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Moo MR M, B3RP 5 2] 5ECFE A 2 R U
FHOG, LA 2] B AR E | 2o 7 M4 T 5 ] 4
S5 o) i PR PR HE SRR, BeA AR R A T2
ZFH (Winters et al., 2008; Xu et al., 2023) .

SR, i = WA FAERTF I MER G KM
RO PR, AR T 272 ERE R, ©
FERTE S Qe & &- 4 NS N R T
=2 fd PR (975 8 (OECD, 2015), G HE Sl 7
FEXLTFAECIERAE BB AR R, Mitne
% (Siddiq et al., 2016; Tang et al., 2020) . FHE 1M 5,
B A W 5T SO T 2% B A A TR TR, A BT
W5 iz F 5 R Gl R AR T L o ) Y R B,
B/ 206 A FRE 724 2 i R AU BFEHESE

B 1 5 (digital activities) 75 i B 80 5 15 4%
BT A N TR REIF R4 2 | R B A A =
WA, W R e e A 55 38R A5 B 5 W0 W 1T
it FH - 22 WA . LB AT, e iite X . AR 4R 28 T AF
(OECD, 2025) . ‘&2 A BT 20 90 1) o S 2 1 3R
51, P EAN (B 2 S AR 2 20 N AT [k )15
Ze b iE VI B 2= S TR S T e A B TR R
2 BRI AR i 2] ARG I A A B
AR 2% >, S B IR R e R 2 F ) Y
700 2 T RE A O B AL R Z N TR ARAK
1 (OECD, 2015; Forsstrom et al., 2025) . 1 X AF 5T
KW, BOFTE SR 2 RTE 2h B 28 0 AR
JE . FLAE 55 45 R R A7 7E 22 5 (Led, 20105 Tamim
et al., 2011; Forsstrom et al., 2025) . SR, & & WF5%
WA I R T B B R R IR NV
WrBCT G AR I 25 RS e, k= X TG B 5 5
A TE BT PR BT Y 1) i e R BN B FR I 2 )
KERMIL TR

PISA 2025 ¥ “HrFt Hh 2> ” (learning
in the digital world) 5| 24 G187 S8, Jf- - & R RHAS
W, WEAC R, L TEIR AL (D[ AR
CREPE (D7 1S T, IZMPEA AN
2 TR R LR DGR T, iR T R A A A
AT 22 R 2 5 AR ATE Sh a1 O, A B
FRART A BT 2R S B

AR SCHET PISA 2025 $4is 1 14 1] 24 3% (5 U 44
()15 % 224 B BUT- 5 21 K, BRI TS — = 7E

.52 .

I BroAm RO, e DU A () 2 A 358 ) st figp e e
JIA I A A A BRI R AR A
AR 5 35 TR R iR DR RE T AP AE BRI SR R 7 XA
KAGHABRREA Z (8] A i 5[/ 7 = JE AR 2R
(18 8530 2045 2 2R R TR AR R RE D B B R
5 ) R AR AT AR JE AR A SR H

= RAPAER 5 AF B

LR ANZTRZS 5 T PISA 2025 M1, H
6 N THAR R HRE S XGRS “5F
S I, R E U4 (T17) 374 fir
22 (G35 TP R AS ) 9 12385 44 15 % 24 Z0m 1
VE, A rI AR U 4s (T17) 2 143.36 1 44 15 %
R

(—) M4 2

PISA 2025 Uit 2 sy 32 SC2% 2] W Ry SE 4,
COBUF A R R 2 B N o ) H A BB
AT J 1R g ) A ] 8 ik ke 1) 38 72 (OECD, 2026) .
HARWE, “BFAi R b i2:> 7 a5
fiff e S B A R E T A T PSR A o T )
i DA 2 o [ B A6 R 38 A S A BB X, i
T IT RS | 0 B R LA e M A R0 A o
(computational artefacts ) %46 % B & i) 34 i I JE 1
fEPL TS, TULBA R, XA 357 JRdESRE
WE N LB, BRI EAALNE L 8
452 AR | Bk | R RSO ST B RAE, 8
] U AR A A A AL BRI ST B . B3R
PAT 25 S SRR 2R A T A B o) s R AR M st
JEIF RS | dERE LA A KPR A B R

