
Frontiers in Education 01 frontiersin.org

Psychometric validation of the 
information technology 
acceptance scale for Chinese 
high school teacher
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Faculty of Education, Yunnan University, Kunming, China

This study aimed to examine the psychometric properties of the Information 
Technology Acceptance Scale for High School Teachers, developed in Chinese 
and grounded in the Technology Acceptance Model (TAM). The scale measured 
four key constructs: perceived usefulness, perceived ease of use, attitude toward 
technology use, and intention to use. A total of 682 Chinese high school teachers 
participated by completing a paper-based questionnaire. Confirmatory factor 
analysis supported a refined 16-item version with a stable four-factor structure 
and satisfactory model fit. Internal consistency was acceptable to strong across 
all factors (Cronbach’s α > 0.799, McDonald’s ω > 0.801, construct reliability 
H > 0.801). Evidence for convergent and discriminant validity was obtained through 
analyses of average variance extracted, Heterotrait-Monotrait Ratio, and inter-
construct correlations. Measurement invariance across gender was established 
at configural, metric, scalar, and strict levels, and latent mean differences were 
minimal. Structural equation modeling supported all hypothesized relationships 
within the TAM framework. Attitude toward use emerged as the strongest predictor 
of intention to use and also mediated the effects of perceived usefulness and 
perceived ease of use. The model explained 57.5% of the variance in intention to 
use. These results provide preliminary but robust psychometric support for the 
scale and suggest its utility in assessing Chinese high school teachers’ acceptance 
of educational technology.
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1 Introduction

Since the 2010s, the global digital transformation of education has accelerated, shifting 
from device-center investment toward systemic reconstruction of pedagogical paradigms 
(WEF, 2020; Schleicher, 2022; UNESCO, 2022). China has adopted a pragmatic policy 
approach through initiatives such as the “New Infrastructure for Education,” acceleration of 
educational digitalization, and digital empowerment programs for teachers’ professional 
development (Ministry of Education of the People’s Republic of China, 2021, 2025a, 2025b). 
These policies aim to enhance teachers’ digital literacy and promote the integration of 
technology into daily teaching practices. However, effective technology adoption in schools 
depends not only on the availability of resources or technical proficiency but also on teachers’ 
epistemological beliefs, pedagogical orientations, and psychological readiness to use 
information technology. Among these factors, psychological acceptance plays a particularly 
central role in actual usage behaviors, underscoring the relevance of theoretically grounded 
models such as the Technology Acceptance Model (TAM).
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Originally proposed by Davis (1989) and Davis et al. (1989), TAM, 
initially explains individuals’ computer technology acceptance through 
four core constructs: Perceived Ease of Use (PEOU), Perceived Usefulness 
(PU), Attitude toward Use (ATT), and Behavioral Intention (BI). 
According to the model, external factors such as system characteristics, or 
epistemological and pedagogical beliefs influence PEOU and PU, which 
in turn affect ATT and ultimately BI. Subsequent extensions to TAM—
such as TAM2 (Venkatesh and Davis, 2000), UTAUT (Venkatesh et al., 
2003), and TAM3 (Venkatesh and Bala, 2008)—introduced additional 
constructs, including social influence, effort expectancy, and emotional 
factors such as computer anxiety. Nonetheless, the core PU–PEOU–ATT–
BI pathway remains theoretically robust and widely supported. Meta-
analyses indicate that TAM-based models explain between 40 and 66% of 
the variance in technology usage intention (Al-Emran and Granić, 2021; 
Venkatesh et al., 2016; Rad et al., 2022).

In parallel with theoretical advances, TAM measurement 
instruments have undergone substantial refinement. Early measures 
were technology-specific. For instance, Davis et al. (1989) designed 
items such as “I would find CHART-MASTER useful in my job,” 
whereas later studies developed more generalized expressions suitable 
for broader contexts. Wording has evolved from concrete technological 
references to functional phrasing (e.g., “Using e-service would 
be easy,” Taherdoost, 2018) and finally to generalized categories (e.g., 
“Digital tools make it easier to keep in contact with parents,” Oinas 
et al., 2022). The four-factor structure (PU, PEOU, ATT, BI) continues 
to anchor nearly 80% of TAM-based studies (Scherer et al., 2019; 
Granić and Marangunić, 2019).

