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Table 1  Student performance data set description

Jrs J& PER A JRVERE

1 o g GP( Gabriel Pereira)= 0; MS( Mousinho da Silveira) = 1

2 SR Z=0;%=1

3 LA [15,22]

4 FREAEHE Wi =05 K =1

5 P I A 3 A=0;8id 3 A=1

6 ACBRETRIRES [lJE=0;0p=1

7 BERZHHE R KB =0,/NE=1;5~9 Fh =2, THHEF =3, AFHFT =4

8 RETHE L b2 = 05V = 1350 AE S =23 R =35 IS A = 4

9 BERTAE PO =1; B4 =2, g5k =3 ;75K =4; Hfth =0

10 AR TAE PO =19 =2 g5k =3;7EK =4; Hfth =0

11 TR N BISE = 1 2R 2 = 2 O R = 3, HoAb =0

12 WP A BER =156 =2 HiAl1=0

13 2R e AR R[] /NF 15 min=1;15~30 min=2;30~60 min=3; KF 60 min=4
14 £ JH 2 29 i ) /NF2h=1;2~5h=2;5~10 h=3;KF 10 h=4

15 i 2RI LR=1;2k=2;3 K=3; RTHET 41k=4

16 B OE SN UFERS JE=1;7%=0

17 FIENS B B S Ff Z=1;%=0

18 ZnahiR B=1;7%=0

19 RIS E=1;7%=0

20 a4l JLFE £=1;7%=0

21 R E=1;1=0

22 Z A M4 JE=1;%=0

23 TERANE E=1;%=0

24 FBE R FIFIR AR 22 ) E 5 4 AR OCBE 1~5

25 i &=y RERE el ] MAEH DR £ ARUIRE 1~5

26 FRA A B MAEH DB R 2 RRIUE 1~5

27 JEL A A MAEH DR £ AROHE 1~5

28 JRIAR A MAEH DR R £ AROHE 1~5

29 EYilig 45 2 NI PN H 22 B34 AR UIE 1~5

30 BRI [0,93]

31 55 1 B BOist [0,20]

32 55 2 B Boist [0,20]

33 LN [0,20]
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Table 2 Student data set description of the third high school in Pucheng county
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9 WRIF %) i =305 =1;/ DRI =1

10 kSt [0,960]




AL, 5522 ST R DN R A2 4 5 ST

320 XIE Juanying,et al.Mining the key factors behind student performance and predicting students” examination scores.

JE 42 )5 K-means S35 AT RIS T, 4248 52 Wi 2 A=
SRS SR A 2R I, LARIT PO S B R AS B
G RILIR AR TTO AN 1 Fs.

+o ~ %1
= 0% - g
= 06
<04
= 0.2

09737577 9 11 13 15 17 19 21 23 25 27 29 31
JE LR

1 #F 45 K-means B.3EX%T UCI f¥ student
performance 406 A5 A L i 2k
Fig. 1 The centroids of clusters by density based global

K-means on student performance dataset from UCI

K1 S2aR gl R 7  JRCERAESE 1.4.7 122
JEPER2E AR T R, % 4 A @2 Bl A A I e o
B GRBE ML B 25 52 ORI S LU A ) 4% 5
RPRLERALE 8.13.21.23 R A —E % 7.
I BR T 2 A BT AR A A SRR ARk RSS2 ) S SR RE
AR ZEG LR 2 R BT AR R AL, SR 2 H
PRIE oA W L AE B e] AR B RS IR AR X
4 N XS A o ST A — 2 . it n] W,
Bt BTS2 B G RE PR BT S5 SR N R, ib 52
2 T A5 P AE TR R R . 52 4% 1 S Y O
R Zr B F A R E I B E 2 E e
JE RN GE 28 IR
5.1.2 REG XM

