STEM ZERXR TEREKAREIEHAF I AR

L

RN T HRERFFE EAE

A E: STEMHE LI R A R S TR AR o S (o A Re D I BT B A M H bk TiH 2K
LR B MG, NE BHEARREIT ESTEMAE Rt T — Mol e /E fiE . B 7B
STEMZL & A e At 5 BUIR . 20 Mr I H 3052 2 iR, JRH TS B BORBREEITH Az 2 i, B
EE BEORREES, AU TEZNEE, DERAN TR, ERIFER— MEAR T RS A @
F 7= i, AT 2 Jr i85 2 B R VR R HE 0 A [R] B VR FE /0 o STEMEE TS B HORIRAZ T H 20
AREAEE “MEEE T . YRR . IR . “BORIFEART M CRBaRRET f
NIRE. AR “HEMHE” , “EBEREET vz, “TEx” AEE, “EREIR”
NIFRTEMFE, “BEER” o “Beamth” NBE SMHZER . @i H A5 IR,
T BE IR SR DI T B AR T S ) U 7 o, AT A R 5 2 R R R 3 e 0 A i L fi
REEST . WHE & CTAUZERILEDKT ) REIBEATIRANGINT, ZPIRE “Frexm” (Lo,
FEXT B K E AR B R A AL HILEDT , R S AR BENS A1 20 BT 5 T W 7F B2 1% Han
et Ik T AL N B 1) L o 5 38 PR FE T B ST S5 R AL BN A - ANt 78 LA 9 STEM
HH KBRS S

KEF: STEM ; 5 REARRME; WHXE

—. 5§

21 MR AT ERESMA BRI SS RS HMEEM T A, T
FRIM . W AR AR, REAA RIBEEERAFEINEERN R —, BHEA
AHRERAERTRFAETHET B2, R TREMBZH GE. STEM 2§l 2

(Science) iR (Technology) . L2 (Engineering) f#(2% ( Mathematics)
U 2RO TEIRR, SR 2 FRHRE X a . ' STEM B AMURHERE . HiR,
TARMECE AR BEAT T 5B 0, 102 4 A s R AR 0 5 Y T 1R H AR H &
TG B AR . AE N FREA 2R F R MO IR TR I AA I EH HIES,
STEM # A ¥ 272 21 A HE R RThif s,

2016 %9 H, #HEIMRAM (T “ =017 WEEmEANMEEZTE B
TAERTESEI) FTEL . SRR STIM#E . QIRBETEHAFHER, [F
24 AR RS B EIR S0 AR, STEM B E AR R EE AR A AR ¥ L
RABIHTANA IR, 3R4ET S B AR 2. TP IRATRIL, SRR E
AR R T RRE—28, REEZ G028, A0k R4 STEM B

e

1



FARR R EZRIRE ST, TR
BE IR, &K
7 S T
—. STEM#E X

(—) HAMFTE A
STEM #2J5 T 20
Y%L BE AR

i
p=ly

N <

G 1 &

W St

22 90 «
- STEM #( &
= 1 STEM Zi 5 H AR

B T ROBHAIR R, B AE MR O SE B IA] ]

=,
=B FTIR VF

=]

SAMEIES

=Pt

g

T [E

I

"%F STEM Zi & AT H 352 2 35T
2 STEM #1 &

T I Wtoe,

-4y

%*ﬁ!

3 7 4 2 A
J:RE VAN % lj{ﬂ:é

STEM #( B #1T T W3¢

£

N SME T E WA [E]

HHA MR FTIR 1 s

i

/L

73,
L FF

& I iR

R 4518

R

A

Josh Brown{The
of STEM
Education Research) ™

Status

Current

UESE

STEM #( 8 I 7%
Ve, RGE TR R, I ﬂ“f@? STEM #( &
AFAE ) [a] it

S B

]

E

':F

%=

STEM #{

SIS E =
BcE KA T (ST
BolEER)

&

A
M 2026

fie

H STEM #§
VN (3N
X RiEH

A HIN

MRS, U
7 AL
AR T
tb H Z ML 4t S0 R i 4%

122 B
BT HOR
fiei3t 2 It

] |

b [R

2017
FZ 45

2B B 5P
| STEM #( B [

-IIZ

ia

K STEM Z(HE AR, 2k
STEM2029 1%

I h [

PRAE
P

=% [H [ R
EX 1] STEM 4

AT S AW TR AR

2R (K-12 Fr
FREE : DR

fe it

=i STEM 208 1957 > 77 30, SEjti
WORISEZ M, Bl T

*D

(T

S X

]

