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Abstract

In this paper, an empirical study is conducted by taking samples from survey in Jiangsu Huaihai
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senior high school. Two prediction models of academic performance in math are obtained based
on the self-efficacy, which are linear regression model and Logistic regression model. The results
suggest that the linear regression model obtained by weighted least square method has high
goodness of fit, and the Logistic regression model has a high prediction accuracy for “excellent”,
“good” and “poor”, but has the lowest prediction accuracy for “medium”.
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1. 51§

B R R — ELE TR . OB RIS B 1 S RS 2 F
B TR T I D R B[ 1], 6 B R o DR B 1 SRR AR . Bk AR E 1 2]
[31[41 5]

PERE R 13RO A KB R oL, R ANTAT BN E R [6]. E A — Rl E B AR
%, [ARAAE B A AR AR LSRR R AR P A 11 5 A 2635 3 7). Schunk
(5B 2 T e TC V82 ST 55 40T T i FEE K P b ik 1 7 B AT, 1 TR A 2 — e Sl il 5%
{1 B T AR 8] o

P A RO SRR TG B S A 1 1 RS 6. TERTIIIOR T, AT B IRIA TS L
(ST EIRAAEER ) [9]. BN (82T A RAAER T %) [10], 447 b s Rl 5,
a7 B BRI ER) BT TSGR . A SCIRATE AR A L, SR TR I A K
SRS RO B Sl R SR TR T R TR SC, 48 A B2 L sRER TR R . SAor ik, FSceh i i e
PR EE BRI U 5 2T E IR AR
2. BIEEKIR

DAIE 22 e T 22 i — SRR 2 A R T AN R, L3R5 7 108 44 [R5 B 3Rk e S 202 s 88
Hrp 2 A S HRN 47.2%, 54 A7 HEA 52.8% o S0 WL ES 8 2 L SR B 5% o A0 B 2500 it FH (R #3442 SPSS19.0
[11].

WE SR AN SRR, HA 35 MR, DLIFIAE ki i 5 A U5 ) 1 B 3R R IEOK
F, LRSS HEE, BELN “ARMEEEE S o SH5EENEEE RS Mg S, H—2
Ao, BN 150 4y, RGN BUEERE s HRSGH], ot By . ZIUg, BEAN

“CEEER .

3. BRGS0t

1A TEEERSTS HRABEERE S FREAG R, KPS SN 146 47, w5 N
47 4y, ¥IMEAN 97.53 43, FRAEZEN 21.393; 1 H IRAEE A  BAR N 1.63, Eemisrh 3.43, ¥EAN
2.496, HRfEZEN 0.33059.
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Table 1. Descriptive statistics of academic performance and self-efficacy in math

1. BERGS B RMERGINELRRITE

N Minimum Maximum Mean Std. Deviation
o R S 108 47 146 97.53 21.939
H R AR AT 108 1.63 3.43 2.4960 0.33059

N T HFHCE RGNS BB 4 R E R, BATH T 8 2 MM R, X2
LR GIAT T R, S55075 2. BRI p-( LI 0, R EHEACTEA 0,05, R4
B, UGS BRI . 7T Pearson M RHN 0.795, FH] 2 [ IEHI%
FLER B A, DR DL R T e M A0 . A7 B, (B TR B B 56 1 e,
FRH ) 525 K T 54 0,05,

Table 2. The correlation between academic performance and self-efficacy in math

2. WEMRGS BRMEERSTHEXRY

Pearson Correlation 1 0.795
K s Sig. (2-tailed) 0.000
N 108 108

KT MK BEBE RN BF RS R, FRATHAT TR Z 0, R WE 3
Fiw, HARREHE TSN “RE” « “FUE” « “T2E” 5 “HH)” WA, X BRAMIAIE
EMIKTR 0.05, AAERITCWRE “HER” - “FKEHE T 82X ZF L A4 HEE R
girrAE R ERW, FONEATFTT MK p-E52 54 0.720. 0.843 F1 0.640 #AKT B E MK . Kk, e
AT 73 B LA K Logistic [R] U= IR AN REIX 5 > PR 2R (1) 82

Table 3. Two-way ANOVA of the gender and family education on the math academic performance

3. MASHREHEAAMNBERGEMANE RS E5T

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1678.157° 7 239.737 0.481 0.846
Intercept 491496.607 1 491496.607 986.530 0.000
5 64.314 1 64.314 0.129 0.720
FRAE A 411.746 3 137.249 0.275 0.843
) * FEEHE T 842.657 3 280.886 0.564 0.640
Error 49820.760 100 498.208
Total 1078759.000 108
Corrected Total 51498.917 107