To examine how Chinese high school teachers’ epistemological 
and pedagogical beliefs affect their acceptance of educational 
technology, we developed a customized TAM-based instrument. A 
meta-analysis of 114 studies confirmed the centrality of PU, PEU, 
ATT, and BI in explaining teacher-related technology acceptance 
(Scherer et al., 2019). Accordingly, we adapted and synthesized items 
from Davis’s original scale, and Venkatesh’s UTAUT and TAM3 
models. Insights from widely cited and recent studies (Teo, 2010a, 
2010b; Teo et al., 2008; Teo and Noyes, 2011; Hong et al., 2021; Hsieh 
et al., 2017; Huang et al., 2021; Özbek et al., 2024; Scherer et al., 2020) 
in educational contexts also informed our design. Consequently, our 
instrument focuses on four constructs: Perceived Usefulness (PU), 
Perceived Ease of Use (PEOU), Attitude Toward Using Information 
Technology (ATT), and Intention to Use (IU), drafting five items per 
construct, written in active voice and referring to “information 
technology” in generalized terms. Item phrasing was contextualized 
to reflect the educational realities of Chinese high schools and current 
digital transformation of education policy initiative. An exploratory 
factor analysis conducted on pilot data led to the removal of four items 
due to low communalities and cross-loadings. The resulting 16-item 
scale served as the basis for the subsequent psychometric validation 
presented in this study.

2 Aim

This study aimed to examine the psychometric properties of a 
measurement instrument grounded in the core constructs of the 
TAM, developed to assess Chinese high school teachers’ acceptance of 
information technology. Specifically, the objectives were to: (1) 
evaluate the construct validity of the scale, including its structural, 

convergent, and discriminant validity; (2) examine measurement 
invariance across gender and compare latent means at the construct 
level; (3) assess the structural model of TAM, test structural invariance 
across gender, and compare latent means within the structural 
framework; and (4) investigate the model’s explanatory capacity, 
including the mediating role of attitude and the proportion of variance 
accounted for in intention to use.

3 Methods

3.1 Participants

Data collection took place in October 2022. A total of 682 in-service 
high school teachers from several urban public high schools in 
Shijiazhuang City, Hebei Province, China, participated in the study. 
Participants were recruited using a convenience sampling approach and 
were invited directly by the researcher to complete a self-administered 
paper-based questionnaire during scheduled teaching research 
activities. A total of 720 questionnaires were distributed, of which 706 
responses were collected. After excluding those with missing or invalid 
data, a final total of 682 valid responses were retained for analysis. 
Although there was a section in the questionnaire for reporting age, 
many female teachers did not provide this information. Due to this, the 
subsequent analysis could not use age data. Participants reported a wide 
range of teaching experience, with a substantial portion of the sample 
(62.4%) had 6 years of teaching experience or less, suggesting an 
overrepresentation of early-career teachers. Participants taught a variety 
of subjects, including Chinese, science, humanities, and other 
disciplines. Notably, only 10 respondents reported specializing in 
information technology, indicating that IT teachers comprised a very 
small proportion of the sample. Prior to participation, all respondents 
were informed about the purpose and procedures of the study and 
provided voluntary consent. Detailed demographic characteristics are 
summarized in Table 1.

3.2 Instrument

The instrument employed in this study was a self-report 
questionnaire developed in Chinese, based on the core constructs of 

TABLE 1  Characteristics of the sample.

Characteristic n = 682/percent = 100%

Gender

Male 283/41.4

Female 399/58.6

Years of service

< 3 years 272/39.7

4–6 years 155/22.7

7–12 years 127/18.6

13–18 years 69/10.1

19–24 years 37/5.4

> 24 years 22/3.2

https://doi.org/10.3389/feduc.2025.1678302
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Dou and Feng� 10.3389/feduc.2025.1678302

Frontiers in Education 03 frontiersin.org

the Technology Acceptance Model (TAM). Item development was 
informed by prior TAM research and was adapted to align with the 
pedagogical context of Chinese high school teachers. The initial 
version of the instrument comprised 20 items, with five items designed 
to represent each of the four TAM constructs. All items were rated on 
a five-point Likert scale ranging from 1 (“strongly disagree”) to 5 
(“strongly agree”).

