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Abstract

In this study, STEM education and mathematical modeling teaching are integrated, and the advanced
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concept of STEM education is absorbed, and the promotion strategy of cultivating mathematical mod-
eling for normal students based on STEM concept is constructed. In order to understand the normal
students’ mastery of the concept of mathematical modeling, a questionnaire survey was conducted in
three dimensions: mathematical model, mathematical modeling and mathematical modeling educa-
tion. The results show that: (1) students are biased in understanding the concept of mathematical
model and are vague about the fields involved in mathematical modeling; (2) Students of different
genders are biased in understanding the concept of mathematical modeling; (3) Students agree with
the educational value of mathematical modeling and think that mathematical modeling is more help-
ful for students to understand natural science than humanities. Finally, combined with the results of
steam education and questionnaire, this paper puts forward some strategies to improve mathematics
modeling literacy for mathematics normal students.
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A 80 NK=W=4H 22 N, KIUK2A4EH 16 Ao B300n 5 118 4, A RS 118 i, SRS
UL R

2.4. HERERSIE
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e AR AT R, HERHES RSN, SR 54 4, RICHERE % 54 4y, [ R
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Table 1. a reliability coefficient

Fz 1L alEERY

iy B PIE e BEEREE 2T
a [B5E R 0.672 0.850 0.979 0.932

Table 2. Validity coefficient
=2 WERH

KMOFI EL R AR5 R 56
KMOBUR:E Y] 1 24k 0.739
AT 1762.032
H 190
oM 0.000

3. BEAERIREER DT

2 0 B MU TS A o B AR Y R VR B AR R I S 22 AT 00T, B AR (B A .
SRR BRI A gl BT R
3.1. B{kRIM

DRI TR A2 B AR, AT TR 25 Se R R ) 26 v R H HEATIREL (1~5 7).
iM% 20 @, 4> 100 73 . DLEE 3 Pk

Table 3. Overall

Fz3 =2
Geit
FHIME 82.59
P A 72 12.202
Ji % 148.893
P i 1.603
bR R ZE 0.223
e i 5.167
Vg FE AR A 1R 22 0.442

G CHUFRETY” HAIL 6 8, B30 4y “EUEERY SRardt 9 R, By 45 G R
HE” o5 8, 2425 7. iHEIMEATERFEEA AN EEREE, EARBRIE 4 Fir.
T Tt BE T AF E B AR R T TR AT AR B K i 320 28 1] .

3.2. ZR9HT

PLRE S MG RERME 0, VR 8. SHRETI(EES M EEF BT I8 SRR

FH AT TE AR 5 T HUF A A 2
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Table 4. Score table of each dimension

F 4 BRERSIERE

iy A= Her @i dE oy
FHIME 23.40 37.83 22.50 81.02
By 30 45 25 100
L 23 R EL A 78.02% 84.08% 90.03% 81.02%

321 WNHFERBEEENFLEER

B G EdE, AR OREE RS RN R T~ K, TYANE R BRI Ve AR ) 20 T 502
BRI W B AT IR G, % 5 RBES S TR R BT bz, HKEm
/MBI o

Table 5. Table of grades’ scores of modeling concept
=5 BERBEUWSTELE

L N 5% Nl R/MA RKME
- 80 81.78 12.72 19 95
K= 22 83.55 10.75 57 95
NIl 16 85.38 11.61 57 95
Mt 118 83.57 11.69 19 95

MRAEE 5 "R, KRERKH T EER= RIUERBER. R FEROTREERK, KIUEREKR
ZAEGAREZE R R IHEEAT U5 S AR S WK 6

Table 6. Test for homogeneity of variance

6. FETMRLE

7 ZE TR
E'SE: e HHE 1 H HE 2 BEM
ETFE 0.198 2 115 0.821
N ET A 0.191 2 115 0.826
T AU RA S H H 0.191 2 111.287 0.826
BT RSP ME 0.180 2 115 0.836

RIS AR Ho: & 4077 ZAHSE, P& 2571, Ui S 5r {E Y P {#(0.821) > 0.05, JoyiE4
JRAR VR, RIS 755 7 22551 o 452 1 SRtk — 20 0 = AN il BOWAR 73 30 o 1) 22 AR SR R 07 22 00T
B = ANMEGITT A P R AR EEZER . BT R R 20 B R ek B IE&0 46, Wk
X AN A B 7 2 TS5 IR IEZS 23 AT AT AR 50 W36 7

