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Abstract: This study was conducted to adapt the “General Chatbot
Acceptance, Enjoyment, Perceived Risk and Value Scale (G-CAVS)” to
Turkish, which was originally developed with teacher candidates, and
to test measurement invariance of the scale between samples consisting
of German pre-service teachers and Turkish in-service teachers. The
research was designed as a scale adaptation and cross-cultural
comparison study within the quantitative research paradigm. The data
of the study were collected from two different groups: German teacher
candidates (n = 184) and Turkish teachers (n = 263). Confirmatory
factor analysis (CFA) confirmed the four-factor structure (Acceptance
— Enjoyment of Use — Perceived Value — Perceived Risk) as in the
original form of the scale and demonstrated that the Turkish version of
the scale is valid and reliable. The results of the multi-group
confirmatory factor analysis revealed that the scale demonstrates
preliminary cross-cultural equivalence at the configural, metric, and
partial scalar invariance levels. These findings indicate that the G-
CAVS scale is a valid and reliable measurement tool for the Turkish
sample and enables tentative comparison of teachers' perceptions of
chatbots between the Turkish and German samples.
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Scientific and technological developments, particularly since the mid-20th century, have
brought forward the idea of “systems capable of functioning in ways similar to human
intelligence,” thereby laying the foundations of the field of artificial intelligence. Following the
discussions shaped around Alan Turing’s question “Can machines think?”, the concept of “artificial
intelligence” was explicitly introduced at the 1956 conference held at Dartmouth College, which
is regarded in the literature as the birth of artificial intelligence (e.g., Andriesse & Sandberg, 1999;
Beck et al., 1996; Ozcan & Polat, 2023). Since then, artificial intelligence technologies have rapidly
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advanced both theoretically and practically, ranging from symbolic Al to machine learning and
deep learning. Especially after November 2022, with the introduction of chatbots based on large
language models to wide user groups, discussions on artificial intelligence gained new momentum,
and an actual “research boom” emerged in relation to the topic (Jiang et al., 2022; Li & Hilliges,
2021). In addition to many fields such as health, law, marketing and customer services, the number
of studies focusing on artificial intelligence and chatbots has also rapidly increased in the field of
educational sciences (Chen et al., 2020; Huang et al., 2021; Roll & Wylie, 2016; Taylor, 2024;
Tobbi, 2026). In the educational context, artificial intelligence is addressed from various
perspectives, including its use in classrooms, teachers’ and students’ views, ethical dimensions, and
learning outcomes (Herwin et al., 2026; Butler & Stakey, 2024; Dai et al., 2023; Elmaadaway et
al., 2025). Moreover, some studies include the development or adaptation of new scales to measure
teachers’ and teacher candidates’ perceptions (Polat & Renner, 2026), self-regulation (Yurt, 2025)
and usage (Nemt-allah et al., 2024; Kohler & Hartig, 2024) of Al-based chatbots. Similarly, recent
European studies have examined both student and educator perceptions of GenAl in higher
education, highlighting enthusiasm for its potential alongside concerns regarding academic
integrity and ethical implications (Rudra et al., 2025; Veith et al., 2026)

At this point, the present study focuses on the Turkish adaptation of the G-CAVS scale —
developed by Polat and Renner, (2026) and addressing teachers’ perceptions of chatbots in four
dimensions — and on the comparative usability of this scale across different cultural contexts.

In the integration of technological tools into daily life and institutional structures, not only
the technical features of technology but also individuals’ acceptance (Valdez et al., 1999), usage,
and perception of value (Kim et al., 2007) play a determining role (Katz, 2026). Within this
framework, technology acceptance and perceived value of technology have long been examined
through theoretical models, particularly in the context of information and communication
technologies (Dalle et al., 2021). Classical technology acceptance models (for instance, with the
components of perceived usefulness and perceived ease of use) and value-based approaches
expanding these models have been adapted to various fields to explain the adoption processes of
new technologies (Chambers, 2004; Venkatesh & Bala, 2008).

When it comes to Al-based chatbots, these models are also used to explain the extent to
which users adopt the technology, how much they enjoy it, the level of risk they perceive, and the
degree to which they find the technology valuable (Blair & Walsh, 2026). The “General Chatbot
Acceptance, Enjoyment, Perceived Risk and Value Scale (G-CAVS)” developed by Polat and
Renner (2026) is also structured within this theoretical framework. The scale aims to evaluate
teachers’ perceptions of chatbots holistically across four dimensions — Acceptance, Enjoyment,
Perceived Value, and Perceived Risk.

