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o A ; | A, X331 7 A1) R 4 1) R 85 ) ol TR
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A FH T A i >R A AR A 0 T #2 (OECD,
2013, p.122).

J¥) U i R 1 A S — ol B ) 5 B S 4 i
(Autor & Dorn, 2009), & ~A5E W A2 5 416 Y
AR, R MR AR TAEMAZ L EE I Z
—o WAIE UL, B KT ] SR e RE )
AR S S . SR, K]
B geie SR TR KT T AR . BN
HUA A] 28 BV 0 IR RN B (55 ), LA 7 43 Je R In)
R R ) 3ok R I AR E I S A ORIk, ey S
TR A A% [ 5L R 5 T 19 2 ORI 2 AN AN WA 55 1
IR B 7 (AN, SR T an 2 s e 208 4R
ZEMI)EE T HOER, XL S 1O B A 4y
M5 36 FERIE (B 40, 25 0 5 B2 (classical test
theory, CTT) A H /E% #Ei£ (item response theory,
IRT)) 2 i T kil

18 X5 B RE R AR 25 PR AR, 48T = B
HeRET) . VR AL R SR, FER S 2R L
TRR BT by, nE, MEOCHSHE
M Be 5 N FAY BY & R, J0 R AR A2
JEE it & (COVID-19) B 15 iy 520, 15 HL (R 4%) 1k
TTIE 202 W 1R AT G 33 R s R S 7 oK
BRI (virtual assessment) 248 76 715 1AL i 400
FRAGE h EAT Y, AT R 400 B4 AR A I =X
(Agard & von Davier, 2018), # WL H 7 1% 51k
(scenario-based) . Ll fk (simulation-based)FiERL
1k.(game-based) T o FE FLIPF-2 X% G 17 ()
B, B ERESE s R, GEAE I s
A AR L TR G A g A I, T R
A P B S A C” (Banfield & Wilkerson,
2014; Li et al., 2015), ] AT T 27 A o B
BYERE ) s F R O R IO S HE
BF i (Liu et al., 2018; Shute & Moore, 2018;
g 45, 2018; HEMK, XLz, 2017). totn, 1k
AR FNZE AL (202 1) % WERRAb I BT (9 A S =0
SR N A AT SN B A P 25 SE N (2018) AN
Shute HI Rahimi (2020)% F 7k A I3 73 51 90
T AR MANE ). B A LRk

2R B RS R A R R VUK A HE B, AR
PERAE . Bl . AE R DO, RO I 5 A
Az s I, s YA R X A i B4
TR (B &5 5E, 2004; Brookhart, 2010; Carroll & Harris, 2020).

R 1 /N LRSS DU A1, 3 G [ B 2 AR R Al T H
(Programme for International Student Assessment,
PISA) 1 3¢ [H # & # 25 M F (National Assessment
of Educational Progress, NEAP)Z% A MU $E 51 H
RUNRRZDE X (S s o171 B N W= 5= 292 oY=+
B 4:fE J1(OECD, 2016; NCES, 2014), £, PISA
2012 FINEAP 2014 4857 T 27 A= B A~ P ] L ff e fig
J1; PISA 2015 RFE 1 24 095 1F IR igg phe g
T [ [ L B0 B A T 2020 4RI AR AR
FH R AR T B 2 A B R R ST RE T o

S5 MIT A, IR 5 F A A
A (log-file) [] A 0B A 44 1 25 19 &5 S 44
(outcome data) Fllid F2 U (process data), 454
i e 15 18 WA H AR 28RS A AL e Bl s i ad e 5L
P 48 A B B8 (time stamp) 1) BE % S5z e~ 1A i
T[] 5 A2 9 A BL BN N 28 584 (Bergner &
von Davier, 2018; Hao et al., 2015), 358 H 2 &
I BB (a0, B YRR ] B E AR RAR AR
) YRR 2 S48 i (A ) Y80 FAH X 5 A s 4
R 45 1 2 T ok R ARHE (9 G, BRAE AR . AR AR
[6]) o 43 At B S A7 B T 0 S AR Y i) AL e e ok
P FRIEA VR ) R0 Af R SR, XA UHE IS 77~
PR | AR 2 > R JR B B2 AE ] (Bergner & von
Davier, 2018; Jiao et al., 2019; R&#M, XL =,
2020) . i FEECHE I 53 AT 6 45 A 5T AR ST
o R AT A A R ERTT 45 R ey AR
(Greiff et al., 2015), 551145 R 14 1% 5o
AALE, 40040 DG T 2o P 5 40 1) R 400 0 3 % 4% 4 il
PR 30 0 4R T Bk . T & PR ML A3 BT 5
A RO, © R YO 3 ORI
PUE BARAZ AN 2] 5307 55 28 X2 R SUsR i B 7Y
B S HER

