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Abstract

Students tend to slack off after entering university; therefore, it is very important to study the
early warning model for college students to graduate successfully and find a job. In this article,
through combing the literature and our school students’ actual situation, academic early warning
index system is established on five elements: the daily study time each week; student course se-
lection number; number of late, leaving early and truancy in one term; make-up exam course cre-
dits; semester grades. Based on distance discriminant method, Fisher discriminant method and
Bayes discriminant method of discriminant analysis method, three academic warning models are
established, and the test results show that distance discriminant method and Bayes discriminant
method have an accuracy of 100%. Finally, the three methods are compared and analyzed.

Keywords

Academic Warning, Discriminant Analysis, SPSS

ETHANSHENKFEFU RERBE T

Fedt, Toeik, And, &%, B @, & &

ML)\ — R BRI KK
Email: zhouxiaojing7924@126.com

Woks H . 20184F7 180 FHEM: 2018F8H1H: &AAHM: 20184F8H8H

=
FAEBARZUE, RESHHIRSAKIER, BHATITIE RN KA SRS Hk DR SRR

NEGIF: BeAE, TWERK, Fmed, mEE, Wi, 0 BT HRITIR AR R B R S ). ARl
A7, 2018, 7(8): 1149-1156. DOI: 10.12677/ass.2018.78169


http://www.hanspub.org/journal/ass
https://doi.org/10.12677/ass.2018.78169
https://doi.org/10.12677/ass.2018.78169
http://www.hanspub.org

TEAE %

SEE. ACBSREXREARFZELRFEL, BESRNEESEINE, FAEREE, BHER
2. FiB. BRRE, FHHERESS, FHRSENINERB L2V HERRER, BETHR
AHEF HIBER AR Fisher A H¥5E DA R MBI AVER L3 S FRERRL, JFR 4 TR, 3
HH B B 3 )5 R DL P BV IV BRE 100% . B JEHEAT T = A7 I BB 4T

XK ia
N HE, AN, SPSS

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

ol VB AR BB B S AR, 0 2 AR AT IR) B 20 A il RS A A 1 2 S T T ] A
Azl b R EEAT SE LT, IR A PRI JE AN RN R I, 3l A SRR E R KR =HZE
HITRE S5 U, W B A IR AL R, AR R I A2 ) AR S AR W A IR IR S il Sl i) —
s S EAE LT FUHI 1],

WK £ Course Signals (RS 5) & Gt/ Bt S AL AN I 2228 22 SPIRAS 19 R 48 X R AR GPA RS
SRS 4 FARGP S A E S RIE M B PR AT T b . ORI FE R, L
WA IT, RVAAE b R R IMOE R R 22 A, I BUE IR o AR RS BRI L. MRS Ek
PETLdT, BALTEa R E A, RIMENCE) B, A TR RS R BB A A RS, tt
WATLAE TR BRGNS AR R S8 ol > B2, (AN B R S AR AT SE LAY,
K TAEST7EM Logit BMEITHEBATHIFT2]. v T BEANER b HoR A, RIS AU (T
DUAETERF AN R Al F S U R G AT TR [3]. BP Fe PIZ AT N ] T3 R AT RE D TR 2R, AT
BEE BP 2% U A7 5 28 ] B2 A RE F1(4] -

2007 4R PHITTE 7 B R AL IR DL R AR o R AE B H AR B 4 — AT L (SR R0,
Bt 7B LR[S ] PRYIK 28 B2 B e e AN 4R T BRIE B I R Ak U ] B 7 5% M AR s
SR G ST KT iR AR A S TR ML AT T 4R 1T (6] 2009 4F 5 MIBHE K2R T HEN . BB, SIFEENXT
SIMIBHR A ISR O, DLZOK A K5 2T XERE AW TEXT R, JEH 2007 4 9 A A1 2008 4 9 H 1%
FEACPRACR AT LU, 1S MW FER ATy S S A b U 15 A P 22 A5 AL B R 7 T I B0
FEIM[7]. 2010 FEFRIGFMAESEE T LA A B PRI GURURIE N B BRARHE R, Il =2 Ik 0% (1 AR e A
BATHAT TR, (HRUT AT VR 224 (10 R BB 19 2 AR [8]. 2011 4R pjE I A4 i vy HR B A 2 L 73
LR, PRMNREE. eRP A R A AL, RNOR O E B AR G A AR TR SR, RO
SEAH T A RO LRI BE, RENGRVE S5 ISR IE[9]. RT3 PR RS, 2015 FEAR ISR T 4%
ERA MRS T A TERA10].

