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Abstract

The Unified Theory of Acceptance and Use of Technology 2 (UTAUT-2) is a widely
applied framework for understanding technology adoption behaviors. Despite its broad
applicability, limitations in its conceptualization exist, such as the static treatment of con-
structs, lack of focus on interaction effects, and insufficient explanatory power in certain
cases. The study addressed these limitations by incorporating teachers’ self-efficacy in
using ICT tools, redefining behavioral intention, introducing ICT certification levels as
a control variable, and by reconfiguring the relationships of the framework’s constructs.
The revised model was tested with 312 Greek kindergarten teachers using Partial Least
Squares Structural Equation Modeling. Direct effects were found on behavioral inten-
tion to use or continue using CT tools and applications for perceived social influence,
performance expectancy, hedonic motivation, and habit, while a host of other direct and
indirect effects emerged, highlighting the interconnected construct relationships. Overall,
the model demonstrated significant in- and out-of-sample predictive/explanatory power.
These findings offer critical insights for optimizing UTAUT-2.
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1 Introduction

The integration of technology into various domains has revolutionized practices previously
bound by traditional methods, including education. Understanding the factors that drive the
adoption of technology is essential for enhancing its implementation. Towards this end, sev-
eral models have been developed. The Unified Theory of Acceptance and Use of Technology
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2 (UTAUT-2) framework (Venkatesh et al., 2012) is one of the most impactful ones, because
of its adaptability to different sectors (e.g., Akyar et al., 2024; Chu et al., 2022; Garcia de
Blanes Sebastian et al., 2022). By drawing insights from several theories, it retains key con-
structs from its predecessor which address the cognitive and environmental factors, while
its added constructs reflect the importance of intrinsic drivers such as enjoyment, economic
considerations, and habitual behaviors in shaping technology usage intentions (Venkatesh et
al., 2012). Additionally, the inclusion of moderating factors (i.e., age, sex, and experience),
signify the importance of demographic variations in technology usage behaviors.

While the model’s contributions are significant, a closer examination of its structure
and definition of certain constructs reveals limitation. For example, the dynamic interplay
between core constructs is neglected. Moreover, the standard definition of behavioral inten-
tion and experience can be refined. Addressing these limitations calls for a revised model.
Yet, to the best of the authors’ knowledge, a significant re-configuration of the UTAU-2
model has not been previously attempted. Indeed, although some studies proposed a limited
set of interactions between core components (e.g., Herrero & San Martin, 2017), the vast
majority of them have utilized the model in its original form or made minor adjustments by
adding or removing constructs to align with specific research objectives.

Educational settings present unique opportunities for evaluating technology adoption
using UTAUT-2. While higher education contexts have been the focal point of existing
research (e.g., Acosta-Enriquez et al., 2024; Rudhumbu, 2022), limited attention has been
given to K-12 education (Kittinger & Law, 2024). Kindergarten teachers offer an interest-
ing case for analysis. Despite the proven advantages of integrating ICT at this educational
level, such as improved creativity, enhanced motivation, and tailored learning experiences
for young learners (Akyar et al., 2024; Fokides & Klaoudatou, 2025), pre-school educators
encounter significant barriers, including lack of technical training and institutional support,
which may hamper the effective use of ICT in classrooms (Alotaibi, 2023; Kerckaert et al.,
2015).

In response to these challenges and gaps, the study at hand presents the results from the
testing of an extensively revised UTAUT-2 model, having as a target group Greek kinder-
garten teachers. Teachers’ self-efficacy in using ICT tools was introduced as a construct,
behavioral intention was redefined, and ICT certification levels were included as a control
variable. Furthermore, new relationships among the framework’s constructs were estab-
lished to account for their interactions. By doing so, the study seeks to provide a better
understanding of educators’ behavioral intentions toward using ICT tools. In a broader
sense, the study seeks to offer a novel perspective to the academic discourse surrounding
users’ behavioral intentions toward technology adoption. The rationale for the development
of the modified UTAUT-2 version, the method that was followed, the data analysis, as well
as the subsequent discussion of the results, are presented in the forthcoming sections.

2 The UTAUT-2 Framework

Utaut-2, as its predecessor UTAUT, was developed through a synthesis of key theoretical
models, including the Technology Acceptance Model, Innovation Diffusion Theory, and the
Theory of Planned Behavior. Additionally, it is rooted in constructs derived from theoretical
models, such as the Theory of Reasoned Action, Social Cognitive Theory, and Motivational
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Model (Huang & Chuang, 2017; Venkatesh et al., 2012; Yuliani et al., 2024), highlighting its
inclusive approach to explaining technology use. UTAUT-2 retains the constructs of perfor-
mance expectancy, effort expectancy, social influence, and facilitating conditions found in
UTAUT. The constructs of hedonic motivation, price value, and habit were added to account
for the role that enjoyment, economic considerations, and habitual usage play in influencing
user intentions and behaviors when adopting a technology (Venkatesh et al., 2012) (Fig. 1).

In detail, the UTAUT-2 model incorporates the following factors:

e Perceived facilitating conditions involve users’ views about the resources and support
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Fig. 1 The UTAUT-2 as suggested by Venkatesh et al. (2012). Note. The arrows from age, gender, and

experience represent moderating effects
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available to effectively use a technology; this, significantly affects the likelihood of
adopting the given technology or its actual use (e.g., Mustafa et al., 2022; Neves et
al., 2025; Palau-Saumell et al., 2019). However, non-significant effects were found in
certain cases (e.g., Kim et al., 2024; Zuiderwijk et al., 2015), particularly when perfor-
mance expectancy was considered a contributing factor in the analysis (Dwivedi et al.,
2019). Furthermore, their effect on behavioral intention becomes non-significant in later
stages of adoption (Marikyan & Papagiannidis, 2023). Interestingly, there are instances
in which they exercised a negative influence (Chu et al., 2022).

e Perceived social influence refers to the degree to which individuals believe that impor-
tant people in their lives suggest they should use a specific technology and can lead to
changes in users’ beliefs and intentions. For example, this construct has been shown
to significantly affect the adoption of mobile phones (Nikolopoulou et al., 2020) or
mHealth services (Palas et al., 2022). Yet, there are studies that found no such impact
(e.g., Alalwan et al., 2017), implying that demographic and contextual variabilities can
affect its influence. Indeed, it was found that gender affected the sensitivity to social
influence (Wong et al., 2020). Moreover, social influence mediated the effects of be-
havioral intention on the use of wireless technology (Abdunool et al., 2024), indicating
that the way individuals perceive social endorsements can affect their actual behavior.
Social influence also indirectly impacted behavioral intention through performance ex-
pectancy, as suggested by Guetz and Bidmon (2022).

e Effort expectancy refers to the ease of use associated with a given technology. The ef-
fect of this construct on behavioral intention is controversial. There is research in which
it was found to be significant (e.g., Beh et al., 2021; Huang, 2023). Yet, its effect on
behavioral intention was found to be non-significant in quite a lot of cases, rendering it
the weakest factor (Tamilmani et al., 2021). Some suggested that it becomes a non-sig-
nificant factor after extended usage of technology or when the ICT tools do not demand
any effort to operate them (Marikyan & Papagiannidis, 2023). It has effects on other
factors as well, such as performance expectancy (Camilleri, 2024; Chu et al., 2022); a
higher effort expectancy can lead to increased performance expectancy, suggesting that
when users find a system easy to use, they are more likely to perceive it as beneficial.
A significant association between hedonic motivation and effort expectancy was also
found (Tamilmani et al., 2019).

e Performance expectancy refers to the degree to which an individual believes that using
a particular technology will enhance their job performance or satisfaction. According
to Davis (1989), perceived usefulness, which aligns closely with performance expec-
tancy, is a significant predictor of behavioral intention in technology adoption scenarios
(Gimpel et al., 2020; Neves et al., 2025) and correlates with increased likelihood of
technology acceptance (Huang, 2023). In some cases, it was among the most significant
factors influencing technology adoption (Nikolopoulou et al., 2021; Phibbs & Rahman,
2022; Vidal-Silva et al., 2024), as well as the trust in ICT systems (Choudhury & Sham-
szare, 2024). It also mediated the effects of social influence (Guetz & Bidmon, 2022)
and the effects of locus of control (Ahadzadeh et al., 2021) on behavioral intention.

