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Abstract

The commonly adopted methods for teaching STEM English to EFL students are PBL and doing ex-
periments. The teaching materials should be simplified and made visual, with various language
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games. The design of the teaching model shall abide by the following principles: 1) PBL based, 2)
experiment focused, 3) co-operative learning used, with 2 study partners operating, explaining,
reading and writing about the STEM experiment contents cooperatively. This STEM English teach-
ing model is experimented 2 times in Tianshui city with a college English teacher as teacher. 6~10
pupils take part in the experiments. The results show that this teaching model helps children not
only improve comprehensive English abilities, but also increase STEM knowledge and develop the
hands-on capacities.
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1. 3]

2017 46 H 20 H, —JmE STEM #E KERSARM AT i EHEEREE A STEM
WER LR GR AR (FE STEM #H A K 15) R EiEsUkAn; FSEH T “HE STEM #F 2029
QAT AR Ul S (EESAGAE KK STEM #E AKRIURATA R, AL
Xt E STEM #A (A B AT EE AR PSSR L. LS, WESMEEH RN STEM 0
BHMKREL, Tl WEVFS P/NEMBE AT N KAEIMRR ML STEM A, I
BEATA LA SE e . TTARIEIRBERIRT L, SEERDGEM F, TR, BEXRERE, #Em, s
u, KHRERAE K2, WIMEE. B, 235 5TREEERIMA B WKIEARE
IBEHRR AR, AL, ST, Rk HUE R SR RIEEROA N — M m UE
FRIARHAR —FRAL[1]. P A RSB BUT BRSOy SEEMENA S R R AOE R AR R 53R
WHE S, BAX Y] STEM USREEA AT Bk (12 B 4568 ) SR E RS M RO R FRIERT . BrbL, JRE AT DA%
MNEITH IR BRI ZE1E STEM B R [2]. A FUil it 558 5 OGBS SR, 45 L3 STEM ¢
BRI BT BN, L S B P e S T e SR st v A A AR A T AT

2. ATHATASIGRE

2013 4 H 9 H A (SEEF—1CRA2F Ar4E) (Next Generation Science Standards) 2 #1L#% £ i@
BESI 2], EAUR S TRESERR, Reonl R4 th M (R ) RO (CORE) ik 7 58, SRR 5 TR sk
BT T2 A 2 o) B R Y. #E35[E Hh/h, PBL (Project-based Learning) 52 STEM (Science, Technology,
Engineering, Mathematics) # & #Iiui & f& . FEe R — AL Gk, (£8) PBL JFfE STEM (H[3].

fEEPN, ZA%FHMEET PBL ) STEM ORISR TN GH 7. i, FHagh 7HET
PBL ] STEM 24 BUMAE RAT AR R 10 U R s, MRS AT S5, e — A E 8, Wik
AEREESIIH s TR B SO R AR A U T, ] I ARl AR I
FE2EAE BT T A B S . SRR S B HARR RIS T H P . AN E AT LR
—ZYNES): THDH, HEET, $IETR, A, SIWERRECHAL, SRR, 25
TR VE[4] - a5 45 30 Tk 6] 5 R T R 2 QT T3 Ip 1 4 i B T i D E R IS B 2 82 6 S ik
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MIARTERET PBL ) STEM BUAEshd, BUTRNESIN: SR RIFIITESE, 51 38R, 5 SOHES),
WEHMAE S, NALERVET, faFBEFRE: FAEMES—ROE LR 7 DI W8S, WERH, &
PR, (EMHIE, WHKcol:, R, REPHE. TS0 $REET PBL ) STEM #(E ik 7720
X FR 2857 R R IAHIIX (LR Ret B — e R Bh RS 5] R4, WndbkdtT PBL ) STEM A&
HIHABE W B ) ERE—— BB S, AR ST IHES BRI E AT RO IS X IR A FE e ?

FR4E Lemke 7E 1990 4 (25 /EH 4R MM AL 2 I B EIRE RIBRHF[6]. 36 E A K= H 5
11 Rod E. Case (2002)W\ A 951552 21 3 S B S RHE R R B TR S . BEMARMZE X A[7]. £
IR 4 R DREE S AR Jb s ESL ZEA MR SR R, A IRE S — N RHERES SR T
SR SRR B, REEIIAEMAL RSB TIEES, AT IR R SRS
TERES TN B, REVESR U5 T8, RS RSN E 3 TESN B, FEIEshE %
IOHAE . BRI IR, AR IR T S R . B IOE B R T F RN, N E S
K 2 MRl 2GS, WA SEE—— A S e R SEI B R B G MR A AR (R IR e 7
A, FHTGEREB LI P IR, RS T OB R IR IRk & . FEIE S 5 AR MBS X
SR HmE o AEVA R T 2005 3, BES A R AR B A G 5 a5 Re 70, BE
AR FE VAl A LS5Vl . Case MU SEIOAIESE T {ERFFA 20 AT JHEAE 5 2T