Examples of items include: “Information technology improves the 
efficiency of my teaching” (PU), “Using information technology in 
teaching does not require much effort from me” (PEOU), “I really like 
the role information technology plays in teaching” (ATT), and “I hope 
to see more information technology tools used in teaching” (IU). A 
complete list of the questionnaire items, in both Chinese and English, 
is available in the Supplementary materials.

3.3 Statistical analyses

Since respondents with missing data were excluded during 
preprocessing; therefore, no further data cleaning or imputation 
was performed.

To confirm that the instrument reflects the four constructs of the 
TAM, a two-stage exploratory factor analysis was conducted (Costello 
and Osborne, 2005; Revelle, 2025). In the first stage, the number of 
factors to extract was determined to be four using the eigenvalue-
greater-than-1 rule and parallel analysis, which was performed with 
1,000 simulations (Horn, 1965; Revelle, 2025). Factors were extracted 
using principal axis factoring, followed by both orthogonal and 
oblique rotations of the factor loading matrix. After considering cross-
loadings, low communalities, and factor loadings, items that negatively 
impacted the clarity of the constructs were removed. In the second 
stage, the remaining items underwent the same EFA to confirm the 
final construct results.

Multivariate normality was assessed using Mardia’s (1970) test 
(Kline, 2023), which revealed significant multivariate skewness 
( 1

pg  = 1947.63, χ2 = 1957.21, p < 0.001) and kurtosis ( 2
pg  = 28.27, 

z = 28.27, p < 0.001), suggesting deviations from the assumption of 
multivariate normality. Consequently, CFA, measurement invariance, 
and group comparisons were performed using the Robust Maximum 
Likelihood (MLM) estimator with Satorra-Bentler correction (Satorra 
and Bentler, 2001).

Measurement invariance across gender was examined sequentially, 
following established guidelines (Vandenberg and Lance, 2000; Chen, 
2007; Putnick and Bornstein, 2016). A series of nested models were 
tested, including configural, metric, scalar, and strict invariance 
models. Model fit at each step was evaluated using multiple indices: 
the Comparative Fit Index (CFI), the Root Mean Square Error of 
Approximation (RMSEA), and the Standardized Root Mean Square 
Residual (SRMR). The criteria of CFI ≥ 0.90, RMSEA ≤ 0.08, and 
SRMR ≤ 0.08 were adopted as indicators of acceptable fit (Hu and 
Bentler, 1999; Marsh et al., 2004). To compare nested models, both the 
Satorra-Bentler scaled χ2 difference test and changes in CFI 
(ΔCFI ≤ 0.01; Cheung and Rensvold, 2002) were used to determine 
whether additional parameter constraints significantly worsened 
model fit. Latent mean comparisons between gender groups were 
conducted only if scalar invariance was established, with Cohen’s d 
used to evaluate effect sizes, was interpreted as supporting 
measurement equivalence across gender (Meredith, 1993; Little, 2013).

Validity was evaluated across three domains. Construct validity 
was examined via confirmatory factor analysis (CFA), focusing on 
model fit indices and the standardized factor loading structure. 
Convergent validity was evaluated using standardized factor loadings 
(targeting most ≥ 0.70, none < 0.50), average variance extracted 
(AVE ≥ 0.50), and internal consistency indices, including Cronbach’s 
α, McDonald’s ω (≥ 0.70), and Hancock and Mueller’s H index (≥ 
0.80) (Hair et al., 2010). Discriminant validity was assessed using both 
the Fornell–Larcker criterion (Fornell and Larcker, 1981) and the 
Heterotrait–Monotrait (HTMT) ratio, applying the 0.85 threshold as 
recommended by Henseler et al. (2015).

All analyses were performed in R (v4.5.1; R Core Team, 2025). The 
packages “lavaan” (v0.6–19; Rosseel, 2012) was used for CFA and 
measurement invariance testing, “semTools” (v0.5–7; Jorgensen et al., 
2025) for invariance and validity diagnostics, and “psych” (v2.5.6; 
Revelle, 2025) for reliability analysis.

