instructional and
discussion materials will also be prepared for continuing education.
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6. Inclusion of Emerging Disruptive Technology in Education (1/2)

NEP 2020: Scope of Disruptive Technological Integration in Education and
Introduction of Digital and e-Learning :

The Section 23 is dedicated for ‘Technology Use and Integration’, under chapter IV of
NEP-2020. This dedicated section is for the purpose of orchestrating the building
of digital infrastructure, digital content, digital depository, etc.

* 23.1 “.... the relationship between technology and education (at all levels) is bi-
directional......”

« 23.2 “... explosive pace of technological development allied with the sheer
creativity of tech-savvy teachers and entrepreneurs...... for Students’
Development-

* Extensive Research both on the technological as well as educational front New
technologies involving —
(i) Artificial Intelligence, (ii) Machine Learning, (iii) Block Chains,
(iv) Smart Boards, (v) Handheld Computing Devices,
(vi) Adaptive Computer Testing; etc.

5. Digital Learning : Different Platform for e-Learning for Higher
Education (13/13)

16)ShodhShuddhi [; https://pds.inflibnet.ac.in/ ] Enhancing Research
Quality :
provides access to Plagiarism Detection Software (PDS) to all universities/
Institutions in India since Sept 1, 2019.

17) Statistics about Schools [http://dashboard.seshagun.gov.in/#!/ 1:

____The Statistics about the Schools in India is available from the Dashboardl],
maintained by the Department of School Education and Literacy, Ministry of
Education, Government of India. This Dashboard contains several information,
related Schools, Students, Teachers, etc.

18) e-Pathshala [; https://epathshala.nic.in_]:

(I) Platform, where the Portal and Mobile apps [very small in size (less than 7Mb)
and require less memory];

(1) Storehouse of- audios, videos, epubs, flipbooks etc. The app is.

(IN) There are about 504 e-Text Books, 3886 other e-Resources; which are easily
accessed through laptop, desktop, tablets and smart phones etc. These e-
Resources are available in multiple languages; i.e. in Hindi, English, Urd
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5. Digital Learning : Different Platform for e-Learning for Higher
Education (12/13)

15) IRINS [https://irins.org/irins/ ] :
(i)  An web-based Research Information Management (RIM) services.

(i) The portal facilitates the academic, R&D organizations and faculty

members, scientists to collect, curate and showcase the scholarly
communication activities and provide an opportunity to create the
scholarly network.

(iii) Itis available as free software-as-service to the academic and R&D

organizations in India;

(iv) Support to integrate the existing research management system such as

HR system, course management, grant management system, institutional
repository, open and commercial citation databases, scholarly publishers,
etc. It has integrated with academic identity such as ORCID ID, Scopus ID,
Research ID, Microsoft Academic ID, Google Scholar ID for ingesting the
scholarly publication from various sources.

5. Digital Learning : Different Platform for e-Learning for Higher Education
(11/13)

14) VIDWAN [https://vidwan.inflibnet.ac.in/ ]

(i) It is the premier database of profiles of scientists / researchers and other
faculty members working at leading academic institutions and other R& D
organizations, involve in teaching and research in India.

(i) It provides important information about expert's background, contact address,
experience, scholarly publications, skills and accomplishments, researcher
identity, etc.

(iii) The database developed and maintained by Information and Library Network
Centre (INFLIBNET)U with financial support from the National Mission on Education
through ICT (NME-ICT).

(iv) The database would be instrumental in selection of panels of experts for

various committees, taskforce, established by the Ministries / Govt.
establishments for monitoring and evaluation purposes.
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5. Digital Learning : Different Platform for e-Learning for Higher Education
(10/13)

12)FOSSEE [https://fossee.in/]: (Free/ Libre and Open Source Software for
Education) :
It promotes the use of FLOSS tools in academia and research, by encouraging
students and faculty members to use them in education and research through
various activities listed in this portal.

13)Project Samarth [https://samarth.edu.in/ ] :Smarter Automation
Engine for Universities:

Itis “An Open Source, Open Standard enabled Robust, Secure, Scalable and
Evolutionary Process Automation Engine for Universities and Higher Education
Institutions.”

41

5. Digital Learning : Different Platform for e-Learning for
Higher Education (9/13)

11) Virtual Labs [ https://www.vlab.co.in/ ]:
(c) Participating Institutes :

IIT BOMBAY NIT KARNATAKA
IIT KANPUR COE PUNE

IIIT HYDERABAD IIT KHARAGPUR
AMRITA VISHWA VIDYAPEETHAM IIT ROORKEE

IIT MADRAS IIT GUWAHATI
DAYALBAGH EDUCATIONAL INSTITUTE IIT DELHI
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5. Digital Learning : Different Platform for e-Learning for Higher
Education (8/13)

11) Virtual Labs [ https://www.vlab.co.in/ I:

(a) Objectives of this Virtual Labs are- to encourage Students and Research Scholars
to-

- provide remote-access to Labs in various disciplines ;

- enthuse students to conduct experiments through remote experimentation.
- provide a complete Learning Management System around the Virtual Labs
- share costly equipment and resources.

(b) Broad Areas of Virtual Labs are -

(i) Electronics & Communications, (ii) Computer Science & Engineering,

(i) Electrical Engineering, (iv) Mechanical Engineering,
(v) Chemical Engineering, (vi) Biotechnology and Biomedical Engineering,
(vii) Civil Engineering, (viii) Physical Sciences,

(ix) Chemical Sciences.

5. Digital Learning : Different Platform for e-Learning for Higher
Education (7/13)

9) e-ShodhSindhu: Consortium for Higher Education Electronicsll:
[https://ess.inflibnet.ac.in/ ]
e-ShodhSindhu merging three consortia initiatives, namely —

UGC-INFONET Digital Library Consortium, NLIST and INDEST-AICTE
Consortium.

It will continue to provide current and archival access to more than 10,000
core and peer-reviewed journals and a number of bibliographic, citation
and factual databases in different disciplines

10) e-Yantrall e-Yantra; https://www.e-yantra.org/ ]

Another digital platform for
(i) Robotic Competitions and

(ii) Innovative Challenges.
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5. Digital Learning : Different Platform for e-Learning for Higher Education (6/13)

7) National Digital Library of India (NDLI) [https://ndL.iitkgp.ac.in/ ]:
TheNDLI is sponsored by National Mission on Education through

Information and Communication Technology (NMEICT) , which provides
Teaching-Learning Resources through a single-window, to the learners.

8) Shodhganga, INFLIBNET Centre : [https://shodhganga.inflibnet.ac.in/ ]

the e-reservoir of Theses of all Universities and Research Institutes in
India.

An Open Source Digital Repository software called DSpace developed by
MIT (Massachusetts Institute of Technology) in partnership between
Hewlett- Packard (HP).

5. Digital Learning : Different Platform for e-Learning for Higher
Education (5/13)

3) e-PGPathshala [https://epgp.inflibnet.ac.in/# ]:

A National Mission on Education through ICT (NME-ICT) ;executed by the
UGC.

4) e-Adhyayan (e-Books) :
700+ e-Books for the Post-Graduate Courses. All the e-Books are derived
from e-PG Pathshala courses. It also facilitates play-list of video content.

