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F FHinEx% log-file Tl =¢ 4 HEIE g S1 FNE = A 55
— HEEFEIIMN A

SONE SR

L]Z: 1,2

AR !

(" AU BTIME A 20 B A0 2 1y FH S D B B T A SR 2, JEET 100875)

B OE LL360 A AR, SRS TR, 459G

TR S

Wik, ELIIEL 25% ARSI AL Tkl — 4 st

ik H S (log-file) ML 27 ] B T 27 £ ) i B AE
AT H R AR 10 AR R P S U — RN R, 45 AR Fa R T SCHE B 96 1 S R
SRR, YNGR T HE R RE ) e R REARTS 76.11%

HIETHERR | 65.72%AREHE . 63.10%0E 2L K 65.01%0 F1 1843, TNECs: St i m ek 1S 83.07% A R
T3.70%MKEBIEE . 73.33% A AR LI 75.57%1 F1 1555 WRSRES UL, BLAS 2 #ENr 1 DX AR B BE0 i)
TR, FIH log-file FTic sk B A T LAXS A BE 1304 74 20l

K BT WA MLEReRS; HERLARE ), BUraiSh

SEE  B849: G44

1 515

PRI 6 (Psychological Testing) & & AX4FE K,
B2 T2 E (Di Giunta et al., 2013), 4
MV H (Schmidt, 2002) . IIfi R £ 77 (Judd, Schettler, &
Rush, 2016)58 4Nk, IR HEEMEM . (B1E5
o PR 55 B AT ) — SO IR 22 At LA N AT I
PR o B, AR50 0B 5 R TR BCHH f 1 56 T
K, BRI R R, AR RS 0 R AR
M H SMER I, (AR B SE B ) A AR A,
(Cassady & Johnson, 2002)., &4 WFFERHH, X4
B 4% 1) A s 52 i 44 %) 7 B (Keogh & French,
2001) ., FEAK TAEIC 12 P (Ikeda, Iwanaga, & Seiwa,
1996) . FEARE I W0 55 & B0 {5 75 1) R figk e 1T fip 3
ME(Cassady & Johnson, 2002), B 4 ™ i 2, Xl
P AR SR T R AN R0 56 A 4 25 B A R A R
A%, JF 3R BT SR
(Hembree, 1988), X MARK W LB+ AF . H
W, FLLe BRGNS © 29 TARZ 4R, AT

R H 31 2017-08-10
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B2 S 25000 95 1) BRSO, DI TC ik PEAG A 1
527K F-(Bors & Vigneau, 2003), WFFE &L, 5 HY
T EAT FHAS 2 AT TR T 38 1) R A e, A m]
B S e ARAT R B ANZE 2245 8 M A 43 B0 4% 75 (Neisser,
1997), B i A W 9 45 7% R0 25 > o 4 i DU PE 45 2R
(Bors & Vigneau, 2003), {HiX I AHER B 32035
MY ESK, RO 2 TP E LI 2558, X
MBS 8 A5 Y4 (Neisser, 1997; Hausknecht, Halpert,
Di Paolo, & Moriarty Gerrard, 2007),

Y TAL GO BRI g6 AEAE 1 0], BFSE 3 TF IR %
JESR FH AR 3R T 5 XA A B J7 RS 45 I i
1TVl . ITAESR, FlAE THIRAIL I 25 11 & J A rl 1 i
IR Ke, FE TRk B PEA 2 i A Tk ok o

I T Xk A9 P4l (game-based assessment, GBA)
SR ¢ 3l UK (game) 5 T XK AL 191 2] (game-like
activities), AXIE—XFZ 1714l (Heinzen, Landrum,
Gurung, & Dunn, 2015), MoCPR2= ) Ff R UL, R
KW I, R — D ANRETT . AKE S5 HRE
PERAT R HEA T i A PEAG o 3 L BT U6 Y i X2 A8 BT A
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%50 %5