P40 FE DA JH 00 56 0 1) 365 9 A . 0 8 32
35 AR G B 2 AR ISR 2 AR s A S AL
T FR R SO T L, B R g b AR e R H G R ARAE
S AT R, A S AT | A R A AT A
B ZR G0 AR T 5 g P BEOR 2 A 38 R Ak
G A T EL, O ] A R 2 R AL Oy T $0A T 5, OF
Wtz AT K 5 A R B 58 3% #2 )P (OECD,
2026) . MEAKFERE B K F AT, | “5IA Y
J IR —2¢ ) 5 — WK R R 5 RO
(AR R I o A28 T AE I 6 o B o ) e R
A, BRI S, E BT LS B A ) 9k ok
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(AR, )05 S F F R 25 2] i i 2 05 T, ASF 5%
FE TR X 22 A 3 A Y 2 ) — R AR A
S 5HEE IR, AN, 2 A1ES kK RA
U5 B 2 AR 2 A A0 I 56 3 A v X6 B 1 1 12 T
RN T AR YRR, SO0 A TR AT 2 i R

(D EEEME

Ap b THRL N R e RE R B, AR
2 A B TR (] 0 A R AR Bl S R AR AL G R
534 B 0 S R S A AR ) B e ) o BRI
14 HI 10 Bl EL{H (plausible values) 7R . HdiE 73
1 53 ) ol FH B A (L A T B S SR e i e, B
S 10 AT 2R, 15 B B A WAk THE SO AR HE R

At s IR 2 TR IE . 25 A DU T 22 A
7] 45 PN 25, A S B[] A i e ARl L 2#2
X5 Mg R SR B E S B 3 Y 2 2 Rk
M HE TR o TRl A o S B N 2 2] % 7 e W2 AR S
PR RSN, M OGP e 2 R R A
Z= [ R F-HR AR 58, TR 20 41 55 IRIHE B P 45
i1 I B A5 AR 2 4% 07 45 . FLI 5 5 e R R N E )
SR Hy S ey A ] {324 2T AT S R e
R kA AR AR EE . R IR S O IR AR A T
IO PR R, 5 e A iR, B AR
s 75 2 1) L B[R] A SR 7R RN RS o U IR A
17 vk 2 e e 2OBUIUAG B, O 2 T 300 H B by B IE A
AR . FRE YA () AR, [R) 8 o o
2% R SR AR . )R B Y Cronbach
o 2K 510 0.846., 0.780. 0.879 Fi1 0.803 .

At = BT B . AR SO LT PIRET G
Bl1: 1) 5 I ECTIE B, AR RO I MEAE B
AL Can A 58 AR ML B 8 BLEC I ), FE TR
SRR B SRRl ] iz s 8 W 800 X A ol %
Sl S S Al B0 A B AR R
AYLE )7 ) gl AL (an “fdi N T8 fg
R ML A N MEHE 55 LB B i) SCAR Y ) o =T B
1) A A 53 ) s e A R ANl R B30 B R 58 il 2
LS5 RAT AN 2k 2, LA N T g
il 2 > B9 4 %, Cronbach a £& EUAHK YK 4 0.900.,
0.871 F10.879, 2) H # A= i BB 715 8, A4 4158
BARTE ) BT ARG Bl L SRR B T 20 AR
A5 B A . AT = TR A A A T R 2R Bl Y

K AR, 3 531 5 At S V8 38 5 A = L AR SR SR v
P28 W 0, DL R S AR B L BB 2 VB
FANES . M5 BAZA A PISA ML &
B, S W2 A LR BORTR . B0 (5 B MR 1
2 TE &1 B Wi a], Cronbach o %M 0.881,

AW TS Fe LT 6 i A8 i PRSI L REEZ T
SR (ESCS) S4E K . REEL Tt &304k
ML £ R WA BRI b 7 | 52 2 AR AR RE
W5 5 R . A T F H 8, R1I—R3 7R A AH
XFAEGR, B2 AR SEBR BT A AF 90 5 PR AR 2 04 15 %
SRR Z 25 BT SRR A i A Y A
TR T RATE R AT B AR SR, BT
i) Cronbach o %5371 0.974. 0.927 F1 0.931,

