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Education has no higher purpose
than preparing people to lead
personally fulfilling and
responsible lives. For its part,

science education—
meaning education in
science, mathematics,

and technology

—should help students to develop
the understandings and habits of
mind they need to become
compassionate human beings able
to think for themselves and to
face life head on.
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STEM Definition STEME] & X

STEM is not “new”

STEMFHA 2 H &) .

Teachers have been integrating math and science since formal

teaching began

HMIERHEZRHE Zl‘*Uﬁl% ZUMATIB
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The “STEM” movement has roots from NSF in 1990 as a result

of SMET and METS acronyms..
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What is STEM Education?
HA4RSTEMHE ?

together...

« STEM is Science, Technology Engineering and Mathematics - put

STEMZRIZ., HA. TEMBZMERS.

e With the limited research about integration of the S. T.E. & M., the

National Science Teachers Association (NSTA) refers to the concept of
integrated STEM as an instructional strategy rather than a program or

“discipline”.
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STEM-General Definition
STEMF)— R4 5 X

STEM education is an interdisciplinary approach to learning where
rigorous academic concepts are coupled with real-world lessons as students
apply science, technology, engineering, and mathematics in contexts that
make connections between school, community, work, and the global
enterprise enabling the development of STEM literacy and with it the
ability to compete in the new economy.
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STEM Education - Nevada Definition
N AR R ESTSTEMEB B I E X

STEM (Science, Technology, Engineering, and Mathematics) education focuses on
active teaching and learning centered on relevant experiences, problem solving, and
critical thinking processes. Stem Education emphasizes the natural
interconnectedness of science, technology, engineering, mathematics and their
connection to other disciplines to produce informed citizens that possess and apply
the necessary understanding to expand Nevada’s STEM capable workforce in order
to compete in a global society.
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The Ministry of Education of Malaysia defines STEM
education as “education which is based on the
concept of educating students in four disciplines —
Science, Technology, Engineering, and Mathematics
— by integrating and applying them in the real world
context” (Curriculum Development Division, 2016, p. 1).

What the definition of STEM <
Education by the Ministry of 9 4
Education in China?

Prof. Dr. Ong Eng Tek, PhD (Cambridge, UK) @

Sultan Idris Education University, Malaysia
LR PR EEFR K5 KR #i%




What does STEM Education look like?
STEMB AT 4AHE?

“Applied” “Integrated” “Collaborative”
“BIFIRL” AR “YMER
leads to “Instructional Strategies” that are based in Inquiry and utilize projects.
ek TR FURI N F I E B0 SRS
When STEM+ disciplines are integrated into solving a problem, working on

interdisciplinary projects, and / or inventing things, the learning is said to be
Problem Based Learning (PBL).

ASTEM 4558, fam AR B
oE T/EM (B 2|, XEEIHEBRA
“FETmHErES (PBL) ”

What is Inquiry? ﬁ[ﬂ\j ﬁ(‘_{ ﬁ ?




Models of Integration in Learning

Content Integration
(Subject/Domain Types)

Model Il: Content Integration- Pedagogy

Separation

WHigh integration in content

®Low integration in pedagogy
®Maximized exposure in content
®High complexity in content but low

A

Model I: Total Integration

WHigh integration in content

WHigh integration in pedagogy

®Maximized exposure in content and pedagogy
®Highest complexity in learning

complexity in pedagogy ridagc;gical
: ntegration
Pedagoglcal » (Method/ Cognitive
Separation Do

Model IV: Total Separation (Traditional)

W Low integration in content

W Low integration in pedagogy

®Limited exposure in content & pedagogy
®Separated & fragmented learning
®Lowest complexity in learning

\4

Model lll: Content Separation-Pedagogy
Integration (Traditional)

W Low integration in content

WHigh integration in pedagogy

@ Maximized exposure in pedagogy

® High complexity in pedagogy but low
complexity in content

Content Separation



STEM: &%, #K, TE£EHKF
STEAM: STEM + Z X
STEM,: STEM + X
Science*: K#+%F, aFHRF. KFFHK
Integrated STEM: &x& X STEM