gi Bk, VRN —Fhim B BLAERE Ty, 1) R
PR fit 7 B0 e 5 4 0 B R A R AT A R 2
St HITE TR AT e HESE, B
A TEL A F1 T S 5 R 75 S 1) R A TR AT A (R ) Y
S e IS, S ) B R RE T AT AR AR
AR LG T B AL 4580 RS T (0 S R S A o 3N [ i
i Uil 7 04 2ty R I 1 B 43 BT O R AR
B Q7| T RS (1 1 e VN 3011 B A B e 2 N
[ L i TR BE T, DA KA B2 L 5 B 43 A R AL
DUPE b i B A X P AN ), anlsl 1 s, A
SCH FE % ) 8L ek B 7 1 T = S B 0 BT D A X
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RE 1 itk DR MR s B A5 4 19 S T T T J BEOR SR mT
REAIFTE 7 1), LAIHI DA [l A 2 B A T . 1 i )
RIStk R BE 7 1) 0 A5 Sy ol e P R Hl 1) 0 W T iR AR
e %

— { L

1 8T R DL Y r i R Sl ) I ST e e 0

2 EERRENMNEFTANLRE

21 BHREBREANEFK

T HORZEF B BRI, 300 1] Rt e RE g 0
i FEOR ML G AR E N K Ty 5, AR R AT S
FRIBEGADME T —E W R EUF L, 5L T4 4
PR A B 27l BN 46 o Novak (1961)TA Ay [
fifk R BE 3 14 I X RO 32 A0 VR A 22 A 10 101 %
FANBOER A SR, R T a0l a 8 — ik
P, HRRLN 25T st T I, Novak REAEZ 3619
Ir =Ry (AN AL 2), AR RS B P ik
F, WO i 2 F T Sk B R, E fe VRl
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2 Novak (1961)H2 H P HAEA BN (L &) IEFER)

IR B b FR A B A T, I g R A T
B T BLAE A B I = AR 43 H 40 ) A T
H AV A W B VR 2 B B R B A Bl 22 i iy
PEPE(IIRA DL SR B AL 55 A543 B & SRARYE
BRI LB RPN A (N, 15252
530

AR 58 A DL AR 5 T RO I . U5 T
B R BUASAR HX 501 440 72 e A 19 RS 2
BA%; [y, FRH S L — i ME LD
SR Bk K A e 1) R T AN O AR GR AR, X4 =,
2020), 5 — HEXELAGE B SL) . 2 AR A
TE5E . AEELSERY . B 4400 1B B8 A A A T 2 )
g 3 5 [n) U B8 77 2E SE I A L, X [l )
i R 4R H TR) A A Y D R AR — 25 R &R
(Greiff et al., 2013),

A, EAEENE, RIME AT AL R
B QK AV N A L A NS5 o 217 811 2 O 1 P
28 B /] )< F 4% ) (tailor shop)” HI 7T 4 7H
Bl BA A I 170 55 AR AR Bi7 1Y <75 B BAAK (fire chief)”
% 5% (Funke, 1983; Omodei & Wearing, 1995), X
Tk S R G B BLNE, TR RRZ 5 —0
IRHE RAELE, S BT AT [R] R A ok 58 07 A
LR Z T L PEGRAE AF, 2019)0 XT ik, —2Ei0
P22 GO A AR A [ SRR o A o ik e % ] R ) P9
F RS AR R, X LA 4R EH A G n) i e fig )
B4 R e e, W T T I A A R SR T Y ) A
f# Y HE J1 (Frensch & Funke, 2002), U7 By 4545
PEAT Bk 32 1 955 A SELRE ) 0 S 7 ) L R R ) 1
¥ 2 45 (Marshall, 1977; Diserens et al., 1986), 5
AT, Gy — SE e s A 0 B 24 50Ny 3l it
Xof [v) A1 5 1) 1 BT DA 2R ALl T IS AR T R Y
(] 8, T 25 PR B B 25 A ) SR R BE T . 4D
R T ETIHHENL A S B IEAE R G I8 5 4%
i (Lohhausen)®”, J T 20 Wr 9 iRk 76 &2 42 3R 485 F 1
= By B 4EfE J1 (Doerner, 1980),