L

— MR S E R, BREAEAETE rhaE IR SRk
S LS, AR E | s EEE
FAERTVH EH ik (video game). BT
B PPEAL 5k 548 48 10 BRIV 55 40 L AT 13 20 A
TG, B0 FRVPAR IR A R AT DAk AR S
RN g Je AR, A3 =& T 2 A 5
KN EE, Fln. Moiiz 547 BE (visuomotor skill)
I e 28 ] DL3E 5 48 5 il 0 Ui X Bl ok
5P (Tenorio Delgado, Arango Uribe, Aparicio Alonso,
& Rosas Diaz, 2016), K, WExk BT Bork |« Bl
5 B S AR S A 68 T 3 AR 1 DA g i AT
ez, LD SN B T 200 T S AR TR, B Pk
A H AR L, RE S IR ORTE BE M 48 ey 32 0 35 1 21
BURFRARREE, Jf ik e i Bt S ARV R R 52
I (Heinzen et al., 2015), 7E—EFERE bkt G il 4i0
LI 55 v ) 0] 4 £ R I S R Y (R A, AR, A
4 I 55 78 =X R o T A AS [] AT i O Ok i 4
G 140 DL IR A O 3B B A, W] LA
A HLE 510 5% Br K B U AT 55 B AR o R
(DiCerbo & Behrens, 2012), X ix 35 F {5 En LA IE
WA, BRI LRI 3 XA R B ) FVRE AT — 1>
TR AT T, AT A RTINS R PR,
150 B 2= A0F 57 09 FE 0 DA< SRR AT A B AR SRy Ay B
“EREFE 45 (Greiff, Wiistenberg, & Avvisati,
2015), HAT, TR IPAEE 2] 758 E,
4n Sonnleitner Al Kostering 45 A 4351 1] FH 35k K 52 56
TS SHOE Ui ARAT: 55 % A A 1Y) 52 4k ) R fie e R it
RIPESEINFI 8 )1 817 T PFAl (Sonnleitner et al., 2012;
Kdstering et al., 2015); Ventura F1 Baumert 55 A 4351
I U 6 it X R 3 B 2 i AT 55 SR PR A A 1A
AR EFME L P PRI Al 55 AR FE BT (Ventura &
Shute, 2013; Baumert, Schldsser, & Schmitt, 2014),
SR, B HTIE TR 4 1Ak 72 i A E—
SEIR) R, i A LR o B A 532 B b 5E o A
TR SRR R, AU T B s bn R AR 1 AT O
i o #il40 Li, Zhang, Du, Zhu F1 Li (2015)i 3 446
TR B ) AR, (EAGESRIE A T
55— 200 (] 5 S ] 0 AR, DA BCAE VAN 48 b
Berg il Byrd (2002)7EA FH A& SO8 el 2 31 %)
B, A FH 2 — 20 i iy it [ R PEAG Fe bR . 7E
LREEgE Y, K FREAE B R 2%, X L 5
AR W] RE e P LA A A4 B sl e ) i bR,
Bp— L BB R] . S AE A B 45 (Greiff et al.,
2015), PRI G ik XA (A4 ot 5% fig ) R AT 4 18 A

AIPEA

T T AR 0 P R N A AE Y T
Lo BN - S50 358, AR 7 — AT R A B A3 B T vk ok Ak
P B[R], DL SIE XS AR RE ) R0 AR JoT 5 Ay RS 1Y)
TPAL . B N TR e oT i 24 F R g, Mldsas )
C By — I TAEPREE . SR M EM Tk
PT2ERE, JEHJE AKX AlphaGo 78 AMLK ik AR 3k ik
1) 23 700 A A5 HIL 2% 27 > Bk 45 32 g 5 R & & Tl
BRI, BT, E2AMREBYLEET S AL
PRAE I, I 0 T AR B (Wu, Kosinski, &
Stillwell, 2015). Itt4h, Zhang, Song, Cui, Liu 1 Zhu
(2016) M4 N2 ATV 4% 285 U0 A A 4l X — Ji
MO T BN AL AR R e TR, T
ORI LIRAS . IR E Xt 123 AualiFtT 1
TE RPN, Z 5 #1780 Ak 3R
FRAEFREL, SRS 81 HLAs 2 2T 19 7 6 B0 2R A 7 A
PR, 45 R R IHLA S 2] B R SEE e ag A
R EA U E 2 (P R L e L RS, L HE
LibSVM FiE7E X 43 Atk R A% 26 1 i 2 1
iK 91.3%; TEHAT = MIELIRE X 4 b, ik 3|
T 81.2%MHERR .