SAMER ANBIY/NT 2000, HALREFT Shapiro-Wilk Ziit&. FHRE KN 0.05, TIFE 4 5 R
¥, UAANIRMIES AN H& 4 FREZEEATEE, KEFRRMIESSA, mik=. KIUERWES
W AN IR ANIEZS 4347 (p = 0.000 < 0.05), KA FLRIZTT 2 70 M il e 7 AR UK R 22 AR 2R AE 2 50
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JiiE——Kruskal-Wallis H Test, #t— PR =N EHFAEB TN ERERE

Table 7. Test of normality
F= 7. EBMRE

PIRFEAGIE R - HroK iR

R - RS

o it H BEM it H oM
- 0.149 80 0.000 0.842 80 0.000
B4y K= 0.143 22 0.200 0.893 22 0.021
NL 0.248 16 0.009 0.810 16 0.004
YR RAEFEMN N, & BRREEREBIE.
Table 8. Hypothesis test summary
8. RIFKIGHE
AR o BEM K

FEFERIIZRA T, BB R

MSTAEA LB HTRIR - IR 56

0.440 R R IR AR

& WFEVEK A 0.050; P RN THTHER FHIE.

SEEWTRIR - IRFIAS I I AR BN 3 MEGH A M1 0 IR A B 2 H, fEREWKTER
0.05 &ML, T Sigfl =0.440>0.05, Ktz ik, INARAREER . WL
SEOL, AT DLAS A A2 ) DT AR o B B B VAT IR W R

3.22. MPFRBVEENNNESR

M 9~11 AT LLE AT IR Goit T, IE SRR T 250 A S . S RN E. LAERE S
AFFEIER 25 (p () = 0.034 < 0.05, p (&) =0.002 <0.05), HIARFFE 2750, Bt T A% 7] 6
SRR RZE . T B AES U )7 E——Mann-Whitney U test, #E— 56 B LA 1500 (1025 72

.

Table 9. Score table of modeling concept for boys and girls

FO. BRERBUGESERE

14 5] N RSk P2 i KE e/ ME
5 38 77.97 16.31 95 19
7 80 84.79 8.99 95 57
Table 10. Test of normality
% 10. EESMHKRLE
) FTIRBEXIE R - Wrkig = R - BUR
’ |
giit H HE WE M it HHE WM
5 0.148 38 0.034 0.864 38 0.000
By
& 0.130 80 0.002 0.900 80 0.000
a HF|REZEMBIE.
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Table 11. Hypothesis test summary
F* 11 R IHE

JE s K B P
FEVES IS, B B A A [ MOLAEA 2 - B eUR S 0.041 EIEEECUEY e

& WEVEAK9 0.050; P RoR TETHER E .

Mann-Whitney £ 5 1 A8 15 9 53 2o 2R 45 70 RISSME A B35 2200, 1R R E MK 0.05 MIESBL T, i
T Sigd =0.041<0.05, KB4 5 R, AN T A IS o2 A B3 % 7 1.

323 BREMH
BB B AR IE R BUF B N, %A SIS B oAbl . H % 12
Fi7R

Table 12. Competition experience
®12. BRER

N EHE FrHEZE = NE] e/ ME
Lk 46 85.95 6.18 95 62
ek 72 81.03 13.89 95 19

Table 13. Hypothesis test summary
7 13, RIZGINTHE

JR R i (L U pkar P
1 ESIENS, SRR SRR ERR - IR 0.558 TR B R

& WEVEAK 9 0.050; P RoR TETHER E .

M 13 EEHT-RIR - SRR 1 SRR BN S N0 @A IR L SR R R B8 o IR B B
Z9, 152 FEMKFH 0.05 ffEM T, HT SigAd =0.558>0.05, Flt#%Z FRE, NNKEH BEER.
XULH, Zhnit BeE g LS i 2 A, B BRSO R o 3 LT TN B A U 3 AR 2 ST R R R R

4. HFIMEEXTYHFBE=EENRI S
4.1 ¥R

AR DT 2 Y A 2R =S PN R 2 1) 01 5 2 ) R T v, R k248 P2 PO AT L PR H 3R 4T B AR
T o

TR 2 — 0 > (U ) B AE T BB S A U B R F AR . RS> 6 NELE Y
o WA 14 Fos, FTRVERS 18EKF 2y 176, MHAEH K28R T 4 7, BN

o

Table 14. The average score of each question in the mathematical model part
14, EEBRS BN S