e Hedonic motivation refers to the intrinsic enjoyment and pleasure associated with tech-
nology use, contrasting with the utilitarian aspect of performance expectancy (Ven-
katesh et al., 2012). It serves as a predictor of behavioral intentions across various con-
texts including education (e.g., Marikyan & Papagiannidis, 2023; Narayan & Naidu,
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2024; Nikolopoulou et al., 2021; Plohl & Babi¢, 2024). Individuals who experience
higher levels of enjoyment from technology are more likely to express a willingness to
adopt and continue using it (Venkatesh et al., 2012). Furthermore, the combined effect
on behavioral intention of hedonic motivation and other constructs within the UTAUT2
model, suggest that enjoyable experiences can lead to habitual technology use and fos-
ter long-term engagement (Marikyan & Papagiannidis, 2023; Narayan & Naidu, 2024;
Plohl & Babic, 2024; Sadiq et al., 2025; Schomakers et al., 2022; Tamilmani et al.,
2019b). However, its effects can be moderated by demographic variables such as age
and sex, and prior experience (Venkatesh et al., 2012).

e Habit is defined as the extent to which past behaviors influence current technology us-
age. It has been shown to significantly impact both intention and actual usage of tech-
nologies (Hagger et al., 2023; Tamilmani et al., 2019; Zheng et al., 2025). It has been
shown that habit and continuance intention interact and reinforce each other’s impact
(Sollner et al., 2024). This suggests that as individuals develop habits around certain
behaviors, their intentions to engage in those behaviors become more consistent and au-
tomatic. In educational settings, the effectiveness of ICT integration is often hindered by
challenges such as insufficient training, lack of technical skills and inadequate support
(Alotaibi, 2023; Kerckaert et al., 2015), which can affect the habitual use of digital tools.

e Price value refers to the perceived trade-off between the benefits of using a technology
and its cost. This construct reflects users’ assessment of whether the benefits outweigh
the financial implications (Venkatesh et al., 2012).

e The above factors influence one’s behavioral intention to use a given technology, which
ultimately leads to the use of this technology.

e Moreover, age, sex, and experience (defined as the duration of an individual’s engage-
ment with a particular technological system) were included as moderating variables.
Both sex and age play critical roles in shaping individuals’ intentions to adopt new
technologies. For example, older adults often exhibit distinct behavioral intentions com-
pared to younger users, reflecting a heightened sensitivity to factors like social influence
and facilitating conditions (Yap et al., 2022). Indeed, support is of importance among
older users who may have troubles in using technology (Venkatesh et al., 2012). Age
also moderated the effects of hedonic motivation, social influence, and effort expec-
tancy on behavioral intention (Chang et al., 2019). Findings also suggested that men
and women may exhibit different behaviors and attitudes toward technology adoption.
For example, sex moderated the effects on constructs such as performance expectancy
(Chang et al., 2019; Terblanche & Kidd, 2022), hedonic motivation (Venkatesh et al.,
2012), and social influence (Chang et al., 2019; Wang et al., 2009). As for the effects
of experience, individuals with prior experience tend to exhibit heightened confidence
and trust in technology, which can enhance their intention to adopt ICT tools (Schomak-
ers et al., 2022). Experience also moderated the effects on behavioral intention of key
constructs such as effort expectancy, social influence, habit, and facilitating conditions
(Chang et al., 2019; Marikyan & Papagiannidis, 2023).

Overall, UTAUT?2’s application across various domains, including e-learning, mobile com-
merce, and healthcare, highlight its versatility and significance in technology adoption stud-
ies (e.g., Akyar et al., 2024; Chu et al., 2022; Garcia de Blanes Sebastian et al., 2022). Yet,
despite its widespread application and empirical support, UTAUT-2 has faced criticism. For
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example, the inclusion of too many factors renders it unnecessarily complex compared to
other more parsimonious models (Van Raaij & Schepers, 2008). Others suggested that the
inclusion of moderating effects “artificially” increases its predictive power (Li, 2020). A
rather significant limitation of UTAUT-2 is that the majority of the studies have focused on
the core constructs to predict behavioral intentions without adequately addressing the inter-
play of the variables. For example, a meta-analysis covering 60 UTAUT-2 studies reported
that none of the moderator relationships qualified for inclusion in meta-analysis due to a
sheer lack of empirical examinations of these interactions and the “complexity paradox”
they introduce (Tamilmani et al., 2021). This scarcity suggests that researchers overwhelm-
ingly focus on direct paths and ignore the interplay that could reveal contingent or syner-
gistic effects.

In the context of education, numerous studies have applied it to evaluate the factors
that affect technology adoption in diverse educational environments. Constructs such as
habit, performance expectancy, hedonic motivation, and social influence, significantly
shape behavioral intentions and actual usage of technological tools for learning (e.g., Ain et
al., 2016; Narayan & Naidu, 2024; Sergeeva et al., 2025). Researchers have also begun to
utilize modified UTAUT-2 models to assess emerging innovations, such as artificial intel-
ligence (e.g., Acosta-Enriquez et al., 2024; Grassini et al., 2024; Sergeeva et al., 2025).
Moreover, the UTAUT-2 framework has been adapted to include additional dimensions
(Kittinger & Law, 2024), which further illuminated the complexities of technology accep-
tance in varied educational contexts.

Despite its widespread application, it is mostly used in higher education contexts (e.g.,
Acosta-Enriquez et al., 2024; Rudhumbu, 2022). On the other hand, there is a limited body
of research utilizing UTAUT-2 in K-12 education to examine teachers’ views. Therefore,
a gap exists, necessitating further exploration to better understand the unique dynamics of
technology adoption among educators. For example, in a recent systematic literature review,
only 14 relevant peer-reviewed studies were found and analyzed (Kittinger & Law, 2024).
Nevertheless, according to this review, performance expectancy was found to be the most
common factor influencing behavioral intention, followed by social influence and effort
expectancy, although this factor quite frequently was found not to have a significant impact.

3 Self-Efficacy, Teachers’ Self-Efficacy, and Their Self-Efficacy in the Use
of ICT Tools and Applications

Bandura (1986) defined self-efficacy as an individual’s belief in their capabilities to perform
necessary behaviors to achieve desired outcomes, asserting its strong influence on cog-
nitive processes, motivation, persistence, emotional states, and performance. Fundamen-
tally, self-efficacy is the confidence individuals have in their ability to accomplish tasks
(Shukri et al., 2023). Importantly, self-efficacy is not a fixed trait but varies according to
specific contexts or tasks. Teacher self-efficacy (TSE), as described by Tschannen-Moran et
al. (1998), refers to teachers’ beliefs in their ability to manage and promote learning. High
TSE correlates with greater teaching commitment and improved student engagement and
achievement (Thommen et al., 2022). Teachers with strong self-efficacy experience less
job stress and greater satisfaction, manage classroom challenges more effectively, and are
more open to innovative teaching strategies (Barni et al., 2019; Lazarides & Warner, 2020).
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Research demonstrated that factors such as positive attitudes, adequate preparation, and
hands-on experiences enhance TSE, indicating that it is developed through both mastery
and observation (Gordon et al., 2024; Narayanan et al., 2023). Teachers’ intrinsic motiva-
tion and positive mindset significantly reinforce self-efficacy and perseverance (Mehmood,
2019). Additionally, a supportive school environment, strong professional relationships, and
empowering leadership further enhance TSE (Gélvez et al., 2018; Lin et al., 2022). Access
to resources, development programs, and mentoring opportunities are also essential; teach-
ers in resource-rich environments consistently report higher self-efficacy (Makeleni et al.,
2023; Menno et al., 2024).

Teachers’ self-efficacy in the use of ICT refers to educators’ beliefs in their capabilities to
effectively integrate digital tools into their teaching practices. High levels of ICT self-effi-
cacy are crucial for the instructional practices of teachers (Clipa et al., 2023). There seems to
be a direct correlation between teachers’ self-efficacy and their attitudes toward ICT usage
in the classroom or their intention to use ICT in their teaching (Fokides & Kapetangiorgi,
2022; Peng et al., 2024). Moreover, self-efficacy directly influences educators’ perceptions
of technology, particularly in terms of perceived usefulness and ease of use. For instance,
studies have shown that educators with higher self-efficacy are more likely to perceive tech-
nology as useful and easy to use, which in turn strengthens their behavioral intention to adopt
it (Fearnley & Amora, 2020; Kapoor & Sohi, 2024; Yang & Lou, 2024). This direct influ-
ence is consistent across various educational technologies, including Learning Management
Systems, e-learning platforms, and Al-based tools (Fearnley & Amora, 2020; Songkram &
Osuwan, 2022; Tekin, 2024). Self-efficacy often acts as a mediator in the technology accep-
tance process. For example, it mediated the relationship between outcome expectancy and
motivation for technology integration (Perkmen, 2024), and between perceived ease of use
and behavioral intention (Yang & Lou, 2024). This mediating role highlights the importance
of self-efficacy in shaping educators’ attitudes and behaviors toward technology adoption.