o LR IR, ML > BBk T T ] )
KRG B, AL R B B R
log-file M ILHEHE T SCHVT . FTid log-file /2R
T 22 A I SR Y H RSO, AR SR RS
AT, LR O SR AR, FRETE, AR T
S5 W B G2 U8 A1/ AT (Moharil et al., 2014), X—
FORAALZ BT R A8 e AL o, i HLRE S
T LG 7 T B AR TAEFRERT 3% J1 B, wITE
RIS it 300 174 1] Bsf DG T 48 b S a9 LS A T
AR, RAIEFIHEILN LT G 1EKR log-file
Iy 20 AR 2 E AT AT EL 0 ARk o0 B2 4 1) BT B
#, 4 Sonnleitner % A (2012) & WAL 55, &
TEHHENUG G4 log-file ST, HiS A A0
IR A log-file f5E, HEAER T HIL
AFa bR T VP4 200 2 1 52 2% ) AR DR B ) o 3K H:
Hh Y 32 R TE TR 42 4 AR B A IRME . log-file
B E AR Fue B R, X Sl 4
A B SCHE B R IR L FMERY (Csapo, Ainley,
Bennett, Latour, & Law, 2012), t1E K A anik, #HLas
2 S BORTT DRI W58 RS h s R i AR 3, fig
figiE it FEA R log-file AUMEE., HrEHE I
AR, ST Sy A A T

BT LR, ARRICRHWERAT S5, If4s
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5% TR log-file P27 A= 4k BLAE )1 AEC i G1

HLAR 27 > (¥ 763

G log-file FARFMLAFF T HAR, 2K BE
Jifin) (aptitude) F12# b B 5k (achievement) I 25 fig 7
PEATTO, e AE 2 TR DA G 4 B BE ) R 2 2
WEHEN AL B, Z BT ABEEE X IERE T, J2
PR g B 7 48T 1) 01 2 Ml B G5 4 2 2 A SR 2 AR R
HEAR G, T RENE S e AMARTE Tz AR B T
55 i aE, JaE W2 ) 25 0 R, Xt
sk [ IR S B L EAERE T A R B DL A 2
I B 85 3% 45 7 T AR EL A 2 3% B9 52 I (Duncan et al.,
2007)o WFFEABEBCHERE T 1F J AT 55 o 7% 0iF
e, A2 I35 T B A HAOA R ST IA AN T, Risk
XEEAF 7 B N N RS S I R AT S, ¥ R %)
KE MR SR 58E, DREFER
TAE, PR, 32035 16 i X s B v 1) R BUAR A A g
REAS S W LA B AR 1 AN 24 b Bk R 7K F- . th T
MR log-file H AR 21 A0 JFLGA B - A FLE, A
BE ELAZAE M RRAE I AR v DR G T BRI B A T
FRAE SR E, DT AR WA 1T B8 i i 32 0 2 BE 1 1
ik LAMESCFHERE TR B AEE ST . JeIA
HIBEST . INIRCRE = FIR bRk, BIR, 1REE, &=
—#,2014), ASWFFE AL BURRAE B B AR A =
AT AT R, A SR BOE ZARE, I kR
IR 250 ol A ) U0 23 T 5 43 AN AE DA TR ) T
PABEICTE BUAE T ] . GRS I RRE; 7670
INFIRE ) 77 18, A3 AR — 2D 3R sk ] 55 S e ) £
A . S —2B iRt ] 5 7 XA T i ] ) e (A, DA
K Z A XS RAE ;. FE AR T T, DL BE U
AR SRIUP B ZERE, AN, Rz
WA B 1 5 R 50 i 56 i Al RE AR AEAS
) A R0, ] LR AR A 3 TR o) 9 o 3 S 17 14 2
17 X455,
2 ik