4 .
5) UGC MOOCs (Online Courses) :
Online Course on Post Graduate subjects in SWAYAM . UGC is one of the
national coordinator of SWAYAM . and INFLIBNET is technical partner for
UGC-MOOCs.

6) e-Pathya (Offline & Online Access) :

Software driven course / content package PG level for both Distance
Learning and Campus Learning Mode. it also facilitate offline access.
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5. Digital Learning : Different Platform for e-Learning for Higher
Education (4/13)

1. SWAYAML : [https://swayam.gov.in/ ] Govt. of India Programme. ,
(a) Based on 3 principles of Education Policy- Access, Equity and Quality.
(b) Objective —

(i) to take the best teaching learning resources to all, including disadvantaged.

(i) to bridge digital divide for students who are remained untouched by digital
revolution and not been able to join mainstream of the knowledge economy.

2. SWAYAMPRABHALID [ https://www.swayamprabha.gov.in/ ]

(i) 34 DTH channels devoted to telecasting of high-quality educational
programmes on 24X7 basis using the GSAT-15 satellite.

(i) Every day, there will be new content for at least four (4) hours which would be
repeated 5 more times in a day,

(iii) Contents are provided by - NPTEL, IITs, UGC, CEC, IGNOU,
NCERT and NIOS. The INFLIBNET Centre maintains the web portal.

5. Digital Learning :
Different Platform for e-Learning for Higher Education (3/13)

11) Virtual Labsll https://www.vlab.co.in/

12) FOSSEE (Free/ Libre and Open Source Software for Education )l FOSSEE (Free/ Libre
and Open Source Software for Education); https://fossee.in/

13) Project Samarth: Smarter Automation Engine for Universities:ll Smarter
Automation Engine for Universities; Samarth https://samarth.edu.in/

14) VIDWANLU https://vidwan.inflibnet.ac.in/

15) IRINSI web-based Research Information Management (RIM) services.
https://irins.org/irins/

16) ShodhShuddhil (Enhancing Research Quality) https://pds.inflibnet.ac.in/

17) e-Pathshalall https://epathshala.nic.in

18) Dashboardl Statistics about Schools in India-http://dashboard.seshagun.gov.in/#!/

34

270



5. Digital Learning :
Different Platform for e-Learning for Higher Education (2/13)

SWAYAM : SWAYAMI SWAYAM https://swayam.gov.in/

SWAYAMPRABHAI SWAYAMPRABHA. https://www.swayamprabha.gov.in/

e-PG Pathshalall e-PG Pathshala. https://epgp.inflibnet.ac.in/#

e-Adhyayan (e-Books)

UGC MOOCs (Online Courses)

e-Pathya (Offline Access)

National Digital Library of India (NDLI)l https://ndl.iitkgp.ac.in/

Shodhganga, INFLIBNET Centrell Shodhganga https://shodhganga.inflibnet.ac.in/

E-ShodhSindhu- Consortium for Higher Education Electronicsll E-ShodhSindhu;
Consortium for Higher Education Electronics. https://ess.inflibnet.ac.in/

10) e-Yantrall ; https://www.e-yantra.org/

33

5. Digital Resources :
Technology Enabled Learning in India (1/13)

The National Mission on Education through Information and Communication
Technology (NMEICT)

1. NMEICT is a Centrally Sponsored Scheme to leverage the potential of ICT, in teaching-

learning process towards the benefit of all the students in Higher Education Institutions.
https://www.mhrd.gov.in/technology-enabled-learning-0

2. NMEICT has initiated to bridge the digital divide, i.e. the gap in the skills to use

computing devices for teaching-learning purpose among urban and rural teachers-
students in Higher Education and to empower them.

3. It plans is focused on appropriate pedagogy for e-learning, providing facility of

performing experiments through virtual laboratories, on-line testing and certification,
on-line availability of teachers to guide and mentor learners, utilization of available
Education Satellite (EduSAT)U and direct to Home platforms, training and empowerment
of teachers to effectively use the new method of teaching learning etc. Education
Satellite (EduSAT) [ www.nmeict.ac.in |
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4. Curriculums Reforms in School and Higher Education

1. National Council of Educational Research and Training (NCERT)Ll.
National Council of Educational Research and Training (NCERT)
https://ncert.nic.in

2. National Curriculum Framework 2005’ (NCF 2005)I! National Curriculum
Framework 2005" (NCF 2005)

https://ncert.nic.in/pdf/nc-framework/nf2005-english.pdf

3. POLICIES AND PRACTICES IN SCIENCE and TECHNOLOGY
EDUCATION OF INDIA [6/6]

5. Track your progress:

S.l. For students/
Resource

No Researchers For the Institute

VIDWAN: Get your faculty

Expert Database and registered on VIDWAN
National Research Network Register on

IRINS: VIDWAN - Monitor research
, . outcomes at different
Indian Research Information levels
Network System
Unique 1deas, |- Encourage original
Shodh Shudhhi (PDS): |concepts and | nfomation by preventing
. . . . . dg1arisi.
2 Plag1ar1sm Detection mformation 1-JBit‘ter research outcomes.

Software without - Reputation of the
duplication. | institution/university.
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3. POLICIES AND PRACTICES IN SCIENCE and TECHNOLOGY
EDUCATION OF INDIA [5/6]

2. -Governance

4. E — Governance:

S.L

For students/

No Resource Reseanhed) For Institutions
University Enterprise |Student E-Govemance

1 |Resource Planning development Life |for Institutions/
(SAMARTH) Cycle Universities

q

29

3. POLICIES AND PRACTICES IN SCIENCE and
TECHNOLOGY EDUCATION OF INDIA [4/6]

3. Accelerated Hands on learning;

S.L Resource For students/ Researchers For Institutions
Yantra: Create e-Yantra labs for
¢ lantra: Get hands on experience |training in embedded
1 | Engmeering for better . :

; on embedded systems systems in collaboration
OIOTTow with IIT Bombay
FOSSEE: - Access and volunteer
— for the use of open source
Free/ Libre and Open .

2 S Software f software Run labs in open source

outee Sottware 1ot - Become FOSSEE
Education
fellow
C ok Encourage eminent faculty
3 Spok.en.TutOrla!. : Self-training in IT fields |to provide training content
Tutorial in IT application :
for self-learning

Virtual Labs: Develop virtual experiments

4 Web-enabled Try curriculum based for Virtual labs suited to
experiments designed for | virtual experiments course curriculum in gap
remote — operation areas -
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3. POLICIES AND PRACTICES IN SCIENCE and
TECHNOLOGY EDUCATION OF INDIA [3/6]

2. Digital content: access journals and e-books;

:;:; Resource For students/ Researchers For Institutions

. National Digital Access e-content on iigeezl el Bl
Library: e-content multiple disciplines - Form NDL Club
e-PG Pathshala: Get free books and

2 | Gateway for e-books up curriculum-based e- Host e-books
to PG content

Access Research Get research theses of

Shodhganga:

3 - _ Theses of scholars of | your scholars to get
Areservorr of Indian Theses | 1, jian [nstitutes listed on Shodhganga