Yet, there are cases where no significant correlation exists (Hickson, 2016; Motshegwe
& Batane, 2015). This indicates that self-efficacy alone may not determine teachers’ ability
or intention to integrate ICT in their classrooms. Computer competencies, computer access,
and frequency of computer use were significant predictors of teachers’ self-efficacy in ICT
(Ikhlas & Dela Rosa, 2023). Similarly, another study found that teachers’ perceived ease of
use and usefulness of ICT were significant predictors of their self-efficacy (Wu et al., 2020).

Moreover, demographic variables such as age and gender have shown varying effects on
self-efficacy levels. Younger teachers often demonstrate higher ICT self-efficacy (Baytar et
al., 2023; Wang et al., 2024), suggesting that age plays a significant role in shaping teachers’
confidence in using technology. However, it is important to note that there are instances in
which age did not play a role (Wu et al., 2020). While some studies have found no signifi-
cant differences in ICT self-efficacy between male and female teachers (Ghazali et al., 2024;
Wang et al., 2024), others have reported that male teachers tend to exhibit higher levels of
self-efficacy (Clipa et al., 2023; Kdlemen, 2023; Wu et al., 2020).

The above suggest that self-efficacy may be more influenced by contextual factors and
personal experiences rather than demographic characteristics alone. In fact, positive atti-
tudes toward technology were strongly associated with higher levels of self-efficacy (Clipa
et al., 2023; Proedrou et al., 2023). Contextual factors, such as school environment, ICT
infrastructure, ICT training and mentoring programs, and institutional support, also play a
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significant role in shaping teachers’ self-efficacy in ICT (Ikhlas & Dela Rosa, 2023; Wu et
al., 2020).

4 Reforming the UTAUT-2 Model

Although the UTAUT-2 model provided the theoretical foundation for several studies
throughout the years and in several contexts, there is room for improvement. Probably the
most critical limitation in the original UTAUT-2 framework emerges upon closer scrutiny
of how its constructs are treated. As illustrated in Fig. 1, all, aside from “behavioral inten-
tion” and “use behavior,” are modeled as exogenous variables, which restricts the analysis
of interactions between them. However, it is reasonable to assume that such interactions
do exist. For instance, it is logical to assume that effort expectancy affects performance
expectancy, while perceived facilitating conditions play a role in shaping effort expectancy.
Furthermore, indirect effects were overlooked and must be considered, as they have the
potential to amplify or diminish the impact of a given factor. This static treatment calls for
the reconfiguration of the model to more effectively distinguish between exogenous and
various levels of endogenous variables, enabling an exploration of their dynamic interplay.

There are other issues with the original model that need to be tackled. The first is related
to the conceptualization of the “behavioral intention” construct. A closer look at the ques-
tionnaire items the authors employed to measure it, reveals that it is more framed as the
intention to continue using a system rather than the initial intention to adopt it. For example,
the items “BI1. I intend to continue using mobile Internet in the future” and “BI3. I plan to
continue to use mobile Internet frequently” (Venkatesh et al., 2012, p. 178), clearly suggest
that responders already use the Internet and these items try to examine their intentions to
continue doing so. Consequently, to align with the original conceptualization of this factor
and to account for educators who, for various reasons, have not yet utilized ICT tools but
intend to do so (or lack such intention), the “behavioral intention” construct was redefined
as the “behavioral intention to use or continue using ICT tools and applications for teach-
ing” (Beh. int.). This adjustment, on the one hand ensured alignment with the operational
definition implied in the original framework and, on the other, strengthens the construct’s
applicability and inclusivity.

Also, the original UTAUT-2 includes a control variable termed “experience,” which
measures, in months, the length of an individual’s interaction with a specific technology
(Venkatesh et al., 2012). However, the duration of engagement with a technological tool
does not equate to either actual proficiency or the perception of proficiency in its use. For
instance, an individual who engages with an ICT tool rarely or sporadically over a span of
several months is likely to exhibit a lower level of experience compared to someone who
uses the same tool intensively over a shorter timeframe. To rectify this issue, this vari-
able was replaced with “ICT certification levels” (ICT cert.). In many countries, educators
can participate in in-service training programs focused on the application of ICT tools and
applications in educational settings. For example, in Greece there are three rounds/levels of
such training. Each requires hundreds of hours of commitment, followed by examinations
to certify successful completion. Consequently, the certification levels obtained through this
process can serve as reliable metrics for assessing teachers’ actual proficiency and expertise
in utilizing ICT tools and applications.
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What is more, as elaborated in the section “Self-efficacy, teachers’ self-efficacy, and their
self-efficacy in the use of ICT tools and applications,” this concept is instrumental for under-
standing user intentions, attitudes, and behaviors. Also, it is related to almost all UTAU-2’s
constructs. Recognizing that, it was decided to introduce it to the model as “self-efficacy in
the use of ICT tools and applications for teaching” (ICT cert.). This ensured a better evalu-
ation of a user’s overall views, feelings, and attitudes.

Taking together the above, the UTAUT-2 model was restructured as follows:

e The constructs of “perceived facilitating conditions” (Fac. cond.) and “perceived social
influence” (Soc. inf.) were treated as exogenous variables, affecting all the other factors
in the model. That is because perceived facilitating conditions encapsulate individu-
als’ perceptions of their work environment, in which, in most cases, have very little
control over it. Therefore, it is exogenous in nature. Perceived social influence reflects
how the opinions of others sway an individual’s perspective on specific issues. As with
Fac. cond., this factor is exogenous, as it encompasses stimuli originating from external
influences.

o SE ICT was treated as a first order endogenous variable, affected by the exogenous fac-
tors and affecting the constructs labeled “effort expectancy” (Eff. exp.), “performance
expectancy” (Perf. exp.), “hedonic motivation” (Hed. mot.), “habit” (Habit), and Beh.
int. One might view SE ICT as a byproduct of other factors, such as ease of use (Eff.
exp.) and usefulness of ICT (Perf. exp.), as others suggested (Wu et al., 2020). How-
ever, Bandura (1986), who originally conceptualized it, argued that it influences cog-
nitive processes, levels of persistence, motivation, emotional states, and performance
outcomes. Indeed, to effectively execute a task, it is reasonable to assume that one must
possess confidence in their abilities, while repeated successful execution of the task
subsequently becomes a habit. Consequently, it is an antecedent of most factors present
in the UTAUT-2 model.

e Eff. exp. was conceptualized as a second-order endogenous construct, influenced by
exogenous factors and SE ICT, theorizing that external variables can shape individuals’
perceptions regarding the ease of use of an ICT tool, while individuals who are confi-
dent in their ability to use the given ICT tool are more likely to perceive it as easier to
use. On the other hand, Eff. exp. can be considered as a factor influencing Perf. exp.,
Hed. mot., Habit, and Beh. int. That is because it can be assumed that when a tool or sys-
tem is perceived as being easy to use, this results in being perceived as more useful and
more enjoyable at its use, leading to continuous use and intention to continue using it.

e Similarly, Perf. exp. was treated as a third-order endogenous factor, shaped by the pre-
ceding constructs while influencing Hed. mot., Habit, and Beh. int. It has to be noted
that while there is research suggesting that Hed. mot. impacts Perf. exp. (Tamilmani et
al., 2019), this study suggests the reverse relationship given that, as previously men-
tioned, Perf. exp. was defined as the degree to which an individual believes that using a
particular technology will enhance their performance or satisfaction.

o Hed. mot. was positioned as a fourth-order endogenous factor, affecting both Habit and
Beh. int. The rationale for placing Hed. mot. as a predictor of the above factors is that
the enjoyment derived from the use of an ICT tool can foster frequent engagement with
it (thus, becoming a habit) and further reinforces users’ intention to continue engaging
with it.

@ Springer



E. Fokides, E. Giagiakou

Habit, in turn, was conceived as a fifth-order endogenous factor that influences Beh. int.
Beh. int. was designated as the primary dependent variable in the study, being impacted
by all the preceding constructs.