LREpTE, BEANS R CE RS T AR A BEAR AR S B S T AL
EBATIRNSENE, KES M5 AR E M R ST b, BRI, ASCEER B AE AN AR HR 52 2 FE Iy
m BB o MRS A VB AR, K R AT B A T A B, X R TR e AR AT i
ANTESE, AR BT Bt 2 4515 H R0 70 A vk I H B 30K, D TS F) A R0 T2 S5 200 11 el B3 EDUE )
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e, AR R E BT SO AL S TAESR O R e L M ORERE, AR SCHE T Al s 2 B 58 iUa (1
B e A0 4R S TS TAR MR, HEATHEE N ORISR A

2. REE A FE F BARARAVIE

Ol TR AT 2 AL — BERVE R TUETEM R AR R 2R, B e A T SR VR Aff 1 A e K
Wik, b ERFNE S AT G WU RCR o FR PR I DUCE AR S VTN R & JT DR DG, T BB X
FRPR R S NAZ A B UER . TR ST .

ARG AR Ar A 2 NI U DA S SRR BT, P45 G AN I SE BRI G L, ARG EL 7 H A2 ST a) /A,
FAEWREE, R FaB. IR, EIARNE RS, ARSI IE TN R AR B AL TR
BRI TR R

Hds R FH B\ — R B R 2 o TN AR 2 AR 2 AR 1) S bR 400 S ™= A S I R B, K
HAFEERIEE R, A0 SLHE, WO, SO, BemE., aamEa Mg, hikik
07 BT )\ — A B K 5 R 2 T 40 A7 [R) 27 (R AH DS B SR b AT R R e T, SRR Fadn A H
WIS A, EURECH, SRR RAB. WOIRIKEL AMERIEFS, FHONTIRGUE X TN ERR.
Hr, las. xtg. erd. ers WUALIAZEAE NRERIREA . (& IR AT k4 SPSS.

3. FIRI SR BT

FIN oM A 2 et it o R REASE R M e vt o M ik, 8 ORI L RN 2SR 7 30 i LK
Bl FIWTETRE AR T A BB AR B Gt oMk o Sl 00 23 A D5 ok I BB R AR S A E
FEAHOREAE L, RO BRI REE — o o DU SR S B R A UL T o P HE U R A B R AR 5
SRREAR I L (Y PR R R RN T VERR v 5 A0 BE B D00 E U L Fisher SAUAIAEN L DL S 5 14 D) 45

3.1. EEEFIHIREIEE ST

SEARBAR[T]: EEMRE QR RI8dE, HREN B E G, Bl LGB T, FE )
HEN AR TR REA N, R 55§ KA E OB AL MR B 28 i 2K

) fIA AR R EMMER A B ER

SPSS g il 74 | AR BT 2 HTINEE R, AR 7 H RSN, EREH, SRR E]
TR WHRE, AMERIES 7, SAHDSTTRGUE A AR AR DRI . T S OnE. &
CIE | LTS TR R AR . SRR 5 RIE AR SE, SRR ANE, RS IR,
VLA X TS A BEAT IR 3T A T e MAZ R AT LU H U5 A 2 28 B “ b iREH ” Jedkit
FUSL, HARE/NT 0.01, SATUZSHHI 2N, AR “IEREHE” RAEEH.

