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Abstract: Most of the current university performance prediction systems use students’ background information or
learning history as the criteria for judgment. Background information has little correlation with course performance,
and learning history can only be obtained during the course. Known before. Therefore, how to know the correlation
between future academic performance and courses before selecting courses so as to serve as a reference for students to
make decisions on taking this course will be a topic worth exploring. This study uses the students who entered a
comprehensive university in ten academic years as the research subjects, and the student course records of all required
courses as the research data. The results of this study show that (1) students’ past course grades are correlated with
their future course grades; (2) cluster analysis can improve the prediction accuracy of association rules; and (3) the
number of clusters affects the prediction accuracy of association rules.

Keywords: Learning Portfolios, Educational Data Mining, learning effectiveness

1. A&

LFRFZHLEHERERARSN, EHF AR EBSHHELE T RAT ORAFT
LEAG R R, Ao KA S A A W5 LAy 3 S AR A2 H A (Smirnov, 2020). £ F IH # 5
4 09 % H 4 (Botelho et al., 2019). 4% MOOC # K LA 17 4 TARI 2 H & 35 3, 2020) .
& RAT A5 2\ 0 S B AT (R AR, 2019) R F A F Y R, BB eF ARG HRETHI)E
BB R E BT BT ALY (RHE2014H)5SE. BENFARELE: AAZAERT
G BB RAL(AFFR, 2019) K S AT F R E S FH RPN (RE7, 2014) RAF E I 0F M AR A &
Mot A, &b 20 RS A0S ¥ T AZ 4 (Botelho et al., 2019)% %, #R A LA R4 H 5
EEH ARG EARBFERARERETETRE, PREFTREE., FHRIHRAICELS
HERIFHEAEN, BHFUERARKRATT LDEHRAAARKS; BBGE L RAH
LCETEAZRBELELES NS A TMERKREFATME, LRZS TELEARIFHIE
RAREL, Wb, WTHEARBERRANK, BrARMGSATRENETHE, BB
HEE LB RERBERIAMBAZA, AR AT RIRT T RHRA,
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BEZGDEBREERFOERNRE, FERAFTEIETAMEE LAELG TP BIE
Rk, RAMERF SRR KR, MEAMRER, HERGLMERNASBEAR, HFEEHL
SRR 2 GGE AR R ABEATH R, KRR R GHA it % TG A8, T4k
B R G AR T e BT R a9 i X AL 69 T 2 (Roy & Dutta, 2022). B 715 4 f£iZ 2320,
B EA S NIEBRIAT AN EIRMK AHEE, ) A LAAE M, BB TR AL F,
B A B Sk S H A A AT AT, BN EAZIBABAREE ZHZEETH, NPk AR
WARE RS A S AZIFE A A FORAE, £ RRAFEGREREERE Y R

Bl 8 #L A (Association Rule)#9 '€ & % : R3% [={il,i2,...m\ZATAE X HAAGEL. AR
D={t1,12,... .} RATA X B &sk t 9% EL, EARANBKXE XY, AF XS, YCSI B
XNY = oo B4 b Bt & A& 5 A L+ Z (support) 3213 # & (confidence) st v 1B 5 2 SFBF — 14 &
A LR ARE 60 & B4R, — 15 B A S ROMB X, FHELRAELINAZTS K7 1 (Hanetal.,
2022). bk, KA XA AE R B E 5 A7(Cluster analysis), '€ A —18 %% 2 0425, ARIFAR A
TR, WA RAUSEN T X ES, EEF A ETHE, VOEITARAM &5
HiBAL, WA AR H AHMAEM, FEHSRARMNBGEE, ME2ER L
TR E ARG MG, BESTBHAFSZHAE, AFREAARK ), LEZEE
BEHE EMAESFHRA, B AFRTEFER AHLHE K-means B4 KT EEE DT H
(Aljarbouh et al.,2022)..