The G-CAVS integrates the Technology Acceptance Model (TAM; Davis, 1989), extended
TAM3 (Venkatesh & Bala, 2008), and Value-based Adoption Model (VAM; Kim et al., 2007) to
capture the unique interaction dynamics of chatbot technologies among pre-service teachers. This
theoretical integration enables a multidimensional understanding of user experience in educational
contexts as visualized in Figure 1. The four subscales—Acceptance, Enjoyment of Use, Perceived
Value, and Perceived Risk—were developed to provide a holistic assessment of user perceptions
toward chatbots. Although TAM/TAM3 and VAM include additional constructs such as perceived
ease of use, attitude, anxiety, and perceived sacrifice, these dimensions were not incorporated into
the original G-CAVS for both conceptual and pragmatic reasons. Specifically, the focus was on
capturing the most salient and context-relevant factors for chatbot acceptance in educational
settings, based on pilot studies and expert consultations during the scale development process
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(Polat & Renner, 2026). Consequently, no new items were added during the adaptation phase, as
the original structure was deemed appropriate for cross-cultural validation. Regarding the
Perceived Risk dimension, it was conceptualized as a core factor based on chatbot-specific
vulnerabilities, particularly those related to data privacy and information security (Polat & Renner,
2026). These risks encompass concerns about data privacy in chatbot interactions, as well as the
reliability of information provided by Al systems. A detailed elaboration of this theoretical rationale
is presented in the original scale development study (Polat & Renner, 2026).

Figure 1
Conceptual Framework of the G-CAVS (Adapted from Polat & Renner, 2026)

Acceptance

njoyment of Use

The potential use of chatbots in educational environments and by teachers has made
teachers’ perceptions of these technologies an important research topic. Teacher perceptions are
considered one of the key determinants influencing the use of technology in classrooms (Mundy et
al., 2012; Boonmoh et al., 2021) and therefore play a critical role in teachers' decisions to use or
not use chatbots in their teaching practices.

Within this framework, the main purpose of this study is to adapt the “General Chatbot
Acceptance, Enjoyment, Perceived Risk and Value Scale (G-CAVS),” originally developed with
teacher candidates, into Turkish and to test the measurement invariance of the scale in samples
consisting of Turkish teachers and German teacher candidates. Accordingly, the study aims to
provides preliminary cross-cultural evidence on perceptions toward chatbots across German pre-
service and Turkish in-service teacher contexts.

In line with the purpose of the study, the following research question was addressed:

Does the G-CAVS scale demonstrate preliminary measurement invariance
between samples consisting of Turkish teachers and German teacher
candidates?
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Methodology

This study employed a quantitative research design to test the validity and reliability of the
Turkish adaptation of the G-CAVS scale and to examine the measurement invariance of the scale
between Turkish and German samples. The research methodology primarily aims to
comprehensively assess measurement invariance at the configural, metric, and scalar levels to
determine whether a specific measurement tool functions structurally equivalently across different
cultural groups.

Participants

Data for this study were collected from two distinct groups: German pre-service teachers
for validating the scale's construct validity, and Turkish in-service teachers for the cross-cultural
adaptation study.

German Sample: The German form of the scale was administered to a total of 184 pre-
service teachers. Participants were at different stages of their university education, with the
majority (44.0%, n = 81) in their 3rd-4th semesters, 19.0% (n = 35) in their 1st-2nd semesters, and
37% (n = 68) in their 5th-6th semesters. Of the participants, 82% (n = 150) were female and 18%
(n = 34) were male.

Turkish Sample: The Turkish version of the G-CAVS was administered to 263 in-service
teachers actively working in various schools across Turkey. Demographic characteristics of the
Turkish sample are summarized in Table 1. The majority of the participants (43.0%) were from
humanities and social sciences (verbal fields), and nearly half (45.2%) had more than 15 years of
professional experience.

Table 1
Distribution of Participants According to Demographic Characteristics
n %
Elementary School / 48 18.3
Preschool
Field Verbal Fields / Humanities 113 43.0
& Social Sciences
Numerical Fields / STEM 68 259
Fields
Foreign Language 34 12.9
15 years and above 119 45.2
Professional 11-15 years 71 27.0
Experience 6-10 years 40 15.2
1-5 years 33 12.5
41 years old and above 145 55.1
Age 31-40 years old 103 39.2
26-30 years old 15 5.7
Female 150 57
Gender Male 113 43
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The study included 263 teachers. The majority specialized in Verbal Fields/Humanities &
Social Sciences (43.0%), followed by Numerical Fields/STEM (25.9%), and Elementary
School/Preschool (18.3%). A smaller proportion were Foreign Language teachers (12.9%). In terms
of professional background, the sample was highly experienced, with nearly half of the participants
(45.2%) having over 15 years of service. Most teachers were aged 41 and above (55.1%), indicating
a mature participant group.