Sex and age, already present in the UTAUT-2 model, together with ICT cert. (which
replaced Experience), were treated as control variables.

The constructs labeled “price value” and “use behavior,” though relevant in certain cas-

es, were deemed irrelevant to the study’s context and were excluded.

The conceptual framework for this revised UTAUT-2 model is presented in Fig. 2.

5 Method

5.1 Research Hypotheses

On the basis of the proposed model, the following research hypotheses (RHs) were examined:

e RHIla-f. Fac. cond. affect (a) SE ICT, (b) Eff. exp., (c) Perf. exp., (d) Hed. mot., (e)

Habit, and (f) Beh. int.

e RH2a-f. Soc. inf. affects (a) SE ICT, (b) Eff. exp., (c) Perf. exp., (d) Hed. mot., (e)

Habit, and (f) Beh. int.

SEICT

Fac. cond.
Soc. inf.

ICT cert.
Age
Sex

Fig. 2 The study’s suggested model. Note. For the reduction of the number of arrows, some factors were
grouped
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e RH3a-e. SE ICT affects (a) Eff. exp., (b) Perf. exp., (c) Hed. mot., (d) Habit, and (e)

Beh. int.

RH4a—d. Eff. exp. affects (a) Perf. exp., (b) Hed. mot., (c) Habit, and (d) Beh. int.

RH5a—c. Perf. exp. affects (a) Hed. mot., (b) Habit, and (c) Beh. int.

RH6a-b. Hed. mot. affects (a) Habit and (b) Beh. int.

RH?7. Habit affects Beh. int.

RHS8a-h. Age affects (a) Fac. cond., (b) Soc. inf., (¢) SE ICT, (d) Eff. exp., (e) Perf. exp.,

(f) Hed. mot., (g) Habit, and (h) Beh. int.

o RH9a-h. Sex affects (a) Fac. cond., (b) Soc. inf., (¢c) SE ICT, (d) Eff. exp., (¢) Perf. exp.,
(f) Hed. mot., (g) Habit, and (h) Beh. int.

e RHI10a-h. ICT cert. affects (a) Fac. cond., (b) Soc. inf., (¢c) SE ICT, (d) Eff. exp., (e)
Perf. exp., (f) Hed. mot., (g) Habit, and (h) Beh. int.

e RHI11. The model will demonstrate sufficient in- and out-of-sample predictive/explana-
tory power.

5.2 Participants and Procedure

As mentioned in the “Introduction,” the target group for this study was Greek kindergar-
ten teachers. Several reasons led to this decision, besides the gap in research having this
population as a target group (Kittinger & Law, 2024), as elaborated in a preceding section.
The integration of ICT in kindergarten education offers numerous advantages that enhance
learning experiences and outcomes of young children. For example, research indicated that
the incorporation of ICT in kindergarten classrooms significantly enhances children’s moti-
vation to learn and creativity (Akyar et al., 2024; Fokides & Klaoudatou, 2025). Another
advantage of ICT in kindergarten is its ability to tailor educational experiences to meet
individual developmental needs (Fokides, & Klaoudatou, 2025). While, in general, pre-
school educators have positive attitudes towards ICT integration in their classes (Akyar et
al., 2024), they face a range of challenges. Many struggle due to a lack of technical skills
and insufficient training opportunities (Alotaibi, 2023). Moreover, the challenges extend
to limited access to necessary ICT resources and inadequate support, which collectively
impede the effective incorporation of technology in the classroom (Kerckaert et al., 2015).

Determining the appropriate sample size requires the evaluation of multiple factors, such
as the number of items in the data collection instruments, the research context, the statis-
tical method utilized for analyzing the data, and the complexity of the employed model
(Brown, 2015). Given that Partial Least Squares Structural Equation Modeling (PLS-SEM)
was selected as the statistical method for data analysis, as will be detailed in a later section,
a widely cited guideline for sample size determination is the “10 times rule.” According to
this rule, the minimum sample size should be ten times the highest number of arrowheads
directed toward any latent variable in the PLS-SEM path model (Barclay et al., 1995). Based
on the RHs, the maximum number of arrowheads pointing toward a single latent variable
was identified as ten, requiring a minimum sample size of 100 participants. To refine this
estimation and ensure precision, a power analysis was conducted using G*Power software
(Faul et al., 2007). For a medium effect size (£ = 0.15), a power level of 0.95 (which exceeds
the conventional benchmark of 0.80), a significance level of 0.05, and 10 predictors, the
recommended sample size was calculated to be 172 participants.

@ Springer



E. Fokides, E. Giagiakou

To recruit participants, an open invitation to any kindergarten teacher interested in par-
ticipating was disseminated through relevant Facebook groups and other social media plat-
forms frequently used by teachers. A total of 312 participants were recruited, well above
the recommended sample size. Participation in the study was voluntary, with no specific
prerequisites required for involvement. Detailed demographic information about the par-
ticipants is presented in the “Results” section. Approval for the study was granted by the
Ethics and Research Committee of the Department of Primary Education, University of the
Aegean. Participants were informed that participation was anonymous, no personal data
were collected or stored, and that consent to participate was deemed to have been given by
submitting the questionnaire (described in section “Instrument”), which was administered
online using Google Forms.

5.3 Instrument

To collect data addressing the research hypotheses, a questionnaire was employed. The
questionnaire items were derived from two sources. First, the seminal work of Venkatesh
et al. (2012), which introduced the UTAUT-2 framework, served as a primary reference.
The authors employed a questionnaire to measure constructs including Perf. exp. (three
items), Eff. exp. (four items), Soc. inf. (three items), Fac. cond. (four items), Hed. mot.
(three items), habit (four items), and Beh. int. (three items). The second instrument was the
New General Self-Efficacy Scale (NGSES, Chen et al., 2001), which consists of eight items
designed to assess self-efficacy across diverse contexts and tasks. In this study, the NGSES
was utilized to evaluate SE ICT.

Each item from both instruments was translated into Greek and adapted to align with the
specific requirements of the study. It has to be noted that the items examining Beh. int. were
rephrased to better reflect the new definition of this factor as “behavioral intention to use
or continue using ICT tools and applications for teaching.” To ensure the rigor and valid-
ity of the adapted questionnaire, a process similar to the Decision Delphi method proposed
by Rauch (1979) was implemented. The pool of items, including both the original English
versions and their Greek translations, was shared with four experts in the field, who were
instructed to evaluate the items and provide feedback, addressing the following key areas:

e The appropriateness of the wording for the target audience, with suggestions for alterna-
tive phrasing.
Recommendations on whether specific items should be added or removed.
Verification that each set of items represented the theoretical construct to which they
were assigned.

After several rounds of review, discussion, and revision, consensus was achieved, and the
panel finalized the proposed questionnaire. Next, to prevent any potential difficulties that
future respondents might face, the instrument was piloted with a group of twenty teachers
who were not part of the study’s main sample. These teachers were asked to assess the clar-
ity and comprehensibility of the questionnaire items and to provide comments. Based on
their feedback, re-wording of some items was carried out. As an additional precautionary
step, the revised items were resubmitted to the expert panel for final review and approval.
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The items were presented in a five-point Likert-type scale (see Appendix A). Three addi-
tional items were included to capture participants’ age, sex, and ICT cert.

6 Results
6.1 Initial Data Processing

As noted in a prior section, a total of 312 individuals participated in the study. The sample
was predominantly composed of females (n=286, 91.67%), with an average age of approxi-
mately 40 years (M=39.96, SD=10.35). The imbalance between males and females was
expected as the vast majority of kindergarten teachers are females (Organisation for Eco-
nomic Co-operation and Development, 2023). In terms of ICT certification levels, 13.78%
of the participants reported no certification, while 13.46% possessed beginner-level qualifi-
cations. Furthermore, 29.81% were classified as having intermediate-level certification, and
the remaining 42.95% had advanced-level certification.