2014 FI
)

€

e

K IREERR

A A

MIE T URAE

PRATERFE N 2, $2 7T
AR BN ARAFERE

A iES
K IRTE

Rodger W. Bybee (What is

STEM Education) "

FH IR 1A] 2

1 ST

M 2R 7 e I

5 STEM Z B & X, 4387 7 STEM =571
QHESZ”B’J’J\ =1
ZRVENR S FRiE

134 57 >] STEM

1, SEHLAHT S @ STEM

{The Development of

STEM Literacy Using the

LLearning Process of

Scientific Imagineering

through AR)

[5]

Tx%u STEM Z=Fe A /NN E 25 PH ) 0] i Al 1]

ARIEE 7T FRFTEREIEETT M
PIRE S0~ iR ) LT fe ¢
il H R € 11 g

STEM

. YAIERE IV K

F 3\

RIEIR #HFH (STEM #(H
B S AR A )

LL#"HT%

&

STEM %,

%{( H E’Jﬂf\*ﬁﬂhﬁﬁ i
00 H A 2

%ﬁ.mi, ]38 T STEM
i TSRS

5§~ (STEM #ﬁl%ﬁ*ﬁé’]

Bt 5 LR

5y "

P i STEM B, ARaQLLRE 7R
STEM Z IR NARAS

PR 1E

R
AN OET= A=

1%




AR T = A B I\

%

(=)

:E

TSy

e =il

Yl (BORZTT) RS, BT
PRI LS

ST
4%

BUREE

1 T HA

*]

SMIFR I STEM IRFEIATR 1 #5251

ft ). PLTW (Project
it

Lead To t

—feea

(Y] STEM #{ & 1

£
|

;{%!

|“r'-

AR MR OEN . &
ARV TR TAZ
R T EE A 1F 0
FHAFUE M Y A AR SR MY 22 [A] 3 57
N2

(=)

=5

X .

A Db g p il S 5

+

fitj

£ 7
FETEA

(1Y) E AT R
, 5&1A STEM 2B %5 =R &M S, RIRE STEM ZE LA
T iR R L SE
A & X R DA
TANES TSI STEM 208 BB 7 H 1Y, (HAZS0E FIR = 24
HE A STEM 2L M

1.

—FpAN A A (B
2.

)L

5

feftin

—

—~ STEM

—l.

R A3
AR

A = 200 iy ot S 2
PRATEW, 2 HLE
vh, UrtgEi e, AFF STEM M,

T

1HET

—_—

ZIN

Lll

FH IR 51 =

E[/]EIJ%IZ! Y
Ul SEIN S 2 LB

A

i, gt e STEM 208 1Y

Fo

HETER

(—) IHNZE AN

I

THIT
e

STEM z& B2 B

he

BT H]F

1L

g
==l

R TR STEM PR AR 1) T
B RE 185 9%, FANBORLET
T (TR ) E
7/ Y N =

tHF A

) STEM BREE, BLFEZERHpRTE A =
Bk, sRIH AT

N STEM iREEA LA, AF|F STEM RIERHE
{;cﬂH%& ﬂE %I
TRk | R4 {0i)iF*

) a] 2

HIJ 42 35 1

SRR TR

ANER RO R STEM R18, AIEERERSEE
ER S RLE, B AR
Way) N2

AR
Al TAE vt 5

2

LY b

FH

R STEM R FE,
BT il STEM URAE, {H /& X L5 (1R
Mz s FHlE, STEM B2l Al &E#Ei ., 7§

FURTE »
STEM %7

4

\F NG, Fr &) STEM

I S TR,

FONREI H N IS

) =72 2 SR ] 1 N 75 R 0R,

B, BB, 444

= A
ELSZH) . AU

TREMZCZ =R E

IRAL

3

E_

W A<

F>], B Project—based Learning, TajFg “PBL” .

AAHEE, T PR A R R il o S22
CA AR AR e, B S

55, MM MEAR T

It

S

g

| —a

|.—r

M 2 07
AEZUTTE 5
= B2 2 2 IF
R .