Heather Allen 1 Soonhye Park 7£ 2011 FARYE H L HIWF7C R BURIECHE TR 45 H T 06 ESL A %L
PP IRL = sems . 1) Mk deiE AL, e af; 2) SRHATWAE: 3) RAKEE Y 4) R
TR RIEZ ARV 720 MATIE @I T — S A B ks, S 9GBEZUNA1E. RAXGEMEL.
VP ARSIV Bl kIR e o] AR SRR IR (8],

2016 4F, EEFREBUT2(NSTA) M E Z= TAEMR A fa i NG5 o1 38 75 2 5 1R 22 R0 4w A
%2> STEM (Bl Bk, TR RECE)MIRMARL R RAE F0; 59082 M B — 8 RH# 2
FRARMEFE FEINES WS, EHPEEE I H U I HGIRES: REASENBUEE, Bl
AT DARE FHAE S Bh 2 A s 200 S B 1 F B U AR A, W ARGA A 18 B — AR 2
AT 2 G AR R BN 22 R X /N 1), n b 2> BPFERL S EAETE & FRUSEEE: BHEEEOR % 5] 5965
GBI R ARG — MRICRHE N PERA R S R AR TR R S R S
VR il T B I8 5 BERE[9).

EEN, BGIEELITEIAELR AR IR T STEM #H . R MEREP R KiXF STEM #FH
BRI S BR A TOE R TR AR RN BEE R R IT A . i A, Al & F B AT B 3B %
SRR IR A AR MR, BeRAS T AN I SSERR, FINBIERE T STEM FFR[10]. FhEochedff
H STEM #( & ] LLE B PR O FUSCBR . ZUMAERRM SRR N5 S5, it /N R 2
FHRMES TR, ARFAEEEYE IR R 0S5 F B E R 7
HTERMAEN . TR STEM SEE IR T ARG, SR ELR I ik SR SOINER 7 XN B AR,  7ERIA b 3R
w1 VIS RIA[11]. PRERVCNEA STEM A RN FIIERE BEER AUE: 1) ZUTERATRE L
MRE TR 2) DR RSB GI N 3) B LA — AN B S S G T o AHRL AR R 5 205 SR DU AT LA
fe: 1) TR T E W R N, R AR 2 R TN AT R R T DL R TR I
FHERE . HEAR T HENHFH TR S SRR 2) B TUHNES:: 2AECUNUYRAL, 370
HUE% . wE bRl el H . sORER S IR PGS Rt 3) Ik STEM 55 —iRat. i %
AEPRBESLIR AT, R AHOCEDRIAE SAETEBUNRIE B R AR BOR TR AR S B
FNRIE U . 4) BREERIE K. BA STEM AR R/ N E0aBERIE BT R A & 5K, 20 gm i
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SR, VORA THCEE B 5 2, ik STEM 37 BHHE ML N E R [12]. X Tl 73
[Hh2 STEM SR HIMMIEE, @ifE STEM SERRHEA: 1) MR SHE ROSIE: 2) RE%
RHOBIRIAS TR A E: 3) K25 HERRSE 2R 10 (0 & FE[13].

s Lk L STEM Uil 50A T e Sl 3 b SERRE A ORI K2t 0T T Dt T 3% 175 LA
SEMUMEIE. JLH STEM S5 505 VORMAMEHE RO LA R JUANEU: 1) 7695 2 700k b 31 36 ks
SEEZN)LE STEM SR04 2) HESeieb BRUSE IR 4 90 BT OLAL: 3) B & AAID
Bk 4) VIR, i . 5 STEM UME A MIE S IEE). HK, HOEBURAL T RS 6 LA -
1) RAMET PBL ) STEM IRRRSCAM; 2 2tibE; 2) WmanTilE, RASI0EE: 3) Tk
P ST, PEASERERIE. MRV RS STEM S23 A 7.

3. £F PBL 52182 /ERJLE STEM HiBHFER T

FF DL, #ESEE DK A A H AR 101 Great Science Experiments ( €101 AN K HRNHF#S2E) )
[LAPAEEACE TR, R IAT R, B 0% 1.

Table 1. Example of simplified STEM English teaching material
2 1. ELERYJLE STEM ZEHFE R4

Crush with Air
The purpose of this experiment is tomake aplastic bottle collapse without touching it. Theair does the job for you.

You will need:

1. Thin card

2. Two cups, one for cold water and one for hot water
3. Plastic bottle with top

4. A small basin

Experiment Steps:

1. Use the thin card to make a funnel.

2. Stand the bottle upright in the basin. Pour the hotwater into the bottlethrough the funnel. Leave it on the table for a
short time.