(Z)# BT

ARG FI R A4 T B8 b BRI G353 o
AR IR 45 Sefliih o244 (13 In) B i D 1k
JIFRBUFN A FR I 22 2 FRAE, I3 AT AS [R) 4 ) A2
Brop e i 25 5 AR5 #E57. R1I—R3 =42 ong i [r]
A, RGY A P IS 2 > RRAF 5 1 H 5 ) A i e
HFRIZ M FR, R A R2 R EDUA ()R
A%, R3 2R FH SR B U2 (7)) J5 1Y 76 A2 50 Mk
A% FeJ5 43 DA 2E A 0 AR TR B U fig 0 R A
TRV 2 SRR AR 5, DUBCT I B R i R AD 4
¥ D1—D5 HA>Z etk mlF R

YT PISA SR W By B 43 JZ Hl A, A58 R
PISA $2 ML 2% A= S AE AT AT AL B . 5 HRAR
B R3 28 e AR N % A AR A7 A Ll 451 R R, A%
22 VR R A T AR TR], DA ke 27 A AR R 28 3
T = SR AUG T R PISA M4 80 4142 il
W EE, # T Fay & 1E 09 F- 5 5 &2 & il 7% (balanced
repeated replication, BRR; Fay & £ 4 0.5) fiti i1 45 1
% (OECD, 2009) .

= PR AL

(—) 3 B Ak 5 h R L
1 V5[] B BE ) 5 M, AR T 4 A
rh [ PO A (T ) 2% A T ) A ok g T - 245
530 560.3, 7F 85 A4 e iR i HESE =5 FEfig 1K1
T, 2 K UL 2R & 95.7%, 5 UL T )2
A 48.4%, 4 JE S AR = A (ILER 1)
.53 .
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F1 PISA2025 it E TR EE N HEZ BT+ 25

KEHT (%) SHEETHS

Z 5k BEFHS | kFE2 | kES o
EolE Emr | T | R

ThERR T 571.9 97.6 53.6 569.5 576.0
B 563.5 92.4 51.8 565.2 561.0
A () 560.3 95.7 48.4 578.2 545.6
H 2% 557.3 91.0 48.0 557.7 556.0
hE B 550.9 89.8 46.2 548.2 552.5
o [ 7 s 545.5 88.0 429 540.5 549.9
ZUP R 540.7 91.2 38.7 547.6 534.0
G| 537.7 86.6 41.5 525.3 546.8
TR . 531.8 86.4 37.9 525.9 535.9
By 22 530.9 86.4 35.8 527.0 532.7

M4 B, FRIE U4 () 2728 AT #4915
518 578.2, e T Y4553k 545.6, 43 5 JE A —
LA, 7E18 FARE R 7R R 43 A [ f 0y T B 1
B AR R PRI FE BRI, AR FOR s i

2. 59 A v vh A Y AR ) A i e 0 3R IR A
B

B A W TR () R R fiE 0 SF- 3945 438 5711,
AR 548.6, FH2E 22.5 43(1=13.18, p<0.001) . 54.7%
195 ARk 59 K U I, Lt TR 41.5%, M 2% 13.2%
(=10.00, p<0.001) o fmy H A= T35 [ 3 fi ok fig ) °F
Y1853 572.4, W1 AR Ry 544.8, AH 2% 27.6 43 (1=
9.16, p<0.001) ; Wi 2= 35 S R I UL 11 L oy
54.6% F1 40.4%, F12= 14.2%(£=7.89, p<0.001) .

(=) B &R F T H1E

L2 AR SR TR R L 38 TR I, (A 32 o) i 2
AR AN

T PU A (Tl ) 2 A= 0% [ R D Al L 2% 2T %%
WIS S URSE 3 S I o B N S B X (€ 1 )
0.471. 0.101. 0.092 1 0.306, & T4 KA 1ES &R
HAFE K- K, 53 a5 3 60, 55 25 60, 5
52 i FNER 8 i,

MARXIA B, 3 E A (1) A B R
) A DR B0 g, AR RS4RI 5 AR R XE Ty T A —
PEFA, HHE 44 A1 T[] 20 fifp e 2R R 27 A BEAE R 1) A
B R sl R W e 1S BRI 4, (B AR ) i 72
HRBESE F b . W ds el R A R s R A A B 555