21 fit224%), OECD (2003)7 fif AW 5T 1 SR
e, AT 4 T () AR AR AR (A A 3), %
HE BT 43 S R 1 R [0 8L 2 7 8 A B
g1 TEANEBCE b, (AR BT R T A~ A i B

*1# B 7% 1 (Lohhausen) & FH 1155 MU D B0 92 (9 — 4~ In) A8
HAPAG R L, 2l PR T >, Wl Rl
BRI R AR HE ST K R
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TR, TR R U AN [ A AR, [ )
RO AL B BN [ 2 B U ) R A ]
iRy G A A L, T A A Y AT ) R e AR
MRS RE . T L, KARR A TSR 4R
EMEI X, FISCFFE Fr Rk w5, I
HE T B IR R IR BB RN R 2 R A (R R, ANk 4%
A, TR AT o IZNE IR A B BB AT ST, Ead X
[A] RIS TR ) BEE, IR T X8 P A AR o 7 R o
TRERH i,
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& 3  OECD (2003)/a) 5 i P HE 41

R, P30 ) LA DA R g 0 ) T R
LGRS o 0 THOARSAFIBR &, 408
036 P A SC 7 B PR R S ) LR S AR Bk 2
LRGSR, AR LT II6E, HELLE R
AR ECIE B9 R REUAR DR RE T o AT DA, TRIGF (] R
DERE I B B OR, AR 7 e oA AR
T JAN K o % [ g fige R BE 7 25 HLAt s B R 4 BE
£ 0 0 SR AR ol 00 Ty SO e, S A A
R R e AL A R S ) AL S AL 14 3 SR LK
B DN P AR SRR 3 OIS G TR A R

AE 7 R 7 SR B, T AL (R 2% ) Y e
TR Ry 52 SRR T LA T B g 28 H A s B JEL 4 FE
AR Ok T A

2.2 F B R LI T £ 18] 7 AF R BE

DA g v 6 00 D 107 A5 380 7 L S 5 vp v
ARG R R I EAT DY, I 45 T iE Y i R
1. He4n, Diehl %5 A (2005)3E A5 1T A AT WAEE H %
A 15 AT 55 DU 55 (revised observed tasks of daily
living) % %¢ & 4 A ) i TR e g o 32 36 2SR
BTE B AT R T S  HT  HL ]
R 5545 BSR4 55, 1 0 M IC 5 T AT
55 SE MG OLHEAT T 70 o AR IR T LS S
Jita 0y Bt v 3 A A AR, F g ) A
X 3 A0 v SR BELAT T 320 5 B R RS Y 1l
o % TR FLSE 5 e fEAT ROt Pl ik = ] 45
PEYEIN, A & B IC R A 25F), IR
FUASEI Y v 52 1] 5 58 B OB A 2 3o e il 1Y
HE 10000 3 2 7 32 BT B9 5K 3 (Jiao & Lissitz,
2018), 3[R0 B2 2 o B 4 A AR 480 T 2L (4ol
WMLt 2 2] 51 A1 2019 4F 75 B3 H: 1Y 10 4~0
H2EWF ST R B P (Weir, 2018),

RE AU DY T BB IT & — A AR 2 Ay i
o AHIL TGN TR, 2iiiR), 1§
FUT TR IF A | A Pk, 2
J7 T R R 56 514 N BERCA g — I T RIF R
FEZR R HEAT S I 9h) i R b1 o TR, XA BT
PR 25 5 2 AT Lt . HRG, KRB0
P T B J& 3 F k4 H 05 i (evidence-centered
design, ECD; Mislevy et al., 2003)HEZ2FF % 1)
(Shute et al., 2017), TZHEFLIA ]y I & 2 3L FHF 4
PEATHERL A A, HAZ O N 2R X RE AR | ik
PR RIAME S5 BN A . Horh, RE IR RL BLE
CWAF 27, RS REALFE B A, AE 55 RR 5
R A T EI (il 4 FiR), 74k, EF e
Ty 2L 2 00 55 14 2 2 S AR R < ] B B 55 Y

Compentency models Evidence Models Task Models
ey
Stat EVidence | o] |
o0

oo’

B 4 GEdE OB T HELE A RE A | JIESE R T 55 AL (Zhao et al., 2015; Mislevy et al., 2003)
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BRI R A R A L IRESL R G
B T 2N S R T R B ARG L A5 ER A Y P
588 KA ZMOC R, &M T & H B 4eRe Tk
2RO R IR AIE T HIF & Gk, X4z,
2017),

