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Abstract

Data literacy has become an essential competency for university students to adapt to the digital soci-
ety and enhance their employability. However, existing studies have primarily focused on the compo-
nents and educational outcomes of data literacy, while providing limited explanations of its underly-
ing formation mechanisms, particularly regarding the joint influence of psychological and environ-
mental factors in educational settings. To address this gap, this study extends the Technology Ac-
ceptance Model (TAM) by incorporating data literacy education, data usage atmosphere, and employ-
ment anxiety into an integrated analytical framework. Based on survey data collected from 569 un-
dergraduate and postgraduate students in Chinese universities, Partial Least Squares Structural
Equation Modeling (PLS-SEM) was employed to examine the mechanisms underlying the development
of data literacy. The findings indicate that: (1) data literacy education and a supportive data usage
atmosphere significantly enhance perceived ease of use and perceived usefulness, which subse-
quently foster positive attitudes toward data use and improve students’ data literacy; (2) perceived
ease of use not only directly influences attitudes toward data use but also indirectly promotes data
literacy through perceived usefulness, further confirming the applicability of TAM in data literacy ed-
ucation; (3) employment anxiety exerts a dual effect by strengthening students’ perceptions of the
career value of data skills while simultaneously weakening their perceptions of the ease of using data-
related technologies; and (4) undergraduate and postgraduate students show significant mean-level
differences in perceived usefulness and data usage atmosphere, suggesting that students at different
educational stages may perceive data-related technologies in systematically different ways and
providing preliminary evidence for future group-comparison analyses of the underlying paths. By in-
tegrating employment anxiety and data usage atmosphere into TAM, this study extends the explana-
tory power of the model in the context of data literacy education and demonstrates how psychological
and environmental factors jointly shape the development of university students’ data literacy. The
findings provide theoretical insights for technology acceptance research and practical implications
for curriculum design, learning environment optimization, and employability-oriented data literacy
education.
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7 BT RS R I 4EE . — B TR R EFIRE AT e A A SCHERES Rk, RZTRER. = i%
AN NG, FEAS RIS 134 4ok BB T RMI DU B ARBL A TR, BE2E. Rk it
WA 4:(23.55%), LAK 435 25k B AN SCRIRE S RF2EARn S0 2 s, 2%, S0, B,
P BT ZRE)NEET6.45%) A EERMAN AT E S USSR E. &5
EWRFE B TE . AN S B ZR T T 22 57, 02228 B 350 2 ORI N, F e 70 vl e r AR L 5], IX 8t
SRMRE R M T Ll SO R R IR R B IETER M. TR, FEAGKE 107 B —FEHARE
(18.80%)~ 180 & ~AFARIEB1.63%) 116 & = FHAFIA(20.39%). 129 ZVUFEHAFR}A(22.67%)-
23 44— EJHF L (4.04%)F1 14 44 —EFE 7T AE(2.46%)
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SR RBIE R R [19]0 XM SR AL A (TAM) LA, BRIl Davis 12
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AFE—A =T RS G bR . SSIX BT, AREFRIFR 7 —A i VU IRZL A Bt 4 FH 4 1)
®, BTEATHVEASZHZUR o AT S 1 52

3.1.5. HERFHENNE

ARk, BHRRFFBE LR T 200, R RS TV TR m R R [25]. BT HE R R
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PLS-SEM [ R 1 Fo v ot B e AN e R I B A R EAT il i, AR R AU A3 22 N . BEAh,
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4.1.1. ATRMEMBHETH

1 BN TR B AR B A AR AR R AT I PR A O A R i R
Cronbach’s Alpha. & & T SEME(CR)FIFI T ZHE BUE(AVE),  PAVTAl il S AR I i vl SE e Al SR i« mT
fEVEIELT Cronbach's Alpha fil CR #£479Fffi. Cronbach’s Alpha FH -1 &8 7E 48 & tp— 2 2% H B3 — 2
P — B E, EELL 0.7 RPEE RIFAIAT SN EARDF T+, Fra i EAS 21 ATU (0.765)-DL (0.924).
DLE (0.932). DUA (0.882). EA (0.751). PE (0.893)F1 PU (0.941)] Cronbach’s Alpha {f 1413k 2| 881 it
BRI, 2 B FL I AR 2 A B R P — 2 . A AT EEPE(CRWAE AT FEME % - ATU (0.837)-
DL (0.939). DLE (0.949). DUA (0.919). EA (0.799). PE (0.933)#1 PU (0.962)f] CR {3 T X —#hrik,
BE— P IRAUE X SeyE AT B B B R ] S

BARE I ¥ 07 Z M EUAVE) TS . AVE T 0.5 B E B RN 78 0 R LI & 28
BT ABH TP RITE AR R R A N R R G AUE, Hoh ATU (0.512). DL (0.661) DLE (0.787)+
DUA (0.739). EA (0.608). PE (0.823)F1 PU (0.895)[f] AVE {H3)m THEFHERE. KT AR a4 &
R R 2 R R EE . KB ETERI BN F ARG L EmT 0.8), RIEEAIE
FHICIBAEM ST T2 A . AT, EA3 R e EAHR UG, 4 0.298. Sz, AWFFEH il E 48 br
SV R I R IS E AN