4 Results

4.1 Exploratory factor analysis

To assess whether the instrument reflects the four constructs of 
TAM, a two-stage EFA was conducted. In Stage 1, sampling adequacy 
was strong (KMO = 0.92; Bartlett’s test, χ2 = 5757.584, df = 190, 
p < 0.001). Both the eigenvalue-greater-than-1 rule and parallel 
analysis supported a four-factor solution. Factors were extracted using 
principal axis factoring with orthogonal (varimax) and oblique 
(promax) rotations. Considering cross-loadings and communalities, 
one item per construct was removed to improve structural clarity (I05, 
I08, I13, and I19).

In Stage 2, sampling adequacy remained high (KMO = 0.90); 
Bartlett’s test was again significant (χ2 = 4259.274, df = 120, p < 0.001). 
The eigenvalue rule and parallel analysis continued to support four 
factors. Using principal axis factoring, item communalities ranged 
from 0.406 to 0.649; the four-factor solution explained 51.76% of total 
variance. No substantive cross-loadings (≥0.30) were observed in 
either varimax or promax solutions. Proportions of variance explained 
by the orthogonal solution were 13.40, 13.28, 13.02, and 12.07%; the 
corresponding oblique solution yielded 12.80, 13.00, 12.90, and 
12.60%. Taken together with item content, these results support the 
intended four-dimension TAM structure: I01, I02, I03, I04 (Perceived 
Usefulness), I06, I07, I09, I10 (Perceived Ease of Use), I11, I12, I14, 
I15 (Attitude), and I16, I17, I18, I20 (Intention to Use).

4.2 Validity and reliability

The four-factor measurement model showed acceptable fit to the 
data based on multiple indices: χ2(98) = 192.679, p < 0.001; normed 
chi-square (χ2/df) = 1.966; CFI = 0.971; RMSEA = 0.038; and 
SRMR = 0.032. These fit indices met or exceeded the commonly 
accepted thresholds for good model fit. As summarized in Table 2, all 
standardized factor loadings were statistically significant (p < 0.001), 
ranging from 0.645 (PEOU item I69) to 0.783 (PEOU item I66). 
Approximately 56.3% of the loadings exceeded 0.70, and the 
remainder were above 0.60. These results are consistent with a 
structurally sound measurement model.
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Convergent validity was supported by AVE values at or above 0.50 
(PU, 0.500; PEOU, 0.510; ATT, 0.521; IU, 0.517). Reliability was 
acceptable, with Cronbach’s α ranging from 0.799 to 0.811 and 
McDonald’s ω from 0.799 to 0.814, all above the 0.70 threshold. 
Construct replicability was confirmed by Hancock-Mueller’s H index 
(0.801–0.814), indicating well-defined latent constructs. Although 
PU’s AVE and some loadings were near the lower bound, the overall 
evidence indicated satisfactory convergent validity.

Discriminant validity was supported by both the Fornell–Larcker 
criterion and the HTMT ratio. For each construct, the square root of 
AVE (√PU = 0.707; √PEOU = 0.714; √ATT = 0.722; √IU = 0.719) 
exceeded all inter-construct correlations (r = 0.449–0.681). HTMT 
values (0.445–0.688) were well below the conservative 0.85 threshold. 
Although ATT and IU were moderately correlated (r = 0.681), both 
√AVE and HTMT remained within acceptable limits, consistent with 
theoretical distinctions in the TAM. These results jointly affirm 
satisfactory discriminant validity across all constructs.

4.3 Measurement invariance and latent 
means comparisons in the ITAS-HST across 
gender

Measurement invariance across gender was evaluated via multi-
group confirmatory factor analysis, progressing through a series of 
nested models: metric, scalar, and strict models. As summarized in 
Table 3, the configural model demonstrated adequate fit to the data, 
χ2(196) = 318.82, CFI = 0.964, RMSEA = 0.043, SRMR = 0.039, 
suggesting that the factorial structure was comparable across male and 
female participants. Constraining factor loadings in the metric model 
did not lead to a meaningful decline in fit, with ΔCFI = −0.0003; 
ΔRMSEA = −0.001. Similarly, the scalar model showed acceptable fit, 
χ2(220) = 350.73, CFI = 0.962, RMSEA = 0.046, and the strict model 
also maintained satisfactory fit, χ2(236) = 367.05, CFI = 0.961, 

RMSEA = 0.045. All changes in CFI were well within the 
recommended threshold (Chen, 2007; Cheung and Rensvold, 2002), 
supporting the assumption of measurement invariance across gender 
at all levels.