Fofm, Zhao % A(2015)3 T ECD # T ek
AEIBE, 0 K 0 ) i e B T o AERE T
A e DB fige [ R4 S 1 SR AR R 29 o L B Rl
fife Ty SRBR AR L R A AT AR Ll T
0 < 3000 AR ] BB o ek R D A T T 2 A
TR ) P BE T o FEAT S AR, SR T A
R B i XA R e A H b, I
FE T AH R (AT 45 Xk BE B ik B (B SR T A2). 7
WEHE A G A5 Hr, MRT S B4 AR B AR R R T —
AT AR S R IR S, TECR (Bt R A3),
FEH I W RS A T R MR R R
WG I A 45 5 5 MircoDYN 2t 45 5 AH X i &
(r= 048, p < 0.01), FETREEE, £ T
XA R 0L A R

AR, W SO, HET#EL PISA Fl NEAP
SE BRI BT H b B 48 T Ui A s ) o T HL
S 4 A 1 ) R RE O, LL A, PISA 2012 Al
NEAP 2014 #5% 1 2% A4 19 A4 Uk n] 85 i e fE 71,
PISA 2015 ¥R T #AEMBEREfFIEE S, L
PISA 2012 [ —I& &} B CunBft s A4 FToR), 8t
HEH T —4 MP3 AT, 4 7 a5 4% il
IERADR T TR, fEULIR [, 4
e 1B R R 4 AN TR AR ) A0 )
g2k ) R e S TR TN A AR, i, A —
) 32 B2 g 6 R H PR R B . SR ) 3=
T EE A A g e R TRE ) . 1%
50378 3 ) A A S AR T R R 1 0 A [ Dk S
X HG I i ke B T B PEAG, PR SR i R SR
FE L VT4 PR Al o TRV, KBS 1) [ B
bR FOLI ARk 45 [ L 4% Ml X 22 ) FE A RS 3R 7
AL T S E RS,

SRR AR R — SRR W B B RN, B R TR RO,
ZEARHY, D6 IR E T AR

*MircoDYN J&:— N3 T A HLAE T 2K 1 3h 25 1] R A phe A
RYE, ARG LTS AL 7 TR S S 1A
RS SR RE T . TR N AT L Greiff etal. (2012),

3 WEEMEHESWTE

s R PO (74 7 800 1 B R A 1 B A,
] N A1 56 T ik BRI 1Y 43 AT O VA W IS 34 Ak T Rk
B, St i, KA I 09 R A 4
BrJT 4 W2 BB A2 98 1% (data mining) MIGE T
HERE P (statistical modeling), H:H, AiE B THR
PEWFSE ks a gk, RS TEIRIKEM A T
AR D5, SRIAM A SR AT, X B
TR . . BEEFMIAgENE, EIEE <K
B, MR EE T RIE ik guE gk, BT
LIRS E B LT BRSO, aRIE IS
&, A, HEHBE R S, 2 BUE AR
W, B U MZE, E S PR, PR
B A8 R T B T — /08 B8 09 A 5% 42 #2 (Johnson &
Christensen, 2014), #EshEBL2=0FX 09 &R
\ REp:

A 4

[

23T v
E5 TEAIFEEHE (Johnson & Christensen, 2014)

31 HEEZEE

BT R AN VE 7 A 0 o AR O, PR R 2
) P AN D00 P R R U ) B e, R B S T 4%
BrMERE o o PRI 5 BHCE 5 ) SRR e
INFIN Tad /8, 75 2R R R 8 19 R A2 38 Aoy
BT o B2 48 2 48 MK i B4 vl o B 1ok 4
AELFNRR RS RECE, #
T, 2004), F& < MECHE b & BT AL (knowledge
discovery in databases)” (Fayyad et al., 1996)fid
TR o 3 A BHEAZ I R AR o AR R i 48 1Y A
5 ECRHE BUR AU AT 2 R, Bl
FE Y KA Wi B = 3 (supervised learning) 55 ¥: Al
TJo Wi 24 >J (unsupervised learning) .32 3X S

