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Abstract

Against the backdrop of generative artificial intelligence’s deep penetration into higher education,
this study investigates the complex relationship between DeepSeek usage intensity and college stu-
dents’ learning adaptation, introducing Al self-efficacy as a suppressing variable and attribution
style as an individual-difference variable. A suppression effect model of “usage intensity — self-effi-
cacy — learning adaptation” was constructed and tested with a sample of 514 college students who
use DeepSeek, employing questionnaire surveys and hierarchical regression analysis. The results
indicate that: (1) DeepSeek usage intensity has a significant negative direct effect on learning adap-
tation, confirming the existence of a technology substitution effect; (2) Al self-efficacy serves as a
significant suppressor in the relationship between usage intensity and learning adaptation, with
the indirect effect (positive) opposite in sign to the direct effect (negative), and the negative direct
effect strengthening after controlling for the mediator, revealing self-efficacy’s dual nature of both
buffering the negative impact of technology substitution and masking the hidden costs of overuse;
(3) between-group comparisons by attribution style show that internal attributors exhibit signifi-
cantly higher usage intensity and self-efficacy, yet demonstrate no advantage in learning adaptation
compared to external attributors, presenting a “high usage-high confidence-no significance ad-
vantages found” phenomenon. This study extends the explanatory boundaries of the Technology
Acceptance Model and self-efficacy theory within Al educational contexts, providing empirical evi-
dence and intervention targets for differentiated Al literacy education in higher education institu-
tions.
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2. XHkFid 5 Rigiet
2.1. DeepSeek fE AR RIS A ESHMEMNE

DeepSeek i I 35 B /& 15 R 2L A2 S1E 8l il DeepSeek ZE Bt Al TR BUMIE | INHC K D BER R
FEFERIZR G ahn . BEE £ RRGUN TR REBOR I tRIE A J2 . L DeepSeek JARR KR 5 AL QIR B IE R
SSHEGE, WORFERRIE L. AR S . SO RF S CHMES N EERM B TR . AR T 1445
MfE B K2 TH, DeepSeek HA7 3 K[ B ARTE 5 BLMR S5 AEAE 7T, RENS ELH A 25 M AL B RNIR N 3 5
RITGE, IR “RIRRIE " 1A T SRR O3 R R I 2 AT s

22. Al BRTAZEZF N ENNRRSHE

S Y38 N AR ORI 5 S AR e s ST 2L 55 R B B IR DLIA B 5 5 I AP i A AT 9 R[]
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FEAE R AV RSB M I E BT, 2 S1IE R IR R A TORTHISERE : 24 3] 3 AMUHR ZIE A G 1)
WREDR . e 5iF e, EFRE S Al TARMER R — B E A A BRI AT 2130
3, SRR G FEARM B H A ST RE IR . AT FUR AT AE 55 S5 4 ) K S 2R 2 O i R R [,
MEEZIEIHL(EE 2T HARRIIAIE S 52 20 EBPE) 52 2 RE 7T RRIREL S il BB DR RE /7) « PR B08 B (Or #A
A5 5 2] B E SR ) =M Do RE DI 27 ST 3 K-

2.3. Al BERMEERNPNER SEICEM

Al HIRARERIR T Bandura (1977)42 Hh ) H FALRERLIR[2], 4R MAX H Cig I T REBOR 7E L
R E 57 S S5 FRE T RN 5 45 R FE . Bandura K B FALREIEGE SON “AMEXT A CRES A PTlA i fg
LG TAAT AN BEREE” SN BRI ZAT NI KR . B A TR B BRI
Joo BiR B ABER(Computer Self-Efficacy)iZ#i N EH FAKRERBT LI E L7y 32, $RAMAXT B A i
SRV 58 RS RE AR 55 (1 e 1152 (3]
2.4, BN HHBIFHES R RED

EHERIN (Suppressing Effect) /& Ao RN (K — FRE IR S, B A BEAT I 4R (2014) REEFHE[4]
AT S [ AR AR R o 5 A B, BRI A5 B A (0 B AN G SR, B RO
BBL. SAEGE A RN (H AR B~ N A —~ AR R [F] R E) A, RN o A T T EA
RS DR AR B ) S SE RN R
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25. FAAXNKETIEAS RR4ZE