Table 1. Tests of equality of group means
= 1L BHATHENFREE

Wilks’ Lambda (1) F dfl an REN

JE 2 2 I (] (2N 0.059 122.631 4 31 0.000
A H

RF|, FaR, JEEREL 0.014 543.870 4 31 0.000

AEIRIE T 0.039 189.474 4 31 0.000

AN TR A 0.244 24.043 4 31 0.000

AR, BOAER—RAEPE B AL H .
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2) FALH ) R E
SPSS B A A ) 43 SR R R B 45 T ) R B SR BRI B0 2 2, AR A B R B 0 ) v )
S0 50 6 KN
y, =5.374x, +1.311x, —2.044x, +0.620x, —151.871
y, =0.858x, +8.851x, +1.854x, +0.546x, —133.833
y, =—2.836x, +17.412x, + 4.578x, +0.546x, —219.447
y, =—5.297x, +23.532x, +7.168x, +0.493x, —321.921

5 =—9.156x, +31.245x, +9.484x, +0.500x, —507.950

FIFH SPSS ¥ Compute Ty RENFITA A A2 BB AT N B0 H0 500 ek £, mT LA 3 BT R AR 1R 240 01 ek 2
Xy v ¥y yer vs b las (RN R EUE 439 11.57, 285.73, 470.62, 562.72, 618.75; xtg ]
)5 R A 7 5N 63.68, 191.05, 236.05, 220.99, 149.94; erd (135 eREUE 2> 5~ 104.85, 143.92,
107.41, 28.52, —116.39; ers [MH AR EUE 7> 71y 115.13, 148.93, 106.59, 23.00, —127.15,

(KK Tas VFONEE 1255 B xtg VHNEE =385 erd NS =25 i ers THONER 38, IXIERR 2 4/
FH AEG ) 1) B BB A A ot 0 P 5

3) rRAER

e 3 BT LA H P a0 550 B8 B0 BT A R ) 30 1) 45 SR AN SR R DA R FH A8 SCBGAIE I 4 531 465 S A4 )
MEZ . " ILAH 100%M) EfF=R .

3.2. Fisher FIREEBROE T

FEARBAE12]: ¥ m Hon ZERBEEHE B J7 ), o REFTIEBURIEAR N, B R n 4E7
[ IREAS RS B m 2210 . 7F n 225 18] PR 3R B4 1A) BE 28 e K RO ZR M4 & 1E N85 — Fisher HI5I K%L, LAtk
KSR . 5= Fisher ¥ 5 BA % .

1) 5750 5] R £

M SPSS iy i 7 [X 1] o B0 F2 K0 RT AR B R bR ARG SR 0 ek B R AR B AR UL R B &
AT CUE 4 AN AR bR AL IR SR 50 51 R 2

¥, =—0.455x, +0.931x, +0.372x, —0.004x, —2.302
¥, =0.156x, +0.698x, —0.387x, +0.027x, —11.374
¥ =0.096x, +0.208x, +0.170x, —0.025x, —1.790

¥, =—0.022x, —0.220x;, +0.329x, —0.028x, —11.869

Table 2. Classification function coefficients

PSS W O T ARk FARERIES
JE 2 2 I (] (N 5.374 0.858 —2.836 -5.297 -9.156
IRE], FUR. PR 1311 8.851 17.412 23.532 31.245
AEIRIE T —2.044 1.854 4.578 7.168 9.484
£ LyN B2 esy] 0.620 0.546 0.546 0.493 0.500
Gt -151.871 —133.883 —219.447 -321.921 -507.950
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Table 3. Classification results™®

T3 DRLER

H 3k T 23 0 0 0 0 23
W o s 0 4 0 0 0 4
J546 T
AT 0 0 3 0 0 3
P T 0 0 0 3 0 3
FARERIES 0 0 0 0 3 3
RKAr AR AE 0 2 1 0 1 4
% [ 3k i 100.0 0.0 0.0 0.0 0.0 100.0
W T 0.0 100.0 0.0 0.0 0.0 100.0
AT 0.0 0.0 100.0 0.0 0.0 100.0
8 0 T 4 0.0 0.0 0.0 100.0 0.0 100.0
ARCRIIL 0.0 0.0 0.0 0.0 100.0 100.0
AR IS 0.0 50.0 25.0 0.0 25.0 100.0
28 X HAIE® T PSS 23 0 0 0 0 23
W T 0 4 0 0 0 4
AT 0 0 3 0 0 3
P T 0 0 0 3 0 3
ANGNTTECS 0 0 0 0 3 3
% 3k o 100.0 0.0 0.0 0.0 0.0 100.0
W T 0.0 100.0 0.0 0.0 0.0 100.0
TR 0.0 0.0 100.0 0.0 0.0 100.0
¥ o T 0.0 0.0 0.0 100.0 0.0 100.0
ANGNTTECS 0.0 0.0 0.0 0.0 100.0 100.0

