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Theoretical and Empirical Background

| | |

* Al has reshaped education « TPACK, DigCompEdu, Teacher Digital Competence (TDC) framework
* Al potential in education remains underutilized (Mishra and Koehler, 2006; Redecker, 2017; Falloon, 2020)
* Al Literacy Framework (OECD and EU, 2025), primary, secondary education * UNESCO: Al Competency Framework for Teachers (Miao & Cukurova, 2024)
» Teaches’ roles in K-12 stages, cultivate Al-literate citizens and future labor  * Five dimensions: Human-centered Mindset, Ethics of Al, Al Pedagogy,
« Significance of pre- and in-service teachers’ Al competence Al Foundations and Applications, Al for Professional Learning
03 Standardized Instruments 04 Research Gaps

» Based on TPACK model: Intelligent/Al-TPACK scales (e.g. Celik, 2023; » Research on teachers’ Al competence is still in its infancy

Ning et al., 2024, 2025) or based on TDC framework (e.g. Falloon, 2020) @ ° Theoretical frameworks just emerged

« UNESCO: Al competency framework for Teachers (Miao & Cukurcva, 2024) » Standardized measurements are scarce
* An extra dimension, Al assessment from DigCompEdu (Redecker, 2017) * Chinese policy momentum is accelerating (Ministry of Education, 2025)
» Teacher Al Competence Self-Efficacy (TAICS) scale (Chiu et al., 2024) * Chinese mainland lacks culturally adapted tools for empirical research