4. ET BRI HERAI B F SR AI L M E I HRE

XA TR AR D 3R [12], DA RS HE R R, DUE AR R A e or
L PEIR AR, HL PR DB ZE (1 7 IR
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Gt AE SRR R BAE R 4-8 o ¢ 4 RYLRATINAUR /N —3feidi T LA R i Il & AU : 0.987,
R IR IR R/ —SRE AT 2 A o) ELZRAR S AUl 5 1 Hodls 5

Table 4. Goodness of fit
Fz 4. WEHE

Model R R Square Adjusted R Square Std. Error of the Estimate

1 0.993 0.987 0.987 0.998

45 gy T AT Z2 0 B RN R R R 2B MEREAT R IR A5 2R . W LA F A SR p-{a Lk
0 (<EFMIKT 0.05), RUIPRAE S I AR A R (0] fE AR MR R

Table 5. Significance test of regression equation

5. EABENEEMRE

Model Sum of Squares df Mean Square F Sig.
Regression 7840.997 1 7840.997 7877.736 0.000
1 Residual 105.506 106 0.995
Total 7946.502 107

6 gy AR [FNA T AR R B K RE R B A 0 37 T kS, %%%pﬁmnﬁ%o
(<0.05), AR FLE “HRMUBESES” WRHS 0 FREER, B “ARMEESS” 5
BRI “HUFERS” A RENLRER R HE 6 IR EIETA

Hep G = —32.011+51.851 x [ IRAL AL IRy (1)

Table 6. Significance test of regression coefficients

6. EARKMBE MR

Unstandardized Coefficients Standardized Coefficients
Model t Sig.
B Std. Error Beta
(Constant) -32.011 1.437 -22.270 0.000
1
AR R AR 5 51.851 0.584 0.993 88.757 0.000

FPRBA IO G 3. 42 7 45t TRRER ISR, 85558 W] K-S /e p-(Ey 0.280, fE
BEMIKFH 0.05 5 FESZ IR, IWIRERIES A, T4 8 i tfuln k], HRENHEERE
PEKSF-9 0,05 BOZEAE T 5 0 ol 25 7257 o 3K HLA PGS0 AR ISR FR B 22 2 096 J2 R PR [ R AT AR S R 2R AR T

Table 7. K-S test of residuals
7. HREMK-S B

Unstandardized Residual

N 108
Mean 0.1158793
Normal Parameters
Std. Deviation 13.31413036
Kolmogorov-Smirnov Z 0.991
Asymp. Sig. (2-tailed) 0.280
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Table 8. One sample t-test of residuals

8. REMBMA (18I0

Test Value =0

t df Sig.(2-tailed) Mean Difference
Unstandardized Residual
0.090 107 0.928 0.11587925

BB, AT R AT 1 5707 Z 0 i, W T RS N AHE 5 R AR Spearman S5 ¢ AH
KAFON-0.082, KL p-E4 0.402, X NEHERY, FE8ZEEKTN 0.05 MK, EREFIIA
FAER T EBLAE 9). UL EZRRN], X HEPTEAL M2 PEm AR — A S B TR

Table 9. Spearman correlation coefficient

%% 9. Spearman FRIEXRH

SR &GSy B

Correlation Coefficient 1.000 -0.082

Spearman’s rtho SRR G EC T Sig. (2-tailed) 0.0 0.402
N 108 108

5. BETFBERMBERBOEFERSGEM Logistic [E]YFHEH

BA VS BCEE RS LSR5y, 127~150 530 “D87 5 105~126 43088 “K”7 5 90~104 430l “H7”
90 /LA e “E” , MRS USSR, AR RE S N “AlEgR” , Hilets “2al
SERT BUE 1. 2 3. 4R 7 . RV L R L “EY o RTIRAILL “ BRABERAS 7 BN
AT, DL “SAESR” MRS R, ¥ “E7 BUENSHIG, #IL LI Logistic [A] )17

Logit P, = ln(P(#ﬂk%;éﬁ =i)/P(F M5 = 4))
= B+ B xHBMEEEAR 7, i=1,2,3

210 T WIEHE A SR AL, o AR . RV L “HF L “EZY Il

8.3%-. 26.9%. 28.7%FH 36.1%. “L” Kb, “E” KE%.

2

Table 10. Case processing summary

F10. DRLERHE

arginal Percentage
N Marginal P

I 9 8.3%

B 29 26.9%
37

h 31 28.7%

%= 39 36.1%

Valid 108 100.0%

AN B E R B I FRPRAE S 11 Hgh i, FH Cox and Snell R?, Nagelkerke R* 1 McFadden R 4373l
9 0.535. 0.580 F10.298, BARASARAR 5y, (HRAL T AHE52K o A 12 il UK & Z /Y Pearson
RITREE ) p-1H4 0.999, KT 8E MK 0.05, FUIBA G R ab83E 1L A it ke, B iR AL &)
S 28 MR- TR0 S 4L PR 20 A G R 2 S