BEREIR S*E by Inquiry
1513.0 #H 5 HE Kb
2.0 A= &ERZARA+HFEARAK
HEN.0 A2=%HR+E+4E %+ 8 RHt2

o=

A

S

A

S
oy op op
o=

Lirm

A

S



(] <BBEpRIEEE>

RS : REE TRRBE—OE LA, i U T8 R AN B R A 4 2R, FRIBES 2 I O B BB 4 71 SR AR )
WEFC, SRR IR B 52t = (8N AOERE - T8 A AR RG22 B IEN IR, R MIREARAR R B8, X2 HAR, Pe
sk HLEEHNE, TEMAK. )

SWBEEREZ NERATHS, BARMARALEERSEHEIZ O

A EE, B AR KER T #2722 HR
SR, TSI G SHE AR, i
T8 AP B AT BB R

(BB LA, AR E AR N B &, WA IR LSRRy

S G TR BIRORE . B SN, tpRkeAanie. ey NV
— Gy, (BB MR R BB, G G R ATRE AL
SRR B R TR, (LRI RGR S T EE M. . 2
51 ) P LR A 2
B R T L B )i 2 6 W RO B R, RPN BB
AR, TR H AR BT . AU AR, KB RIS, A CASAURTRA I > A AR

ey, anlBREMKMRNERHAT, FERAMRARN, HBITEER, RAAE
&, RAZBAT SBUFRFHNRENTT. ABEL. RELBRRIOER
), MEE R ERFBIINER, BUERRRH NS TH B HRAIKERR

AR R B B R R BT BE R, BT EERFR S (BEERRER) AN a8 A g A EE. NELDMNEF BHEKERER
wt), SEENNAE EAEE, B0 AR IE ] AR R B 5 A 2 A
ANERUFITE S, REZORTIGEE, REHSCEN, (B2 EIE DR B RIESIHINEE Mz 0K, HR, A

MR R, RS, TR, 2EERATD, 4 E5H LS.
SR 2 R BB T D B R



ERBE, — %4248 4 g5
T A A # K4 & 44 518§,
ST AR A A F 4 ¥ 6 K&
Wil REGE T E K.
HFHBTHEGHR R R

BF R IBEF A 224 ZAH3.0



PR FHE

EMETNRAAEEEALT (FHh “BEHET” ), &*
ET T RARHNBZEEAXHKESR, EERQAFRAER. HE
ERXRFEEELEARATONEEEA,

— PMARNRFEESE, REeFELEZENRERR, e
ENFHNEGESN, CEENNESEANER,. fHx
HRESESMMEM, UERESHEBBERMGEZRBIAY
BiRfnge .

HANERBEHT, RUAEREARFANHEERNERE
o MUFAEERFHMRESHE, MERGHENIAERR.
BAGEWRE RS, BEANFAIAESHEZRM, WMILEHAW
MEXFAFAHEN., XHEHURBEAWREREREFRALER
EREET, RENBEAET. RANEEARZETAKRELE
EFEX TWHEHET. BN, AEEFEEMNBK A RE T Y
Be R .




> @ehEs (A48, L5H)

> WA B RRAE A £ KR (ki)

> Fbree. 3R, TR FKLE
(EA®IET o)






#4E
FRAT

Formal Education




RABMREAE - NEKOERAT

> PE XML EH;REAEL S
> STEM# il 5 ¢ 432 #1142 4 &
> M EAXFTMEHERAHRLE



W@*Hﬂkﬂﬂ#&
ROMIEGHH (R AHNE)

2002&




12004 % = 7. i

q BAEREE N
Heollu oo AR
SRR (. e e —hone
: m&'«‘r\ﬁﬁ zta * BURRE RAPS

32 Bt

52005#-»%& & XY 3

YY) A P Ak 22 A A A Ak
%%ﬁ‘ﬁ#&%‘

J ﬁ,ﬁzﬁ_‘fﬁaﬂ.ﬁ




‘gz RES . RS
TG B PHEERE (SAAES q)

& [X ) B L B R 2
- M’#&ﬁ%)

2002&



SAAEINH
E R E RERAENTEAHE
2003 %, # H 3 Asb HF R4 HAM
BLEFT X zT] "AZzFPLFEFLR
ToH. ARBLEF 44 naa
(SAAE) , AB THEEMHBBEREIE
EF ARz,




SAAEY H s A tr & BRI ECR

e 2011EFLG, REFVHRE “ZEBEHER” .