4 e-ShodhSindhu: Get access to full text e- | Get access to full-text e-
e-journals resources resources

3. POLICIES AND PRACTICES IN SCIENCE and
TECHNOLOGY EDUCATION OF INDIA [2/6]

1. Audio-Video e-content;

1L For students _—
S| Resource / For Institutions
No Researchers
SWAYAM: . - Encourage your extrgordmary
Massive Open Onli Earn credit faculty to develop online courses
1 C S 030 SOl through online |- Accept credits awarded under
outses courses SWAYAM
- Form SWAYAM local chapters
SWAYAMPRABHA: | Vatch high o
> | View dieital quality Provide facility for viewing
1eW CIgHial courses o ¢ qucational SWAYAMPRABHA content
TV "
programs 24*7
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3. POLICIES AND PRACTICES IN SCIENCE and
TECHNOLOGY EDUCATION OF INDIA [1/6]

3.1 Implementation of Science and Technology in
Propagation of Education in India:

The Ministry of Education, Govt. of India has taken several

initiatives for propagation of Education with the help of ICT
Initiatives :

1. Audio-Video e-content;

2. Digital content: access journals and e-books;
3. Accelerated Hands on learning;

4. E - Governance;

5. Track your progress;

* [ https://www.mhrd.gov.in/ict-initiatives

2. International Collaboration in
Educational Research in India (4/4)

B). Department of Science and Technology, Govt. of India :
4. Under Climate Chan : two national missions on climate

change have initiated under National Action Plan on Climate
(NAPCCQ), viz., -

(i) National Mission on Strategic Knowledge for Climate Change

(NMSKCC) ;

(ii) National Mission for Sustaining the Himalayan Ecosystem

(NMSHE)

(iii) Several new initiatives were launched during the year 2019-

20. These include; 03 Centre of Excellence, 08 Major R&D
Programmes, 02 state network programmes and one
vulnerability profiling programme .
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2. International Collaboration in
Educational Research in India (3/4)

B). Department of Science and Technology, Govt. of India :

3. Mega Facility for Basic Research : it supports for-

(i) Antiproton and lon Research (FAIR), Darmstadt, Germany,

(ii) Experiments at the Large Hadron Collider (LHC) at CERN, Geneva,
(iii) India-based Neutrino Observatory (INO), Madurai,

(iv) Thirty Metre Telescope (TMT) Project,

(v) Laser Interferometer Gravitational-Wave Observatory (LIGO)
Project,

(vi) Accelerator-based Research Facilities, etc.

(vii) 20 Actuators made in India by four Indian companies were
shipped to the TMT Project Office, USA and these actuators
successfully completed performance and life-cycle tests, paving
the way for their production in India.

2. International Collaboration in
Educational Research in India (2/4)

B). Department of Science and Technology, Govt. of India :

(2) International Multilateral and Regional S&T Cooperation

(i) BRICS Science, Technology and Innovation (BRICS STI)
Cooperation;

(ii) India-EU Science and Technology Cooperation; [india hosted
12th India-EU Joint Steering Committee Meeting on 01.03.2019.]

(iii) India-ASEAN STI Cooperation;

(iv) STI Engagements with the Group of Twenty (G20) countries.

22
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2. International Collaboration in
Educational Research in India (1/4)

A) Indian Council for Cultural Relations:

to foster and strengthen cultural relations and mutual
understanding between India and other countries; to
promote cultural exchanges with other countries and people,
and to develop relations with nations.

B). Department of Science and Technology, Govt. of India :
(1) International Bi-lateral Cooperation;

(2) International Multilateral and Regional S&T Cooperation
(3) Mega Facility for Basic Research;

(4) Under Climate Change Programme,

Reforms in Structure of Higher Education
and Scope of Research

1. All HEIs will move towards becoming large multidisciplinary
institutions,

2. Over a period of time all existing HEls and new HEIs will
evolve into —

(i) Research-intensive Universities (RUs),
(ii) Teaching Universities (TUs);
(iii) Autonomous degree-granting Colleges (ACs).

(iv) All lITs, lIMs in India will be developed in to Multidisciplinary
Education and Research University (MERU) for imparting
holistic education, including quality research.
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Reforms suggested at School Education System:

* NEP suggested- 100 % Gross Enrolment Ratio in preschool to
secondary level by 2030.

* Existing 10+2 structure of school education to a 5+3+3+4, (ages of
3-18)
(i) First Step (5): Out of 5 years, 3 of Anganwadi or Preschool + 2
years in Primary School in Grades 1-2 covering ages 3 to 8 years;

(ii)) Second Step (+3): The ‘Preparatory Stage’ covering ages 8 to 11
years or grades 3-5;

(iii) Third Step (+3): ‘Middle Stage’ covering ages 11 to 14 years or
grades 6-8;

(iv) Fourth Step (+4) : ‘Secondary Stage’ covering ages 14 to 18 years
in two phases — grades 9-10 in the first and grades 11-12 in the
second.

23.8. “....unquestionably disruptive technology, Artificial Intelligence (Al) has emerged. ...
NRF may consider the three-pronged approach: (
a) advancing core Al research,
(b) developing and deploying application-based research, and

(c) establishing international research efforts to address global challenges in areas such as
healthcare, agriculture, and climate change using Al.

23.10. All universities will offer PhD and Masters programmes in Core Areas — SWAYAM like Platforms be
used.

i) Machine Learning;
i) Multidisciplinary fields (“Al + X"});
iii) Professional areas (healthcare, agriculture and law).

23.11. (i) Use of Disruptive Technology in Schools.

(1) Appropriate instructional and discussion materials will also be prepared for continuing
education.
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23. Technology Use and Integration

23.1 “.... the relationship between technology and education (at all levels) is bi-
directional......”

23.2 “.... explosive pace of technological development allied with the sheer creativity of

tech-savvy teachers and entrepreneurs......”

“New technologies involving artificial intelligence, machine learning, block chains, smart
boards, handheld computing devices, adaptive computer testing for student
development, and other forms of educational software and hardware will not just change
what students learn in the classroom but how they learn, and thus these areas and
beyond will require extensive research both on the technological as well as educational
fronts.”

23.3 “.. National Educational Alliance for Technology (NEAT), will be created ...”

23.5 “.. Teaching-learning e-content will continue to be developed ...... and will be uploaded
onto the National Teacher’s Portal. ......”

23.6 “.... technological interventions ..... teaching-learning and evaluation processes,
supporting teacher preparation and professional development, ..”

23.7 “. . emerging disruptive technologies that will necessarily transform the
education system ...”

“

|1} OTHER KEY AREAS FOCUS 49-56
21  Adult Education 49
22 Promotion of Indian Languages, Arts, and Culture 51
23 Technology Use and Integration 54
v MAKING IT HAPPEN 56-60
24  Establishing an Apex Advisory Body for Indian Education 56
25  Financing: Affordable and Quality Education for All 58
26 Implementation 59
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1l HIGHER EDUCATION 30-49
5 Quality Universities and Colleges: A New and Forward-looking Vision for s
India’s Higher Education System

Institutional Re-structuring and Consolidation

10 10.3 —RU, TU, AC [ Autonomous Degree-Granting Colleges by 3
Towards a More Holistic Education

11 11.8- ABC = Academic Bank of Credit; 33
11.10. MERU = Multidisciplinary Education & Research University

12 Optimal Learning Environments and Support for Students 35

. Motivated, Energized, and Capable Faculty s
13.5 Faculty who do not deliver on basic norms will be held to account.