Table 1. Reliability and validity of measurement indicators

= 1LONEERNTREEMENT

Latent variables Measured variables  Factor loading Cronbach’s Alpha CR AVE
ATUI1 0.599
ATU2 0.832
ATU ATU3 0.601 0.765 0.837 0.512
ATU4 0.827
ATUS 0.68
DL1 0.595
DL2 0.825
DL3 0.858
DL4 0.834
DL 0.924 0.939 0.661
DL5 0.852
DL6 0.878
DL7 0.864
DL8 0.762
DLE1 0.888
DLE2 0.918
DLE DLE3 0.865 0.932 0.949 0.787
DLE4 0.854
DLES 0.908
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DUA1 0.83
DUA2 0.903
DUA 0.882 0919 0.739
DUA3 0.895
DUA4 0.807
EAl 0.954
EA EA2 0.908 0.751 0.799 0.608
EA3 0.298
PE1 0.9
PE PE2 0911 0.893 0.933 0.823
PE3 0.909
PU1 0.943
PU PU2 0.954 0.941 0.962 0.895
PU3 0.941
4.1.2. HXMTH

Correlation and P-value Heatmap
ATU P

DLE DUA EA

DL V] PE
1.00
pL N p<.001 [ p<.001 | p<.001 [ p<.001 | p<.001 [IEEPEN
0.75
" n“. T
" . T
o Hn T
- “ﬂnn T
EA 0.05 -0.08 0.22 0.05 0.08 0.15 n

Figure 1. Correlation and p-value heatmap
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Pearson correlation coefficient (r)
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o

-1.00

AH TN 31 A5k B AT 7 H 08 (F 15 73 #), 646 DL1 % DL8. ATU1 £ ATUS. PU1 % PU3.
PE1 % PE3. DLE1 % DLES5. DUAI1 % DUA4 UL K EAl % EA3. RINEEHL T LA AL ——DL.
ATU. PU. PE. DLE. DUA fll EA, X EATHAR B K RFAT TIRANHTOLE 1) #7048 & 200 H 508
(IEA RS & ; 10, DL 5 PE (M55 £&%L: 0.80). DLE (0.72). DUA (0.69)F1 PU (0.66) % IEAH%. Hl/%,
DL 5 ATU B3 HAH5(-0.70). A, BT ATU [0)%:%% B KR MgwhdiXil, ATU 5 DL, PU. PE. DLE
I DUA EH7AHE; 76 5 4L PLS-SEM A5 RT, AR 7% ATU S A 4 i 305347 17 5 B o (IF Al AL Ab 3,
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PRl A5 A v ATU X DL S A% i 5 3 H A O 17 B A 2R 005 P A 1 L 46 O T 3 i ) 08l v 5 F) A
KABTTFMR, —FIFATIE. EA 5HMAR KA, K2R R B

4.13. ZR0HH

%2 R T ARV A BN B (DL, ATU. PU. PE. DLE. DUA 1 EA) LT BEA t
G aE . A8 & PU A DUA ) p [/ Np 1 < 0.001), Zf&T# HEEMEKT 0.001, FRFHAREFF
FAEZAIAERZE 2R . ATU, DLE M EA B p {41% 0.05, RMUFREfAEERBESR, HAZmA I8
GuittfiE . DL 1 p (N 0.989, RAMMIE %L E LEAREER., BHKE, BARA-EEEERA
ARG 78 AL 2 (B AP I B 22 5, (E AT B8 7R Bk — 50T 900 FH S 3 4 R R AR R OR B AR R X S8 B

Table 2. Analysis of differences between undergraduate and postgraduate students

2. ARESMREZBERNDR

Undergraduate (N = 532) Postgraduate (N = 37)
Variables t-value p-value
Mean SD Mean SD
DL 0.001 4.994 —0.011 5.054 0.014 0.989
ATU —0.045 2.156 0.651 2.198 —1.895 0.059
PU 0.075 1.695 —1.085 2.166 3.947 0.000
PE —0.057 1.486 0.812 2.052 —3.344 0.001
DLE 0.025 1.22 —0.36 1.422 1.836 0.067
DUA 0.071 1.145 —-1.028 1.559 5.5 0.000
EA 0.024 1.118 —0.348 1.189 1.95 0.052

4.1.4. PLS-SEM Y45
gERRER A ] R2 (A B A2 R AU 3 AR HESEAT VAl « R E BhiZi(Bootstrap) MR M 2 (R, &5
FRE T PR A 25 BN P 2 fros . AR R B B 2 I8 T p R RE

DLE

0.154"
R?=0.508

PU 0.340"
+ \ 0.742"
0.258" ATU DL

R2=0.551

DUA

0.518"  R?=0.585

EA R2=0.495

*p-value < 0.05; **p-value <0.01; ***p-value <0.001,

Figure 2. Partial least squares structural equation model

2. RN G FIEREY
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Table 3. Test results of model path coefficients
7= 3. HBRERBUNREER

Path Path coefficient STDEV T value P value
ATU —>DL 0.742 0.021 35.745 0
DLE — PE 0.512 0.065 7.919 0
DLE —> PU 0.154 0.071 2.168 0.03
DUA — PE 0.247 0.064 3.867 0
DUA —>PU 0.297 0.07 4.243 0

EA —PE —0.076 0.038 2.015 0.044
EA —PU 0.217 0.029 7.596 0
PE — ATU 0.518 0.038 13.462 0

PE —PU 0.258 0.051 5.043 0
PU —> ATU 0.34 0.036 9.534 0
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