3. FART ik

3.1 FEHZERTHRIR

AFTAERAZARAETRHAERE I0BEFEEZGALEGREZIEASGREHN, A
1 R B 9 AT AL A AF £S5 (KBRS MERE) . FFE. FH. RELH.
Brl. RRFE. 4R, LA A 411 LF2 AT, 483HA 17352 £8H. AR
PRRATE A 140 P, Hb 59 P ALB42%), 81 P AHES(58%). AFFIAR A G948 F 4
E A 17352 £, AP AGEBFAAIIE 60 20945 2039 £(12%), @BFEALPIHEAE 15313
#(88%), AR VAR 8 AFFHENFHFLETHBAINREA, REA2MBEEFENEHEL
A AR A, VOBATTARIEAIDIGR . BRAEGEF T AR P, B A 69 A fk s
BE ARG T E A XRE, BE 2SS TR ESEEGRG T X, EAMEME, A&
SHBRBIRIHZEF R, B, MW iEF SR, RNARREZMILRE T ARG OIRER R
Bl egiRdE, AEEATRBIE, ARSI, RHRB AR E. Bk, AFTHR
BAEG BB, Am—BEHEF, HaiddegRigilalnidzd s, REFIZHLE
M A [F. 1. 2, 3. 4] .
3.2. FAXLA

A5 4% B SAS 9.4 F 49 SAS Enterprise Guide 8.1 32 SAS Enterprise Miner 15.1 # % 4F 7
B F & T E SAS 494 A% (https://www.sas.com/zh tw/software/enterprise-miner.html),
Ho 35 B SRS AT AN ) P B S R AT R GT AT B R S, AR R o A B A IR AR A

4. FARER

4.1. FIF M B4R # 5 F 4Rk E TR

A R Z R LR A ANARIE L E R 69 = 4K, BUAT 200 1AL A AR ZAE R, b 200 1A HLAY
ZEEETHEA 11.55%, FHAETFHEAE 43.58%, RAMEFHEAE 1.75, H—mmaaL
FER-FHE A 33%, H AR EHEFFHMEL 53.43%. HANSGHA| Z FAR]) B F 5
1K, EFANZ AR BAER A 50%E Z4K7A 50%, LA &E AEE. B, KFAXH
% & 5% —FA TR R A RAKGS S0%FLA, EAFRIGAZHA], REFE—RTARBEEER HME
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2% — R H, FEHBE R AEEZ AR, BB AR S BEAA, RARAES A
A EAER 65%ABARA 10 £, RAR., BERHAESBRINAR, LRFETEE LA
M, IFERGERS, FRELTRE, aRAMETBFE LA, aAIBE. B
RAMEHGERETK, W H—ATABEHEFE 60%VAL AT B4 B IR A K255 5 A7
ZEHER, BIKFRALR H—BTAREEER 60% A LGEAMBRAELE, ok 1 AT
*1
TAREHJE 60% KX _LE 59 B BE AR A

| | TRUEI FALSE1 ®AMI EEZhEEI TRUEZ FALSEZ SBAMz mizh®s Support(FConfidencs PssudoLift Rule

2 8 3 1 7271% 10 ! 11 %091% 1351 505 213 WI—EEHES (4= RI— TR

gl on 1 12 9L67% 11 | 12 9LE7T% 1291 4624 L69 WLZTHESER F = WL=TRMRETE—) )
4 7 4 11 5364% g 3 11 7273% 1231 4607 178 WT—ERERS— 4= WT—TREHE 4

5 0 E 12 75.00% 11 1 12 DLET% 1231 4703 200 WTT HEEAM 4= W TS 4

6 5 3 E: 62.50% 6 2 g 75.00% 12.01 51.95 240 WIZFTIEMS 4= FT= FRHMRE 4

7| 10 2 12 8B% 10 2 2 8333% 1171 4483 23 AT HEMEAE 4= ST THAMENRERER 4
- 8 4 12 66E7% 10 2 12 $3.33% 171 4483 200 WL RIfEAM 4— WI= EWEE 4

9 6 2 2 75.00% 6 2 g 75.00% 1141 4035 261 WL FTESE 4 — FTTESENNARES 4
10 g 6 15 60.00% 11 4 15 73.33% 11.41 4872 230 EI—TEIRNEEC) 4= §1= M 4
1l 10 S 15 66.67% 1 4 15 73.33% 1111 4744 251 WI—TELEHEEC) 4= ST THSERNRFES 4
12, 3 4 12 6667% 11 1 2 96T% JLIE:TRN: | L7 WL THEEER F— WL ERENETTC)
13 9 3 12 73.00% 11 1 12 9167% 10.51 40.23 213 AT RS 4 — LTI ERE 4