14 Equity and Inclusion in Higher Education 39

15 Teacher Education 40

16 Re-imagining Vocational Education 41

17 Professional Education 43

18 Promoting high quality research : National Research Foundation a4

o Effective Governance and Leadership for Higher Education Institutions o
19.3. NHERA = National Higher Education Regulatory Authority

20 Transforming the Regulatory System of Higher Education a7

No

Introduction 3
| SCHOOL EDUCATION [5+3+3+4] 6-30
. Early Childhood Care and Education: The Foundation of
Learning
5 Foundational Literacy and Numeracy: An Urgent & .

Necessary Pre-requisite to Learning
Curtailing Dropout Rates and Ensuring Universal Access to
Education at All Levels
Curriculum and Pedagogy in Schools: Learning Should be

4 Holistic, Integrated, Inclusive, Enjoyable, and Engaging 10
4.3- NACSE = National Assessment Centre for School Education

5 Teachers : 5.20 NPST= national Professional Standards for Teachers 18

6 Equitable and Inclusive Education: Learning for All 23

Efficient Resourcing and Effective Governance through
School Complexes/ Clusters
Regulation and Accreditation of School Education

27
8.6. SQAAF = School Quality and Assessment Framework
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Importance of science education:
science has drawn great attention of whole world

@) Seviiorment GLIALS

=<

6 CLEANWATER

QUALITY 5 GENDER e

1 %mv [ : EDUCATION EQUALTY
il 1 y UI g

DEGENT WORK AND
ECONOMIC GROWTH

CONTENTS

16 PEACE. JUSTICE 17 PARTNERSHIPS
AND STRONG FOR THE GOALS 4? )

Science Science to = -
7 1 y INSTITUTION
In Empowe Maneca 27 ot SUSTAINABLE
DEVELOPMENT

GOALS

Science to Science to
Manage = Build Safe,
the Earth, Inclusive and
Ecosystems Prosperous
and Biodiversity Communities

Holding an online forum and two webinars,
involving 17 experts from 12 countries.

b 1 4 #.!:'l;q'l° UV RV W 6 W X V ; Webinars
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Global Smart Education .J ® "" -
Conference

Science Education Forum(Aug. "'3‘ Zhenya i BNU _Chi Sun cITaNG

22) Jinchao-Su,CIT,
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verage education

Education system of some “the Belt and Road”
u .es Country i ﬂeanye;rso;saooling(zolﬂ

Total Number of years of free education and :ompuleu“

LA
gug ez, usnisur of years of total number of years of

free education compulsory education Estonia 14.05 (2018)

guaranteed in legal guaranteed in legal a

frameworks frameworks chie 13.6/¢2019)
Turkey & Lithuania 13.30
A Poland 13.18 (2016)
Estonia -
Bulgaria Slovenia 12.77
Tunisia UAE 12.55 (2018)
Poland
Slovania Austria 12.18
Saudi Arabia Singapore 11.62
Serbia Bulgaria 11.36
Kenya
Italy Serbia 11.16
Philippines Cyprus 10.38
Sreeds Malaysia 10.37
Cyprus
Lithuania Greece 10.26 (2016 )
Malaysia Saudi Arabia 10.23
Singapore
s italy 10.19 (2015)
Nepal South Africa 10.15
fakistan Oman 956 (2015)
Libya =
South Africa LRI 84
Montenegro Turkey 8.28
Cioava Tunisia 7.22(2016)

Pakistan 5.02

There is BIG GAP between
“the Belt and Road” countries.

Curriculum and digital resources of some “the Belt and

. RAZLAGAMO SI LAHKO SKUPAJ

Za uéitelje Za uéence in dijake

Slovenla, Razlagamo

BASARIYA
MORPA KAMPUS'LE

ULASIN!

The United Arab Emirates,
Turkey, MorpaKAMPUS “Manara”
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Outreach Programs of some “the Belt and Road”

Peru, Alternate educatlon for rural
deve ’

Famelab

Portugal CHAMPIMOVEL
(International)

Emerging Technologles used by some "the Belt and

5] ‘l " Rakyat Malaysia boleh belajar di ma tanpa mengira m
GO-LAB s mon Spue Automs Spon. Premam Aot News ~% “our . TS T B[54
Sharing and Authoring Platform

[

oo 0%
@
Estonia, GO-LAB Malaysia, Frog VLE (Virtual Learning

Environment)
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Requirements for futu re requirements content
development of science i
education ::':cn:';ns;::’;:

in “the Belt and Road ? School construction
Countries Application of emerging technologies

resource/curriculum criterion for curriculum

Construction of science and education
venues
Educational evaluation

Laboratory and scientific teaching aids
and other resources

Researc Application of emerging technologies

ﬁDeveknnnent s
Learl1 ‘ ? training program

Science teachers in primary and secondary
schools
Young teachers

Scientific

Application of emerging technologies

students scientific literacy

Scientific interest

International Exchange
Comprehensive development (Social
Responsibility)

W
N>
P
pit

Mr. Dejian Liu
_" Founder and Chairman,
" NetDragon Websoft Holdings

Prof. Ronghuai Hua

Director, UNESCO International
Research and Training Center for

Rural Education; Co-Dean, Smart - Limitgd; Co-Dean,.S(nan Learning
Learning Institute of Beijing Institute of Beijing Normal
_Normal University, China / University, China

Lixin Zhu Xiangling Ahmed Tlili Jihong Li
Beijing Normal Zhang Beijing Normal Beijing Normal
University Beijing Normal University University

University

Yang Li Chi Sun Jinchao Su

Zhenyu Cai )Peijing Normal University Beijing Normal University

Beijing Normal UniversiBgijing Normal Universit
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Science Education In

Estonia

Kalli Kori
kulli.kori@tlu.ee
Tallinn University

Estonia

288



Science Education Curriculum

Basic school: Upper-secondary school:
general science biology (divided into 4 courses),

(is taught in grades 1-7), chemistry (divided into 3 courses),
biology (taught in grades 7-9), geography (divided into 3 courses),
geography (taught in grades physics (divided into 5 courses).
7-9),

physics (taught in grades 8-9),
chemistry (taught in grades 8-
9).

Science Education

Cross-cutting topics between the science subjects:

1) environment and sustainable development, 2) citizens' initiative and
entrepreneurship, 3) cultural identity, 4) information environment, 5)
technology and innovation, 6) health and safety, 7) values and morals,
8) lifelong learning and career planning.

Emphasis is on the use of technology and inquiry-based learning.

Student Assessment and Achievement

Students' science achievements are assessed through standard-
determining tests to map students' knowledge and skills at grade 4 and
grade 7.

In 2016 the concept of the test was revised and the new concept
focuses on evaluating students’ inquiry skills and decision making skills.

