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Fig. 1 PMP teaching model for STEM education
B 1 ETF PMP AJ STEM HZE&E

TERL G IR BE . B G0 2 S8 PR AR TN G
eI, LAJSRL O S HR 0 STEM 2 2L O i 1
A A TE PR, MR, BUMZAR S STEM BRER N %
R, BRAR AR SE PR AR TG 200 2R 0E 5 AE E Y
TR, AR BERLIT STEM BRAE 5224 iU
B[R] B2 i i e P A SR B AT SR R TR
PE, BEMEAUR— el g, DA Bh =y A d i
XL A > SR E e R A 255 Y H Y
N T G R R A S DR i G BT
BT B e e . RSP RIS
RAFR A TR B A SCHK, 7E B SC A 58 P A5 B 1A
Fro 2y, B, SO R OB Y B B AR T
[ N2 Ul D75 Iy a1 O e e 56 R
JE RS HEA A AT X IV, A SR TR, XA el BE VTS A
T2 BB R RS R

B, R RTR A R A
AT “HIEERENG” 19 STEM #evvb. il
PEERE/NA T e —alm RS B SRR
FRREEE . BRI, AR BN, LS
GBS AR R RS . H R AR e R

SREBOR At LA . (HURXS TEUHIR G AR L

B . BURIRE RIS IERA R L, s
DLRARAEN ). Ab/NERERER . e,
AT R 2 B L MR T . DR AT L e
B R0 R EOBCHE DL A L o RO, IR R 52
L) RyaN Y 7 W e a s S 1E s U R P £ RN )
YERT, TR 2 A R i i AL A S 2r s . I HL
B3R IO 2% i) 2 A JR s L T B0 45 ) 7 P LA B AT O
AR SRR s DT e R B b A 4 IR R R A . 7
e S I e S I S = e e S B PN K
R AR AT AR, FI AP A L RE S AT
A, HTARRBEUR 2, it rih, XL
ARERE WA A E IR AT G B2 R,
Je SRR R T i 27 A B R

TERIRIFE A By B, 1Bl 283 48 e A1 A B 52 it
B, BN G| 527 A AR 0 A T 2R N 7 2K i
Jls i E AU A S Y TRl 2R 4 Hh i 5 A AR G A
IEZR . IRJG HE— L T iX BE B R 2 (E T A AE R
KEFR . WHENTZ B AT . fRfms R ]
KIZe. BESETR . Beaoe Ao, B f R
PR, IR AR A AR, Rk
FE R H R, By 43 STEM SRR, B



4 - & % #H F (P (http://www. hxjy. chemsoc. org. cn)

2023 AEHS 44 B 17

PRI, ARG 2R MBS AR S2 . AR H 2
A RRAE ST . Gl AR, AT IR B A B
IR S BRI, IR BRI RR AR A
fiff, JFREA A BRI GEFIBE

FISEE i~ . ARG b — B BepT 3 th gl
W, AT LU AR T BARMSEE ) o A R R A B
BRR A I HL M S . ARSI IR 5| T2 A 7 i
P R R TR A A AR L, g — 2 5 R i L il
AR S5 P /A 7B 0 a1 I £ N
fiR o, AAAGIR RSN L A [ S T R 3 A A
Ao DT AT A5 5 F b A BE B2 2K . i S Al
RZJa, IR e X ey i 2 2R A il
JECRE R P AR B A o 1 A DA R A 2 R
B BOWALESE T WIZR S AT . R AR
JE LM AR R, Oy 7 — 2D B AUt
S5 o 2 DA e b 5 B A 2 5 SRR JEE 2 A
LRSS, N e, BTk, Bk,
RS ) R AR AR LR R R
JEURE L I R,

TE7= AR BE 7 dh BRSBTS R
SERR B ] — AR iz =2 AR L figp ke 51
NP B ez e a i (Rl S ¥ R R o SIAVE Ealell e 5eD
A ZE PR 1Y [ (FPu il A 2 - i e S T O B
FRRPEA T A BT BEAS A TR
R P A SR AR S ™ A AT . 3R 222 22 0
PN, IFEEERAER . R BRI R AR T
XAt 2 I A R B LSS TR, AR DR B A ER T ik
RS . HAT—E PRI 55 R AR REE I A
—RE B AIRA & . BEREAIH S AT UG AR AT 73
Brs BORPABA—ERBIE . REMSHIE L
SR MBI R A gids e
L PR ATR D R R i e, BEREE A 3 AR
JETN BT By I A B B RO VR T, SERE(E 2t
AR ARRBGE A . RIGIERS . Hoe A s i
BBGHIHE R T &2 )5, ©H 20 A 2 Rk
FEACREA —E THRERY ™ fl . BERSIH L M L[] Y
2, EMIVERRTY, AR TG E AR T
He RBOIr S AR T . A SE R ik
AT, MR 0 2 2R X 7 i AT A T A 9
B, RSP R .