Throughout the adaptation process, strict adherence to ethical principles governing research
involving human participants was maintained (APA, 2017). The scale items were designed to avoid
causing psychological harm to participants, and during the online administration, measures were
taken to ensure that participants did not feel pressured and could provide independent responses.
The instructions of the online data collection tool and verbal explanations provided during the
administration explicitly stated that participation was voluntary, responses would have no positive
or negative consequences, personal information would be used solely for research purposes, and
confidentiality would be ensured. No identifying information, such as names, was requested from
participants. Informed consent was obtained from all participants.

Instrument

The "General Chatbot Acceptance, Enjoyment, Perceived Risk and Value (G-CAVS)" scale,
developed by Polat and Renner (2026), was designed to assess teachers' perceptions of chatbots.
The G-CAVS scale integrates the Technology Acceptance Model (TAM; Davis, 1989), Extended
TAM3 (Venkatesh & Bala, 2008), and the Value-Based Adoption Model (VAM; Kim et al., 2007)
to explain the unique interaction dynamics of chatbot technology in higher education contexts.

The scale was originally developed in German and consists of 14 items distributed across
four dimensions: Acceptance (4 items), Enjoyment of Use (3 items), Perceived Value (5 items), and
Perceived Risk (2 items). In the present study, the scale was adapted into Turkish. For transparency
and replication purposes, Appendix 1 presents the English and Turkish versions of the scale items
used in this study. Responses were recorded on a 5-point Likert-type scale ranging from 1 =
“Strongly Disagree” to 5 = “Strongly Agree.” Additionally the correspondence between original
German and Turkish adaptation item numbers is provided in Appendix 2.

The definitions of the scale dimensions according to Polat and Renner (2026) are as follows:
The Acceptance dimension reflects individuals' general perceptions toward the integration of
chatbot technologies into educational processes, while the Enjoyment of Use dimension refers to
the individual's perception of chatbot interaction as motivating, enjoyable, and interesting. The
Perceived Value dimension encompasses the individual's cognitive evaluation of the benefits
derived from the technology against potential risks, whereas the Perceived Risk dimension is
defined as a core construct comprising security and privacy concerns specific to chatbots.

The internal consistency coefficients reported by the authors ranged from o = .70—.83 for
Acceptance, a = .67—.86 for Enjoyment of Use, o = .61-.74 for Perceived Value, and o = .94—-.95
for Perceived Risk. The four-factor model explained 69.8% of the total variance, and confirmatory
factor analysis results indicated good model fit (y*/df = 1.58, SRMR = .04, RMSEA = .06, CFI =
.96, TLI = .95).
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Procedure

The Turkish adaptation of the G-CAVS scale [Sohbet Robotlar1 Kullanimina Yo6nelik
Kabul, Keyif, Algilanan Risk ve Deger Olgegi] was conducted following the eight-step cross-
cultural adaptation procedure proposed by Seker and Gengdogan (2006), which is consistent with
the framework outlined by Beaton et al. (2000) and COSMIN guidelines for cross-cultural validity.
The process began with a forward- and back-translation of the original 14 items to ensure linguistic
equivalence. Subsequently, expert evaluations were conducted to assess content and face validity.
A pilot study was implemented with 20 teachers from various disciplines to evaluate the clarity,
linguistic consistency, and cultural relevance of the items, leading to minor revisions based on the
feedback received. Throughout the process, strict adherence to ethical principles—including
voluntary participation, informed consent, and confidentiality—was maintained.

Since this study aims to test the validity of the original scale's factor structure in Turkish
culture, and since the structure was discovered and validated in the original study (Polat and
Renner, 2026), Exploratory Factor Analysis (EFA) was not performed in this study. Instead,
Confirmatory Factor Analysis (CFA) was directly applied to test the four-factor structure of the
scale.

Following the adaptation phase, data were collected from 263 in-service teachers. A
Confirmatory Factor Analysis (CFA) was performed to test the original four-factor structure in the
Turkish context. The initial analysis indicated that the factor structure could be optimized. The 14-
item model demonstrated good fit indices, confirming the construct validity of the Turkish G-
CAVS. The cultural and semantic equivalence of the items was prioritized throughout the
adaptation, in accordance with international standards.