F AN [ 5

e

JG




BE, Bk TG RE ERIIRS ] 5387
TR S AL R
i A e) JL ) e 7 ANV JE P e
SR RIEIHE T
B IR RN R = 22
R RHT R A SEBRBE /1. 1

ALK IR

(

.
—
-

e H 2

Wit

o A

—) STEME & T1E.
ISEFTN YT EA:

|

RNIRFE T
R IFIE RN — MER T E
VREE7T. STEM B & F MG B AR RFEDN

1.

y, ‘;ﬁlﬁl

RE “HLRR”

1

E{]%‘Iﬁ »

URAE I

AR,

HZ AR AR -

2.

PLES SRRl & N D AR L

FAEFREID,

R[] it
3

L

o

1)

It

/

4,

TAEREN,
MR L5 T4,
FERAS
ELA Q™

R

F2, AR
A R EE B BRRIET, 24 L
S 1R) e 7 i, AT A R 15 22 A8 R

7 2] N 205 TS LS
A BePUR AR FUAI G AR
S A LA o “ LSRR AR SRR, I A R R Mk
= LS AR ) R o B LS A AR U A, BUM R EARE VR
P LS () B A% O A N — R 515 31
LR IR S R BRI R L E

“BSEPHRE T AL,

1Rl HiR.
5, IARHY
“TEE” AEHE

A

=

S

A

o

“B"MRBIAR” AP K

s

, AT EEEE
e, 15 8 SORIRIETN

=¥
>,

it 75 V) $

AT
R CTIT AT

p——

5

—

A

=SB R ORI, TR EhEAE
RS R
I, STEM #H JLH

i, ELSE [A) N RO TR

—_

B R RO R 7 P R A
&4 T AT A%

I

"lw

W HI AR
EHIEE RN
E B BORRIEZCE Y, #UM3E STEM 2
LR B ORREE

25

A

el .
*fl‘* ’ }{_‘

gy

E
fro STEM B MEBEH
TR ANBEAE, DLEARANC
ZEERE 7740 |a) jE i

1%

A BA LA ML

e W
T 65

A R T AN B o0 R
(= BEA

g

ﬁ_.

&5l B4

JRIRTT, IKFIXTRLEE,

iy

Ay INAY

=
S

ORISR

avay

DT S B A S
W NI RHE, FF A

T

™~

2

I ) el R, R R S AR I SR B RN R RE

R

1557 BRI ROR U I 2 R G R
1B T Ry :U3Rik

—1

L

. "_:
:lﬁf

!

B

A 15 280 R 28, 451 4 T
] 138 LB A5 AR T30 T

AFEH LT

2

SEAETE . HEE
I DIfES

HEAR




g HREIEMN I H U S A S — MER T AR 7= & P2 iR &
e im A 3D 884, Arduino fE{FEZmAE. App Inventor FHImAESE(E B AL
H, ZPHEFAARAE TR, RS g, BP0, 3D fTEIPL. R&SE
L& eit Rl TR, RS TSR %Y, BP0 Z2561E,
s o S AR BN . IRE AN B R JT KA

5. “BHFIRA” - “BFEh” NEESSMNHER
TRV AR EHE =R R, iR ERE SR 2R, His A
Wighiscits MM R, DR REER R, FAFE@EL 5 EHRIFTIZI 0
W REIRE PR, RS T S B, iR, ARG T A ER
A, REFER2EE e YL GE IR R A S