AR 2R AR MR AT A 45 B R DR AR i g v 25 5%, F Rotter (1966)2 H 1442 il »5 B 18 & 1T K
[5], 4 Weiner (1979) R Gk VAR BE I [6] 0 P40 H BRI 00 T4 25 SR IH R F H &g )1 S5 16 T3
AR DR 2 A ) TR T8 A AR M SR TR R o 1K U R RURS 1 22 S R 1 5 e A A R B AL
T4 547 i

ERARME RS S, FRT T aesgm THARRIT S OB EIENC R WA R & R AR B4R
MONREHRTH I BN, B RTREFZNHRER Al THIEE, TERCE S AR SHR B (FX P el )5 5K
BN RRARZR AR 0 B B A B A 1) 2 21 3&E B, AT RE DR I B 1A 1T 2 AR PR R, B Al 5 8
IWHIA AT IS . AHEEZ N, ABIE R 3 A AR B, 20 nT Beid i FAAMEN LRI (At 238 SREAT
N) LR SEE KT, TR “ARME - [RGB . XMk 22 S Dy B AR AR A P AR 1) S ot
PEPRAE T EEAA .

26. W5fEE

H1: DeepSeek il JHl 35 B f Ao A o 3] i N B A Wi 25 10 i) ELH K

H2: Al HIRMAEIRAE DeepSeek fi FH 9 5 5 5 5] 1E N 2 1) i 2 3B HE R AR T, B R)RZ RN 5 L 4%
ROSAF 5 AA B, P A i A7 e 28 1 5

H3 (RZR B ) : W E0IE R 2 5 4B JA R 35 E DeepSeek £ 35 . Al B IRALREIE AL 3 2 5
(EERER LI G S HTE P LEs

3. WsEIt
3.1. WEERR

K F 5 Al RE , e B R T K A N A0 B o RER] 3 595 4, [RIUSCH 2% in) 45 580 11, A %% 97.5%.
MR 66 4 ARMHHH Al T B3, 5% 514 4 DeepSeek i HZH AN [ H#H BARE BE 1w,

Table 1. Basic information statistical table for the survey sample

=1 OAEHAEAERRITER

2K IR it B4 (%)
& 383 745
4 5]
% 131 25.5
U — R 346 67.3
B A% 2570 .
M AL 168 32.7

FEAMER G BRI AT & RN SRR AR e, B — e AR .
32. fARIE
W7 TR A =R KA 5 AR i &, PR Likert 83R1H7)
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(1) DeepSeek ff IR R . BMfER, MR 1 BCRH 5 /i) 5T ReER R L EI 5
CEH 0L it4y), it 6 ANk, &MU Ve A BREEFR bR . AT 5% & idE A5 1) Cronbach’s a =
0.82 (& THREA 5 (M RIS 73 15

(2) Al HIRARE R TR . AR 2 A EDUN & K5 A4 DeepSeek B (17 Al Zfigi&. 43 74:

“f#i ] DeepSeek Ji7, X H CEMFEMELSIMELBMNAZA? 7 (1= BFEMRM, 5= BFERIA)G &M
F DeepSeek 2= >R SERGRFRMEML B ? 7 (1 = JE%1K, 5 = dE%m). PRS2 FER
Al FH IR UREE IR M FRBR (13 40 AR R A T AL IS (12 B G E) o ABIF 50 AR 3% A AR s 11 P 35— Bk
FH0H 0.85 (FEAHK R EL r=0.74).

(3) o1& MR o SR VA 5 A5 g ] (10 DK 22 A 2 SY I B R [ 1], ARAE A Fe 1 S U 22 21 3L
FOIReST MBDEN ZANERE, 3L 6 A1 = A E, 5= EAMA). AWF5TH Cronbach’s a = 0.88.

(4) AR5 3 . ASHIE A0 B 0 2 2R 7 DeepSeek fl B2 >J 45855 10 VA DRI ) 3047 4R 2 RN
. B HAN: “4 DeepSeek IR 2 2] Il I, 0 B B S Re I PR T, JE I L 90
N CHESBRIAL” & ORI (G5 1), 350 2 “#4rIAZhT A7 5iE0 3 «“ EEKH Al” &
DA ER AR YA R (S5 0) o AHIF 70 5] 2% R SR FH S X0 B AT IR R M A o 2L LU AL, ARORIF TR 1L
1 P 22 315 R0 RE o 6 FF) F o i R0 G 45 5 S b DA IR KU o) 2, G ASQ BEAT IR B AL ABAT, F0 IR PR 75 204
DNV LEAS TN N T RS B T R A RO AT, AT R SERE A B T RS A b o AHIE ST b A A R
109 A\(21.2%), A8/ Al AR 405 A(78.8%), I TFHRZ M4l b,