. 54 -

MBERT, 53 A 76 R R o R B L 22 I 30
(975 23 e A2 43 0T 0.219 F1 0.188(p<0.001) , 7E
PR g R ESR B EAF AR EER
KR, B R 0 A R  TWE SR
A THT X 52 24 ) R ST ) RO A 36 R Rp 2 4% A T T 1Y
2250 i AR I Tn) A R S ER R 27 2 58 0 Lt
A= 43 3K 0.100 AT 0.122(p=0.001) o BE Ak, & A=
() R S 55 5 ek 8 3% 45 43l bR v AR AR 0.087 (p=
0.026), H EFRIIAFIER E LR . BMEEE,
AR TE A R ) B o G B L R
TR A

PR N I8 P S o T SN 1) R ]
qf: Bl I A

A R1—R3 R, 224 MR . ZKE &%t
23 SCA HiLASE FIAF X AT 2 153 ) L A DR fig ) Fa
(R TR0 A% 15, HLAE U AR (T ) i PR 2 e 2 4
(£ 2) .

R2 W7, 76 VYT [ F 98 45 2 2 Rk, E 30K
B A543 ] 1F [ 500 3155 ) AR R 0, i AR A g 4R
AN B, TR ] A 8 ) BT 3 AR A iR
8.47(B=8.47, p<0.001) , HL 1 55 5 ms ) #& o 5 31 54
[) R A R RE ) 3 IE A 2 (B=3.51, p=0.011) , %]
2 ARATEIBESHEDEBRENNER

- R1 R2 R3
T
(FE) (FRE) (E fh 2 574)
—24. 7%k —25,02%%% —16.95%%*
P (ZeA:=1)
(1.82) (1.83) (0.37)
REEG T A4 20.85%** 19.36%** 21.18%%*
AR HLAE (ESCS) (1.31) (1.26) (0.24)
23,02%%%* 23 7%k 21.69%%*
AH XA
(2.33) (2.24) (0.48)
2.04 6.61%%*
7 85 DR A R —
(1.49) (0.20)
_6.23*** 775***
2L 3 .
FI8A (135) (0.19)
3.51* —3.3] %k
F K 5 5 s i —
(1.38) (0.22)
F 3k —
(1.14) (0.19)
FEA i 12268 12268 462962
R? 0.139 0.155 0.096

ERIBEM R T ZF R B RAR; AFPIRETHEAKB HEFRA
HAF AR 5 * p<0.05, ** p<0.01, *** p<0.001 .,
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R 51 H 5 0] i U g 0 3 UM O, LA g 4
1A B, T (R A BB T B AR 6.23 43 (B=
~6.23, p<0.001) , {HASAIF 5 oK & 3 In) 50 i e O 3 5
TR ] fif P BB 7 S8 35 M0 OC (B=2.04, p=0.171) .

BRI R3Sl T AN [A] A9 DG HRAR JRy o 2 A ) L i
TR, B 00 A Bl oKk B 34 5 15 n) A e )
25 TE ARG, BRI 5 s 2 53 ) i e
55 1] G BE(B=—3.31, p<0.001) . 5 H M5
PRFEAAE LL, 3R E P4 () 24 A 115 ] R g e 26
U5 S R E ARG R % (B WL R A
SEIUAH R0 1E ) SC o 7R AN [R) SCAL FAT: 55 1 55
H 3R 7 25 2 REAE 5 58 IR R D g T R OG &R AT
RERE A0,

FERE P« GRE 28 % 4 23 SCAk b A7 AR T
G, P2 R AR B, AR RS
THE IR P RE T 1 56 R B 3 (B=0.22, p=0.832) .
XU, R2 2 2] B ) 5 1153 In) g D Be ) 9 1
AHOC G 7 [ A D SR8k . FA) 5 SR ms R
SR B KA ST 22 A, F B i
TR 2 A T ) DR B T ARG AT, (X AN R
FFABNAG S FEORGT PR, B, X —45
T W 42 A T i DR 45 e B RE A 2 T
WAEZWNS T, XWAE—ERE LR, R
A RS TG R W, TS S ot W s b e L R
Lok TR S B, B 58S ) R W REFE Ak S A
FOPINSIE SN