WRYEFZ WA 12T ST 4 > SR IR A 0 0 272
R 42 )5 K-means Sk E1T RIS T, 19 5111% 4
B PE S5 RS IR R, AnfE] 2 PR,

uGP

0.7

= MS
0.6 il
ex 0.5 ﬁﬁ
?04 AT
' u R
0.3 m 5~94Eg%
02 B YEHE
: L N
0.1 LEE
O 1 1 L] jﬁ

Il
BEEAL FEEHE  RSRED FEME
B2 2pA s i Al KL |
BERSZHH R KA TG 45 ) RIS B

Fig. 2 Correlation analysis between student performance

FrifEfb i

and his school ,home address, his mother’s education,

and his home’s network exists or not

P2 fR  GP 24 i 2 A S T MS 22 A 1Y
SR T AR RIS T A A AR I S B2
A AR ISR, SRR AR B 2R 52 0
HEEHH S ~9 SFRHH MEEER Bt 2 i a4, il
Gl MR R 2 S HOR 122 R KA 2%
(27 2R PSR T AT 2% 1) 2 A I AR 75 I A 5
LR A2 ST R, 2 R AR
T BT B REE R BT, R
GULTHRZ LS HE T, WA REHRR £
RN FRELFPIR BT LA AT, Ha B AR 1251
TR

ZE LT Al A R R AL A 2R
ZHEREMEKRER TR (KA TS 5
IS YIRS X AT & — oA AT H A
A RIS S R 2 T AR A T 25 ) B
U, 2 >0 G B, T AT A SO 45 7
M AR AR , PTE B B IR, =7 2T I
GUXTRCE s 3 0 R B s 9 B A BE I 1
TS 7 45 T 48 S AN By, = A2 Gt A SR it 2 i
U, 2 A B BAR MR TR X% 71 5] 68
T
5.1.3 &l o7

ASAAE IR PO R S IS 3 0% 1R
GLARYE 2. 1 WA A A ST 77 3% , B0 i
A 3 AN ST, SR 5 742 A S B S i el It
XTREAGEA T2 5, A T G5t 1 52 B B S5 A7 0 L.
SEPR G BN RS AR L RN TE 3 s

MIE 3 2B 45 AT LR - B A4t S Bl
AR — B, Bl S ICBR ST BN A /N B I Sl
1,201 R A RS T T vk R 0 A of At s T

20

15
5
=10

—e— T 5
—=— PN ST

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i
N \q’\ \‘0\ %Q\ ’\P\\ qc,b\ n;\,\ G)(o\ VQ\ bP(\ b%’\ 6(\,\ ‘3‘0\ bQ\ ‘Obt\
HA S
K3 5 3 BTN s 5 S PR G xT L
Fig. 3 Comparison between the predictive scores and

the true ones of the third test

XHREASHT 30 AN PE+26 3 % 1S PRI ST 1
AR T 30 AN B+ 5 3 5 I T R S A



17150 24 225 (BB L2019, 11(3) :316-325

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2019,11(3) :316-325

HIEIESE , o0 R % B 42 Ry K-means #F17 528,15
FIPARAEE R LA 3 7 5 09 PR 48 b i F A
W% &1 5 552 PR i & 1Y AR A 2. 2% VE M 46 Bs 3R 3
Ji7R.

®3 BNBSEREERERE
Table 3  The evaluation criterion values of the clustering

of the predictive scores

R EiEgay
5 Rand Jaccard ARI K
Eis EX S HER 2
BE  2213.6 0.9938 0.9884  0.9877 99. 69%

23 IR EE IR WOR |, FEAS T A% RN S B B S
G3 MHEAT R E 4Ry K-means FE2E0H7, H 99. 69% 1)
FEAR I RS EE SRR, T pie i SR 25 45 (1) Rand 45
¥ Jaccard ZEUM ART ZHARF Hal 1, ULBHEE R Y
BRE T T v P AR R AN [R) J2 U 2 A 1 il &t T )
PR R .
52 HEERE=SRPEZERGHN
52,1 mEGEHwREESH

SUETH A AT S22 AR BB R R LR
SRR 2R AR A S o AR SRR EE 53
AT R Ad F % 42 J5) K-means X} 2019 Jf3E
FACEGRRENY 626 222 R R 4 NI 4 TR TR
Y 4 AN TG U 7E 25 a1 B RO R 2. B o S A
FERBEEE LS ) R 45 X L& 5 .