3.3. REWE

FETHORE SR 2B IS 5 A LR, 2 “DeepSeek {3 FH 3% — Al H FAREK —~ 2 2] &
JS2” S HEROSAFE R (WL 1A 1) 8L DeepSeek i I 5 BE X 27 51 1 N FAT B ) ELEE RN, Al IEEE Al H 33K
RERR AL DE ) (AR RGN, 3 5 1A A B BRGEEE . JHPR 7 sCAE VIR R AR &, H T B N B8 S AT
AREAE SR ENZEFRAE, AZ 5B . 5T 6l s R R R, BT T RE
AL IR LEAL, R AR AR N ESAR BN N RS IG5 N, X RAFT AR — N EEFIR.

DeepSeek i ] 51 & —a(+)—-> AlH AL —b(+)—> FJEMN
| A
L c'(-) BEEHN (GEE) ——

Figure 1. Masking effect model diagram
B 1. BN E

3.4. A E

K H SPSS 26.0 #HTHER ST MALFEA t /5. Pearson AT 5 ZFIH . LLHEK T 25
HAAFATREME R, WAL T E FNZER. 12 Hayes (2013)JF & 1] Process #if:(Model 4)
K96 MEHE N[ 7], Bootstrap HiFE 5000 K, B XA 95%, [HERN B AS X A2 0 NN 2% .
4. ARGR
4.1. OB ER R A IS

B B R VE G4 B 2 . #EAS DeepSeek 1 FH 58 EE 48 N 5.06 (SD=1.15), AT
SEAFEHKT s Al BIRGEERISME AN 7.98 (SD = 1.13), 2EERIIE N 7.67 (SD = 1.61), Hm TN ER
WS, REFEARRARE) Al B BRBE RS S &G R T S m b AR B A YN T 2, 1§
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Table 2. Core variables-descriptive data (N = 514)
= 2. LT EHAMRIENN = 514)

ZE HAEN BMEI ®KE FHE BHEE  WE EE

DeepSeek i 5 /& 514 2.00 9.00 5.06 1.15 036 044

Al BRI 514 4.00 10.00 7.98 1.13 044 —0.30

IR 514 2.00 10.00 7.67 1.61 -0.87 0.68

AR (0 = AR, 1= H) 514 0.00 1.00 0.21 0.40 146 012

4.2. AEVARSATHILEEIZEFHFE
BURPRT (0= ML, 1= MR AU S, MO REAT ISR A tRSR, 4RI 3 FiR.

Table 3. Independent samples t-test results for grouped attribution methods

= 3. BRI R ERI M t RITER

ZE T EFERR SEME LR t Rk B E
F p t df p (CAA) Cohend 95% ClI
DeepSeek f# 58  0.815 0.367 4.678 512 <0.001 0.51 [0.29, 0.73]
Al B BRI 40.693 <0.001 10.317 307.985 <0.001 0.81 [0.59, 1.03]
= P2prvA 3.615 0.058 1.205 512 0.229 0.13 [-0.08, 0.35]
H: Al HBLEEER N T AR5, RAKIE t K545 8 Cohend>0.8 AKX, 0.5~0.8 A&k, <0.2 Jil/ik

AVAS

BEFEAEL, BT E DeepSeek ff 58 E &2 B i (d = 0.51, TEEXUN), Al HIRARERIR &
F R =081, KM, HWAZERKFICEEZR(=0.13, HANN)[8]. Kk, HOVEHK
Fidfe: WEIHEZE R SR mEAEARRIBERS” FRHE. X —45 RIFAREERAEN N
PRVATAE AAFAE S SIS, ABASBE SR T 3 DI G iy 3oL [ 9] B0 T L MR A S B A 1) 22 AN 2 2 F) i A
Gt DR AIAIREA B AT MR 22 DL A AME k2 5] SR, AT RERY i A 2 25 45 SR A R
AR TE L, B RN LA X B A S R A B i3 — 0 W P2 A 2 ST G I b ) 22 5 e 75 BT SR i X
I EHMEANRIG . ALRES S S IS EAT AT O R0 A% S TR R