Data Analysis

The data analysis began with Confirmatory Factor Analysis (CFA) to test the construct
validity of the Turkish form of the scale. Model fit was evaluated using fit indices such as y*df,
CFI, TLI, RMSEA, and SRMR. To assess the scale's reliability, Cronbach's Alpha internal
consistency coefficient was calculated. Within the scope of construct validity, Average Variance
Extracted (AVE) and Composite Reliability (CR) values were used for convergent validity, while
the Fornell-Larcker (1981) criterion and the HTMT ratio were employed for discriminant validity.
To enable cross-cultural evidence between the Turkish and German samples, Multi-Group
Confirmatory Factor Analysis (MG-CFA) was applied to test structural equivalence. Within this
framework, configural, metric, and scalar levels of measurement invariance were examined
sequentially. All statistical analyses were performed using jamovi and R Studio software. Due to
model identification issues arising from the two-item Perceived Risk factor under WLSMV
estimation, CFA and MG-CFA analyses were conducted using Maximum Likelithood (ML)
estimation. This should be regarded as a methodological constraint rather than a neutral estimator
choice and is therefore acknowledged in the Limitations section. Detailed findings related to the
analyses are presented in the following section.

Findings

Findings Related to Confirmatory Factor Analysis (CFA)
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Confirmatory factor analysis (CFA) was conducted to validate the four-factor structure
(Acceptance, Enjoyment of Use, Perceived Value, and Perceived Risk) obtained from a preliminary
Exploratory Factor Analysis (EFA) (Polat & Renner, 2026). The model was evaluated using
multiple fit indices. The results indicated an acceptable model fit: ¥*(71) = 173, p <.001, CFI =
957, TLI = .945, SRMR = .038, and RMSEA = .074 with a 90% CI [.060, .088]. Although CFI
and TLI were strong and SRMR was excellent, RMSEA sits above common close-fit thresholds,
indicating moderate approximation error. As fit index cutoffs are not universal and should be
interpreted in light of estimator choice and model complexity (Hu & Bentler, 1999), the overall
model fit is considered acceptable. The factor loadings, reliability, and validity statistics for the
"General Chatbot Acceptance, Enjoyment, Perceived Risk and Value (G-CAVS” scale is presented
in Table 2.

Table 2
Confirmatory Factor Analysis Results and Reliability Statistics for the G-CAVS
Factor Item Factor SE CR p a o CR AVE MSV

loading

A3 0783 0.052 14.97 ***

Acceptance A4 0.843 0055 1522 *** geg1 0881 0919 0.739 0.7l
AI0 0819 0.052 1576 ***

Al4  0.790 0.049 1582  *#*

EU1  0.821  0.057 13.12  ***

Enjoyment of 0.816 0.822 0.848 0.651 0.65
Use EUS 0.796 0053 1550 %%

EU9 0.679 0.054 1431  ***

PV2  0.679 0.051 13.27  *#**

Perceived o
Value PV6  0.716  0.048 14.79 0.874 0.875 0.909 0.627 0.71
PVII 0821 0055 1477 ***
PVI2 0796 0054 1457 %
PVI3 0.679 0053 14.17 ***
PR7 0894 0.178 500  ***
Perceived 0.865 0.865 0.868 0.765 0.01
Risk PR5 0915 0.183 498  *¥*

As shown in Table 2, all standardized factor loadings ranged from .679 to 915, exceeding
the recommended threshold of .50, which demonstrates strong item-factor relationships. Reliability
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analyses confirmed high internal consistency for all sub-dimensions, with Cronbach’s Alpha (o)
ranging from .816 to .881, McDonald’s Omega (®) from .822 to .881, and Composite Reliability
(CR) from .848 to .919, all exceeding the .70 threshold. For convergent validity, the Average
Variance Extracted (AVE) values were between .627 and .765, above the recommended .50
criterion, indicating that the items sufficiently explain the variance of their respective constructs.
Discriminant validity was evaluated using the Fornell-Larcker criterion and HTMT analysis (see
Table 5). While most factor pairs demonstrated adequate discriminant validity, HTMT analysis
revealed substantial overlap between Perceived Value, Acceptance (HTMT = .960), and Enjoyment
of Use (HTMT = .957) in the Turkish sample, suggesting that these constructs may be conceptually
intertwined in the Turkish cultural context. In conclusion, the CFA results provide generally
acceptable evidence that the four-factor structure of the G-CAVS demonstrates adequate reliability
and validity.

Findings Related to Cross-Cultural Validation and Measurement Invariance of the G-CAVS

At this stage, a multi-group confirmatory factor analysis (MG-CFA) was conducted to test
the structural equivalence of the scale between the Turkish (TR) and German (DE) samples. The
analysis evaluated three levels of measurement invariance—configural, metric, and scalar—and
subsequently examined latent mean differences between the two cultural groups. The findings are
presented in Tables 3 and 4.