R 4 DR B RAE | FRIEFEI. %K
P T A BRRNA U 25
21 HEFRE&E
211 #Hik

ARSI 2= 20— E rh 2411 395 44— F14)
TEHESINT W, ARG 360 44, Hrh oA
172 %4, B4 188 & W1 —4AFI4EIE N 13.2 %,
/N 11.9 %, B ko 15.1 % W) 2 SE 4RI
4.6 %, /N 141 %, B kN 163 %
212 HEFEFIHFIK

HEHE F (Sokoban) f& — 3 £48 L 25 B UE X, o —

ANAMED 1 ANFEFAR, MEFEREIDA L
TEARS, B THEABRAE .. St
ek, THEPUS 6T LL A shAl log-file X
1, 0SR20 TR I S Fc s s A, ol an
BT . AN AFEBI Y 7 ) . HEShIOAR . SEb
BAE WiEd—3k 23 8, Fr A E S LA . Al
3 R SR8, TS B 32 I3 AR S AR A S
EHLI o FEZR > B, ZRAL T EE Ok, B2 4 ERaE
I A ESCERG . 55 4~23 @OMIEUEH, &
REFRET 2 mine S4B, EEH R —
WALZs, A—WARE, W HBRGIZ .
H 056 TN 1~3 2200, 45 180 M — el
it R F I 1R

e

@

P AR T T U B A

213 METR

Bt SCHRUEHEFEIN 56 (Standard Progressive Matrices,
SPM; Raven, 1989): F Tl — B Jg o il 5 4t
HEeSy, it 60 M H, BEX —BIT—5, W
60 53, S RIAHERRRE J145. 51 o FEAWI SN 3200
Hh, SEESY R 46.2, BRifE2ZEN 8.5,

B st . 9S8 3RS T 2 A2 1 = OB I 5
ST . A2 IR, B B I 5 Y Sy 4E
KNG, KUCTEAEG N BA AT k. fF =ik
B2 W G T YA DL AR AR X 22 A B e 1 B v
WAL T AR IE H, BE S 4 64.9 47,
FRUEZEHN 19.9,

AW E T AL 2% 2 1 W 2% 2] (supervised
learning)ZE i, 17 WS == ) 43 AW RN, — 2R H 4
AL TN bR AR B RCE, R A [l 5 Bk ) %
SLRVEE . XA, HEFRGE ) AR SR
I S AR, B b S IR S A A A T
ELJ2: [0 5 5503 o AR I A5 i FIARE AR i B oR A,
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B RIAY TR ZEHUA BT A AIREAS i, SEE 30 A A
ZHHE HAFIEZ ] 56 R o3 S AR, M4 Japid
HUE L SE PR (Harrington, 2013), JB TELSEHE,
FICERICE Z 24, HARZRHE R R R
52 0%, WA [R] 05 BB ks Ok 8 31 R A A Tl 2%
W Wk, 1EAN—T22ialEmsE, A58 78 5000 7
B ok W > 485 SR A B B A R R AR AN, B4
S B SCHERRI S 159 TERT 25%m922 AR08 1,
JG 25%f3 2 AEIE R 0, KA B SRS A 4R
AR N R AL AR (ML 2 A AR &), H
A B EEAS TEH, SeA A 32 2 180
2y HECE SR AR YT Z, BRI E PR
GIHEATT 25% A0 1, 5 25%m0F B bRl
H0, FYREEE SR I A R e A AR
HARZAENEIEA T, R&A%020#F 8 h
180 44 o
214 ki