W2 S B R O O M R AR (B
O %0 B 88 T L X R A 28000 ) ok YN 25 4y 25 A%
(classifier), - FHYIZRE B E o325 5 i wF
FEREAS IS A R 1200, R 28 ) SR T
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FHEER . BRT, A RS EE
BEAR M TR B, PR B (decision tree)f&
WA AR XA 2 1 — 2k, R B R 4 2 A )
94 (CART; DiCerbo & Kidwai, 2013) 5% Fiti WL Zf Ak
(random forest; Hao et al., 2016; #hgE %%, 2018)iX i
Tk Yo, S T ERE AT LA RO i s e
FHIE, Han 58 A (2019) NBR AT P51 A R =
SCRAT Sy Fa b R () 48 = A5 I RP AR ICT 77
ANFRAEAR B, 38 I WAL AR MROR 38 U A T B 9k 0
B 13 A TR R AR & filan, B
R — R H A8 — /M5 i (vary one thing at a time)”
R % T 0L FH 12 SR W 04 YR 503K 1P A AR AIE AR 1 R i
BRI R 5 A R 3R S e e )

To W 2 2] R AR FH B A AT e A
PAE LS, TELEEARYE T 55 A A 22 (] ) AR (L o) A
AT, I B N 22 R /M B2 R 22
KA, Hp 8B e RmEAFEN. H
HI, AE XA UK [n) LA e S W 64T 40 28 ), R
JHE 21 (cluster analysis; Bergner et al., 2014)
I 2H 2 B #3422 ) 2% (SOM; Soller & Stevens,
2007). T AW TC IS ) Bk e G A
ZE SIS AR, AW LR 2 R e
Brer B, N Fossey (2017)%FHe T =Fh G g
BY2F Bk, BL4E k-means, SOM Ffii F 55 1 &
P IS H 1 (ROCK); Qiao Fl Jiao (2018)41 X [A] —
HEECHE [F AR 5T T 4 R M 2% 5 5595 (CART .
BEBIL AR MR L A6 B S ke SR ARG R S 4 1) SRR AL )
i G Wi B ~F 2] 7% (k-means Fl SOM) £ I

ZH AL T I TN 1 KA el
AASTR] (1% 58 2% A0 U] 5B P e 3o 52 B %A ] A8 i 2 e
JIRY Y2, () 07 FH AR 422 4 4 v o e P 35 1)
e N -/ RV € T R ot S = A1)
TR, ARIZ TR AR O B A GO T i N R R IR
T PN FERN Y S . — Oy TR AR 42 1 5k i
T, AR5 2 B rb A2 4 B A 5 P B,
20 Y i B8 A R A i T R A (O,
FF, 2004), {HHAGE AR S AS B 1025107 B
FEARRGTAT RAEM E R, HERTHNY . XF
B (AL B, B R S B (R AT
%,2019)0 03—, BAURIZIRAE.O 2= P
FAIE, O P A S 0 2 0000 45 R 09 i R M
LT S 1 0 25 T A A Sl A 0 B R RO A
Fi%E . o BREGE EAE T S R Y0 B

T, PAA0E A EHE OK Bl T AE 5 AT 55 i AR R AR R
B G R SO B B VB AE KO 1 AR B (He
et al., 2021), TRMEMF A BT REMLE S, FER
BLRNIE—B A i, fERER Sh, W2
LR FE N BRRATHITH . HB 7517 s i
AR Hret SR (Hao et al., 2015; He et al., 2021;
He & von Davier, 2016; Qiao & Jiao, 2018 ), 34,
X FREE AR S T S50 1A ROt N A M SR A
JE . Lt Qiao Fl Jiao (2018) AR5 & BLAT A J7 ik
PRI B B, (BRI ST IR
e BN ()45 A S 23 S M i) o B, x5 A
B W58 W 5 A [A] (Chen, 2020; Molenaar et al.,
2016; Ulitzsch et al., 2021), P4, EAE M HiAL
WO, AL . HET . mAnAE, Kbk
o B S AL L 430 B R Ak B3 AN [
AN TR] s Xt R B3t AR v (8 RN A 247 Sl 2 1 1
AL PR H it TC N AE G — Ao
32 HITEEE

GEvT AR I 32 R AR RN TR A L A ok
SV BRI T o ARG TR, — L T RS
P 1 A 2 BRSSO I A R AR
T 7 3% K B ARE 8k U BE ML AE B (LA %, TE 75 FH,
2021) o i izt GE T IR SR fift Ao ok e Al i 2 5 ) v
TEAE B8O H 524 1 R HF 58 2 5 (Bergner &
von Davier, 2018), & /0 BRI & 24 (1) FE A B 1%
AR N B (AR T g FE AN AT o BT, B
RS T AY RR AR A AR, geit Rk
T AL P O BT & K A 8 R (psychometric joint
modeling) . & & /8 u] R # #% (hidden Markov
modeling) Fl £ 7K - #245% (multilevel modeling)&: ,