4.3. TEERIMEX KX RFHE
X A% BT Pearson AT, G5 RUNEE 4 PR

Table 4. Core variable correlation matrix

4. BLEERXIER

ZE 1 2 3 4
DeepSeek i Fi 3 /& 1
Al B BE 0.202 1
Y& -0.143 0.313 1
AR 70 = ATHAR, 1= H) +0.202 +0.336 +0.056 1

FE: "p<0.01 (W), VAR5 25 2 ST B A 2% R BORIE B 82 7K1 (p = 0.229)
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DeepSeek 1 #/E 5 Al B FALAE K 2 IFIEAMAHS(r = 0.202), (B 52 315& M £ 595Uk %(r = —0.143);
Al F IR BB S 2 ST R R A A TE A 6 (r = 0.313), = AH R 275 3448 A0k PR BT 2% A1)

4.4. Al BRBEERAERY NN ER

KA 2 B e Al H RALRERAE DeepSeek {3 I 95 5 5 27 >3 N A B HE 08, 45 2Rk 5
B o

Table 5. Hierarchical regression results for the masking effect test
5. BEHHWMRH S ERYIE

ZE R 1 (BB ¢) R 2 (a BAR) BRI 3 (EEHPL ')
B(SE) [A] B(SE) [A] B(SE) [A]

(&) 9.490 (0.466) 6.968 (0.327) 6.014 (0.484)
DeepSeek f#i FH 5t & —0.190" (0.061) [-0.136] 0.203" (0.043) [0.203] —0.292" (0.060) [-0.209]
Al B3R pe % — — 0.499™ (0.060) [0.350]
51 —0.356 (0.161) [-0.097] —0.038 (0.113) [-0.015] -0.337 (0.151) [-0.091]
Freds —0.142 (0.149) [-0.041] 0.070 (0.105) [0.029] —0.177 (0.140) [-0.052]

R2 0.032 0.048 0.143
F {8 5.652"" 8.563" 21.26™

7E: "p<0.05, "p<0.01, ™p<0.001; T ARAELR, [1RNFRHEL REL Beta; ALY 1 Jof FH 9 B % 2% ST 08 M 1Y
RN, BERY 2 M FSREE ST Al AR RRG TR, BEAY 3 N AL E IR SBE R 5 i 5 B 56 2 1 38 B 1) ELEEAR

AVAY

H1 7530325 DeepSeek i I 5if B X} 2% 2] & B B AT i 2 £ m) Uil 4 FH (B = —0.190, p = 0.002), 4RiiF+:
R BN (IAFAE » BERYAARE T A7 PRAEL 25 (1038 5 (3.2%) » FE7R B ARAE F AT AN S 5200 2 ) 38 N7 (1) Ak %2 A
BL—.
H2 73 B 5CHF: RN 1) =T 8 S 3 . Ho—, a 40 2% DeepSeek {8 A 5 1 v 500l Al
H I AL (B = 0.203, p < 0.001), HAUERE T 4.8%H42 5, H2alor. =, b MEAEEZE: Al BERAEE
JEIE [ TN 27 3] 38 (B = 0.499, p < 0.001), H2b k7. H =, ¢ fa1has . #H] Al HIRAAEK )G, DeepSeek
A5 FH 5 5 R A7 ] 2850 88 6T 35 R (18I AN 0.136 1922 0.209), H2c fir.

Zx b, Al B3GR EAE DeepSeek {81 F 58 5 2% 213 7 [A] 2 2. 35 MEHE S o [R] 42230824 0.1015 (95%
Cl [0.054, 0.159]), 5 HEZMM(B = -0.292)FF SR, fam T —PREIEIR: Al BRUEERIEAOE T
U, BEGEh T HARBAR S phdy, WS O R A B SR .

5. ¥ig
5.1. LA M: BARBRYNSEENS

AW T =I5 0 I o

(1) BEARBRBI I . DeepSeek i FH 5i FE X 27 =138 W (1) 671w 50 € FH (B = —0.190, p = 0.002) Fk ik
T OCHIRIRAEES ) IR, ERA R Al TR S5 b T RS . ARSI A B S, 3
JEf# ] DeepSeek FEUAMEINFIFAMTAEER, 222038 TAEICIZ IR A Ti%M Al s mEEmEm T, K
AT RE IS5 oA AN AR SRR R . (R R T LIRS AR R EAOG, AW T IERE RN
MAEAE——Al BB T H S E .
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(2) HERBAIIRA . Al HIRMBERBIFARR R bR, TREA XT8N @ik R,
FAEF ARV (2 x b = 0.102)5 DeepSeek il il ) 97 [F] ELAZEALN(C' = —0.292) J5 A B, TRk “ ik
— RURE R — G N B RE B AR R4 . X LIRS 1 D (e 2 v S 2 BB R A SR PR IS
A BRI L BAME R R T AR RE ST IR AL RIS o