Estonian students have shown good results in PISA.
In 2018, Estonian students were in first place among European and
OECS countries in science achievement.
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Technology use in science classes

Schools have computer classrooms and/or laptops, computer and data
projector in all classrooms, smartboards in some classrooms, tablets
that students and teachers can use, different robotics tools (especially
in pre-school and primary school level), sensor-based technology (e.g.,
Vernier sensors and Globisens Labdiscs), video e

And in some cases: drones, augmented reality (A o P @
virtual reality (VR) or artificial intelligence (Al) to¢  2),/ oo % v
( ﬁféf;%‘“s v
97% of basic school students have their own b""-\"\\a%::““-‘g ®)
smartphones which enables to use the bring N
your own device (BYOD) approach. J

Future of Science Education

Integrating science, technology, engineering, art and mathematics
(STEAM).

Emphasis on developing students’ general competences.

Guiding students to become active citizens who use scientific thinking
and creativity in their everyday lives. E.g., through learning scenarios
which focus on context-based learning, solving socio-scientific issues,
outdoor learning and citizen science.

3.Prof. Jako Olivier HFidFFIE Bl FZHF
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An overview of
science education in South Africa

Prof. Jako Olivier
2 North-West University

“n s M —

e South Africa
g B e -
Belt and Road Science Education Forum, 9 November 2020

f . ' ' T éuniTLTJin
LU NWU ‘ Self-Directed Learning )

United . UNESCO Chair on Multimodal Learning
Educational, Scientific and es
Cultural Organization

+ and Open Educational Resourcs
+ North-West University, South Africa
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Context of South Africa

* Complex colonial history
*Schools

Public Independ Total \ &
ent !
Students 12 408 632 443 13 041 \
755 198 W
Teachers 407 001 37 856 444 857 - § ‘
Schools 23076 1922 24 988 \
* POST-SCNOOI education ;
Public . Private TVET Communi Private S
universiti universiti colleges 2 colleges
es es eduacnatlon
traini ng https://en.wikipedia.org/wiki/South_Africa
colleges #/mediaFile:South_Africa_(orthographic_
Institutions 26 123 50 9 279 projection)svg,
Students 975 837 167 408 705 397 273 431 168 911
Lecturers 19 214 8188 10792 14 259 3 090
Jako Olivier w
VioTalkeYall

Sciences at school level

General Education and Foundation R 5-6 years
Training (GET) band phase 1 7 years
2 8 years
3 9 years
Int%rmediat 4 10 years
e phase
5 11 years
6 12 years
Sﬁnior 7 13 years
pHase 8 14 years
9 15 years
E%Etger Education and Training (FET) 10 16 years
13 17 years
12 18 years

Jako Olivier

£2020)

iy v

Life Skills
Life Skills
Life Skills
Life Skills

Natural Sciences and
Technology

Natural Sciences and
Technology

Natural Sciences and
Technology

Natural Science
Natural Science
Natural Science
Life Sciences and

Physical Sciences etc.

Life Sciences and

Further Education
and Training (FET)
ban

Pure
sciences

Formal
sciences

Applied sciences
(not offered at
all schools)

Mathemati
cs

Physical
Sciences,
Life
Sciences

Agricultural
Science,
Engineering
Graphics and
Design, Equine
Studies,
Geography,
Information
Technology,
Nautical Science,
Sport and
Exercise Science,
Technical
Mathematics,
Mathematics
Literacy

Physical Sciences etc.

Life Sciences and

Physical Sciences etc.
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General performance

* An important indicator of school student success is the percentage of
students that pass the final school National Certificate examination at the
end of grade 12.

U O BRI 023 30N /8529 B 518 E/ O 250 EZS A 82 i81E3

Pass percentage for grade 12s 2010-2019

* In terms of general school drop-out rates South Africa does not have a
good track record. Despite a high rate of participation for grade 1 to 9 there
seems to be quite high drop-out among students in grade 10 to 12 with
students starting 12 years ago and were supposed to finish in 2013 only 40%
and in 2014 only 36% actually completed their schooling (Hartnack, 2017;

7).
P Weybright, Caldwell, Xie, Wegner wn\mh' 2017

nnnnnn

(1) HREREE REFREHE R E, HATHERENE . HRERMRIE 2011

ERAHIRIE S BUR B (CAPS) Hi%E .

(2) ﬂ*ﬁ?ﬁfﬂiﬁﬁﬂ#i@ﬂl
H 1995 EPKR, eSS 7 BHERHBEMRZET FTER (TIMSS) , FHE
1995 4E. 1999 £4E. 2003 4E. 2011 4E. 2015 £EF0 2019 4EXT 8 4EZRER 9 4F
B ENBZREHEAT TV, IFE 2015 FHRSM T 5 FRFEZE
3 (Reddy, 2018; TIMSS SA, 2019) .
HT EMRBEEASPEETERNEE A TS, £ 1995 £ 2003 1)
PPAERANE, TIMSS 45 R SLPR LA ER.
2011 SFERASHT RN, M 1995 4EF] 2011 4, 9 FERHEPHSIRT T 64
4y, BEFERSIRE T 67 4, 2003 ££F 2011 4, BEANTFENRIEH B
/b 2015 4, FIERI BN FEB R RERIIR”, B ERRRINE
ZHEEKZ— (Reddy, 2018) .

(3) YR T R HET N
EB— TRk 40 EHRRZRIE, F—/FR¥ENES, B 1980 £
BRI B ERPEIEFTENERERS (Gray, 2014 5F) .
FEIERF AR 3 (SAASTA) & R BT FoA LM BB B B LA B KT AL
F42 (NRF) F— A% . SAASTA (384 BRIBE AR, TR,
BIFABARINIR. REMNSS,
BIER 40 ZANBEEFL, SHERMBENNE .

(4) AR FEAFT BRI RAE:

R IETH G & [ A B 2R A 1 Pk SR AN T SRR
DBE JETIX— M, FHEM, MISEENHEFEERITEIE, £ 76 M
BXHE T 152 M, AEMR& BB EERM .
DBE $8YK T —/NHIBA, A GET ;KB\ (R-9 LK) FFR T JntEFifaHE .
HERFE—RIFRWMEA . BRI B FZEIR—RBEFH.
{BFE Covid-19 8 E HA BB T HhiR .
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RHUMBIIEAR-V5H .
EEREHREBEABEARAE—PMEER. EZRHETAAESEASHEE.
¥ RIE (XR) , A% VR, HEME (AR) ANEAIIE (MR) FEHFM
RN—FIRRIES), STEM HEH & TR ARIETHIHM B (Solomon &
A, 2018 ) .