Table 3
Multi-Group Measurement Invariance of the G-CAVS Across Turkish and German Samples
Model Y(scaled) df Ay p CFI ACFI RMSEA ARMSEA SRMR

Configural 290.33 142 — — 959 — .068 — .044
Metric 307.13 152 16.80 .079 957 -.002 .068 .000 .052
Scalar 341.68 162 34.56 .000 .951 -—.006 .070 +.002 .056
Partial Scalar310.05 158 292 819 958 +.001 .066 —.002 .053

Note: In the partial scalar model, the intercepts of A3, A4, A10, and PV11 were freely estimated
across groups.

The four-factor structure of the G-CAVS (Acceptance, Enjoyment, Perceived Value, and
Perceived Risk) was generally found to be consistent across the Turkish (TR) and German (DE)
samples in the cross-cultural measurement invariance analysis. Configural invariance (CFI = .959,
RMSEA = .068, SRMR = .044) and metric invariance (Ay> = 16.80, p=.079, ACFI = —.002) were
established, confirming that the scale measured the same construct and item—factor relationships
across both cultures. However, differences emerged at the scalar invariance level (Ay*> = 34.56, p =
.000, ACFI = —.006). Although the chi-square difference was statistically significant, the change
in robust fit indices (ACFI = —.006, ARMSEA = +.002) remained within widely recommended
thresholds (Cheung & Rensvold, 2002; Chen, 2007), suggesting that scalar invariance was only
marginally violated. These discrepancies were primarily observed in the Acceptance (A3, A4, A10)
and Perceived Value (PV11) items, indicating that Turkish and German participants responded
differently to these statements. When these items were freely estimated, partial scalar invariance
was achieved (CFI = .958, Ay> =2.92, p = .819), suggesting that the scale was comparable across
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cultures in terms of latent means, although cultural differences were evident particularly in
acceptance-related item intercepts. The high reliability (o = .816—.881) and validity indices (AVE
=.627-.765) observed in the Turkish CFA results further supported the appropriateness of the scale
for use within the Turkish cultural context.

As presented in Table 4, the German sample (GER) served as the reference group, with
factor means fixed to zero. Partial scalar invariance was retained; however, for the Acceptance
factor, only one intercept remained invariant across groups, indicating limited scalar invariance for
this construct.

Table4
Latent Mean Differences Across Cultures for the G-CAVS Factors
Factors Mean SE V4 p Std. Mean
Difference Difference  95% CI
(GER -TR)
FA - 0.312 0.088 3.547 .000 0.401 [0.140,
Acceptance 0.484]
FEU — -0.171 0.070 —2.451 014 —0.258 [—0.309,
Enjoyment —0.034]
FPV — Value 0.090 0.071 1.273 203 0.123 [—0.049,
0.229]
FPR — Risk 0.522 0.106 4.934 .000 0.586 [0.315,
0.729]

According to the latent mean analysis, significant differences were found between the
groups in three of the four factors (Acceptance, Enjoyment, and Risk). German participants
reported higher levels of perceived risk toward chatbot use (standardized difference = 0.586),
whereas Turkish participants found chatbot interaction more enjoyable (standardized difference =
0.258). Although higher levels of Acceptance were observed among German participants
(standardized difference = 0.401), the interpretation of this finding is limited, as only one item for
the Acceptance factor retained an invariant intercept, indicating restricted scalar invariance. The
difference in the Perceived Value dimension was not statistically significant (z = 1.273, p =.203),
suggesting that both cultural groups held relatively similar perceptions regarding the value of
chatbot use. The German sample served as the reference group in all latent mean comparisons.
Ninety-five percent confidence intervals for all latent mean differences are reported in Table 4.

Table 5
Discriminant Validity: Fornell-Larcker Criterion and HTMT Results
A EU PV PR
Fornell- A 0.802
Larcker EU 0.703 0.791
PV 0.873 0.800 0.736
PR 0.106 0.096 0.063 0.914
HTMT A —