() MAZERIRREMESR . NHEERIL, NIRRT DeepSeek ff HI5RAM Al HIEALHEEKL
e TAMBIAB AR, ABAESE SE R TT AR R ILR S . a5 R R, AT U AR & 2% 1
N, B A B B 1 AL B RS AR R R RN Y3 B R A SRR, AR B LA W A7
FE i - RBEFA N 2 1 IER B E PENL . X — B BT REAZ B 2E SRS RAL &
HEAEAT N AT AT IR P S R RS, ] Re SRR AR S M e it Dh A % IRk, e it it
i EE N U R B I RBUR R LLRAT SR, nh IRl BENL AT BRI

5.2. BRTIMk: ZEERRERENOFERSNHINE

AT T EAR TR T = EL .

(1) SR IE AR FIRREIL T A58 TAM BEAUEBE “ I FIE — 6 B~ AT — Bk
SR IERIERRAT, AR SRR IR A AE, UE B E— OB AR R (AL FRACRE ) AT (R A Dy A
RSP REAA, ARBE LR PSR

(2) FE AT ARIIL 5 SR . Bandura LG 5R I B B AR IR IRE1E A [3], ABFTE AN
o —— R T AR R« BEBRAARER” AT RERE S AT Sy WU, B “ R AR - KRR iR
SReBEHLEIFERE .

() MM ERIRRVEN A AT TOR AR G AL B2 S8, I A R#
FEAE SR AN Al B BARERTT T R A B R KT, BT ORI S & B R A B . X400
D HRANTTE Al ECR Z 10 057 R R R TP R, Bk TR 7 2R i
HAGHAT T3 HLE, AR LUER R B A “ I AERalE” , AR AT SOl R v B4
PR BAIE HIL 25T

53. SKBER: Al fBNFEIRETHS B THEE

BT BRI, PRI = RSB

(1) EEAIZFHEES. B MADRZ M FARRX, @ “HRAEM + BERIUE” AR
PG, Rt A AL AL T IR DR TR

(2) ZRWFFTE. XAIIARE, SRATTA RIS, B “RE X7 o XPAMBIARE,
MRBCARBNT ML, FI 51 SR, 8 “ AR .

(3) ESLAE A FEVFAELA] o B I KA R R Fa bR, RN TR S B R R, @7 Al
i B S L F R

54. MRBRERE: MREHTARSEFEERMGE

AT FAFAE DY 7 TSR PR -

(1) M e XE CUR LRI s AROR AT R A B ERF 70 B S 56 5 A 6 I HE R 7 17

(2) FEASRIEAN Lk B B AT — 52 R PR (R PR Kl e ll) AU SR AN A1 B R0 473 5 S A Rt X
BER AL, Ll AR G AR A BEAT ARG -

(3) VAR AR BRI &, 3 RO RN, HAEA T AR G LR R (21.2%),  RR T
WA P 22 (5 RO I6 ) ORI S i AR JH DR XUA 170 26 ASQ BEAT &, K IR R D5 a0 Dy i 8
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BN, JF RE SRS AR I A RO A, TR ) = e AL AR

(4) AWFFERAARIGE . AL TR i IS EAT AT e A% 5 T REN LA R BEAT BRI R . [
Bb, SCRSRT R - RRERAL YR STIE R IR IR T B HEN, A REL N C A4S B SHIE LR
RRBFFEACRANFI AT R . ALK R . 2o d il b RS AT A, HiIRRIxeE
AREEAE ALH 5 27 21 18 2 1A A A

(5) AHIFLNS Al B BAURER MM ER M 7 2 @ifaipidabe, T 2T Q7 (fF-LHW) 5 QL0 (fi ] & E)
G BAEERAE BRI E S, BV o AN A, R SRIIE FE RER ) (R BUE R IR K 2
AR AL B AR R R AT R IGE.

6. it

AWFTELL 514 4 KB LKA REA, RS T “DeepSeek f I #RE — Al F IR K — % >]
R HERNAERL, 5 L4 e:

(1) HARBIRMNAEIE: DeepSeek I #R X 2 S N AT 3 S FIME R, BRAE s IR
ST EANCEST MISEE L.
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