(5) FIERIEH T FIRRK:
DBE I FRFAM KRR ZHE -
7E B B E AT ) 2015/16-2019/20 FiAESkRS+HR] (DBE, 2016) 1, F=Hi
WF: “RITRRAENE SRR EEE. RHEEMEAR (MST) FSst it
H. BRI BRA HIFRERSE BRI MST MBI A S, PUINTRx soks
PRI/ o
o, EREXRFIENAZRERELHPIERT, FBHITFREHETR
FEREE R .
X H, SEEFRARE AR RIA TS EHIER
X AN AZ R B R Z 46, FH asWaghid and Manthalu (2019) #§
H, RZBRZE R R RIS A+ KRR FIEE 22T,
MARE SCHEZXENRREE R, A ATEAER B LN E

FIFRM

- IRIBEMHESEE (DBE) (20204F) MIFUR, @Ed¥ER ==l AZUEESE, xR
Foh, YRR SFIEDRIFREEARI30%a L FRS4EES IR,

as

%ﬂﬂ_} 58.6% 62.0% 65.1% 74.2% 75.5%
s

ﬂiﬁﬁ‘_l—?— 70.4% 70.5% 74.4% 76.3% 72.3%

BRI Z R ot A 2IB0% R EATZELL G
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Science education

*The curriculum of the schooling
system is determined nationally and
currently subject content, standards
and planning is determined by the
Curriculum Assessment Policy
Statements (CAPS) as was published
in 2011.
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Jako Olivier @ NWU

£2020)

Using emerging technologies

* South Africa faces inherent infrastructure challenges and
budget constraints.

*The DBE grasps this and has announced that they have, in
partnership with the Department of Communications and
Digital Technologies, identified 152 sites in 76 education
districts, to equip them with Virtual Classroom
infrastructure.

*The DBE assigned a team that has developed the Coding
and Robotics Curriculum for the GET band (Grades R-9).

Jako Olivier @ NWU

£2020)
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Using emerging technologies

* At university level access to technology, the internet and
use of e-learning is good.

* But challenges were experienced during COVID-19
lockdowns.

* Mobile technologies prominent - access.

* At school level access to basic technologies is a challenge.
Schools vary a lot in terms of availability.

* Extended Reality (XR ), which includes VR, Augmented
Reality (AR) and Mixed Reality (MR) is primarily viewed as a
recreational activity, and research in the STEM educational
context is still in its infancy (Solomon et al. 2018).

Jako Olivier @y

nnnnnn

Future of science education in South Africa

*The DBE is committed to the promotion and development of
science education.

*In the Department’s Revised Five-Year Strategic Plan
2015/16-2019/20 (DBE, 2016) the following statement is
made:

“Our focus over the next five years will also be the
improvement and progression of especially Mathematics,
Science and Technology (MST). Our ultimate goal is to
have MST and Reading offices in all provinces as part of
strengthening support for improved curriculum delivery.”

(p. 3).

Jako Olivier @y

nnnnnn
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Future of science education in South Africa

*There is also a need to situate science education in South
Africa within the local context and work towards
decolonizing the science education curriculum.

*In this regard, the inclusion of indigenous knowledge can
play an integral role.

*This approach should extend beyond schools and as Waghid
and Manthalu (2019) state, universities should be
“meaningfully and not tokenistically open to indigenous
epistemologies and pedagogies without firstly transforming
such epistemologies and pedagogies and benchmarking
them with ‘intelligible’ Eurocentric paradigms” (p. 55).

Jako Olivier @’ NWU
nnnnnn

Tamara Mili¢ PF R LLIRHF 2R XAk 2 4T A& B AR Ak

(1) Tamara Mili¢ T EHHA BRI RHAZE EOV A A2 1
DUMRs AR R D S [ AR A DR A

(2) BB EIRHEAROR R ARG S R e kRS s i — 4y g
TR E SRS, Rl — AR S A E

(3) FERFEHFE I, YR 18420 B AR R A T LA ) 3
Kt

() FERMEHAEARUETTH, RAT B ORISR R IR Brite
b, VR T RRHEE B BIARR KRR JE H s
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Tamara Milié

Education and science in
Montenegro as a base for the
general development and
well-being of the society

Tamara
Milic
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Geographical  crt

Southeast Europe - area 13,812 km2:
mainland 13,812 km2 and 293 km coast

Republic - Legislative power is exercised
by the Parliament, the executive by the
Government, the judicial — the Court

Podgorica — capitol, Cetinje — Royal

location,
population and
political

system

Currency euro

620,029 inhabitant

Economy,
Technology,
Culture

The process of European integration, NATO member - 2017.
Tourism - third largest sector and consumes 34% of total
investment. Industry represents 16% GDP and employs 17%
of the workforce. Agriculture accounts 6.7% GDP and 7.8% of
the workforce. The average wage in June 2020 - 778 EUR
(gross), the minimum - 222 EUR

Science, innovation and research focused on: sustainable
agriculture, energy and health tourism, competitiveness and
internationalization of the economy

The goal of the cultural policy is to develop and promote
contemporary cultural and artistic creativity, activities and
life, valorize heritage, contribute to the preservation and
affirmation of various identities. 11 public institutions, 4 in
the field of cultural and artistic creation, 7 museums, libraries
etc. Creative industries contribute 1.5% to gross value added
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Education Preschool education involves children up to the age of 6 (until
they start attending elementary school)

Elementary education is 9 year compulsory and free of charge,
carried out in three cycles (3+3+3) for children 6 to 15.

Gymnasium lasts four years. Vocational education: two years
basic VE; three or four years VE; higher VE (two vyears, as
extension of the secondary VE).

Inclusive education is imperative. The IDEP as a base.

4 universities and 3 faculties - public and private institutions:
bachelor 180; master 120 and doctoral 180 ECTS.

In MEIS drop-out prevention - risk indicators, warning criteria.
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FHHE 2180 3E 23FhA

Bit#s 163FTA TR AFTRAIER

REHE ATFR TRANFEIE

ET.025

23,080

Preschool Elementary schoal

7.280
A1
20,712
3,806
2516 EXT
£,732 2380
1,304
Gyminasium Vaocaticnal Mixed l
haal

Presc Elementary schaols Secondary schook

MEmployees M Teaching staff

Policies
and
standards

The crucial policies are oriented to the quality, development, achievement, equity,
equality, continuity, participation, innovations: The Strategy on early and preschool
education, The Strategy on General secondary education, The Strategy of vocational
education, The Strategy on inclusive education, The Strategy on higher education,
The Strategy on teacher education

The program for the development and support of talented students is aimed at
improving the support of talented students, monitoring the work, teacher
competencies

The Strategy on scientific-research activity defines: Development of human resources
and research capacities; The Innowvation Strategy: Increasing the capacity for
innovation and technological development (infrastructure, human resources,
monitoring); The Smart Specialization Strategy: building a competitive advantage,
linking research and innovation strengths with economy and market development

The Law on Academic Integrity regulates moral and professional principles and
standards that academic, research and other staff and students must comply to

Projects and activities in science education area oriented to the Science promotion,
advanced practicing, students dewvelop and applying STEM, competitions in
engineering, Pupils develop creativity, programming, constructing skills in robotics
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Curriculums Subject Program - focused on the contents of the
digital ’ program, less on achieving them
IgIta
resources
and teacher Professional Development of Teachers under the BES -
training trainings, counselling, coaching, experimental and
model classes, conducting research...
School portal
Key ongoing projects: "Schools for the 21st Century",
"Digital Classroom", "Integration of key competencies
(STEM) in the education system in Montenegro”
Student The PISA cycle in 2006 was a trial, since 2009
assessment regularly participating
and
achievement

At the PISA 2012 the average (OECD)
achievement in mathematical literacy was 494 -
Montenegrin students had 410 points (level 1)