Following the establishment of scalar invariance, latent mean 
differences were examined using the male group as the reference. 
No statistically significant differences were observed between males 
and females in PU (ΔM = 0.020, p = 0.810, Cohen’s d = 0.021), 
PEOU (ΔM = −0.086, p = 0.306, d = −0.088), ATT (ΔM = 0.105, 
p = 0.198, d = 0.108), or IU (ΔM = 0.081, p = 0.306, d = 0.086). All 
effect sizes were below the conventional threshold of 0.20, and 
confidence intervals for the differences included zero, indicating 
negligible practical differences. These results provide support for 
both structural and substantive equivalence of the instrument 
across gender groups.

4.4 Structural invariance and latent means 
comparisons in the TAM framework across 
gender

Following validation of the ITAS-HST measurement model, 
structural equivalence and latent mean differences within the TAM 
framework were assessed across gender groups. A multigroup structural 
invariance analysis tested a sequence of models—configural, metric, 
scalar, and strict. As shown in Table 4, the configural model demonstrated 
acceptable fit, χ2(198) = 335.706, CFI = 0.959, RMSEA = 0.045 
SRMR = 0.045, suggesting comparable structural patterns across genders. 
Subsequent constraints produced minimal fit changes: metric model 
χ2(210) = 349.231, CFI = 0.959 (ΔCFI = −0.0002; ΔRMSEA = −0.0016); 
scalar model χ2(222) = 368.300, CFI = 0.957; strict model 
χ2(243) = 388.772, CFI = 0.957. All ΔCFI values remained ≤ 0.002 and 
ΔRMSEA ≤ 0.002, supporting structural invariance of path coefficients, 
intercepts, and residuals.

TABLE 2  Standardized factor loadings of ITAS-HST.

Constructs Items Loading

PU 01. Information technology enables greater convenience in my teaching. 0.721

PU 02. Information technology enhances the quality of my teaching. 0.655

PU 03. Information technology improves the efficiency of my teaching. 0.680

PU 04. Information technology provides distinct advantages in my teaching practice. 0.771

PEOU 06. I can access information technology useful for teaching with ease. 0.783

PEOU 07. I can rapidly learn information technology useful for teaching. 0.726

PEOU 09. Using information technology can make it easier to complete my teaching tasks. 0.645

PEOU 10. Using information technology in teaching does not require much effort from me. 0.692

ATT 11. I believe using information technology fits the development path of teaching practice. 0.775

ATT 12. I think using information technology aligns with teaching reform trends. 0.712

ATT 14. I really like the role information technology plays in teaching. 0.730

ATT 15. I think information technology will be increasingly used in teaching. 0.671

IU 16. I will use information technology in my teaching. 0.747

IU 17. I am very willing to use information technology in my teaching. 0.743

IU 18. I hope to see more information technology tools used in teaching. 0.655

IU 20. I will keep up with innovations in the information technology used for teaching. 0.729
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Latent mean comparisons using males as the reference group 
indicated no statistically significant gender differences. Females 
reported slightly higher PU (ΔM = 0.056, p = 0.452, d = 0.061), ATT 
(ΔM = 0.133, p = 0.057, d = 0.145), IU (ΔM = 0.027, p = 0.671, 
d = 0.030), and slightly lower PEOU (ΔM = −0.086, p = 0.306, 
d = −0.089). All effect sizes were below the 0.20 threshold, indicating 
practical equivalence.

These findings support the structural and substantive 
comparability of the TAM framework across gender groups. The final 
section examines its predictive performance within this sample.

4.5 Structural relationships and predictive 
strength within the TAM framework

To estimate direct, indirect, and total effects, the model was fitted 
using maximum likelihood estimation with 5,000 bootstrap resamples.