JIF A 25 A B DL BEGOh B AR TS AL B % S
W 32005 B Se e TR L 78 AR TR AT 55,
SR LS 00T AR P it SCHE SN 56 o i D0 o PR R A
PREON . BE AR X — R W, SRUEL R, Jhor
1R
22 FHERE

TR P 1 SR 1 A2 W0 255 AR 3 ek it — O iy e 72 4
PIEnE 2 pos . EE, ER P ZAaA Rk
A 1) Y R 2, R B 58 I A P A 5 B S
FEPRVE SRR, RSB IR . B T B
Hh, FRIFRIFEIC S T 2 A AR SET . AL
METHRER TN E . ZWHEEE EHFA
Ko ARSI EE B o T PR REAE R U AR Ty
TR UL
221 FE—T AR E

H R 2 ATRN, 320035 38 23 40 T B A I ] 78 2

— 2RI EE T, S RocEk, AT 2
TEAF— I 55— 20 it P 8] o B[] A L e 4h,
FHEE — 2D B ] R D230 T s ) G SR L 2.2.3)
DL RO i AR i O EOE S0, 3 2 AR L
HEA TR A 4 T 1) A £
222 HMITEEX

ZMFEAEA T R T B TR,
PEECE P R . eI T R v 5 — 20 R R A LA A
() 2 H A8 e o A T X A sk, AR A2 I R
TP ZIE&L B AR, BIEAT ]k 50,
[, 1 s R [A] R Ak P A — A FRifE 22 LA B9 205
o7 A 25 B LA S 32 U5 e A T R e R
& GE R i
223 FHHITEE

SR & BE TG (B —2), ¥R
T BYAT B IA] SR 28 33 A B ] B e 1 32 A A
T B WG O T AT 1A B ]
224 TELH

R 32 00 25 0 A7 20 B 42 vl LA SR S 32 D o g —
HATEN G RS o TR AR T B AR
(BPZEPR AR, AN RUIE A 46 7 0907 B 58 4 41
[F)) o e LA b SRS e, b, X —A
REEEZWNER 2R 1, Dkt R w4
RS T] ke BB 2L P AR 1R 22
225 S5RMEEESLLY

At TR R AL, ALK R e
R, I REZ I MR S R ISR E G T
B, BARTTF, A2 AR RIS S Sk
BARREE G RIS, MR RIS
Y A, TRIASEHE R e Sfe o] 8 25 ) 15 4 o
226 5EMBEHEESH

ZME LGSR ENES, WIE N —118
FRmmARE A

16 -
14 A
121
:é/ 10 A
7 8-
& 6
4 4
2 4
0 T T T T T . T T T T T T T T T T ,
PV UOLE T RS SRS T NS
FF PN P

K2 —A 4T gt i
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5% TR log-file P27 A= 4k BLAE )1 AEC i G1

HLAR 27 > (¥ 765

227 SERUFEFHI L

FiiA R, BT AR S At A2 5 58 i 1Y A6
THCE &R TR B, TR — AN RRE
A B R
228 BEREMI. MF

1A A AR, BUE R T R e,
P 5 AR R 2k =R 0L, IR RRIE A
BRI RIXT T 5 )ik — R ek U, s
1, RS 0, BN 05 X TSR X
—HRESR L, IIC N 0, HEFFIC M 1, EIHE A 0.
23 HEmLE