In the PISA 2015 Montenegro is in 48™ place
with 427 points. The achievement in
mathematical literacy is 418 - 72 points lower
than the average

TIMMS first time results would be promoted in
December 2020 - official report would be
available next year
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S H Science and Technology Park wants to become generator of

cience : i . A i
innovation processes, by supporting creative, innovative and

and high technology-based companies (established at the end of

2019 and expected to be operational to the end of 2021)
technology

The Technopolis Innovation and Entrepreneurship Center is in

venues Nik3i¢ and is a place of support provision for innovative ideas
and and processes
centres

Significant support provided by the University of Montenegro
and the University of Donja Gorica

“Open Science Days” organized with the aim of promoting
science in society, increasing its visibility and especially bringing
closer science and research to young generations

The best Montenegrin students participate in CERN Summer
School - research teams, lectures, workshops, labs and facilities

Recommendations Continue the trend of development, harmonization according to quality,
competencies

Improve equality, accessibility, capacities, competencies, culture of responsibilityand
motivation, participation, evaluation and self-evaluation

Educational and science enviroment should be supported by conditions, resources,
(human, infrastructural, financial), plus development of services, initiatives and
research

Continuous monitoring, quality of education, innovative models - coaching,
application of assistive technology, improvement of digital competencies, at all levels

Connections between education and science - joint activities, initiatives; cooperation
(educational institutions, local community, entrepreneurs, services, NGOs)

Strenghten leadership, policy creation and implementation - evidence based

Promote results, products, innovations, significance, importance, effects and
benefits of education, science, technology, research

Prof.Rami.Khalil Z#ifid “—w—%” FlEHFTRI=ZHF/DE
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(1) Prof. Rami.Khalil HE W HFEEZWE X EER B EFANE
Fod E R RM, BT ERRAS LT ERNEENEN
cREERSEN

(2) AARTFEHFTRARNFARER, PEHTHETHTH
RER, BFEXEIENTRALLMENTE, B aFdmigs
BAHEWAARE. UWREENHREREANZE. RILZ, EHRAT FESS
HEWAR, FEITEIEHATHA;
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Prof. Rami Khalil
T ErE2%E

Rami Khalil 532 FRIPFETR. EEFT
X, EHEFETR, WEDISIERBERFHIRR
%, BEEEREMZEMDL (KEE) XER
FEAHBRER. BFRARREARTSEE
(XE4Y) EFF#E. SFAERESERS
Pet/EBELAL R . 200040486 F H & AR ID 1R
FHFARERPFRFEIRS. 1999F£%2003
F, RERERPRERXN., WRRRS TP
ENHESEY, —EAESEXRY. SRMNEHR
MBEF K. B2012FRENESFHEHL
HELRMNEFHERL/\, NHFENHRFER
HENSTASENHFES, SEHIR22(TR
12, @id8000%H, HBEXAHEP, fiRgH
B, AREEROERKHMET.

Prof. Rami Khalil
EE2E

BB AR, TUWLREMEXZEAN KFET
RETRRSRARS . hEIEANTERAR
EX, ANEER, AhfnEE, BT EA
R, BYBURET, (EARFBIRNEE ST
EE R FBERZ il (ERAT<EYFL>
ZEENEAN B D ZHENRRIR) , 1EA
FhRgmEaSs (P, mEAIEIFHORFER)
(RAEASGEEN) . HARBEMEX. FiY,
bt R—A A ZE T R A HR R AR,
XERTAEG, FTOMARMBOIME, EkTH
AL HBEF WA ERATTIRAR

The Science Education Forum of the 4™ Belt and Road
Teenager Maker Camp & Teacher Workshop

Educational Paradiam

EASTERN & WESTERN
PERSPECTIVE

. Rami Ki

]
1 L B
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Chinese Educational Reform 1985-1995

Reduce youth illiteracy to <1% & increase adult literacy to 90%.

9 year compulsory education with 95% enroliment.

Strive for admission age of 6 years.

Increase senior secondary enrollment to > 50%.

Increase higher educational enrollment to 11% .

Further develop pre-service and in-service, job transfer training, and
continuing education to have a “comprehensive social education
system and lifelong learning”.

China USA EU

435,624 1,254,618 1,077,459

1,465,786 1,456,401 1,264,903

2,590,535 1,668,227 N/A

g

B Lo Madics High Very High
0159-0.409 QAR - 06D 0681 - 0T 0.767 - 830
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Current-fund Revenue of Institutions of Higher Education

0.65%, 1%

49%, 59%

0.13%, 0%

I, Hierarchi
People most
comfortable in the
presence of a hierarchy
in which they know their
position

« Stronger knowledge of
the subject matter
Spend more time with
their students

+ Persistence

» Authority figure

Social Relations

Teachers

307

B governments

M donations gifts
social organizations individuals
tuition fee

M others

Western Countries

Informal, rian
People most comfortable
with their social equals;
importance of social
rankings minimized

Western Countries
« Knowledgeable about
classroom skills
» Evokes creative thinking
* Encourage students to
challenge the knowledge
» Teaching atmosphere
lively and vivid




Students

Western Countries
» Discipline / Obey 1 » Self-confidence
» Good observers | Independence
« Patient » Curiosity
» Respectful * Free thinking
» Afraid of making
mistakes

1- Educational Traditions in China

» Schooling is a means of transmitting national culture,
but meanwhile is restricted by the national culture.

» The unigue mission of schools is to pass examinations.

* The main focus of instruction is to transmit
systematically knowledge.

* The society and schools all believe that forced
learning is necessary.

» Teachers are in the center of learning process.

Challenges and problems

* Uneven distribution of access throughout the nation.

» Balance between quantity and quality.

* Rising of enrollment and declining of the supporting
ability of the government.

* Employment of graduates.
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2- Building World-class Universities

* 211 Project—100 top universities for the 215t century.
* 985 Project—Special support for those institutions

with the potential to be world- class universities.

Challenges and problems Challenges and problems

. Accountability vs. autonomy. »* The nature and missions of higher education

X X . institutions.
* Quantity vs. quality. (elite or mass?)
* Subsidy system for poor students.

» Comprehensiveness vs. special focus. @ e

* Efficiency vs. collegiality. *» Unbalanced development among different fields.

el s . * Government role in the development of higher
* Within or beyond ivory tower. P &

education.

4- Reforms of Higher Education Administration System

* Academic power versus administration power.
* Faculty appointment system.

* Contract system:,

* “Up or out” policy.

* Faculty assessment and merit pay.

* Teacher assessment by students (clients).

* Indifferent students.
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9- Curriculum and Instructional Reforms

» Offering majors according to market demands.
* Adoption of credit system.

= Strengthening general education.

» Offering more elective courses.

* Putting students in the center of learning process.

6- Internationalization of Higher Education

* China must produce more people who have an
international understanding and appreciate cultural
differences among nations.

* China has to face the challenges brought by the
flowing of the educational resources across national
borders.

* China has to adopt international standards.

* What is the role of the university in maintaining the
national identity?

Challenges and problems

* Internationalization or Americanization
(McWorld).

* Internationalization vs. Localization.

* International perspectives vs. Local solution.

* Global villager vs. National identity.
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Establish multidisciplinary taskforce to revise, suggest advice.