(Z)HFEHEFAEARFFINRXR

e, BT ) 2 A T I R AR T B G
RERFELER(WFEI) ., AN EIHAE BH RN
FH 551158 In) i P BE 7 83 1 AH 56, 1% 38 b A 4
w1 AL, AR ST 2 4R 5.05 43 (B=5.05,
p<0.001) 5 [ 2 {55 B AZ AT [RI R 1 1] 35000 3547 1] S fo
PRBE 7, 2 A B B AR XS SR T A
H A ) D i R (B=3.11, p=0.002) . Lt
ZN, TR BB R R A ARG B
B 05 IR T B0 RS R B A B i 3 B e T 5
7] i DR B8 3, B2 5 30 S 0 Sl A R R ) 2 A, HE
THE (R A D S AR R R AR o Foll ALGE 9 111
REAEIRE TE, KA 515 0BG P he ) %
& (B=-0.30, p=0.752) . XL L BN, H P F

RI HFEIMFETEREBREANR
BRIATEIFIENHXE

D1:it& . D3: D4: D5:
= ey | D21 IR | X _
TE 8] 7 fif R B0 A #3] M5 *3

LV NN . R
B %Hh |KEEAE| kB
s ol A5 dik
PRI (1=2r, | —25.76%%% | —0.251%%% | —0.211%%* | —0.075%** | —0.081***
0=%) (1.84) (0.020) (0.020) (0.018) (0.020)
KEEZFEAL | 18.61%%% | 0.060%* | 0.033%%* | 0.075%** | 0.068%**

230t | (1.19) (0.010) (0.009) (0.011) (0.010)

R (1=, 23.10%%% | —0.062%* | —0.075%** | —0.045*% 0.018
0=H 1) (2.27) (0.021) (0.021) (0.022) (0.024)

B A Ar

KNEBE | —9.24%%¢ | —0.008 —0.020% —0.008 | —0.042%%*
ARATFRAFE | (0.87) (0.009) (0.009) (0.010) (0.009)

BAME B 1.20 -0.007 0.018* 0.007 0.003
RAfHRAHE | (0.83) (0.010) (0.009) (0.010) (0.011)

HFEHARE | -072 0.073%*% | 0.114%%% | 0,004%** | 0,107%**
AR (1.10) (0.011) (0.012) (0.012) (0.012)
Y E ST
WRAME ST T
[ 5.05%%% | 0.055%F% | 0.032% | 0.108%¥% | 0.075%%*
- (1.28) (0.012) | (0.014) | (0.014) | (0.014)
HETERE
- —7.87%% | 0.033%% | 0.064%** | 0.070%** 0.010
. (1.01) (0.012) (0.011) (0.013) (0.013)
52 AL -0.30 0.073%*% | 0.045%%% | 0,126%** | 0.050%**
(0.95) (0.012) | (0.011) | (0.012) | (0.013)
B | —7.72%%% | —0.108%** | —0.045% | —0.072%** | —0.045%
T3 (1.70) (0.019) (0.022) (0.021) (0.022)
HER T —4.09% —0.021 —0.039% | —0.135%** | —0.095%**
T3 (1.87) (0.017) (0.020) (0.020) (0.020)
FHBIME | —6.52%%% | 0.095%%* | 0.070%** | 0.106*** 0.031
Herissh (1.09) (0.015) | (0.013) | (0.015) | (0.016)
[EEZEPSS 301%% | 0.304%%% | 0257%FF | 0.250%F* | 0257
% (1.00) (0.013) (0.014) (0.015) (0.014)
— 561.94%%% | 0.620%%% | 0250%%% | 0.161%¥* | (.342%%*
(1.97) (0.020) | (0.021) | (0.020) | (0.020)
FEA G 11778 11758 11764 11761 11757
R? 0.218 0.275 0.236 0.326 0.196