Given the study’s research objective to explain the variance of endogenous constructs,
alongside its exploratory nature with potential implications for new theory development, the
use of PLS-SEM was identified as the appropriate statistical method for data analysis (Hair
et al., 2019). Following the guidelines outlined by Hair et al. (2019), several assessments
were performed prior to proceeding with the PLS-SEM analysis:

e Data quality: The dataset was reviewed for missing responses and unengaged partici-
pants (i.e., those exhibiting no variance in their answers, SD=0.00). No participants met
the exclusion criteria.

e [tem reliability: Indicator loadings were analyzed to ensure item reliability. While two
items exhibited loadings below the ideal threshold of 0.70, their values exceeded 0.60,
supporting the conclusion that item reliability was sufficient (Appendix B, Table 4).

e Internal consistency and reliability: Reliability metrics, including rho_A and Cronbach’s
a, were evaluated, revealing no concerns (Appendix B, Table 5).

e Convergent validity: Convergent validity was assessed using the average variance ex-
tracted (AVE). In line with established benchmarks, all constructs exhibited AVE values
above 0.50, confirming the absence of convergent validity issues (Appendix B, Table 5).

e Discriminant validity: The heterotrait-monotrait (HTMT) ratio of correlations was used
to examine discriminant validity. All HTMT values fell below the strict threshold of
0.85, providing evidence for discriminant validity (Appendix B, Table 6).

e Multicollinearity: The Variable Inflation Factor (VIF) of all items was assessed, with all
VIF values falling well below the threshold of 5.0, demonstrating that multicollinearity
was not a concern (Appendix B, Table 7).

6.2 PLS-SEM Results
The subsequent step involved evaluating the structural model by analyzing the PLS-SEM

results. Please note that a Bias-Corrected and Accelerated bootstrap procedure, utilizing
10,000 subsamples, was employed to determine the significance of the path coefficients and
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to assess their values (Hair et al., 2019). The results are presented in Tables 1, 2 and 3, while
Fig. 3 presents the final model.

The next phase of the analysis assessed the model’s out-of-sample predictive accuracy
using the PLSpredict procedure. Although PLSpredict offers a range of metrics to evaluate
predictive performance on out-of-sample data, Hair et al. (2019) recommend to focus on
comparing root mean squared error (RMSE) values derived from two analyses: predictions
generated by the PLS-SEM model and those obtained from a naive linear regression model
(LM). In this study, the PLS-SEM model consistently produced lower RMSE values than
the naive LM across the vast majority of indicators (27 out of 31). These findings provide
evidence that the model demonstrates moderate to strong predictive power.

For comparison, the analysis was run on the unmodified UTAUT-2 (including SE ICT).
The results can be found in Appendix C, while Fig. 4 presents the unmodified UTAUT-2
final model.

6.3 Summary of the Results, Confirmation of the Research Hypotheses
Taking together the above results and in relation to the RHs, the following can be noted:

e RHIla-f. Fac. cond. significantly affected SE ICT, Eff. exp., Perf. exp., and Habit. On the
other hand, this factor had no direct effects on Hed. mot. and Beh. int.

e RH2a-f. Soc. inf. significantly affected SE ICT, Eff. exp., Perf. exp., Hed. mot., and
Beh. int. It did not have a direct effect on Habit.

e RH3a—e. SE ICT had significant effects only on Perf. exp. and Habit. No direct effects
were observed on Eff. exp., Hed. mot., and Beh. int.

e RH4a—d. Eff. exp. had significant effects on Perf. exp. and Hed. mot. On the other hand,
it had no direct effects on Habit and Beh. int.

e RH5a—c. Perf. exp. significantly affected Hed. mot. and Beh. int., though it had no effect
on Habit.
RHé6a-b. Hed. mot. significantly affected both Habit and Beh. int.
RH7. Habit had a significant effect on Beh. int.
RH8a-h. Age significantly affected only Eff. exp. and Perf. exp. No direct effects were
noted on Fac. cond., Soc. inf., SE ICT, Hed. mot., Habit, and Beh. int.

o RH9a-h. Sex did not affect any of the model’s constructs.
RH10a-h. ICT cert. significantly affected Fac. cond., SE ICT, and Hed. mot. It did not
have significant direct effects on Soc. inf., Eff. exp., Perf. exp., Habit, and Beh. int.

e RHI11. The model demonstrated more than satisfactory in- and out-of-sample predic-
tive/explanatory power.

7 Discussion

The data analyses offered several rather interesting findings. On the other hand, please be
reminded that the primary objective of this study was the introduction and validation of a
revised UTAUT-2 model. Consequently, the discussion that follows focuses on the justi-
fication for incorporating and modifying specific factors, their direct and indirect effects,
and the predictive and explanatory capabilities of the revised UTAUT-2 model, rather than
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Table 1 The results of PLS-SEM, direct effects

Path t p p £ Interpretation

Age — Beh. int. 1.94 0.053 0.06 0.01 -

Age — Eff. exp. 2.36 0.018 —0.08 0.02 Weak path, small effect
Age — Fac. cond. 1.31 0.191 0.08 0.01 -

Age — Habit 0.44 0.662 0.02 0.00 -

Age — Hed. mot. 0.31 0.760 —-0.01 0.00 -

Age — Perf. exp. 233 0.020 -0.09 0.02 Weak path, small effect
Age — SEICT 0.53 0.600 —-0.02 0.00 -

Age — Soc. inf. 0.03 0.975 0.00 0.00 -

Eff. exp. — Beh. int. 1.40 0.163 —0.08 0.01 -

Eff. exp. — Habit 0.35 0.730 0.02 0.00 -

Eff. exp. — Hed. mot. 3.06 0.002 0.22 0.05 Modest path, small effect
Eff. exp. — Perf. exp. 2.06 0.040 0.15 0.02 Modest path, small effect
Fac. cond. — Beh. int. 1.18 0.237 0.08 0.01 -

Fac. cond. — Eff. exp. 6.63 <0.001 0.41 0.20 Moderate path, medium effect
Fac. cond. — Habit 242 0.015 0.18 0.03 Modest path, small effect
Fac. cond. — Hed. mot. 1.37 0.170 0.09 0.01 -

Fac. cond. — Perf. exp. 2.82 0.005 0.19 0.03 Modest path, small effect
Fac. cond. — SE ICT 12.53 <0.001 0.60 0.51 Strong path, large effect
Habit — Beh. int. 5.18 <0.001 0.34 0.14 Moderate path, small effect
ICT cert. — Beh. int. 0.79 0.428 0.03 0.00 -

ICT cert. — Eff. exp. 0.33 0.742 —0.01 0.00 -

ICT cert. — Fac. cond. 4.11 <0.001 0.24 0.06 Modest path, small effect
ICT cert. — Habit 0.73 0.468 0.03 0.00 -

ICT cert. — Hed. mot. 2.71 0.007 0.09 0.02 Weak path, small effect
ICT cert. — Perf. exp. 0.06 0.954 0.00 0.00 -

ICT cert. —» SEICT 2.64 0.008 0.11 0.03 Modest path, small effect
ICT cert. — Soc. inf. 1.62 0.106 0.09 0.01 -

Hed. mot. — Beh. int. 6.52 <0.001 0.36 0.15 Moderate path, medium effect
Hed. mot. — Habit 3.06 0.002 0.21 0.04 Modest path, small effect
Perf. exp. — Beh. int. 3.29 0.001 0.18 0.04 Modest path, small effect
Perf. exp. — Habit 1.73 0.084 0.11 0.01 -

Perf. exp. — Hed. mot. 5.19 <0.001 0.36 0.16 Moderate path, medium effect
SE ICT — Beh. int. 1.50 0.133 -0.10 0.01 -

SE ICT — Eff. exp. 6.43 <0.001 0.36 0.17 Moderate path, medium effect
SE ICT — Habit 4.37 <0.001 0.30 0.09 Modest path, small effect
SE ICT — Hed. mot. 1.18 0.237 0.08 0.01 -

SE ICT — Perf. exp. 4.55 <0.001 0.32 0.09 Moderate path, small effect
Sex — Beh. int. 0.00 0.998 0.00 0.00 -

Sex — Eff. exp. 1.15 0.251 —0.04 0.00 -

Sex — Fac. cond. 0.84 0.403 —0.03 0.00 -

Sex — Habit 1.40 0.161 0.06 0.01 -

Sex — Hed. mot. 1.21 0.225 —-0.04 0.00 -

Sex — Perf. exp. 1.95 0.051 —0.08 0.01 -

Sex — SEICT 1.79 0.074 —-0.08 0.01 -

Sex — Soc. inf. 0.60 0.552 —-0.03 0.00 -

Soc. inf. — Beh. int. 3.23 0.001 0.16 0.05 Modest path, small effect
Soc. inf. — Eff. exp. 2.66 0.008 0.15 0.04 Modest path, small effect
Soc. inf. — Habit 1.85 0.065 0.11 0.02 —
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Table 1 (continued)

Path t D p £ Interpretation

Soc. inf. — Hed. mot. 3.43 0.001 0.18 0.05 Modest path, small effect
Soc. inf. — Perf. exp. 4.21 <0.001 0.23 0.08 Modest path, small effect
Soc. inf. —» SE ICT 2.83 0.005 0.15 0.03 Modest path, small effect

“~ Indicates not statistically significant results. For the interpretation of path coefficients, the following
thresholds are applied: values of § ranging from 0 to 0.10 signify a weak path, £ values from 0.11 to 0.30
indicate a modest path, § values between 0.31 and 0.50 represent a moderate path, and f values exceeding
0.50 denote a strong path (Hair & Alamer, 2022). Effect sizes are assessed using the following guidelines:
/%> 0.35 indicates a large effect, /> > 0.15 reflects a medium effect, /> > 0.02 represents a small effect, and
/%< 0.02 corresponds to a negligible effect (Cohen, 2013)

delving into a detailed interpretation of the results in relation to kindergarten teachers. In
addition, it is important to acknowledge that the extensive reconfiguration of the UTAUT-2
framework, coupled with the scarcity of prior studies that have undertaken similar efforts,
poses significant challenges to align the results with the findings of previous research.