O FRTF RS EEARUR H AR W R H 2
I RREAR T . ZITIE NI I T IRT M
1T W B A — )2 9 4 B HE 28 (joint-hierarchical
modeling framework; van der Linden, 2007), ##y
BEXSAS RIS 5 () dn, R VR8BS SRR EAR %
A TR0 O B AR TR, AR5 il 22 S0 IE 28 40 A i
RERTEFRE R Z B R, BT, &S
it AR F B R H AR ] . BT, AFSR
TR T — R RSB T IR R AR A
REJT N T B e P2 22 [] /) ¢ 3R (Fox & Marianti,
2016; Man et al.,, 2019; Molenaar et al., 2018;
Zhan & He, 2021; f&iiiik, 2019), LAk, il Y
i 52 B2 W RT3 5K, Zhan 45 A (2018) A
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INFNS WAL A X B G R BRE A AT 40, g il
IR TA 12 W AR ATE 28 o 7 AR 9T 1l AN [ 1Y
E A2 WA (e.g., de la Torre & Douglas,
2004) FIVE2 T ] (van der Linden, 2006)43 3
A SRy VR 225 5 SR N 2250 Bt T g 0 B A1, 37 T A
[FI BT ERFER — 2= 2 ey . JB PR i T
KEMZELER,

B TR ] R @RI MR B R 6 D
IR AT R 3 B I 52 A AW AR BB ) RS2, ) 2 %) (]
MR R A . o, AR A D R
S8 B AR A AL B AR HR S B b (n, T
TAE . RESMA); DR RSB EMR B4
S RGNS W —Fp ik, 2 — BNl
1ot R T S 04 A SRR A SO T 24w R A i g
FMRATCHK . Baker ¢ A (2011)7E HWF 58 HEHE T
HRA] R AR N R Y T AT, HE KB
Fe b AR E )z N T ok R O 1 2 P (Shu
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B AZ P TE 1 F AR AR T LA [ B 25 1 2 o ot
Bdin, R PR R 2 R ] fR R R 25, WD ETE
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%2003, p. 15), BAANE AR . SIEHE AT
PLIHAN S — 2 TR 458 RS, (0 it (U 48
BET — BRI REM UL . BRI 2 A A5 A
IS BE K, AN 50 TIE B9 ol 4 IS



530 O B R 2 it B

530 %

B A 55 < IS RSG5 4 sk A R < ra] Sk Ay S0

e, (HARTERMRE, R R T
T Al 1 1) 0 i e B 0 B B A T vk, R
] P AMH ST ST AL 1A 75 5 AR 1 0 485 4K
T VBT A A% [ 8 i e B 1) X, RUR G R 5
TR B T LA S S A A e 1) B e A
FTFTHRAAREHAFRELSEROIIR, A5
T A AR WS AR [ B R RE ) . Hen, —
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AN -2 £ I NSNS S ¥ T E IS
J1(#15% =, Kyllonen, 2019; & 16, AL,
2021), AEINENRE FT AL M 25 1) 0 £ ke 7)o 7R
X A2 97 8l g 1 3 3R A AR
(FIEBT, F/NE, 2017), Gl & oA EodiE o fr
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The measurement of problem-solving competence using process data
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(" Department of Psychology, College of Teacher Education, Zhejiang Normal University, Jinhua 321004, China)
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Abstract: Problem-solving competence is an individual’s capacity to engage in cognitive processing to
understand and resolve problem situations where a method of solution is not immediately obvious. The
measurement of problem-solving competence requires the use of relatively more complex and real problem
situations to induce the presentation of problem-solving behaviors. This brings challenges to both the
measurement methods of problem-solving competence and the corresponding data analysis methods. Using
virtual assessments to capture the process data in problem-solving and mining the potential information
contained therein is a new trend in measuring problem-solving competence in psychometrics. To begin with,
we reviewed the development of the measurement methods of problem-solving competence: from
paper-and-pencil tests to virtual assessments. In addition, we summarized two types of process data analysis
methods: data mining and statistical modeling. Finally, we look forward to possible future research
directions from five perspectives: the influence of non-cognitive factors on problem-solving competence,
the use of multimodal data to measure problem-solving competence, the measurement of the development of
problem-solving competence, the measurement of other higher-order thinking competencies, and the
definition of concept and structure of problem-solving competence.

Key words: problem-solving competence, processing data, virtual assessment, computer-based assessment,

higher-order thinking competence