AR DL A — 5 —AS I, A 7RI s
TR Pt B LA 2 3 g B B LA o s K AR
i e Wk TE A, R A 2 D 3 B — DG AR 4
WU FARRRIE, SRR RUR SOCRERLT 20 £,
XSHAELN R, —, B TR R, FRE
W ZAH TR, R aPE; =, F—"115
BRTE BTN P AR S R T BB AR, DU
“ S AR AR A 22 R0 X —RRE S, R IR A
T, 200 ARG SR T RS2 E, BT
R F B A2 D B R A, M AE B AR AT, 0T
R ) 52 7 520 A 1 25 B B e AR B AR R . S T
SEMR DA LRI, K b RRRAE XY DLl 5 A5 R 43S P
2, T LA EREARAE, #R s Hpis. —2KH
TR R AR AE BT B DGR e X 4 R ) RN R
BLER TIRE T, 55 —FE R AE R W R o —
HITEMEE ST o X FREB ) . R ERF A5
AR, AR A U] SRV 125 B 2280 it g 1 A8 ) wfe
JEAR L, WO PR 2 A A G e i R P AN PR AR
FFEAE LAY ZRASE RS, P, AR Hp ol A 23 A4
EFHF UGS, FREMRER G5 R W 1,

WFFE BT b R AE -5 s S 56 8 4 AL
SRS ARG, S5 5 R I A IS i o — 2P
FBS /BB TE] | In G —20 FBS BB TE]) o 2 —20 AT
PEXPATES ] (In (55— 25 RS- Y900 T B [ 554
fIE 327 5 3 SCIN 56 B & RN IR S AT 0 35 AH G, AH G
FEAE 0.19~0.46 Z[H], LAk, FkmRautk 5% M
2T A HN B L R MU 58 AR - 1 L ) e A O
A BB I 0.16 F1 017, X 2o 45 A4 R ] T
ARG RFAE 5 B A 0 o
24 1REZ

HEFRRE ) 5 B0F SR A ALY 20k g — 2,
H 3T Python 3 |19 scikit-learning i (Pedregosa et al.,
201 1) FR AL A BEHL AR M B HE AT YN 2R, IR0 A

x1 FEMEREITER
FFAE SFRIE bR BoME BoR(E

PR
B —25 I AR A T ] 2271 2426 252 198.34
In (BE— R AR PUTRE) 231 082 081 497

SEART 1Y LL A 033 008 000 057
S5 — 2L PR S A] 022 012 004 076
In (55— 26 I/ s ) -1.92 060 -3.31 —0.29
BELHNIE 239 023 -3.04 -1.69
S ERATIN 1] 0.64 0.15 037 133
AT IR Bl 215 120 035 1052
IS T 0.07 0.03 0.00 0.20
SEedR ¢tk -575 945 -2336 65.78
SEEAE SN 0.17 004 004 032
esiE|

55— 25 I AR TR ] 2436 2381  2.65 168.97
In (BE—HEHRAEEPATIIE) 249 078 092 4.95

SE— 25 IR/ st ] 025 0.14 004 077
In (55— FH s Asf ] ) -1.77  0.61 -3.18 -0.27
BELEL I -2.61 027 -3.53 -1.64
P PAT I ] 048 011 033 118
PAT ] 117 076 020 543
BRI 0.03 0.2 0.00 0.16
SRR 7.65 545 000 52.67

SR E A SR 071  0.14 0.17 1.06

T R AT I B P R T A B PR A 225
TGS L, BOARMTERAM T

HK2x S WE A o BEPLAR AR (Random Forests, RF)
SERRM RS, B Z BRI REAS A T ZRoFn 3
fifio AL ST EBERIUEEA, 7224 Az i
ZNEARLE, BONAERSTE RN —R, &EHR
it A A B A AR DA T EA T IRAS, BRI E N
Vi Ry e 2 hR %5 (Breiman, 2001).