The pooled sample TAM model demonstrated acceptable fit: 
χ2(99) = 265.89, CFI = 0.960, RMSEA = 0.050, SRMR = 0.039. PEOU 
was positively associated with PU (β = 0.466, p < 0.001), and PU 
significantly predicted both ATT (β = 0.361, p < 0.001) and IU 
(β = 0.364, p < 0.001). PEOU also had a direct effect on ATT 
(β = 0.378, p < 0.001), while ATT showed the strongest association 
with IU (β = 0.501, p < 0.001). Effect decomposition indicated that the 
total PEOU→IU effect (0.443) was distributed across three indirect 
paths: 18.9% via PEOU→PU → ATT → IU, 42.8% via 
PEOU→ATT → IU, and 38.3% via PEOU→PU → IU. For PU → IU, 
66.8% was direct, with 33.2% mediated through ATT. R2 values 
indicated moderate to substantial variance explained: PU = 0.217, 
ATT = 0.400, IU = 0.579.

For males, model fit was acceptable: χ2(99) = 246.87, CFI = 0.916, 
RMSEA = 0.073, SRMR = 0.057. The PEOU→PU path was 
comparatively stronger (β = 0.513), and the ATT → IU path reached 
its highest strength (β = 0.570). The PEOU→IU total effect (0.444) 
comprised 28.4% via chained mediation, 39.9% via 

PEOU→ATT → IU, and 31.8% via PEOU→PU → IU. The direct 
effect of PU → IU accounted for 52.8%, with the remaining 47.2% 
mediated. R2 values were PU = 0.264, ATT = 0.421, IU = 0.585.

For females, model fit was stronger: χ2(99) = 179.75, CFI = 0.968, 
RMSEA = 0.045, SRMR = 0.040. the PU → IU path showed higher 
magnitude (β = 0.432), and PEOU→ATT was more pronounced 
(β = 0.424). The total PEOU→IU effect (0.439) involved 13.6% via 
chained mediation, 43.4% via ATT, and 43.0% via PU → IU. PU → IU 
was primarily direct (76.1%), with 23.9% mediated. R2 values were: 
PU = 0.192, ATT = 0.384, IU = 0.579.

Gender comparisons revealed subtle variations in the relative 
strength of paths within the TAM framework. For males, intention to 
use was more strongly predicted by attitude, while for females, 
perceived usefulness played a more prominent direct role in 
shaping intention.

5 Discussion

This study provides psychometric evidence for a Technology 
Acceptance Model–based instrument developed to assess Chinese 
high school teachers’ acceptance of information technology.

The instrument demonstrated sound psychometric properties. 
The four-factor structure (PU, PEOU, ATT, IU) was supported by 
acceptable model fit, satisfactory standardized loadings, and adequate 
reliability coefficients. Convergent and discriminant validity were 
supported through AVE thresholds, inter-construct correlations, and 
HTMT ratios. These results suggest conceptual clarity and empirical 
distinctiveness among the four TAM constructs in this context, 
aligning with previous TAM validations in educational settings (e.g., 
Scherer et al., 2019; Teo, 2010a, 2010b; Hsieh et al., 2017).

The measurement model demonstrated strict measurement 
invariance across gender groups. Latent mean comparisons indicated only 
minor, non-significant differences with small effect sizes across constructs. 
Furthermore, additional analyses conducted across teaching subject 

TABLE 3  Measurement invariance testing for ITAS-HST across gender.

Models χ2 (df) CFI RMSEA SRMR Δχ2 (Δdf) ΔCFI ΔRMSEA ΔSRMR

Male 177.467 (98) 0.940 0.062 0.050 - - - -

Female 139.733 (98) 0.979 0.036 0.034 - - - -

Configural 318.818 (196) 0.964 0.043 0.039 - - - -

Metric 331.861 (208) 0.964 0.042 0.041 13.043 (12) 0.000 −0.002 0.002

Scalar 350.730 (220) 0.961 0.042 0.043 18.868 (12) 0.002 0.000 0.002

Strict 367.053 (236) 0.961 0.040 0.043 16.324 (16)* 0.001 −0.002 0.000

∗p < 0.05.

TABLE 4  Multigroup invariance of TAM across gender.