122



S. Polat & G. Renner

EU 0.741 —
PV 0.868 0.837 —
PR 0.097 0.078 0.049 —

Discriminant validity was assessed using the Fornell-Larcker criterion and HTMT analysis,
with results presented in Table 5. According to the Fornell-Larcker criterion, most factor pairs
demonstrated adequate discriminant validity. However, the correlation between Acceptance (A)
and Perceived Value (PV) (r = .873) exceeded the square root of AVE for PV (.736), indicating a
violation of the criterion. Similarly, the correlation between Enjoyment of Use (EU) and Perceived
Value (PV) (r = .800) also exceeded the square root of AVE for PV. HTMT analysis further
supported these findings, with A-PV (HTMT = .868) and EU-PV (HTMT = .837) exceeding or
approaching the .85 threshold. The Perceived Risk (PR) factor demonstrated excellent discriminant
validity from all other factors (HTMT = .049—-.097). HTMT values in Table 5 reflect the combined
sample (A—PV = .868; EU-PV = .837). When analyzed separately for the Turkish sample, these
values were substantially higher (A—PV = .960; EU-PV = .957), indicating a lack of discriminant
validity and potential construct overlap within this subgroup. This suggests that Acceptance,
Enjoyment, and Perceived Value may not represent fully distinct constructs in the Turkish context,
and therefore findings related to these dimensions should be interpreted with caution.

Discussion and Conclusion

This study provides cross-contextual evidence; however, it was not designed to test culture-
level value theories (e.g., Hofstede or Schwartz). Rather, it was conceived as a psychometric
validation study focusing on measurement invariance. The selection of Germany and Turkey was
based on their differing educational and regulatory contexts rather than on hypothesized cultural
value differences. Therefore, the cross-group findings should be interpreted as preliminary and
contextual. Furthermore, measurement invariance across these groups should not be equated with
strict cultural invariance.

The rapid advancement of artificial intelligence technologies in many sectors, including
education, has brought to the fore the potential use of tools such as chatbots in classroom teaching
processes (Pedro et al., 2019). In this context, teachers’ perceptions of such technologies—
particularly in terms of acceptance, use, perceived risk, and perceived value—play a significant
role in shaping their overall orientation toward the technology and the ways in which they integrate
it into their teaching practices.

Therefore, identifying these perceptions of teachers is of critical importance both for
shaping educational policies and for future research. In this regard, the “General Chatbot
Acceptance, Enjoyment, Perceived Risk and Value Scale (G-CAVS)” was adapted from the
German form into Turkish, and cross-cultural measurement invariance analyses were conducted.
The findings obtained are discussed below in the light of the existing literature.

First, a confirmatory factor analysis (CFA) was conducted to test the construct validity of
the Turkish form of the scale. The results of the analysis showed that the four-factor structure of
the G-CAVS scale exhibits acceptable fit indices within the context of Turkish language and
culture. This indicates that the structural integrity of the scale has been preserved and that its
potential for preliminary cross-cultural comparison is promising. One of the main reasons for the
acceptable fit of the CFA results may be that the researcher who played an active role in both the
development of the scale and its adaptation into Turkish is familiar with both languages and
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cultures. This competence has been decisive not only for preserving the literal meaning and
contextual relevance of the items, but also for ensuring the cultural equivalence of the scale. Indeed,
the relevant literature emphasises that a successful scale adaptation is not merely a linguistic
translation but critically depends on a deep understanding of the cultural context and on interpreting
the scale in line with that context (Sharma, 2010).

Secondly, a Multiple-Group Confirmatory Factor Analysis (MG-CFA) was conducted to
test the cross-cultural applicability of the scale. This analysis aimed to examine the structural
equivalence of the scale between the Turkish and German samples. Another distinctive aspect of
the study is that, while the original development of the scale was carried out with pre-service
teachers, the present adaptation study was conducted with in-service teachers who are actively
working in the field. This feature may be considered unique in that it tests the scale's validity across
educator groups with different levels of professional experience. However, this difference in
professional stage should also be viewed as a limitation when interpreting the cross-cultural
findings, as discussed in the limitations section.

The MG-CFA findings indicated that the four-factor structure of the G-CAVS scale
(Acceptance, Enjoyment, Perceived Value, and Perceived Risk) was generally consistent in both
the Turkish and German samples. Measurement invariance tests showed that configural and metric
invariance levels were achieved (ACFI = —.002), and partial scalar invariance was achieved after
freeing four item intercepts (A3, A4, A10, PV11). This result indicates that the scale measures the
same construct in both cultures and that the item—factor relationships (factor loadings) are
comparable across groups. To determine in which factor cultural differences are more pronounced,
latent mean scores were compared. According to these results, the most pronounced difference
between the cultures was found in the Perceived Risk subscale. As a main reason for this difference,
the cultural and legal importance attributed to data protection and privacy in German society (e.g.,
the European Union’s General Data Protection Regulation — GDPR) can be cited (Hoofnagle et al.,
2019; Ilhan & Fietkiewicz, 2021). Although the importance of this issue is also increasingly
recognized in Turkish culture (Bilgi¢, 2024), it appears that German participants perceive this
aspect as a higher level of risk. Significant differences were also observed in Acceptance and
Enjoyment of Use, suggesting that both cultural context and professional stage may influence
chatbot perceptions. In addition, Turkish participants reported significantly higher levels of
enjoyment in chatbot use. When considered alongside the lower risk perception in the Turkish
sample, this pattern suggests that perceiving chatbots as less threatening may create a more
comfortable and enjoyable user experience.