WF5E b, 1 CBEPLRIH 30% B REAE R iEAG 4k,
T0%IREA T 38 SUIRIE DL S5 & . 7 70%
FIREAC R T 4 H7 38 U IE 3 W W AR AR TR B AL
a4 A, IRUGEB IR — AN IR, Hifth =
HAERINLREE . TR BN E S EUN AR,
4 BAT AR AE 35 e £ il ik, TR 4y, 4
MG, BRI 3 RERIGE, 1IRER
UFLE, K 4 AP ARSI oK, Xt R S
AR RIYE A U UEZH A4

BEHLAR AR AT 224 400 fibed, AR
S S R AR (R 45 30OR o ARBIFGE S 1) 32
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BSHON  BRFHEE. BRIREE . /N 3R
i, A A EGE . RORRHIEECGR R TE TR — 1 L
(1953 245 FE rh T 25 TR RO RRE R B R R —
DYRB R KRB, R BN IR B I RIS 1k 43 2
A R AR AR AR T /N o R A B X
M IR 2 G AR R SR FR TR B AL AR AR Y
S R ESC R o SR FH IR 45 2R 1 SR -4k B T S 4K
X g — A S B R AT — IR A Sk, BERE
SRR 4155 B B SR G o R
BN . ERHPIEECH 5 = 16, BNk mH 2
F 10, e RWEH 2 2 8, BAWERMSE S, 10,
50,160 PUfh, PAie ST EEEAT 3024 A2 LHRIIE .
Zeat 3024 WA XEGE)E, TERUELE L1350 s i
BSE A R AL S B A o B 58 R E
PAFHIS 5 T REHER PPA TR 1 A vk, X2
Ko S B RA G WA TG LR, &5 0
PTG o PR T2 A5 8 ) TP Ak 7 B AR TPAL 4 L
M. Bk, MRS ERIESE, X EEh
W ITA 70% B REAS X Bl HLAR MR R 34 T 40055
LA TG PR DL K VPAG £ v i RR AR X 4k 2 fig
J15r FETNER2E U o JE AT P00, T 45 30 4
REHEI AR, TR B2 55
JE R AR N B8 7 LA R A A

SRR T I, AT LA 2 APl T X8 AR
AU SCR, FEAT LA 4 25 HLEBH % (True
Positive), RIFTIN A BHAE H SC R b P 1R
FHAE (Fake Positive), HIF5IN Sy fH P (H 52 B 2 B
P ESZBHM:(True Negative), BIFIN A BH A4 55
b R B R ABRA 1 (Fake Negative), HI i
FIMEHSE PR IR M. BRI i o 7 Xk 2
JI7R o

T2 HERIIFEE

IR T Ay BH T A 9
S A BH P TP FN
SE R A B FP TN

FR A LA 4328 v] LAAS 31 fe i FH B F6

(1) K% (Accuracy): FEfFEm AT E . H
FEO)— T8 bR, Ay LB TR (8 SO0 0 A 45 o A X
M %k, BI(TP+TN)/(TP+TN+FP+FN);

(2) A iR (Precision, P): 25 i FHG IR AE T Ky
FHPE AR A TR, ELSEEYERY EE I, B TP/(FP+TP);

(3) &4 F(Recall, R): 74 FIRTE A LR
FHPEREA R, B0 R BHPE RS e 5], BR TP/(TP+FN);

(4) Fl: BifERSE RN E BIREFIE—LL
)6 3B R A R S — Sy R [ 2 IRAR .
F1 U2 A o 5 55 4ty 4 R 3 22 ()45 0 A 1 — A~
g5, A3k F1 = 2RP/(R+P).

ERSEAE R T, ALl 4Fit a0 08 B R,
BIXE R A~ 143 J7 U R E — A B H e R Ay
SE S, DA A ] B T 75 2

3 4%

T8 Ak X A Y () ] 0T DL R B — A B o i A
FEOE -4 B2, FRiE e R bl
A4 AR I /D B JE JE N4 3 (Tan, Steinbach, & Kumar,
2006). &l 3 s AR A G T AR A v HES i
B REAE (E R AR ) SIUAR A 5 2 L), T, AR
— I [A] 55 P PR A T B[R] Y B AR OO Bl (L ) 4H) 7
B G AT AL b ) -2 B e S
(Y 4 AE A2 DA ) 5 75 48 b vh 3 5 B 2o B B BB
KL —NHNER, SEILEMHZERNLE B
R E AN 7 L1137 s = 7 s A A S eI PO i
A —ETTHR, WSS T ST T R B REAE 1 A R