Models χ2 (df) CFI RMSEA SRMR Δχ2 (Δdf) ΔCFI ΔRMSEA ΔSRMR

Male 186.247 (99) 0.941 0.056 0.057 - - - -

Female 147.804 (99) 0.974 0.035 0.040 - - - -

Configural 335.706 (198) 0.959 0.045 0.045 - - - -

Metric 349.231 (210) 0.959 0.044 0.047 11.148 (12) 0.000 −0.001 +0.002

Scalar 368.300 (222) 0.957 0.044 0.048 18.756 (12) −0.002 0.000 +0.001

Strict 384.340 (238) 0.957 0.042 0.049 17.938 (16) 0.000 −0.002 +0.001
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groups (see Supplementary materials) also demonstrated full 
measurement invariance, reinforcing the scale’s robustness across key 
demographic variables within the educational context. These findings 
support the scale’s structural and substantive validity and suggest its 
appropriateness for the present educational context.

The structural model was consistent with the theoretical pathways 
proposed by TAM. Perceived ease of use was associated with both 
perceived usefulness and attitude; in turn, both perceived usefulness 
and attitude were significantly associated with intention to use. These 
patterns are consistent with prior TAM studies in educational contexts 
(Al-Emran and Granić, 2021; Scherer et al., 2019). Despite contextual 
differences, the PU–PEOU–ATT–IU pathway remained stable, 
indicating its relevance for understanding technology acceptance 
among Chinese high school teachers.

Structural equation modeling further supported the internal logic 
of the TAM framework. ATT was the strongest direct predictor of IU, 
and its mediating role was evident. The model’s explanatory capacity 
(R2 = 0.579), accounting for over half the variance in IU, aligns with 
meta-analytic results and recent findings showing that TAM-based 
models typically explain 40 to 66% of variance in usage intention (Al-
Emran and Granić, 2021; Rad et al., 2022).

In addition, the validated instrument offers a theoretically 
grounded and contextually adapted tool for assessing teacher 
acceptance of technology in secondary education. The 
contextualization of item wording to reflect high school realities may 
enhance ecological validity while preserving conceptual consistency. 
The instrument holds potential for both future research and teacher 
development initiatives.

6 Limitations and future research

One recognized limitation of this study is the lack of age data, 
which precluded measurement invariance testing across age groups. 
However, to thoroughly evaluate the instrument’s generalizability 
across different teacher characteristics, we conducted and report in the 
Supplementary Tables 31–33, a comprehensive measurement 
invariance analysis based on teaching subject groupings (Core 
Academic, Natural Sciences, and Social Sciences). The results establish 
full measurement invariance across these subject groups, and latent 
mean comparisons revealed only minimal, practically negligible 
differences. This provides strong evidence for the scale’s validity and 
equivalence across the diverse subject specializations represented by 
our sample.

Additionally, although the item phrasing of the ITAS-HST is 
contextualized to the teaching reality of high school teachers, it 
measures the universal constructs of the TAM framework. The 
demonstrated psychometric properties and theoretical validity suggest 
that this scale can be adapted for use in different educational contexts, 
allowing for meaningful comparisons of teacher technology 
acceptance across diverse settings.

The data used to develop this scale were obtained through 
convenience sampling. From a statistical perspective, convenience 
sampling limits generalizability, but the results derived from these data 
meet recognized psychometric standards, making the scale a reliable 
tool for further research. Given its robust psychometric properties, the 
scale offers a valuable resource for future studies on teacher technology 
acceptance in various educational settings.

In recent years, artificial intelligence technology has developed 
rapidly and gradually integrated into educational contexts. Previous 
research has shown that the Technology Acceptance Model is 
applicable in AI-related studies (Ibrahim et  al., 2025). As this 
technology continues to transform education, future work could 
adapt the ITAS-HST by adjusting item phrasing and incorporating 
additional constructs relevant to artificial intelligence technology 
contexts. This will enable the scale to be  applied effectively to 
research on artificial intelligence technology acceptance in 
educational settings.

7 Conclusion

This study presents a TAM-based instrument demonstrating 
acceptable reliability, convergent and discriminant validity, and 
alignment with theoretical expectations. The structural integrity of the 
model was supported, with evidence of measurement invariance 
across gender groups. Developed to reflect the contextual realities of 
Chinese high schools, the instrument integrates conceptual rigor with 
contextual relevance. It provides a psychometrically sound and 
adaptable tool for future research and practical use in assessing teacher 
acceptance of educational technology.
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