However, HTMT analysis revealed substantial overlap between Perceived Value,
Acceptance, and Enjoyment of Use in the Turkish sample, suggesting that these constructs may be
conceptually intertwined in the Turkish cultural context. This pattern suggests that these constructs
may be closely related and not fully distinct within this context. This finding should be further
examined in future studies with different teacher populations and larger samples. This finding is
consistent with Ugras et al. (2024a, 2024b), who reported that Turkish teachers found Al-based
chatbot tools enriching for educational environments, highlighting their potential to enhance
motivation, provide personalized feedback, and offer flexibility in planning. These studies suggest
that enjoyment and perceived value may be culturally salient dimensions of Al tool acceptance
among Turkish educators.

In conclusion, the four-factor structure of the G-CAVS scale developed by Polat and Renner
(2026), provides generally acceptable evidence for the reliability and validity of the Turkish form
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of the G-CAVS and preliminary evidence for its cross-contextual comparability with the German
sample. The findings suggest that the scale shows potential beyond local use, providing preliminary
cross-cultural evidence across different educational contexts. In particular, the positive results
obtained from the measurement invariance analyses indicate that G-CAVS can be used reliably to
assess the perceptions of teachers and pre-service teachers from different cultures toward Al
chatbots. In this context, it is anticipated that, through adaptation into different languages, the scale
can be effectively used in teacher education programmes, teacher professional development
initiatives, and international comparative research in this field.

Implications for Educational Practice and Teacher Training

The findings of this study offer concrete steps for shaping teachers' perceptions of Al
chatbots and supporting the effective integration of this technology into education. Primarily, the
significantly higher Perceived Risk scores among German participants highlight that data privacy
and security concerns vary across cultural and legal contexts. Therefore, it is critical to incorporate
modules on the ethical use of chatbots, protection of personal data, and global standards such as
the European Union's General Data Protection Regulation (GDPR) into teacher training programs
and in-service training in Turkey. Conversely, the relatively higher Enjoyment of Use perception
among Turkish teachers presents an opportunity to design professional development activities that
emphasize the pedagogical potential of chatbots and their role in enhancing student motivation. In
this context, the Turkish adaptation of the scale (G-CAVS) can serve as a valuable diagnostic tool
for educational institutions. Schools and faculties of education can utilize this scale to screen the
perceptions of teachers and pre-service teachers towards technology, identify areas requiring
support, and create personalized professional development pathways. Ultimately, cross-culturally
validated instruments such as this will enable the comparison of teacher preparation policies across
different countries and contribute to the development of more effective digital pedagogy strategies
on a global scale.

Limitation

The first limitation of this study concerns the differences between the samples in terms of
age, seniority, and professional experience. While the German sample consisted of pre-service
teachers, the Turkish sample included in-service teachers, which naturally resulted in certain
demographic differences between the groups. Although the primary focus of the study was cross-
cultural comparison, these variations should be considered when interpreting the findings.
Therefore, the cross-cultural comparisons presented in this study should be regarded as preliminary
evidence, and future research with more closely matched samples is needed to confirm these
findings. Future research may benefit from using samples that are more closely matched in terms
of age and professional experience in order to provide a clearer understanding of cultural effects.