Amend single evaluation method (Gaokao) to reduce pressure and use
accumulated progressive index (AGI).

Reduce homework burden and focus on take home notes.

Encourage research and participatory approaches.

Schools should be guided to compete for multi aspects instead of scores and
university admissions rate.

Establish realistic motivating criteria to evaluate School, Teachers, Student using
360° system and performance appraisal.
Utilize IT advancement in emerging technologies.
Encourage and compensate foreign talents and provide attractive environment.
. Increase extracurricular subjects.
10. Localize learning content to match with local conditions and needs.

8.4 2% X Wk

[1]http://theory. people. com. cn/n1/2020/0922/c40531-31870058. html

[2]http: //www. moe. gov. cn/jyb_xwfb/s6052/moe 838/201902/t20190223 370857. html
[3]Ministry of education and research (n.d.). Pre—school, basic and secondary
education. https://www. hm. ee/en/activities/pre—school-basic—and-secondary—
education. .

[4]Sharifah Maimunah bt. Syed Zin (1999). Science Education Provision in Secondary
Schools in Brunei Darussalam

[5]Kutsekoda (2018). Tulevikuvaade t66jdu— ja oskuste vajadusele: Haridus ja teadus
Uuringu L i hiaruanne. https://oska. kutsekoda. ee/wp—
content/uploads/2016/12/oska HT veeb. pdf

[6]A1-Balushi, S. M. (2016). Science education research in Oman: Opportunities,
trends, and challenges. In M.-H. Chiu (Ed.), Science Education Research and Practice
in Asia (pp. 129 -153). Singapore: Springer Singapore. https://doi.org/10.1007/978-
981-10-0847-4 8

[7]Department of Basic Education (DBE). (2020a). 2019 School Realities. Retrieved
from:

https://www. education. gov. za/Portals/0/Documents/Reports/School%20Realities%202019%
20Final%20. pdf

[8]Educational Planning and Research Division (EPRD). (2019). Quick facts 2019:
Malaysia Educational Statistics. Putrajaya: Ministry of Education Malaysia
[9]Ministry of education and research (n.d.). Uuringud ja statistika.
https://www. hm. ee/et/tegevused/uuringud—ja-statistika—0

[10]Ambusaidi, A., & Al-Balushi, S. (2015). Science education in the Sultanate of
Oman: Current status and reform. In N. Mansour & S. Al-Shamrani (Eds.), Cultural
Perspectives in Science Education. Science education in the Arab Gulf States: Visions,
sociocultural contexts and challenges (pp. 189 -204).

[11IMiller, J.D. (1983) .Scientific literacy:A conceptual and empirical
review. Daedalus, 112 (2) , 29-48. .

311


http://www.moe.gov.cn/jyb_xwfb/s6052/moe_838/201902/t20190223_370857.html
https://www.hm.ee/en/activities/pre-school-basic-and-secondary-education.、
https://www.hm.ee/en/activities/pre-school-basic-and-secondary-education.、
https://oska.kutsekoda.ee/wp-content/uploads/2016/12/oska_HT_veeb.pdf.
https://oska.kutsekoda.ee/wp-content/uploads/2016/12/oska_HT_veeb.pdf.
https://doi.org/10.1007/978-981-10-0847-4_8
https://doi.org/10.1007/978-981-10-0847-4_8
https://www.education.gov.za/Portals/0/Documents/Reports/School%20Realities%202019%20Final%20.pdf
https://www.education.gov.za/Portals/0/Documents/Reports/School%20Realities%202019%20Final%20.pdf

[12]https://baike. baidu. com/item/%ET%A7%91%E5%AD%AG%EC%I5%I9%ES%E2%B2,/107465912fr=a
laddin

[13]https://www. sohu. com/a/411815878 120181588? trans =000012 uc kz ty
[14]http://timssandpirls. be. edu/timss2015/encyclopedia/countries/singapore/the-
science—curriculum—in—primary—and-lower—secondary—grades/
[15]http://timssandpirls. be. edu/timss2015/encyclopedia/countries/russian—
federation/

[16]http://timssandpirls. be. edu/timss2015/encyclopedia/countries/korea/
[17]http://timssandpirls. be. edu/timss2015/encyclopedia/countries/kazakhstan/
[18]http://timssandpirls. be. edu/timss2015/encyclopedia/countries/poland/
[19]Zembylas, M. (2002). The global, the local, and the science curriculum: a struggle
for balance in Cyprus. &apos;International Journal Science in Education. &apos; Vol.
24., No. 5., 499-519.

[20]MOEHE, (2014): Ministry of Education and Higher Education. Summary of Education
Development Strategic Plan EDSP 2014-2019. Palestine 2020: A Learning Nation
Directorate General of Planning, MoEHE February 2014. Retrieved on 9/9/2020, from:
https://planipolis. iiep. unesco. org/sites/planipolis/files/ressources/palestine educ
ation development strategic plan 2014 2019 summary. pdf

[21]Basic school national curriculum (2011).
https://www. riigiteataja. ee/akt/114022018008.
Cental Intelligence Agency (n.d.). The World Factbook. Retrieved

14. September, 2020, fromhttps://www. cia. gov/library/publications/resources/the-world-
factbook/geos/en. html.

[22] ERA. URSM BB EFH AR FHERK G ETHERFRRID]. K&: RAFEAF, 2002.
[23]Sawyer, R. K. 2006. The Cambridge handbook of the learningsciences. New York:
Cambridge University Press.

[24]Bevan, B., J. Dillon, G. E. Hein, M. Macdonald, V. Michalchik, D.Miller, D. Root,
L Rudder-Kilkenny, M. Xanthoudaki, and S. Yoon. 2010. Makingscience matter:
Collaborations between informal science education organizationsand schools.
Washington, DC: Center for Advancement of Informal ScienceEducation.

[25] Kim, M., & Dopico, E. (2016). Science education through informal education
Cultural studies of science education, 11(2), 439-445.

[26]Hiiesalu, T. (2016). Nutiseadmed muudavad iga klassi arvutiklassiks.
https://opleht. ee/2016/12/nutiseadmed-muudavad-iga—klassi-arvutiklassiks/.

312


https://baike.baidu.com/item/%E7%A7%91%E5%AD%A6%E6%95%99%E8%82%B2/10746591?fr=aladdin
https://baike.baidu.com/item/%E7%A7%91%E5%AD%A6%E6%95%99%E8%82%B2/10746591?fr=aladdin
https://www.sohu.com/a/411815878_120181588?_trans_=000012_uc_kz_ty
https://planipolis.iiep.unesco.org/sites/planipolis/files/ressources/palestine_education_development_strategic_plan_2014_2019_summary.pdf
https://planipolis.iiep.unesco.org/sites/planipolis/files/ressources/palestine_education_development_strategic_plan_2014_2019_summary.pdf
https://www.riigiteataja.ee/akt/114022018008
https://www.cia.gov/library/publications/resources/the-world-factbook/geos/en.html
https://www.cia.gov/library/publications/resources/the-world-factbook/geos/en.html
https://opleht.ee/2016/12/nutiseadmed-muudavad-iga-klassi-arvutiklassiks/