7.1 Discussion of the Results Related to the Impact of the Perceived Facilitating
Conditions and Perceived Social Influence (RH1 and RH2)

The results relating to RH1 shed light on how the perceived facilitating conditions influ-
enced various constructs in the revised UTAUT-2 framework. The most pronounced direct
effect was on SE ICT (8=0.60, p<.001, £ = 0.51), indicating that environmental support
almost single-handedly shapes teachers’ confidence in their ability to utilize ICT tools. This
aligns with the assertion of others (Galvez et al., 2018; Lin et al., 2022; Makeleni et al.,
2023; Menno et al., 2024), who emphasized that institutional and resource-based support
plays a key role in enhancing self-efficacy in professional contexts. This factor also signifi-
cantly influenced Eff. exp. (8=0.41, p<.001, £ = 0.20), Perf. exp. (8=0.19, p=.005, £ =
0.03), and Habit (8=0.18, p=.015, # = 0.03), further highlighting the importance of sup-
portive environments in reducing the perceived complexity of technology usage, leading to
an increased perception of its usefulness, and its habitual use. Interestingly, Fac. cond. did
not exert direct effects on Hed. mot. or Beh. int. These omissions seem to challenge the view
that support structures and accessible resources drive technology adoption and use (Mustafa
et al., 2022; Palau-Saumell et al., 2019) and provide support to studies that suggested other-
wise (Dwivedi et al., 2019; Kim et al., 2024; Marikyan & Papagiannidis, 2023; Zuiderwijk
et al., 2015). They are also in antithesis with the UTAUT-2 model in which there is an effect
of Fac. cond. on Beh. int (Venkatesh et al., 2012).

The above suggest that teachers’ intentions to use ICT tools may rely on deeper psy-
chological constructs (e.g., hedonic motivation) rather than environmental support alone.
Indeed, Fac. cond. exhibited substantial indirect effects throughout the model, influencing
Eff. Exp. (=0.22, p<.001), Perf. exp. (=0.28, p<.001), Hed. mot. (#=0.35, p<.001),
Habit (f=0.34, p<.001), and Beh. int. (=0.31, p<.001). These findings verify the cascad-
ing impact of environmental support across higher-order endogenous constructs. Moreover,
the results related to Fac. cond. offer the first indication for the need to recognize indirect
pathways and dynamic construct interactions in technology adoption models, as suggested
in this study.
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Table 2 The results of PLS-SEM, total indirect effects

Path t D p Interpretation
Age — Beh. int. 0.23 0.815 —-0.01 -

Age — Eff. exp. 0.84 0.404 0.04 -

Age — Habit 0.11 0.917 0.01 -

Age — Hed. mot. 0.51 0.609 —-0.03 -

Age — Perf. exp. 0.37 0.713 0.02 -

Age — SEICT 1.11 0.267 0.05 -

Eff. exp.— Beh. int. 3.45 0.001 0.16 Modest path
Eff. exp.— Habit 2.78 0.005 0.07 Weak path
Eff. exp.— Hed. mot. 1.97 0.049 0.05 Weak path
Fac. cond. — Beh. int. 5.50 <0.001 0.31 Moderate path
Fac. cond. — Eff. exp. 5.34 <0.001 0.22 Modest path
Fac. cond. — Habit 6.73 <0.001 0.34 Moderate path
Fac. cond. — Hed. mot. 7.08 <0.001 0.35 Moderate path
Fac. cond. — Perf. exp. 5.65 <0.001 0.28 Modest path
ICT cert. — Beh. int. 4.01 <0.001 0.19 Modest path
ICT cert. — Eff. exp. 4.27 <0.001 0.21 Modest path
ICT cert. — Habit 4.36 <0.001 0.21 Modest path
ICT cert. — Hed. mot. 3.53 <0.001 0.17 Modest path
ICT cert. — Perf. exp. 3.97 <0.001 0.18 Modest path
ICT cert. — SE ICT 3.71 <0.001 0.16 Modest path
Hed. mot. — Beh. int. 2.54 0.011 0.07 Modest path
Perf. exp. — Beh. int. 4.26 <0.001 0.20 Modest path
Perf. exp. — Habit 2.68 0.007 0.07 Weak path
SE ICT — Beh. int. 5.40 <0.001 0.28 Modest path
SE ICT — Habit 3.00 0.003 0.11 Modest path
SE ICT — Hed. mot. 4.23 <0.001 0.21 Modest path
SE ICT — Perf. exp. 2.11 0.035 0.05 Weak path
Sex — Beh. int. 1.95 0.051 —-0.07 -

Sex — Eff. exp. 1.73 0.084 —0.06 -

Sex — Habit 2.58 0.010 —-0.09 Weak path
Sex — Hed. mot. 2.66 0.008 —-0.09 Weak path
Sex — Perf. exp. 1.85 0.065 —-0.06 -

Sex — SEICT 0.86 0.390 —-0.03 -

Soc. inf. — Beh. int. 6.36 <0.001 0.24 Modest path
Soc. inf. — Eff. exp. 2.57 0.010 0.05 Weak path
Soc. inf. — Habit 4.45 <0.001 0.16 Modest path
Soc. inf. — Hed. mot. 4.86 <0.001 0.17 Modest path
Soc. inf. — Perf. exp. 3.07 0.002 0.08 Weak path

Notes. Effect sizes cannot be calculated for indirect effects

The second set of hypotheses (RH2) examined the direct and indirect effects of Soc. inf.
The results revealed significant and positive direct relationships between Soc. inf. and sev-
eral constructs, including SE ICT (=0.15, p=.005, £ = 0.03), Eff. exp. (8=0.15, p=.008,
£ =0.04), Perf. exp. (£=0.23, p<.001, £ = 0.08), Hed. mot. (=0.18, p=.001, £ = 0.05),
and Beh. int. (8=0.16, p=.001, # = 0.050), while there was no effect on Habit. These results
provide support to the notion that social influence plays a crucial role. The substantial effect
of Soc. inf. on Beh. int. reaffirms its critical role in guiding user intentions (Ain et al., 2016;
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Table 3 The model’s explanatory power/in-sample predictive power

Factor Adj. R? Interpretation

Beh. int. 0.69 Strong explanation
Eff. exp. 0.64 Strong explanation
Fac. cond. 0.05 Weak explanation
Habit 0.61 Strong explanation
Hed. mot. 0.65 Strong explanation
Perf. exp. 0.57 Strong explanation
SE ICT 0.53 Strong explanation
Soc. inf. 0.00 Weak explanation

The interpretation of R? values aligns with the following thresholds: values ranging from 0 to 0.10 are
considered a weak explanatory/predictive power, 0.11 to 0.30 indicate a modest one, 0.31 to 0.50 reflect a
moderate one, and values greater than 0.50 denote a strong explanatory/predictive power (Hair & Alamer,
2022)

Fig. 3 The study’s final model. For the sake of simplicity, only the statistically significant direct paths are
shown. Path coefficients are indicated by the numerical values on the arrows, while the numbers in the
circles represent the factors’ R? values

Nikolopoulou et al., 2020; Palas et al., 2022; Sergeeva et al., 2025) and providing further
support for its inclusion in the original UTAUT-2. In the context of education, this suggests
that colleagues and institutional norms significantly encourage educators to adopt ICT tools.
The path from Soc. inf. to SE ICT aligns with the assertion that social factors, such as peer
support and collaboration, are instrumental in enhancing self-efficacy (Galvez et al., 2018).