The second limitation of this study is that it is restricted to Turkish and German samples.
Therefore, the findings cannot be generalized to other cultural contexts. Cultural, legal, and
educational differences across countries may influence teachers’ perceptions of Al-based chatbots
in different ways. In particular, countries with different data protection regulations and privacy
frameworks may exhibit varying levels of perceived risk and acceptance. Future research including
a broader range of cultural contexts would contribute to a more comprehensive understanding of
cross-cultural similarities and differences in chatbot acceptance.
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Third, a limitation concerns the perceived risk dimension. Initially, five items were
developed for this subscale; however, during the scale refinement process, three items “Ich fiihle
mich bei der Nutzung von Chatbots nicht sicher” (I do not feel safe when using chatbots), “Ich
befiirchte, dass Chatbots meine kognitiven Fahigkeiten negativ beeinflussen” (I fear that chatbots
negatively affect my cognitive abilities), “Ich denke, dass die Informationen von Chatbots
unzuverldssig sind” (I think that the information from chatbots is unreliable) were removed due to
low item-total correlations, leaving the subscale with only two items. Accordingly, in the present
study, the perceived risk dimension mainly captures privacy-related concerns associated with
chatbot use and should therefore be interpreted primarily within this scope. Although these two
items demonstrated high reliability and factor loadings in the present sample, it is generally
preferable to include a greater number of items to achieve a more robust and nuanced measurement
of a construct (Borsci et al., 2022). Therefore, especially in cross-cultural adaptation studies,
reintroducing these items or developing new ones addressing risks such as misinformation,
academic integrity, or overreliance on chatbots, and testing them with larger samples, would
strengthen this dimension.

Finally, ML estimator was used instead of WLSMYV due to model identification issues
arising from the two-item Perceived Risk factor under WLSMV estimation. This represents a
methodological limitation. Future studies with an expanded Perceived Risk subscale may benefit
from WLSMYV estimation, which is considered more appropriate for ordinal data.
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Appendix 1

General Chatbot Acceptance, Enjoyment, Perceived Risk and Value Scale (G-CAVS) [Sohbet
Robotlari Kullammuna Yonelik Kabul, Keyif, Algilanan Risk ve Deger Olgegi]

Factor Items

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

Acceptance 3. I believe it is appropriate that chatbots
(Kabul) are used at universities. (Yiiksekdgretimde
sohbet robotlarinin kullanilmasini
destekliyorum.)
14. 1 think that the use of chatbots in
schools, training, and education is
meaningful.
(Sohbet robotlarinin egitim ve 6gretimde
kullanilmasini anlamli buluyorum.)
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4. I believe that chatbots should be
integrated into educational institutions.
(Sohbet robotlarmin egitim kurumlaria
entegre edilmesi gerektigine inantyorum.)

10. I think that chatbots are valuable for
changes in the education sector. (Sohbet
robotlarinin egitim sektoriindeki degisimler
icin degerli oldugunu diisiiniiyorum.)

Enjoyment of
Use

1. Interacting with chatbots is great fun for
me.

(Sohbet robotlart ile etkilesim kurmak
benim i¢in ¢ok eglencelidir.)

8. Using chatbots motivates me to discover

(Keyif / Eglence) more. (Sohbet robotlarini kullanmak, beni

daha fazla bilgiyi kesfetmeye sevk ediyor.)

9. When I interact with chatbots, my
curiosity is sparked. (Sohbet robotlari
ile etkilesime girdigimde merakim artiyor.)

Perceived Value

(Algilanan
Deger)

6. I intend to use chatbots for my future
learning.

(Gelecekte yeni seyler 6grenmek igin
sohbet robotlarini kullanmay1
diigiinliyorum.)

2. Chatbots give me an advantage because
they save me time and effort. (Sohbet
robotlari, zaman ve emek tasarrufu
acisindan bana avantaj kazandirir.)

11. Using chatbots makes my learning
experience valuable. (Sohbet robotlarini
kullanmak, 6grenme deneyimlerimi daha
degerli hale getiriyor.)

12. I think that chatbots can increase my
personal success. (Sohbet

robotlarinin kisisel basarimi artirabilecegini
diisiiniiyorum.)

13. Chatbots facilitate my learning
processes.

(Sohbet robotlar1 6grenme siireclerime
yardimci oluyor.)

Perceived Risk

(Algilanan Risk)

5. I am worried that my personal data might
be shared when I use chatbots. (Sohbet
robotlarin1 kullandigimda kisisel
verilerimin tiglincii sahislarla
paylasilmasindan endise duyuyorum.)
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7.1 am concerned that my personal data
may be misused when I use chatbots.
(Sohbet robotlarimi kullandigimda kisisel
verilerimin kotiiye kullanilabileceginden
endise ediyorum.)

Appendix 2

Item Correspondence Table: Original German (G-CAVS) and Turkish Adaptation Item Numbers
Factor TR Item No GER Item No
Acceptance 3 AS
Acceptance 14 A6
Acceptance 4 Al4
Acceptance 10 A2l
Enjoyment 1 EU2
Enjoyment 8 EU19
Enjoyment 9 EU20
Perceived Value 6 PV3
Perceived Value 2 Pv4
Perceived Value 11 PV22
Perceived Value 12 PVv23
Perceived Value 13 PVv24
Perceived Risk 5 PR12
Perceived Risk 7 PR15
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