3. Get some water in your small basin. Put some ice into your cold water cup.

4. Screw the top on the bottle. Lay the bottle inthe basin and pour cold water over it .Thenstand it up.

5. As the warm air inside the bottle cools, itgives less pressure. The pressure of the air outside is stronger and crushes the
bottle.

Experiment Interpretation:

You cannot feelair,but it presses against every surface. Thisis called “air pressure”. When we pour cold water over the hot
plastic bottle, the warm air inside the bottle cools, itexerts less pressure. The pressure of the air outside is stronger and
crushes the bottle.

Knowledge-Air Support
A bicycle pump forces more and more air into the inner tube of a tyre. The air pushes outwards on the walls of the tube. It
pushes so hard that it can support the weight of both the bicycle and the rider.

Kt RIA 5 B SERAR AL, JEAREDS STEM SKEG I il il 5 IR SEIR R IRUSK A2 PBL 1k
PEEVESEST, Kt B NN FEIR SR L, K (0 44 1] AN Bl 3] 2 S R ] A I ) 5
ESRIP BRI GEE W BE U SRIEF IR, BT SIRR BT TRIEMIE S E )G, ¥
A SR, RN E AT BRARESESS; 2 RaRRAL A E R SRR A E PP A bR ML 2.

PRGN H, TR RRAT e T dERS s RS, AN e, — DA
FR—am S5, 53— N NSRRI, BT S A PR R 2 — PP b e AT PR s BUMRG %4 T 45
GV, BT PBL 550 HRAENJLE STEM JHBIRAR M ARt W3 3.
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Table 2. The evaluation criteria for Children’s STEM English experiment project
F 2. JLE STEM HESLK T B 1Tk rE

Evaluation Criteria (YPAGFRUE) Full Points (%4 Points Given (843)
1. The experiment steps are correct. SZ&#E1E 4 B IETH 20 points
2. The operation is smooth. SIS #R/EIIFE#MZR. Wid. 20 points
3. English explanation is clear. FeiE4 B RIS . 20 points
4. The key words are expressed correctly. SR )£ ik :
o 20 points
5. Cooperation is good during the demo. 7~ # A .
WA, B, 10 points
6. Cooperation is good during the preparation. & i 10 points
P ASEFES, A ER AT P
100 points Total:
Table 3. Children’s STEM English teaching model
F* 3. JLE STEM HiBHFRN R
F—FR EFR FHBT 120 2344 BAREZ)
1) A EE, PEHZEERAN STEM A8, RBERF AR
1. MG IS 30 434 2) AT RGBT AR ST 44 R 1 2] (SRR s
3) A& 4 EosL 36 R SR UL H (PBL).
I ) 1) SERREIR: FRBSESARI B S I A G B S A (B EECA);
2 AR SOFH o) SRR RS NS
1) WriLseie P B Ifdn 44 0 IR,
2) Wiz sz G sa ] A1 1 BT T 2 1 1AV
3. EEIEE 50 434 3) FTAELISEL LT
4) SEBSCBRA ¥ PO IA L L 2%
5) /INEH IS 18 SE IR B 3 R DU AR
4. AR 10 434 THPE ARG B & ST,
R LR FARF 120 4344 BAES)
-~ 1) fA R SRR, B340,
Fh S \
b A 008 ) pmlse(E, 4251E B,
S 1) BB, A% B IRNSEES; R TR
2. S HRAE 30 74k 2) ST
1) ZAE Gy A 2 WA B IR SERH R B MG
3. WiH KL 40 4 2) AN N TR UL, 25 H AN AT AN
3) HIMLEE AT RIGANEL
1) PR ARE TR A MRS )y T A9 AR I T R I R B
4. SEHR AR 30 434 2) R T FIHEE LI

3) BARRITAN 5 )W

4. EF PBL 5210 ER)LE STEM HiERFERNLBERE ST

2021 42 HH, KH 101 Great Science Experiments 125 —3 7> Air and Gases (25 FAK) F111) 9 /5K
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5, FEFUL RS W E T HIRE RAKTTHAT T v 5 I STEM BB HLR. 5
LIS /NFAEE DA . IR 10 LS5S4 E TR X SEI /N . @RS /N BTN
RN RIKERINE . HpHBAES 4, LS54, Tk 9~12 %, FHN 46 F. 9L T 9
DO A R AR T H R

2022 EFEMR, EHRE KK, RAKNBEEZERENYg T 101 Great Science Experiments ()55 —#7>
Water and Liquids (K REAR) 111 8 A28, BT 16 KR, 2 JaiEAT T AR MR RAG I 2% ST 3R

FUZ SR OISR, FMBHEA T2 5T 2021 42 ESRIG U 10 &/, R LE 4.