@ Springer



Redefining, Reconfiguring, and Extending the UTAUT-2: A Case Study in...

'/”‘\\\\ 17
p

erf. exp. >/ Beh. int.

.70

ICT cert.
moderation

Soc. inf.

/

Fac. cond.

Fig.4 The results of the unmodified UTAUT-2

The significant influence on Eff. exp. suggests that individuals are more likely to perceive
ICT tools as easy to use when their peers and social networks express positive sentiments
toward technology usage. Similarly, the significant effect on Perf. exp. stresses its role in
shaping perceptions of technology as beneficial to professional goals (Guetz & Bidmon,
2022).

The analysis of the indirect effects indicated that Soc. inf. influenced constructs like Eff.
exp. (=0.10, p=.010), Habit (=0.16, p<.001), Hed. mot. (#=0.17, p<.001), Perf. exp.
($=0.08, p=.002), and Beh. int. (5=0.24, p<.001). Soc. inf. demonstrated a significant indi-
rect effect on Habit, despite its lack of direct impact on this factor. This implies that Soc. inf.
indirectly molds habitual behaviors through its interactions with other factors. These subtle
dynamics highlight Soc. inf.s ability to function as an antecedent of more complex behav-
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ioral constructs, supporting the argument for a restructured UTAUT-2 model that considers
direct and indirect pathways.

7.2 Discussion of the Results Related to the Impact of Self-Efficacy in Using ICT
Tools and Applications for Teaching (RH3)

RH3 explored the direct and indirect impacts of SE ICT, a newly introduced factor in
UTAUT-2. The results revealed significant direct paths to Eff. exp., Perf. exp., and Habit,
while the paths to Hed. mot. and Beh. int. did not reach statistical significance. Regarding
Eff. exp., SE ICT had a positive effect (5=0.36, p<.001, # = 0.17), which is consistent with
prior research suggesting that individuals with higher self-efficacy perceive tasks associated
with technology usage as less effortful (Fokides & Kapetangiorgi, 2022). Similarly, SE ICT
significantly influenced Perf. exp. (5=0.32, p<.001, £ = 0.09), indicating that self-efficacy
directly shapes perceptions regarding the usefulness of ICT tools. This finding is in line with
prior research highlighting how confidence in one’s abilities leads to positive evaluations of
technology’s capacity to improve performance outcomes (Fokides, 2017). The direct impact
on Habit (8=0.30, p<.001, £ = 0.09) suggests that self-efficacy facilitates the development
of habitual behaviors around ICT usage.

Contrary to what was theorized, SE ICT did not demonstrate a significant effect on Beh.
int. Although this might be surprising, given that others suggested that this link exists (e.g.,
Fokides & Kapetangiorgi, 2022; Peng et al., 2024), it may reflect specific contextual dynam-
ics in kindergarten teaching environments where educators with high self-efficacy in ICT
perceive technology integration as complex, and, thus, do not intent to use it. The absence of
statistical significance in the direct path from SE ICT to Hed. mot., probably indicates that
this factor is less influenced by self-perceived capability and more reliant on other factors.

SE ICT indirectly and positively influenced Beh. int. (6=0.28, p<.001). This observa-
tion suggests that while SE ICT has no direct impact on behavioral intention, its influence
is channeled through intermediary constructs. Indirect paths were also found for Hed. mot.
($=0.21, p<.001), Habit (=0.11, p=.003), and Perf. exp. (£=0.05, p=.035). These indirect
pathways reinforce previous findings that self-efficacy serves as a foundational factor in
predicting outcomes related to technology adoption (Fokides & Kapetangiorgi, 2022; Peng
et al., 2024). Overall, the direct and indirect effects of SE ICT provide support to the notion
that it plays a key role in the revised model, suggesting research should consider its inclu-
sion as a critical endogenous factor.

7.3 Discussion of the results related to the impact of effort expectancy and
performance expectancy (RH4 and RH5)

Regarding RH4, Eff. exp. was found to have statistically significant direct effects on two
constructs: Perf. exp. (f=0.15, p=.040) and Hed. mot. (£=0.22, p=.002). The effect sizes
were classified as small (# = 0.02 for Perf. exp.; £ = 0.05 for Hed. mot.). These findings con-
firm that when users perceive a technology as easy to use, they are more likely to consider it
beneficial (Camilleri, 2024; Chu et al., 2022) and derive enjoyment from its use (Tamilmani
et al., 2019). Contrary to what literature suggested (Beh et al., 2021; Huang, 2023), the
direct effect of Eff. exp. on Beh. int. was not statistically significant. This outcome confirms
the notions that it is a rather weak predictor of Beh. int. (Kittinger & Law, 2024; Tamilmani
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etal., 2021) and that it becomes non-significant after extended usage of technology or when
the ICT tools are easy to use (Marikyan & Papagiannidis, 2023). The lack of impact on
Habit may be understood in the context of habit formation requiring prolonged or repetitive
exposure, rather than being solely driven by the perception of ease of use.

Eff. exp. demonstrated indirect effects on Beh. int. (6=0.16, p=.001), Habit (=0.07,
p=.005), and a rather weak one on Hed. mot. (=0.05, p=.049). These pathways suggest
that while Eff. exp. does not directly shape behavioral intention or habitual use, it does so
indirectly by reinforcing more immediate constructs, such as users’ perceived performance
benefits and enjoyment in using technology. Additionally, the findings reaffirm the necessity
to account for indirect interactions and mediatory pathways to fully capture the dynamics
of technology adoption.

RHS explored the effects of Perf. exp. It was found to have a direct impact on Beh. int.
(8=0.18, p=.001, £ = 0.04), though a not so pronounced one as others suggested (Kittinger
& Law, 2024). There was also an indirect effect on this factor (§=0.20, p<.001). These find-
ings mirror the broader consensus within UTAUT-related research that perceived usefulness
is a determinant of behavioral intention (Gimpel et al., 2020; Huang, 2023; Neves et al.,
2025), albeit not as significant as others suggested (Nikolopoulou et al., 2021; Phibbs &
Rahman, 2022; Vidal-Silva et al., 2024).

Perf. exp. had a direct effect on Hed. mot. (=0.36, p<.001, £ = 0.16), indicating that
heightened perceptions of the usefulness of ICT tools can elevate educators’ intrinsic moti-
vation to employ these tools. Although it did not have a direct impact on Habit, it had a
weak indirect one (=0.07, p=.007), through Hed. mot. This finding extends the scope of
performance expectancy, as it reveals that behavioral routines related to the use of ICT tools
can be reinforced if one believes that these tools are useful.

As with several other findings in this study, the results related to Perf. exp. illuminate
overlooked dynamics in the original UTAUT-2 model. For example, past research suggested
that Per. Exp., Hed. mot., and Habit work hand-in-hand in affecting Beh. int. (Nikolopoulou
et al., 2021; Phibbs & Rahman, 2022; Vidal-Silva et al., 2024). Yet, the study’s findings
clearly demonstrate that Perf. exp. interacts dynamically with downstream factors such as
Hed. mot., highlighting the necessity of rethinking its linear treatment in prior UTAUT-2
applications.

7.4 Discussion of the Results Related To the Impact of Hedonic Motivation (RH6)
and Habit (RH7)

RH6 examined the influence of Hed. mot. on both Habit and Beh. int. The findings revealed
that it impacted both (8=0.36, p<.001, £ = 0.15 for Beh. int. and £=0.21, p=.002, £ = 0.04
for Habit). The significant direct relationship between Hed. mot. and Beh. int. indicates
the critical role that intrinsic enjoyment and pleasure derived from technology usage play
in shaping intentions to adopt or continue using ICT tools. This result aligns with prior
research emphasizing the importance of intrinsic motivation as key determinant of technol-
ogy adoption behavior (Narayan & Naidu, 2024; Nikolopoulou et al., 2021; Plohl & Babic,
2024; Venkatesh et al., 2012), as it shifts the focus from extrinsic factors to enjoyment-
driven factors that appeal to users’ personal gratification.