2. ——2K1 I3
1o}  —=—22 Hftia %

& %ﬁ\ g & %5%» D

§
A
> f’% @fv&) ’i%)y é\%& ‘\\Q{&

iiES Y

B4 2019 Ji oAz SRS O AE 25 T 1 F) B i 2
Fig. 4 The centroid curve of the clustering

results of the grade 2019

4 RN 4 R NSRS, TR 2 R
MIRSTR Z 5 | S R IS a2 = 7 3 A 1E Y
G 2 RICE AN B Iy SRS
W PPIR S Al 58 BUAF B S A4 1 B U 22 S 0K
SR AR B W B S A ST — SR

321

(HAE EZWE, UONBR T 52 ) St 22 1 26HE , He
b R A R R Y LR R G 2 ) R
MR, 2] BT IO 4 55 2 2805, IR IR 2 )
JE M BB 5 T2 S BT 22 5 156 3 250K,
) ISR 22 B 3 M A T 1k Y UE R AR, H
7 ) MG R B 4 TEIZ R R A BUEAR T > St
I Z R 2 e R PR IUE. IR, PR 5 ) X 2
A G2 AR (AN R SE A IE A O, R o~
AR M, Yo o) BB R, ARk
SN, IR A REAR TH A A2 UG 4 A AR SR AR IR FE AR
A, 72 I ST R A RO 4 8957 AR, SCRE SR A XA
B AT UL oA S PN SRR SRR P W
ARZS AL 58 AR DL 3 DIAR 5.

06r W
0.5F W SRR SRALE
8 04t
=
> 03f
iz 02t
O'l | I I I I
0 1 1 1 J
E[FERS o B3R AL
5 HESIERCEREZT RSO
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R A GREIR R E BRI TR 4, SCREAE
(477 228/ 5 ISR IR 2, SCRRAFI T 2280/ 5 1
1 P EBTREE  BESRAR IR T7 250K, SCRAF IR JT 22
ORISR 22 3, BESRAFI T ZE iR, SCRAF I
T 2R H e AT UL, o5 SRR AR % AL T 2 B
J5 ZEBUN W %1 ISR G, T A0 B i T 47 %l 4
K, BIT7 28R, £ 7  DUIAR 0 45 22 3 5 3 e A



322

FEIEA — B e AR AR R AN K.

MIELS al L, AR B SR SR BE 27 A ST e TR K
JEZ AR I, Ul I B2 G JE X 2% 1 ) R AT L T 5
Wil BRI BE R, SRS GRE I T IS T B0
SRR BER LT ST, AT WLAE R X T I EE LA
RUTH L T R AR R R SR .
5.2.2 METXRIRLE RS

MRYE2 A W3 SRR W RAR S A
S Bl AR 5 ) A T A e R AT R )
B, A 25 Jm S ST SRR OC &R, W 6 FT .

K6 o, i A REE Y o A U GTR AT, I3
NSRBI Z Wit A Hofts (— e 2 A HLAC )
(A2 G i 22 B 58 2 1 O RS T LB g 2 A
B f, PR D o R B0 N R SR
AL 2 AL 1 R B A LY~ A il St e i, 9K
JERUIR AL D s v W A g o 2R R
TRt 2 b Yk 2k St i, EIRRZ 4L
IR RESR R B A W A 2 AR Tk, b RO 2 B
AL AN REAE P i T 0 W D Y 2 2R il i e 22 BE 06 42 I
SRRl 14 25 LG o U, 4 I 58 R ARl
22 AR ISR 2, KR IRl AN BB 12 ik 8l py 2 2
G e 25 PR o AT BT ) S A S R AR, PR G
AJEARRI AR R, TR 7 ) B A
H RS 2%

AL, 5522 ST R DN R A2 4 5 ST

XIE Juanying,et al.Mining the key factors behind student performance and predicting students’ examination scores.