X CHIERRENGT . R AT S
1T Ao AR A A A BETRE T AN al A B EL
Gy P EORRIG Y, BOFTRETRI A T A 5
IERRIZ e . BT KISE 5 2022 AR ai4&

L I L A RSP - 3/ R S /= e g i
VEIR SN /IN A2 1) SRR L, 3R R R AT /N R
g3 s NS VERIE ZURE /N 42 T M P A S eV R
Mg, O] LA e A SR AR B FOR . 2k
R R TR PURBAE . JFC. HUE
. AmSmE W, %A, MR KR NaOH,
H,SO,. Na,SO, %, fEX Ak ferh, ik
P, BRE . RS BT S RS R
FIERHOR . TRNE, MM ARNTE., N
TR W) B Az as U E R B0 | S22 2R AR
I R TR R B R SRR L R I R KR
MNHLER AR, HL R . R RE . 2T L
A WRSERRLGEMUE R, s/ N E BT Ir
%o MIEMEFMBOT s, &/hAEHIERR. i
VAW, TR BT . B2 R U A L T P o
P HrRRE B, TR AL, ARSI A,
BB, JFFHfeImE i, s
N R TR 3 5 ol Lt 7 it 1) 42 B T] 2 SR
AR BOH S HER R R ARL

STEM # & X T3 E B TR Zr B B
MR RS TR S T [ A SR R R R AR
O ERAE T R . STEM 2 H 5 i £ 424
ASSRlG, T A -RBIR - 57 ) STEM
A OB L HOR . TRRREE 1 2= B A
Ko B FBIGIA L BRI, B S RS
—RINVBEFIED) . RESK AR B T H I 2T 1
b, SCEL T BLSARTE . BRI, BRI, T
P& S5 AR A PLRL S .

5 X X W

(1] EEEREO B T E STEM #E A5 OFH D

[EB/OL ]. (2017-06-20). http: //www. ict. edu. cn/up-

loadfile/2018/0507/20180507033914363. pdf

[2] AHER. WM. JFREEMR. 2015, 21 (4). 13—21
[3] A4, sk PEEAHEE. 2019, 40 (8): 76—81,

90

(4] T, WAk, B8 % EEF oh¥30, 2022, 43
(16): 24—29

(5]  BEEZE, #eass, AW, 5 BARBFH AR, 2019, 29
(D: 114—119

[6] Mustafa N, Ismail Z, Tasir Z, etal. Advanced Science Let-
ters, 2016 (12). 4225—4229

[7]  Blumenfeld P C, Soloway E, Marx R W, et al. Educational
Psychologist, 1991 (26): 369—398

[8] Thomas J] W. A review of research on project-based learning.
San Rafael, CA: The Autodesk Foundation, 2000: 3—4

(9] Z=UISE, Mok=. BARMAREME. Jtat. S5HE dR



2023 4E5 44 5 17 1Y % # F PED (http: //www. hxjy. chemsoc. org. cn) e 5 .
., 2006 4 [15] DA BlEE R EM5E, 2019, 36 (4): 65—69

[10] skoRfe. AR A=, 1992, 9 (2): 146—149 [16] Z=MEVK. @BkEEREHE, 2014, 43 (1D: 3-8

(11] %&HF, ZRE, REBE, % e RFFHR: LSRR, (17] SAfE, sf8Fr. fh2¥8EF (P30, 2022, 43 (15):
2011, 37 (5): 144—149 13—18

[12] s, BBEEREWE, 2007, 27 (4): 4—8 (18] WM M., Z={E, VERW. f¥#EF ChEO, 2021, 42

[13] ke SUREEBA, 2017, 27 (10): 100—105 (5): 49

[14] #EZRE, il f¥EE (PR3O, 2019, 40 (23): 23— [19] KR, BFBEZ, EMHR. ¥EF OhEI0, 2021, 42

29

(7). 27—32

Construction of PMP Teaching Mode for STEM Education

QI Ying-Li"

BI Hua-Lin

(College of Chemistry, Chemical Engineering and Materials Science, Shandong Normal University, Jinan 250014, China)

Abstract

STEM education emphasizes the integration of science, technology, engineering

and mathematics. The article discusses the teaching path of STEM education from the character-

istics of the disciplines and the internal connections between disciplines. Based on analyzing the

connotation and function of prototype introduction, model construction, product design and pro-

duction, the article constructs the STEM teaching model of “Prototype-Model-Product” (PMP).

The article designs a case with “the manufacture of hydrogen car” as an example. By a series of

teaching activities from prototypes to models to product prototypes, students could have the

chance of being put in a real learning situation which would help to integrate the real life, scien-

tific knowledge, technical design, engineering and manufacture.
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