“100.0% M AG 5 L OLERME CLIEHH A3 © (LSEEX AT A B IR LR A HEAT 22 BT e AE5S XBRIE R, R — LR 25 IR % 5%
fEZ AN A WEHEATA R BT 7398 ©100.0% 38 U IE C 4 AW S4ME S IEH L 43 26

FIF SPSS ] Compute HIREHG BT AFEA TR S NBILL b 4 ANFRI R, w7 LIS B TE BEA T H)
W ER B (5 4) o 45 FRE B 10 BB B000E 20 391 (27,94, 2.44, -0.02, 16.56), (11.58, 0.25, —4.30, —18.41), (1.90, 0.05,
—7.20,-20.30), (1.26,-0.44,-7.79, —20.36).

2) PBRESE R R EVER Wilks” Lambda 1656

5 4 T AR 5 B8 B ROMEAS 56 . Wilks® Lambda SEFEAE 0 & 1 208, EEEL 0 FonHIEA
[, L 1| RRAEERTE X LEAAR. HT Wilks” Lambda il &I MHEAGKE], —K
WHRET G E. df BEERH TR EEEACERE B E. sig 8P R\ EPIE AR, |
TEA BB LS — R MR . MR R AT DU th ) ) R 80 5 VAR B 1) sig {EL 4 )2 0.000, 0.518,
0.930, 0.796. BT H—ANLMMEKRT 0.05, #AGHE—ANHI B, Rt F SRR ) JE o

3.3. DIHHArFIAER B R L
DUt g AR 13 R AR T T RO R 2 — R AR, W Se I BE AR A R AR X A A

DOI: 10.12677/ass.2018.78169 1153 FES R ERTH


https://doi.org/10.12677/ass.2018.78169

TEAE %

W, RJE DA, FAFEAREIECERIARCERM R A, FEERMR . S gt HEw

OIS 5 B A R AEAT S e DL S SR T 500 2 A A5 3 DL J4r 40531072
1) DLECKTE ., WEHE., momE, SO, LOmEms A misEie &R e,

P =§=0.639 . D :%:0.111 . Dy :%:o.o& _ :%:o.osm Ps :%:0.083
[E7% 6 453 .
2) L DU oR 2
T T DL i e = G R ) R ORI
MAZZE AT 15 UL i i 5 AN 50 R O
Vio = 5.374x, +1.311x, —2.044x, +0.620x, —150.709
y,, = 0.858x, +8.851x, +1.854x, +0.546x, —134.471
Yy, = —2.836x, +17.412x, +4.578x, +0.546x, —220.323
Vi3 ==5.297x, +23.532x, +7.168x, +0.493x, —322.796
Viu ==9.156x, +31.245x, +9.484x, +0.500x, — 508.826

Table 4. Canonical discriminant function coefficients

4. BBXFRBRK

1 2 3 4
JE 5 S [R] (ZN ) —0.455 0.156 0.906 —-0.022
BE|. BB, SRR 0.931 0.698 0.208 -0.220
Ty 0.372 -0.387 0.170 0.329
ZHAN TSGR AN -0.004 0.027 -0.025 0.028
GiE) -2.302 -11.374 -1.790 -11.869
PRI R AL
Table 5. Wilks” Lambda (1)
%% 5. Wilks’ Lambda (1)
BREL ARG E Wilks’ Lambda () il df T
1% 4 0.006 158.060 16 0.000
254 0.765 8.165 9 0.518
3% 4 0.972 0.865 4 0.930
4 0.998 0.067 1 0.796
Table 6. Prior probabilities for groups
< 6. BHAMERINZER
TR TEHT 3 AT H A R R AR A M H A IS AR N AL
F 3k fii 0.639 23 23.000
o 0.111 4 4.000
WO 0.083 3 3.000
ieqaen ik d 0.083 3 3.000
EANEEN kS 0.083 3 3.000
it 1.000 36 36.000
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3) F59) bR BAE R TR 45 R 06
AP IR AN AZ FL ISR X ) 4 R AE R VE BEAT 30AE . AR 8 WL, HERAZH N 100%.