(=) STEM #EEZ T EBEHEARREIN H X F I E
T O H N IRHE, EEWE TEEEARREDH 5, mE 1

(N

s

T

LT

o

il 7€ 3 JER FR AT 5] 5 ] @ N B AT R
V > V > V > v > V¥V

ST R iR ZU 1F 0] it ZU 1F [n] @ IR PE =

| womiam | | R | | oheedt | | meras | | cas
W \ \ 4 v

| AR b IR D M P WERR D R
R v Vv Vv v

iﬁﬁﬁﬁ Bz b7 AE T JERERIIRR B

(Ol FH R iR B, SCFRF/ANA PR AR AT
e g PiME = 2 HER R B

ST -;
R —

A1 FEHARREDH 0% 30
MEBUESIRE, A BHEmb e, AEVCREZUNH HiEig, &
M AR A RSP RG] A M E . (EN5 5%, ZUNEE AL

VRS AR ORVE SR AR N, MAETE Th¥240 7] &, W e T H o 01 € T H PR E b,




I FE 258 b v ) 2 0

-JEJRBEIR T T

=

ety

W e 1) EL SRR S IR AR
S S

CREAECE AR HE R &R

=28 LR,

HOTBIAMBIE , i — R B% ST 555 G A TFRIR I, BN e S 1

?.._l.r
Pled

L‘\il

—y
HHO
T1

Tk

E R R . RO

pau
An  Jx B
= 4 3% @

|

= 1 =2 R A E R RE

LT

FERILH A STEM Z=7¢ . SEERRE JAIHR TR, M2 1
RIS, BN S 24 1

LISy S
Fom him

!

o TEFETR IS, FUM S XS 2242 /NH ) i
v 1] R AR R HE 772

EVEBIRE, FAEZE TR

i
5
SR

=
=

Y
pailll
b

4

SEEE, RS R, RS

AT, =4 PL/NH g BT - R T

A R ERAR
5
H 1) 2 TR ] AT T R T
FiARbR LS T VR JTAE
T RAFAE B 7] 25,

iy

%,
R SEIE AR ) s (W E RREE SRR
R, HAERE SRS TF L, WS
RANAEF, FHRIZET. ERRRERAT, NEILFE,
ORI FEANAET A, HoAh /N [F] 222 R
, Bl At — 2 R B TR & A
EAIE AR SRR N1

%*ﬂ?{‘ J%J . .a'f—i i/ﬁ

A& et AR SR, L

7R RIS . IRALE RIS

, FAEAEZUM G SN P29 AL TR AR R 1]

jf:sﬁ)

2

L'd

o FERFERITATT, FAEMRIEEIN S HEHIHER,
Rt i TN 80 A B R T
AFEDREG A ot (R BAR T RERR
) At (AR R
CREPEM L, AR I

Y
s ks

T 7R AL AR
AT VRN

=T AR

HIN a1, ks D

b

AT RT

, U

T . 7 n)
PR R 1S RN A T

FTI

NGRS
TR

r
o 1

]

) o B

el

o I

BUr W BHYR e PR B R PR T

F RIS BT IR, R >R

DIV AR R Uode e o e

Lo
& i

o8 T BRR AR T XS T H R R R

LA
HFPMESE ]

R HIAKE
OFECRFHITROR . TR BUAMB R R EE, 4
{50 IR ILI/ANGEER, ¥
FRAIA A 2 IR R 3K, AR AR i it A X B 2] N &
fUeR it Ae) 2 ) R R S I HE R R B RE N7~

= [AR AN . f

S %

o T

8 25 M, Al
%: } IEJ%E“

© A el

MU, {5 BERWRIEI H A% LB

I

S

- IR TR T 2
Q0. PSSR IR T BT B AR, AT

=

TN BUR

LAY, REIs

A

[ o/ ‘Jﬁ]:m

& T I

T\
g

[ BRI 7S M RIEE M
FER S FE
i /B | AR IR R HY

L)

p N2, 2L N
_‘%‘][g o %E:l’fl H

LRI




(—) ZIRNETH
(FHLIEH] LED A7) =2 &3 BERRIRIRIR BRI (BN i) N
7o FWIER A Re ] AT 2 T I B AR S, Tt 2R T2 B N A 1) [A] R
MRRTT S, TTRETESAEFHIE BB . ZOIRE B Fm” oo,
FEXF 0 X A& B 1) T AR AL LED T, BUR SF AR FUAIT K BB .«

(Z) I HW

FHESR AT R F L] LED JTTH , TiHfEH App Invertor 4’5 App
e, W EERRS Arduino B HLEEHTEAS, M8 T LED AT = K )
7. TUHAARIL s RS BT 1 12 5 s B9 % M Arduino
hie. FEAZEN; HRTTZAESEF A APP Inventor SEHLWE F H ¥ tL st ;
TR A A Arduino BYBEAE . BRAEN 5 7F E0ia 484k, SEIRXT Fh 5 i) 44
FERAE M BRI B I 0T Arduino B B SR . 24252 A B 11
[FIRF, STEM &5 2= BRI ERE §E /115 2 % i o