AT T @03 R B, 465 W AR AR * p<0.05, ** p<0.01, #** p<
0.001,

) S 1] R 20 20 8 AT RS T2 2R T (]
PRRE 7, I8 AR I R 0 2l X B ) A A R e 0 T g
frAEd e .
LR, 2645 S A 5 VYT A FR 15 27 > Rk
.55 .
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S EARDG, HRH R, AiE e 14
B, AR I [R) A DR SRR L BT L R O s o
% e F 5K B AR E0r 54 5 0.304, 0.257. 0.250 F
0.257(p<0.001) . XK, GEfEZ AT T HE R,
JAWT A A B B 2R A AN B R AR 2% ) R
fiff o, AR TG ) FRELESS L AR R S R R
Ve FHAMEB 25 -

PRAM2E P AF BB N A 5 a3
2 3] ¥R 5 3% 1F A1 56 (B=0.055, p<0.001; B=0.032,
p=0.019; B=0.108, p<0.001; B=0.075, p<0.001) , 2
b AL FH 5 U35 2% > R AR 34 B 3 O 1] G EK (20
p<0.001) , 5 #L %] 5 5 w& )8 & 0 [\ ) R 50 R
(B=0.126, p<0.001) . XKW, AL H £ 55 59 £
e N F N IV R TR UR -y i S (ENIN 1%
RFI R

B TAF B R 0 S A5t 3 A R] a] i R AR 8
(B=0.033, p=0.009) . %t }1 (B=0.064, p<0.001) K #{
R 5 5 M5 % (B=0.070, p<0.001) & i EA K, {H
HEIR BB R A W (B=0.010, p=0.454) . 5
FHANME S 16 2h 5 ] A D SR 8 . B ) F &) 5
R W R 1) ] )5 ZR $053 01 0,095, 0.070 i1 0.106
(p<0.001), {55 F= Fl 3k Bl (1) 5 1F S 1B R 36 I 3 K
F-(B=0.031, p=0.058) . HutFEE, FEF(EEHARE
F2 R 3 (B=—7.87, p<0.001) F1 52 Fl G VE 507 1% 3
(B=—6.52, p<0.001) 5 155 [A] 0 fifp ke jli o 112 [m) S
R, T EC TG B ] e 5 AR B Y 2 ST AR B
TRV 0 ) AF DG, {H R R 28 R 0 SR S 80k B 5 1Y)
THA [R]85 ik T

FEAS ARG By BT IR AR I Bl 5 1A TR A A
PEBETT . H IRV ) AR OG . A S AR
SRR 1A AL, 2 AR TR ) R AR e B 4 R IR
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How Do 15-Year-Old Students in the Four Provinces of China
Learn in the Digital World? Evidence from PISA 2025 on
Computational Problem Solving and Self-Regulated Learning

LI Gang & XIN Tao

(Collaborative Innovation Centre of Assessment for Basic Education Quality,
Beijing Normal University, Beijing 100875, China)

Abstract: Digital technologies are reshaping how students learn, and understanding learning in
the digital world requires simultaneous attention to students’ cognitive performance and learning
processes. Drawing on PISA 2025 data from Beijing, Shanghai, Jiangsu, and Zhejiang, this study
employs weighted descriptive statistics, group-difference tests, and multiple linear regression to examine
students’ computational problem-solving performance, characteristics of self-regulated learning, and
their associations with digital activities, with comparisons made against an international reference
sample. The results show that students in the four regions performed more strongly in computational
modeling than in programming. All four characteristics of self-regulated learning were above the
OECD average, although their relative international positions varied. Enjoyment of problem solving
and proactive help-seeking ranked comparatively high, whereas planning and strategy adjustment
ranked lower. After controlling for student background characteristics, planning and strategy
adjustment and proactive help-seeking were positively associated with computational problem-solving
performance, whereas perseverance was negatively associated with performance. Moreover, the pattern
of associations across the four characteristics differed from that observed in the international reference
model. Digital activities also exhibited distinct associations with learning outcomes. Qut-of-school
learning. Al use at school was primarily associated with self-regulated learning characteristics. In
contrast, social media use and digital entertainment were generally negatively associated with students’
learning outcomes. These findings suggest that digital education should adopt assessment and
educational approaches that give equal weight to cognitive competence and learning processes, promote
students’ engagement in computational practices through progressively sequenced tasks, strengthen self-
regulation in digital learning, and improve the quality of digital activities by aligning them with

learning goals.

Key words: learning in the digital world; computational problem solving; self-regulated learning;
digital activities; PISA
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