EFERZRIITS00 7 AN IR 235 EA L,
5 bEEWHENILHEEETSE, HFAR
HmH 10T BV R ER RSB RE, R
NFVRE “XEBMHEIR7 ;

« 20124E7H, XA TREBENMNERBBEITH

1R E “etfatn” TEMEg.




Cnapr T “W-
20UGREBYTHBLERFE | [

ﬁ%@m@?‘“ﬁ%* 3




FlRR “GERn BHE:

R

LY

e
e

=PV KNS
=S RN IIEEN

e

=S\ 5B B EN

IMERRIEE
MBS S TVIEH

RERIENG DB

e

HERENBERSFWHHKABH

- GBI T NG

e

5

KB RRIBEN
FEHITIEH




A DONF %R E L E

F ik A i A

o BRAADRA

S RAFYRG ¥ U

HI X i A

REkBRASNHH S SR B

FTTT TR DRI TT

Sl s— R o HERH

B AR A L LT




ENEEEFELE: FAAFR T B EH
BRATmBERAIE, EAZKRGRA—B TA
¥ Ik IR A

F1 ﬁ,ﬂi;if;ﬁ;fﬁﬁ #f'k z == —%— BAthEs

RKRRESNEE, ) I TT R FITT

TIEVEY T IS Ny GRRRS T ESET T

TI11 1 R S AN P ST T

FRE-WREE S HREH
YTy CITLLEE




MAER R BNFFERS Z—
# % & AN E LMY
> WP T B4 RIE K
6, 7% 4
& € 18 17

&6, XM, HHEh, AERA
B EKXINEEE N F1H)




ETROLRITFHIE A
AR ITSE A
Bl %
201510813 H

ZILEF NN ERRE S
B AFAEMRYINSE o) E D12
IR GE M mE.




OECD LEARNING COMPASS 2030

Sa @)) OECD

It involves the ability to meet complex demands, by
drawing on and mobilizing psychosocial resources
(including skills and attitudes) 1n a particular context.
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Inner clay pot.
Food is placed here
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Recent Publication

Ma, X., Yuan, J., & Luo, X. (2016). Achievement related within-school
socioeconomic gaps in science subjects in China: Evidence on existence,
consistency, and compensation. School Effectiveness and School

Improvement, 27, 511-533. (SSCI)
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Assessing
Hands-On
Science

PtF R F T 0%
VS
WEMWF)REE S

RSB IAA—
LI AT
‘J%li], J. Brown & R.

Shavelson, 1996.

* Why should you use
performance assessments for
your hands-on science program?.

* What can you "measure" that
you can't just observe?.

* How can you score the
responses to give meaning in a
grading context?.

* Which performance assessment

will work best for your (and
your students') purposes?. 60
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igure 4.1. Paper Towels Setup

How Do You Score Student Performance? 35

Paper Towels

You have three different kinds of paper towels in front of you and some
equipment for doing scientific experiments.

Problems:

1. Find out which paper towel can hold, soak up or absorb the most water.

2. Find out which paper towel can hold, soak up or absorb the least water.

Look at each piece of equipment. Think about how you might use some

of it to do an experiment to solve the problems. You don’t need to use all the
equipment.

When you are finished you will be asked to write what you did so one
of your friends can repeat the experiment exactly as you did it. You may want

to keep notes on a sheet of paper to help you remember what you did and
what you found out.
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Christian Ucke. Professor Sakai's Paper-Clip Tops.
Physics Education, July-September, 97-100(2002)
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