(=) FFIE

] A AT S T RORAE I SEAEVE TR T I N, B Re K E H e 2
NMNTEZEERME T N W6 . BUntle 8 “FaexEm”  ZInF)
RROR AR IEES, AN /NS PR R . iR BRI, ZKHEERN,
tABEAN, BEHEBEITT: BT, FE MRERTIRATIME, mMERHT
PLFER Rt . Rt EDH KNS : KHAPHSEM K ELT IR
XA, ZMM G F 24 NI S A v th R IAFAE Y IR R, AR T HOR AT
A 55 o

BHERFAAT . BUTHESEEIH TR “B &7 - “Arduino &5#4”
“APP Inventor #ife” —/MMuiR, ik R H RERIRTT: 1£55 1: Arduino
IR SE RN T8I DhRE s AE55 2: A HARMEARL M RE & 1£55 3: APP
Inventor 5 5 4 E# & 22 1 SE I
TR A UM Dy AT e F AL LED XT3 H )it . Wit
R gt ewcrt (H B TAERAR B M S ERBDIRED « it (R 2l E R
W)« BT (APP FHlim M AR B ZhRE . Frims it AiiE i) o« &
W RE, DRI L AE, B2 I H 5 H A Th RN G585 o

/A

-




BRI RIS ANHIE U TT BRIATHE AT &, X Arduino #il#48 . 16241
R, B 2.0 A, usb £, LED JJ M 3EiT4HEE, 1= App Inventor
RFHLFEE LED 4T, 3E Mixly For Arduino JF & Arduino EMRARST, FikT
i 1 4
R BT TFRAEM G, BUNHARRTRE. N ERFHLEH] LED
KTHIRCR, FRICH APP T4 L3 N AR 7 AR B e vt LA ST H 63T o 7N
G, FAEFTERTRE, chA/NAGIER I EFER R &, Fft—588%

IH .

|

|

() #HERE

AR App Invertor 5 Arduino 5E HITE M, B AT App #%fi] LED AT HY
SR o WHILESFAER T R RFCR R Rt H 7 Z A &= S
2, MAERBHNAEIH S RKBAET . THE TEEEE, 2UREH
LA RIR G| S AT N AR SEEE FNR SRR R A, B 5e T Bl 52K
FRURHZ T . FEE I H 5 I —BIRASEE, AR R HIH I #e
A R S s ) R g /119 218 B =
. GRiE

STEM B2 M5 B HARRIEI H N IR “Hsgm@” ,  “E5 R
&7 D, “TREZ” REME, “GEER” MR TEMFR, “FBZHEA.
“Beomth” NEBEGENHEZR, ARREZA STEM B2 R R IER 1 hE
EH TR, ZUMEERMAEAEFE LB BHIE. 0. MRS Z &2 1

AN
Z5

27 SCHR
1] Rodger W. Bybee, R. W. What is STEM education? LJ]. Science, 2010, (329): 995-996.
|2]The Current Status of STEM Education Researchl]J] . Brown, Josh. Journal of STEM
Education : Innovations and Research . 2012 (5)
[3]& &, WA, LA STEM 20T €U 5| MM B RK——3<FH (STEM 2026: STEM & €135 & 5¢)

WA TS RRIT]. BB 4L, 2017, 35(01) : 17-25.

4| Margaret Honey, Greg Pearson,Heidi Schweingruber.STEM Integration in K-12
Education:Status, Prospects, and an Agenda for Research|]]. The National Academies

Prasg, 2014:1=11



[5]International Journal of Emerging Technologies

2018;13(01) :230-238 DOT

in Learning (IJET).

[6] 4R, tHAM. STEM #H e H - 5B EE&ELLT]. HFBEE T, 2015, 21(04) : 13-22.
(7188 2. STEM Z2a x0Tt 5 SE BRI 9T (D], 4B 2R iy K27, 2017.

[8]1BHVE, XIE., T Sakai FERTH A IR,

hR), 2011, 9(10) : 191-194.

T
J LU

R A R 2 24k (2

[9]rhd.  ETWHR STEM 2] (M].  E#:. EERESEEE HkE, 2015 (8) .