T1 T2 T3 T4 T5 T6

RSN 1.76 4.34 4.26 4.35 431 4.39
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Figure 1. The mathematical model can be a solid teaching aid (scale, three-dimensional solid)

1 BFBRAAMUELHHRGIER. Z4E1F)

HSL PR R I AT T L T R B R R R A g R K 1) R B B il R AR
T SE AR SRR 30 T RGBT R BRI AR, v AR B2 A AE 2 S R b S A s B AR A R A E 2 .
RPN SR B R SR BT M2 SIS, (HEAEARR LR AR . Beail 2 RHER
A, SRR BARZEEE TR, B, Bes AR TR H A, .

42. BEEE

RVAIT I 5 — B (B ) B A 1 A 2 I e A e M R R AR AR 3k 9 R, JLrp g
3R S A BN E T ) WA 15 B S RN T2 20 o, AT BUE 2SS 3 AU 00
2.57, TMHARMH K FHDHRT 4, ZHEENYIE.

Table 15. Average score of each question in mathematical modeling section

15, HEFERTD SHOFHT

T1 T2 T3 T4 T5 T6 T7 T8
P53 4.40 3.73 2.57 4.42 4.56 4.58 4.53 4.52

M 2 TSR, FEES =R 44.06% ) 7 A2 R AR (el i SR DR A o X A AT TR T e A
IR R EERX,

HL b, FERAED, BRI A S R R R e e R DUOAAE S IRATHEAT R AR
I, SESTECARR, XA RERS BT SRR e AL, DU R AT B AT S R R . IR R BRI AT 1L
R FEREA S R4 A L2 AR — e R . FRBCA R (SR AR AT R S 3 — Se i fBh A 7 ikl
BUETHEBR, ZETTEAR AR R GIN € IRZE SO FZ IR M PRIk, A7 A A e 5 2 S 1] A )3
BRI AR, 3K AN — 5 LR I 8 5 42— 2
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Figure 2. The solution of mathematical modeling is the solution of the original problem
E 2. HFRIENERZRIA 0 AR

4.3. WFREHE
AR =0 B AR R AR TR R AT A 2 R AR RN H (P47 LA 16
B M BT 2 2 TR -

Table 16. Average score of each question in mathematical modeling education section

* 16 WFRRAFHISHEN TS
T1 T2 T3 T4 TS5
SR2F 4.44 4.48 4.52 4.54 4.53

Sk OO RN B RO, T R ) P 25 T T T
5. &

I35 45 R L -

1) AR PR RS A 22 0 O T ) AT SR »

2) AR B 2 A R B R A R O S AT i 22 5

3) FANFHCA R BT A, W NECEH B L SOREE A B T2 AR B AR B SRR 2

6. Et9ET STEM IEIEFFIMIEE HF B RARI R

1) B FBSRER, AR AR E, /£ STEM BLE TR 80— e 5 H A A R AR 46
TR AR A ERANITEEE R, (TSR B @, A SRR, &
AR NNEIEPS v

2) £ STEM LAREON S EE BE T, N 7 3mSR e Sebr BN BE 77 “A K0T PS5 A X B
FARAT W — A A E AT ST 7T, SR OETE 2 B S 25 .

3) STEM #( & Bl & & ERE R QU S IR A E A B S RAA . XN Sl 280 B3 ) T ik
FIRBCA MRS R, W LLEE IR AL, A REIR T AR R 3 1 R 4 A i e
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4) AT REFERRSARIUGE ], AN RS IECEE R T 25, X AR T
AR BB A B ORI SRS, SR A 5 e e L 3%

7. ARAE

1) FEAKCES D o g R WA [F I I R ) B R B AR O G w22, A T Re e RO A
BefImye A 55 Lo bl okt SBURIGES R SN, AURMEAREN 2, WHRSAA —HR4R. R
Ky A BIGIREAR R LS, 53 R AT L5 .

2) WAMIAER D, AN TR = 4R B M A A AT A A, B E TR e
RS B ERAR, ARXT AR A SRR R, SR A B R R AR O REAT I A . ROR AT BLIE R 7R 26 (19
TR I SE PR R RE

SE 3k
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