DOI: 10.12677/5a.2021.104072 710 Gt 5 3


https://doi.org/10.12677/sa.2021.104072

Table 11. Pseudo R-square

F11. ARA
Cox and Snell 0.535
Nagelkerke 0.580
McFadden 0.298

Table 12. Goodness of fit
= 12. HEERE

Chi-Square df Sig.
Pearson 81.169 123 0.999
Deviance 78.037 123 0.999

13 RPERIFHFEFGIAEE “ ARAGBEBS D 5, HRTREK p-[iL i 0, FEZEMK
L 0.05 ZEHER, AR “CHRMAEEISD” X Logit P TRk & 21 .

Table 13. Likelihood ratio tests
= 13, USALER TS

Model Fitting Criteria Likelihood Ratio Tests
Effect
—2 Log Likelihood of Reduced Model Chi-Square df Sig.
Intercept 208.995 89.391 3 0.000
H A RE RS2 202.413 82.809 3 0.000

AR S Hl T & Wald B3R g5 SR L2 14, BRCARIAE =MER, AR & “ 5 RAAEIEAE 57
IR L p-fEL 82/ N T R E KT 0.05, B, E= B hAsE “ §RABEES D" WEHRES 03
HREEZR, TR “HRMEEESS” 5 Logit P, (i=1,2,3)H R EMEMERR =/MEAH[EH

VR RV
Logit P, =1n(P(‘q~‘éik%z&=1)/P %ik%é&:@) )
=-50.191+18.058 x A R & B /154>
Logit P, = In(P (¥ %2 = 2)/ P(¥L %2 = 4)) W
=-21.082 +8.420 x H T AU AL IEAG 77
Logit £, = In(P( M52 =3)/ (554 = 4)) -

=-8.993+3.715xH AT he 155

Table 14. Parameter estimates

F 14. BEET

gL B Std. Error Wald df Sig. Exp(B)
) Intercept —50.191 10.631 22.291 1 0.000
ﬁn H R AR S 5 18.058 3.704 23.769 1 0.000 69,575,151.227
Intercept —21.082 4220 24.957 1 0.000
. SRR GRS C Ty 8.420 1.696 24.658 1 0.000 4537.867
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Continued

Intercept -—8.993 3.072 8.570 1 0.003

H IRk e A o 3.715 1.292 8.267 1 0.004 41.065

P15 W TR BRI AT TN () S R IERR R, G RE, TSSO 8T . “RT .
Crr w2 I IERTZES R T7.8% 62.1%. 22.6% )% 71.8%, i IEHIZEA 55.6%. R MIERZ
A RHEAR, (HEXT “iB” . “R”7 . “ZE” TlIEFRE S, KIiZamg —e s .

Table 15. Classification

F: 15 o
Predicted
Observed
e R aa % Percent Correct
i 7 2 0 0 77.8%
=3 2 18 3 6 62.1%
i 0 9 7 15 22.6%
% 0 4 7 28 71.8%
Overall Percentage 8.3% 30.6% 15.7% 45.4% 55.6%
6. &g

1) SRR, SRR 72 DA BTG A TS 2 MO RIS B
2) A WPECE R S ECE 5T 10 BT R AR, TR R SO R T, FLEL
LRI (R
3) Logistic [T LA S5 014 h K03 S0 S5 08 AT BRI, 7R et T4 5 T 68 e
BlERis, 7EASCHOME e, Logistic ISBURAF “fb” . “R” . “3 BN ERRER, R
“o TR,

E&mH
ILHEHERE: “T=H" MR 2017 FFEIR(D/2016/01/98).
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MEF. 23 AR E L NG5 R H[D]: (2200850, Bl R ITE K, 2003,

SRR, 7 P AR B ) BRI S U [D): [ L2240 3], K& AL K2, 2012.
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Table Al. A part of the observation data of the self-efficacy in mathematics learning and academic performance in math

® AL BFEFINBRMERSHFEF WS IR D W HE

Y 71474 K st SV BTN o #HELAX v vz 3 V33 v34 V35
e 8 86 % 000010801 S [EMER 1 2 3 2 2 3
[T 8 112 R 000010802 5 RE 1 4 2 4 4 4
[ 8 101 =S 000010803 5 R+ 1 3 3 3 3 3
[ 8 108 K 000010804 ¢ R* 1 303 4 3 4
& 8 124 K 000010805 % R 1 2 4 2 3 4
H— 8 94 EY 000010806 5 il 3 3 4 1 2 2
e 8 91 o 000010807 i L] 4 2 2 2 3 2
[T 8 68 %= 000010808 i RE 1 3 1 1 4 4
[T 8 103 K 000010809 NES 1 1 2 4 4 3
o 8 140 7 000010810 & RE 1 203 1 4 3
& 8 110 K 000010811 %« i 33 3 3 2 3
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