Research Questions

RO 1 To what extent does the TAICS scale demonstrate a valid R©1 Table 1 & Table 2. Standardized Factor Loadings of EFA and ESEM
. : : : AIK AP AIA AEE HCE PEN -
factorial structure in assessing Al competence self-efficacy W @ EFA (half-sample)
: : : : : - - - G - - - « Supported six-factor
among pre- and in-service teachers in mainland China? AIK 2 DasT 0342 AIK 2 04e1 0835 0048 0080 -0.002 0084 \IK 2 &AIK 4
RQ 2: Is measurement invariance between the groups of pre- and Ak o487 0363 AIK 4 0579 0304 -0.014 0046 0006 0078  cross-loadings on AIP
_ _ AIP_1 0.840 AIP_1 0048 0779 0052 0060 0086 0036 /A 4. oy o0 A
In-service teachers supported? AP 0714 AP 0090 0612 0450 003 0061 0105 - Excluded in later CFA
C g . _ - 3 0. : . . . . « Excluded in later
RQ 3: Are there significant latent mean differences across TAICS ar4 0.530 AIP_4 0150 0430 0236 0.037 -0.085 0.223
: : : : AIA_1 0.519 AIA_1 0.027 0.405 0.399 0.058 0.111 0.042 @ CFA (half-sample)
dimensions between the groups of pre- and in-service teachers? AIA_2 0.699 AIA_2 0.058 0.040 0.766 0.022 0.044 0.059 P
AIA_3 0.670 AIA 3 0043 0.047 0.758 0.049 0060 0.074 Revised six-factor:
AIA_4 0.664 AIA_4 0044 0120 0.721 0.080 0.067 0.007 good fit (x/df = 4.229,
AIE_2 0.889 AIE_2 0017 -0.061 0.038 0914 -0.038 -0.011 TLI = 0.958. robust RMSEA
AIE_3 0.801 AIE_3 0.051 -0.002 -0.010 0.852 0.003 0.030 ’
AIE_4 0.809 AIE 4 -0.049 0.034 0086 0.864 0.015 0.007 ;0-(2[68’ SRMR = 0.030)
- HCE_1 0.730 HCE_1 0.040 0.115 -0.068 0.099 0.731 0048 <+ Factors:
Participants and Procedure HCE_2 0.897 HCE 2 0.011 -0.005 0.059 -0.015 0.931 -0.053 nter-correlated
HCE_3 0.679 HCE 3 -0.012 -0.014 0.060 0.053 0.588 0.157 _
N — 2590 K 12 TeaCherS HCE 4 0.694 HCE 4 0121 -0.062 0.097 0013 0.603 0155 ©* Factorloadings: >0.75
— = PEN_1 0417 PEN_1 0101 0.143 -0.087 0.143 0251 0.415
PEN_2 0.605 PEN_2 0.037 0.050 -0.101 0.191 0.158 0.571 Concurrent Validit
‘A PEN_3 0.756 PEN_3 0.012 0.077 0.000 0.018 0.043 0.815 y
Pre-service teachers In-service teachers * Data collection: PEN 4 0714 PEN 4 0.052 -0.052 0.227 -0.006 -0.012 0.717 (full sample)
- ] ' « A Di E
(n = 770, 29.73%) (n = 1820, 70.27%) Wis 2024/25, @ ESEM (full sample) Scaliaféiist'gf ;mgogg)
online Survey, Six-factor: good fit (x%/df = 3.684, robust CFI = 0.989, robust TLI = 0.979, robust RMSEA . Seven factors: /Z\,DM/N
: : =0.032, SRMR = 0.008) ' g
convenient Sampllng . . . | ESS TEACH. ASSES
M=3759. || & =75% _ _ « AIK_2 and AIK_4: primary loadings on AlK; secondary loadings on AIP ’ ’ ‘
’ . ! C Complehon time: e AIA 1- hi : . EMPOW, COMP, COPY
2 =259, - _1: high cross loadings on A/P; removed ’ ’
15 mins + Revised ESEM model: slightly improved fit (x/df = 3.652, robust CFI = 0.990, * 0.5<r<0.7, all tactors
robust TLI = 0.980, robust RMSEA = 0.032, SRMR = 0.008) inter-correlated
RQ1 Table 3. Concurrent Validity with Adapted DigCompEdu Scale :
Instrument - - i il A ——— > Final model (RQ1)
 Teacher Al Competence Self-efficacy (TAICS) scale (Chiu et al., 2024) ADMIN S 5397 4887 5397 S Sr4” * Supported a six-factor,
_ _ _ _ _ ) _ LESS 576" 559" 492" 589" 581" 600" 23-item TAICS model
« Six dimensions, 24 items, five-point Likert scale TEACH 563 576 539 579 571 604
o ASSES 563" 620" 660" 482" 542" 598" * excluded AlA_1 for the
» Al Knowledge (AIK) (Q = 0.930, 95%CI: [0.928, 0.932]) EMPOW 618" 638" 609" 597" 602" 640" mainland Chinese context
COMP 612" 675" 694" 556" 593" 656"
o Al Pedagogy (AIP) (Q = 0980, 95%Cl: [0980, 0981]) COPY 593™ 584" 548™ 664™ 590™ 576" @ Measurement (RQ2)
« Al Assessment (AIA) (Q = 0.970), 95CI: [0.970, 0.971]) RQ2: Table 4. Measurement Invariance Invariance
e Al Ethics (A|E) (Q =0.947. 959%CI: [0_946 %0_949]) Model X2/df  CFlI TLI RMSEA SRMR Model ACFI ARMSEA Decision [CEN®felalilo[Sr=MIa L= (a[oR-RIe=1 18
o ’ Overall 6.872 0965 0.959 0.064 0.029 - i - - - - rted
 Human-Centered Education (HCE) (QQ = 0.946, 95%CI: [0.944, 0.947]) Pre-service Teachers ~ 1.778 0956  0.949 0.053 0.042 - : : : nvarlance were supporte
. In-service Teachers 2.971 0.972 0.967 0.065 0.027 - - - -
» Professional Engagement (PEN) (Q = 0.940, 95%CI: [0.939, 0.941]) Wi Configura 1007 ooss  o0oge  oom  oosm . . _ O, B?:fZ?;rI:ncZasn (RQ3)
nvariance
* McDonald Omega: excellent internal consistency (George & Mallery, 2003) m2: vetric invariance 3970 0965 0960 0063 0035 M2-M1 0000 -0.001  Accept e
M3: Scalar Invariance  4.342  0.960  0.956  0.066 0.037 M3-M2 -0.005 0.003  Accept pre-service teachers
« Standardized forward—backward translation (Br|sl|n, 1970) M4: Strict Invariance 5564 0940  0.938  0.079  0.041 M4-M3 -0.020 0.013  Reject _ scored significantly higher
Statistical Analysis RQ2: Table 5. Latent Mean Differences than in-service teachers
AM P Cohen’s d Sizeeffect across all dimensions
Data Analysis Process (R 4.4.3 & Mplus 8.3) Al oo : o oor o g ngiﬂm_to_hrge * most substantial gaps:
AIA -0.406 < 0.001 -0.478 near-medium Al Pedagogy (d = -0.585)
ﬁI(I‘,EE :8;(132 :8881 :8%8 :22::-to-medium Al KnOWIGdge (d = _0'517)
PEN -0.191 < 0.001 -0.265 small Al Assessment (d = -0.478)

Equation Modeling Latent Mean Difference

Exploratory ComimIiony Measurement Invariance
Confirmatory Analysis Confirmatory Analysis

R . CEA . - . LMD . Culturglly adapted scale: replicated 6-fac.tor-sjtructure, 23 items, removed item AIA_1

: (”i'iizr;‘g;e - 5\7'2318{32;9 : ;I"c\altilzssag(]);))le + Pre- and in-service - Erif‘if&iit"é;’é’f;s « Potential reasons: a) contextual &_sampllng d|ffer.e_nces b) .model-rela_ted asgumptlons

+ Determine factor + Testmodelfta + Realitic: prmit - Configural Invrtancs * Comparison group . Latent.mean differences: pre-service scorgd significantly hlgher_ than in-service teachers
Morin. Marsh. & Morin. Marsh. & vareh of al. (2014) . Scalar invariance . Effectsize: Cohensd|  ®  Potential reasons: a) exposure to generative Al tools b) motivational and career-stage

| Magengast (01) Nagengast (2013) Chen (2007) (Cohen,1992) differences c) Al-integrated teacher preparation programs
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