Table 4. Reflections of the participating children to this teaching model
#* 4. 25 EMZHEFERNR IR

— S RBGT
JiT i BB B EEZE R AR
1) STEM @R H 73 7] BLIA 32 100% 10
2) RN S JESE 7 I A AR, 100% 10
3) F| T REHIA. 100% 10
4) FEFNR BRI R AV LR 100% 10
5) 1-TF 12 2 FEEHI R . 90% 9
6) HeSEIBVHIR I ERE T A IR 25 . 80% 8
7) Sk AERR 70% 7
8) AeIEHAIH S SR 5 70% 7
9) REBEAE KHL 1 LT EL 70% 7
10) A 4k4: 5% 2] STEM B0 R 80% 8

TEIX 10 44 4~6 4% )L 1 : 100%35 K N E STEM JE 1 556 1R i 240 i B R 2 3 ml LA A e,
HOEAFIX P URFENT A 5 2 S A W, AR R T RFERNR, #YONTE AR Bz B T 2 ) B A
KR 90% I\ IXFHEIRFRR T 15 ) DB R 80% I\ A AR b o] DL B JHiR F - AF B iR
SIS, 20% 5 A B () S E AR S IG AR s TO%I) 22 AR A SERE R TR S Ak A S AR s 40%6E 131
P E R 5200 R SCFMRE, 60% N A REEETE — 14 70%M) %A e IETHIA S SLIR i & . 80%I1) 4%
N EIXSIN STEM FEiB 26 .

£ 2022 4R35 ] STEM JEiE sLae b, KoK 25— Wi 10 & )LE W, f 6 4 B -SENE —HH
2] HUEEIOL, ANFEARE A PR RO R A A . B R 2 S R A 2 = AN
1) STEM #HICHE A (35%): a) KA 5HAMIELE, b) TEL AR RFEMERHS; 2) L PHEp
(5] FHLAR(50%): a) SCE P IRHET, b) RIS 3) SLG H R E 1 HAR (15%): a) LI AR
S HARACRT, b) SEEG 44 PR S S0 R E AT . 255 IREEE LI 6 44 /N AR 1 RS v B S
W 5 FiR.

TEIX 6 4 4~6 SR/ N, 16.67%NZE T7r, M NAERIRE . =702 1A 70 LA
b, BEREF. =02 1A 65 7-PL L, XAERRES AT ESE. 16.67 A 60 7-LAT, {HHLLE 50
UL L, VIR AT R RO T, 4T4r 7133, ULEAEER S SRR R AT
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Table 5. The test scores at the end of second STEM experiment teaching
F2 5. SEHA STEM HIBLIHFHAR MK A 5%

HF TR &7 100 77) HEANBE L
H*R 6 100 16.67%
ZEHRTR 6 72
33.33%
O*pz 5 71
Wik 4 68
33.33%
e 5 66
F* 6 51 16.67%
TR 133

5. 45

AHTFR ] @i STEM IRAEEAT IR #Y:, BUBNIEIEHEAT STEM WAZHI2: 2], AMUSELWAT,
T HX HERE AR 1 X B 0E R JE 9 i JLFE STEM SRl 0 i i R I 2077 0 PBL 53¢
Bl FFARIT LS| BESOE K STEM e 54%, (HE R LI mTAp Rl R BT SR8 5 2K
FUFR B W SCEAE DU I 1) SRAIET PBL 19 STEM IRFRZUAIE, @7 HsifhE. 2) iEE
THRAE, RASLRHAS. 3) RAMKEEIEES, PSRRI, WU S S N A . L. E R
BEHAJLEE STEM JEEHCART . HffE. WTRE], EEESC PGS T ksh. SSRaREY: %
FOEAR A DO L SETR A B3 7 L2 1G5, FBIJLE SR s 1 2SI S8B R0, K 1 985
L&, KETHEREESZEAR7; EHK T STEM MR, &5 TshFf). 3 5LR)LENE
SHEEARE R ZIRRERENEIR G| 60% 1)) LHAKEES 5. 5 SR FURT LLUONAEA, 13 STEM JEiE#
FURL WEIHCEM BHE, MR E LG R A STEM #(H 59EHHE IR .

e HE

Hil44 2019 EZE Rl — I RIE S “HT STEM Z(E 1 PBL TG TR A SE “fih
0 QeI H AR AT 7T 7 (GS[2019]GHB2081),  “ JRifiAfr” HRRGEIE BOm R s A g 7t
(GS[2019]GHB2181), KKyl fi 2020 4 EHMWF R “FHT PBL il STREAM #U A I K 2% JEiE IR AR L
BRAL R AT T (IY203045)F Bt il 5 «

STk
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