E X B SCHTIAR BRI AT U2, BT AR A A
PP E RN 3 FR . SB—FNRRTEE S AL
R EHPAS R B bR e, RIS CAe B s, HAth
DU 51 37 AH N A B R AE P-4k £ L AH R 48 bR 975 43 o
SRR, FEH SN RO BerR AR sS4k B
FRXFEE IR BRI K . BB AU £ i e, fig
IR 3 80% A AT AT HERR, T F1. &4 MR
HRIE T0% 22475 Kb T HERRAE 7 A0 700 45 S FH 55 T %5
Bl st e, - REIR S 65% A4 1 F1, 75%
LA NER, 60%AEHMERF, N 65%A%
ARG 2 o 225 R R WIHLAS 5 2] 7 1 IX o R A 2%
Rz,

4 e

AT 2R MRS T 19 log-file Bdi hIz M5
S, IR BEA L AR AR T 2% A B 4 B AE 7 4326
DL ROE 2 R G4 26, ARSI A HE PR AE F13A 8 T 2
TS% IR MER LI 65% 25 A7 ARG % TIN50
GUREN T 21 80%HI A HEZ LI KL 70% 24847 ARG ff %,
45 JL U AR T R T, R INERR log-file 2
B AL 2T B I St B A i) DX 43455 8 T L,
AN R G A ERLAE 1 A2l Bk
41 TEMEERFIE
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Using game log-fileto predict students' reasoning ability and mathematical achievement:
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Abstract

With the development of the progress of information technology, the deficiency of traditional psychological
testing is becoming more obvious, such as test anxiety and test exposure. Some researchers have begun to test
individuals using game-based assessment, which has many advantages, such as increasing the motivation and
input level of the participants, and providing the possibility for the implementation of log-file technology.
However, the current data analysis and scoring logic ignore substantial information of process, and thus cannot
accurately assess individual characteristics and abilities. The advantages of machine learning in data analysis
provide a new direction. The machine learning algorithm can analyze the log-file data by building a complex
model.

The present study attempted to use game-based assessment combining game log-file and machine learning
techniques to predict participants’ ability: reasoning ability and mathematical achievement. Participants were
360 first and second grade students from a middle school in Beijing; predictive variables were a series of
features extracted from the game log-file, outcome variables were dichotomous variables calculated from Raven
test and mathematics achievement, which took 25th and 75th percentile as the cutoff line. In the model training,
the random forest algorithm was selected, 70% samples were randomly selected for cross validation and hyper
parametric search, and then the prediction was carried out on the other 30% of samples.

Results showed that the logarithm of the ratio of the first step time to the average execution time was the
highest features of average importance ratio, and the number of steps that are different from the optimal solution,
thinking time ratio, execution between fluctuation, proportion of repeat steps all contributed to the mathematical
achievement prediction model; reasoning ability prediction model was similar. With these important features, it
could be found that the reasoning ability prediction model had 76.11% precision, 65.72% accuracy, 63.10%
recall and 65.01% F1 scores; the mathematical achievement prediction model had 83.07% precision, 73.70%
accuracy, 73.33% recall and 75.57% F1 score.

The finding of the present study showed that the random forest model had acceptable predictive effect when
predicting reasoning ability and mathematics achievement classification based on the game log-file, with 75%
precision of reasoning and 80% precision of math. In conclusion, the research provides a new method to predict
the cognitive ability and academic achievement of the students; the game log-file combined with machine
learning can establish an effective discrimination model. This result can provide some reference and direction
for the development of educational psychological assessment.

Key words video game; Sokoban; machine learning; reasoning ability; mathematical achievement.