H G AT UL, 22 A 1 W3 A sl i A R
ACRE SR AR R AR 4% B A 72 POl B R DGR Y
VERT AHACRE S Hof AXHEZF RIZCE VI A S AR
ACEE2E PR 22 A GRS AR K, AL BRIk &y, 22 A=
BLEGTRRAT | SCEE2E PR AIR , 27 A i il 2. IR PR
BXPEEA S WA, Fig e B A p A E T
PHOZEA SRR 5, IR PR S RNE &)
AR A G 25 5 HE AR 58 I %) HE 1l
SRR, BRI 58 BUAE ML 9 27 A st L 75 , AN
REFR T SE AL 1 2 A B4 22 05 2 > T 24
B2 > WS AEK  ABAE IR 5 22 2 A B — e R
A, —BRIG N7 > I AN REHE =y 222 2 2T .
5.2.3  REEFRM L5 R 5T

DL 2.2 AR R iU A O vk R i 2019
Jo2E A ST 2020 Ji 24 A B S SR I 4% RO ik
WL % 2 A EA T 45, B A 2020 Ji 4527 2 1 1330
PRGNSR . 452 AR T AR 5 S B i S E
K 7 fros.

M T BT UL F500 5 St 5 S B i S LT 58 4 —
2, ISEBR ST F 28, 1N CE R/NE B 3, it
AIOL 2.2 1 B A kT ik T A T A R R
B 2 O M b T 2 A i .

X 2020 Ji 2 Az 1) 52 B 2% 12 58 G RN T B & 43
WIHEFT 4R K-means B2, 15 3] JF IR i 57 R 2

071
0.6f
5 0.5F
50&
g 03F
£ 02}
0.1F
Wi BT AL RIS SRRl BRI
Flor M SO0F% Hiflh N L oItk W N KER L B & | wk
I e B KR B AED B e B SERK AHESER, Kt & (=%

K6 Hmik St s o R

Fig. 6 The correlation analysis between each attribute and student performance
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Mining the key factors behind student performance and
predicting students’ examination scores

XIE Juanying' ZHANG Yi'> CHEN Enhong’
1 School of Computer Science ,Shaanxi Normal University,Xi’an 710062
2 The Third Senior Middle School of Pucheng County,Pucheng County 715500
3 School of Computer Science and Technology, University of Science and Technology of China,Hefei 230026

Abstract Understanding the key factors that influence student performances will help students, teachers, and ad-
ministrators to improve the performance of the students.To this end,the density-based global K-means algorithm is
adopted to perform cluster analysis of the student performance data from the UCI machine learning repository for two
secondary education Portuguese schools and for a senior middle school of the Pucheng county in the Shaanxi prov-
ince.The results for the two Portuguese schools reveal that student performance is strongly related to the specific
school where the student is enrolled , and location of residence , mother’s education level , and if the network is availa-
ble or not in the family.Education level of the father,the time the student takes on the way to school ,the willingness
of the student to go to college, and whether the student is in love are factors affecting the student performance to
some extent.The results of the third senior middle school demonstrate that student performance is strong related to
their guardians, parents’ age , parents’ education level , learning attitude of the student,and the time the student de-
votes to courses after classes.In addition,the results indicate that scores of a student for the upcoming examination
can be predicted with the available ones and that the predicted scores coincide with the actual ones.The studies in
this paper demonstrate that student performance is strong related to parents’ education level , especially to mother’s
education level. The higher the level of education of the mother,the better the student performance.Parents cannot
ignore their role in the individual growth of children.It is important to teach students to study actively to improve
their achievements.Finally it is imperative that the education gap between the urban and rural areas is narrowed.

Key words educational data mining; student performance analysis; density-based global K-means; association

analysis ; prediction analysis