3.4. FURERALLR

B PRSI e R AR AR 2R I RECE 7 X e e (BRI A R B 45 R 5 SR L 2L
RMBURFIE, BTl B SR P AR S

Table 7. Classification function coefficients

F Sk T W T O T ARk FANCRES
JE 2 2[RI (/NI 5374 0.858 -2.836 -5.297 -9.156
BE, B, R 1311 8.851 17.412 23.532 31.245
B IRFES 5 —2.044 1.854 4.578 7.168 9.484
ZHAN TSGR AN 0.620 0.546 0.546 0.493 0.500
GiE) -150.709 -134.471 -220.323 -322.796 -508.826
Table 8. Classification results™®
8. RLEER
TR FISk i PERERE AT P T ANGNTTECS it
13k il 23 0 0 0 0 23
W 0 4 0 0 0 4
WO 0 0 3 0 0 3
ieqaen ke d 0 0 0 3 0 3
JE® 4%
EANEEN kS 0 0 0 0 3 3
R LA 0 2 1 0 1 4
1 S T4 100.0 0.0 0.0 0.0 0.0 100.0
W 0.0 100.0 0.0 0.0 0.0 100.0
BT 0.0 0.0 100.0 0.0 0.0 100.0
ieqaen ke d 0.0 0.0 0.0 100.0 0.0 100.0
LI T 0.0 0.0 0.0 0.0 100.0 100.0
R LRI 0.0 50.0 25.0 0.0 25.0 100.0
13k il 23 0 0 0 0 23
T 0 4 0 0 0 4
T 0 0 3 0 0 3
LI T 0 0 0 0 3 3
IR % 13k T 100.0 0.0 0.0 0.0 0.0 100.0
T 0.0 100.0 0.0 0.0 0.0 100.0
WO 0.0 0.0 100.0 0.0 0.0 100.0
ieqaen ik d 0.0 0.0 0.0 100.0 0.0 100.0
EANEEN kS 0.0 0.0 0.0 0.0 100.0 100.0

“100.0% IG5 S B CIERHIAY S © (LREEX 00T o AR IR SR A AT 50 SBE . B8 XBRE T, B — LB 2 1A A% M 2%
THZ M T WG ATAE AT BR BT 205 ©100.0%A 38 ERAIE C 4 S L IE 32
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Fisher BB A | AHBIRBEE, GeMAIBIRER MR, T LSS 5 500 B 4 R —
5, 0L R

VUS55 07 T 0 KT 7 A A OB 34 K0 A S B R LR L A0 543 5
LRI 0,

4. &g

AR S P A R DU AL 2 7k A SR A 2ol 0 AT b AR D E M E A
ity BAE T AL IUE AL SR RR, AL 1R RPAI MR . Fisher 50 20 Ml AL DL S8 0 51
O BT RIS 2ol P I DUEAT T TN, R BRI L DU TR AR, X PR R
0, TRIMASREE s, FIEEVESR, RN bIEFRPFO h IR Ot i 1225 PP dabs, R THEE . &%
PRERRE, PTULEAFEIR AR Z A, AR AENE S E 2 261, RS X AL B HL IR 45 2 5 0

EHEWH

2017 FEIpTTA B S8 E #UFCE— H (Jr'5: SIGY20170441); 2018 B IRILA RSB A R
R SR B(GBB1318087); 2017 4F KPR #7224 R 22 ;U RIH 7501 H (4% % : DSGB2018110); 2017 4F
BT RE AR AL E ST H (5 : 2017LXY04).
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