M9 6 15 60.00% 13 2 15 #567% 021 435 230 WI-TEIEHEEC) 4= RLTTHEMERE 4
15 5 3 8 62.50% 6 2 3 75.00% 10.21 44.16 233 WL ETHNS | — L THEEER 4

6| @ ] 12| 6667% 10 2 2 $3.33% 1021 3908 178 WL ESHEEE 4 = L= TERWEEE )

17| 4 1 5 30.00% | I 5 20.00% 021 4000 261 WIS BESRE = RT=THRMBINES 4

18| 3 4 12 6667% 10 2 12 83.33% 021 3908 191 WILZ BEPEER 4= W= EIHESHE ¢

9| 16 6 2 MR 19 3 2 ;A% 021 5397 264 WITTHAMEARREN 4= L= EWEE 4
2 9 3 12 75.00% 10 2 12 23.33% 201 3793 101 WTC RSPt 4= T TR 4

21

2| 15 7 26 M.35% 188 k3 26 83.19% 1121 4494 219 i

4.2, HEIFBEDGRAZZFLFERGE T BEA

BEPWMER, A PHE I RS, MABBRANLERE, BHE2, 20 A, THEMER.
MR FEAAG =, A BABEARE =, BEIAKIZA, IAEAAAY Lhwit;, BHE4
H 17T A, ERXEF (—)  AXREEH (2) #0855 =, AHBAEARE =, 0k 2 FiT.
% 2.

P EEEER
HEFIHE
BXR | BXRH  sRas rank_Sco
BEAY == (—) (2) = 2HBF re_Mean
28 1 24.57% | 20.91% @ 22.97% | 19.59% | 36.98%
20 2 3259% | 3698% | 6202% @ 5063% | 58.49%
12 3 76.58% | 81.88% | 81.09% | 74.81% | 78.00%
17 4 6942% | 6195% | 4496% @ 3624% | 57.73%

TR EER T, FAANEEE—RARENHBE 4, AMBE 4 09FRAEHEFE a9 HE
LRI E EF, B TeEAARRAMOEETH, ANEEERE A TRAMRENY
BOASBANTE, FHANAEDARNRLENY —F, mEIBANAADRANR
ey — 2, SR AT AP AR B, FIRN B 2 B 4 AR,
BB EAARCGA AR R E, FPWHEAL XK (—) #EKHI (Z) 2R
Bk, W BHEATAMRAGRBEE, o R IG5 AR AEET O, FTFFE] 64 B B AR
RURAE Ao RATA R EIET, RESZAHAMNERERAANEEE, dok 3 HT.

% 3.
P EEIR TA P SCHE AT E &

TRUEL FALSEl #MAHL AIrE! TRUEZ2 FALSEz #ABR mioiEs Supperti%onfidence(sFsendoLift REg EEE
4-1 435 174 650 73.04% 381 i 600 88.03% 6.9% 5B57% | 1% 7200 3550%
42 55 21 ™| T23% 59 17 % 7R63% 1585% 40.02% 140 190200 8.50%
4.3 255 110 B3 60.86% 265 100 5 T260% 2.02%  0.30% 146 54200 27.00%
44 41 13 50 60.49% 50 0 50 84.75% 1543% 4331% 128 15000 7.50%
4RI 837 323 160 F216% 955 205 160 82.33% 261%  S087% 137 1504800 19.38%

Eocpnyi: 159 it} 26 T0.35% 188 kS WE 8319% 1121%  4494% | 2.19 19200 9.50%
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BAME R 9 R REHEL B, R B A& AL ARIE, MR T E RAEIZ AN
Am—E, HARENRBHLMANE, TMERERERENS A EZIAERGFZER
A, RAARAZERER, TREFREBREFNFLEFHREAEAAREIERES, #
L RAHIT, HAFAENAREE ST, ISFAERREE, A0 FLBEEE, 54
LA BH OGO E, TN ETE A AIERAT AN, P E £ 6 M AL 40 B 31
LBTEAR, BWAT AN E AETHESN, BHESHFEETMBRN AT, AEIKEER
NEFOFRERMN, RS HEMTREZHB AL, RBFARXLEHATRAZEY
TAETRR B A,
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