The direct relationship between Hed. mot. and Habit, as well as the indirect impact of
Hed. mot on Beh. int. through Habit (4=0.07, p=.011) are in line with expectations, as the
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interplay of these factors often shapes behavioral intentions (e.g., Marikyan & Papagianni-
dis, 2023; Narayan & Naidu, 2024; Nikolopoulou et al., 2021; Plohl & Babic, 2024). The
above results reaffirm the role of Hed. mot. in UTAUT-2 inspired models.

As for RH7, the findings provide evidence that established behavioral patterns influence
educators’ willingness to continue using or adopting ICT tools for teaching activities, as
Habit had a direct effect on Beh. int. (6=0.34, p<.001, £ = 0.14). This aligns with prior
research emphasizing the role of habit in shaping technology-related decisions (e.g., Hagger
et al., 2023; Tamilmani et al., 2019; Zheng et al., 2025). The finding might also signify the
factor’s broader applicability to educational domains, where routine behavior can mitigate
decision-making complexities. As noted by others, teachers often struggle with insufficient
technical training, lack of institutional support, and equipment failures (Alotaibi, 2023;
Kerckaert et al., 2015), which can negatively affect habitual use of digital tools. There-
fore, fostering habitual use may help alleviate these challenges as it enhances confidence
and streamlining technology integration. This accords with the broader assumptions of the
UTAUT-2 framework, where habit functions as an important addition to technology accep-
tance constructs, (Venkatesh et al., 2012). The study’s results provide further justification
for the inclusion of this factor in UTAUT-2 inspired models.

7.5 Discussion of the Results Related to the Impact of the Control Variables (RH8,
RH9, and RH10)

RHS examined the effects of age on the eight constructs of the revised UTAUT-2 model. The
results provide evidence that it has a negligible direct impact, as it only modestly affected
Eff. exp. ( = —0.08, p=.018) and Perf. exp. (f = —0.09, p=.020). This relationship is not
indicative of a major influence. Moreover, the effect sizes observed were small (£ = 0.02
in both cases), signifying limited practical importance. In addition, results from the indirect
effects analysis further demonstrated that age failed to influence any construct indirectly
(see Table 2). This lack of influence might initially appear surprising, given the literature
that found age-related differences (e.g., Chang et al., 2019; Marikyan & Papagiannidis,
2023; Venkatesh et al., 2012; Yap et al., 2022). On the other hand, as other studies also
did not find age related differences in teachers’ attitudes or intentions to use ICT (e.g.,
Papadakis, 2018), it might be viewed as an indicator that we have reached a point in which
ICT (in general) have become such an integral part of education that these differences are
diminishing (Fokides & Kapetangiorgi, 2022); therefore, age-specific effects in educational
contexts have become less consequential than previously assumed. Thus, the question arises
whether to retain this factor in future studies. The results suggest not to, as psychological
and contextual factors proved to be the primary drivers of behavioral intention. Then again,
this factor might be of interest in specific contexts (i.e., in the educational use of emerging
technologies).

RH9 examined the impact of participants’ sex. While there is research in which sex had
moderating or direct effects, suggesting that males and females have different behaviors and
attitudes toward technology adoption (e.g., Chang et al., 2019; Terblanche & Kidd, 2022;
Venkatesh et al., 2012; Wang et al., 2009), the analysis revealed no direct effects on any con-
struct. This finding can be attributed to the misrepresentation of males in the study’s sample,
which consisted of 91.67% females. On the other hand, three indirect effects emerged, illus-
trating its role in shaping ICT adoption. Specifically, sex exhibited weak indirect effects on
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Hed. mot. (8 =-0.09, p=.008), Habit (f = -0.09, p=.010), and a borderline effect on Beh. int
(#=-0.07, p=.051). It had no effects on Eff. exp., Perf. exp., and SE ICT. These results add
to the ongoing discourse regarding demographic influences in technology adoption, where
prior studies have presented mixed findings. For instance, some suggested that sex impacts
SE ICT (Clipa et al., 2023; Kolemen, 2023; Wu et al., 2020), while others suggested that it
does not (Ghazali et al., 2024; Wang et al., 2024), as was the case in this study. This implies
that attitudes and intentions vary, which may partially explain the absence of significant
effects. From a practical perspective, while sex may not be a critical direct determinant of
ICT adoption, its indirect effects suggest that it might still be a useful factor, especially in
cases in which the intersection of technology and sex is of interest.

RH10 explored the effects of ICT cert. The PLS-SEM results revealed that its direct
effects on UTAUT-2 constructs were mixed. It had no effect on Beh. int., Eff. exp., Soc.
inf., and Perf. exp. On the other hand, it had modest direct effects on Fac. cond. (£=0.24,
p<.001, £ = 0.06) and SE ICT (8=0.11, p=.008, £ = 0.03), and a weak effect on Hed.
mot. (£=0.09, p=.007, £ = 0.02), all with small effect sizes. These results indicate that
teachers with higher levels of ICT certification perceive their institutional, environmental,
or context-related resources and support as more favorable for integrating technology into
their teaching, consider themselves more self-efficient in the use of ICT, and are somehow
more motivated to use them. However, the absence of direct effects on Beh. int. and other
constructs suggests cultural, contextual, or attitudinal barriers that certification alone cannot
address. Its indirect effects on Beh. int., Eff. exp., Habit, Hed. mot., Perf. exp., and SE ICT
were statistically significant, yielding modest path coefficients between f=0.16 and f=0.21
(all p-values<0.001). Therefore, it can be assumed that training programs are important
as they function as foundational steps for technology adoption. Yet, the findings caution
against relying exclusively on it as a singular solution for fostering widespread ICT adop-
tion, as it proved to be insufficient on its own to impact beliefs. What is of importance is
that the findings provide insights into the operationalization of certification levels. Unlike
Venkatesh et al.‘s (2012) use of “experience” as a measure, the shift to “ICT certification
levels” reflects a more objective metric of expertise. Given that this adjustment captured
some direct and several indirect pathways, it is suggested to retain this factor or use alterna-
tive methods to assess objective proficiency, in cases where proficiency in a given technol-
ogy is of importance.

7.6 Discussion of the Results Related To the Predictive/explanatory Power of the
Model (RH11)

RH11 hypothesized that the restructured UTAUT-2 model would exhibit sufficient in- and
out-of-sample predictive/explanatory power. This hypothesis is strongly supported by the
results, which demonstrate high levels of explanatory/predictive power across the endog-
enous constructs (Beh. int., R* = 0.69; SE ICT, R* = 0.53; Eff. exp., R> = 0.64; Perf. exp.,
R*=0.57; Hed. mot., R> = 0.65; and Habit, R> = 0.61). Moreover, the PLSpredict procedure
revealed that RMSE values were lower for the PLS-SEM model across most indicators (27
out of 31), affirming its moderate to strong out-of-sample predictive performance (Hair et
al., 2019).

These findings are significant as they address limitations of the UTAUT-2 model. For
instance, as noted earlier, UTAUT-2 was criticized for the neglection of the interplay
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between constructs. By restructuring the UTAUT-2 to include dynamic relationships, by
refining definitions, and by replacing “experience” with ICT certification levels, this study
addressed these shortcomings. As demonstrated by the results, a simple comparison between
the suggested UTAUT-2 model (Fig. 3) and the unmodified one (Fig. 4) reveals that the lat-
ter is far more simplistic. In the modified version, several direct and indirect paths emerged
that the original model disregarded, validating the study’s argument that the revised model
will allow for a better understanding of how behavioral intentions are formed.

7.7 Key Insights
The following summarize the study’s key insights:

e Fac. cond. The strong direct impact on SE ICT suggests that institutional and environ-
mental support are pivotal in shaping teachers’ confidence in their ability to use ICT
tools. The impact on Eff. exp., Perf. exp., and Habit, suggests that they can significantly
reduce technology’s perceived complexity, increase perceptions of its usefulness, and
lead to its habitual use. The lack of direct effects on Beh. int. or Hed. mot., challenge
the assumption that support structures inherently drive technology adoption; teachers’
behavioral intentions appear to rely on psychological factors rather than external sup-
port alone. The cascading indirect effects on multiple constructs demonstrate the need
to consider indirect pathways in technology adoption models.

e Soc. inf. The direct effect on Beh. int. suggests that peer and institutional norms critical-
ly shape educators’ willingness to adopt ICT tools. Its effects on SE ICT, Eff. exp., Perf
exp., and Hed. mot., underscore the importance of social encouragement in making edu-
cators view technology favorably. The indirect effects reflect its role as an antecedent of
deeper behavioral constructs, further supporting the need to consider indirect pathways.

o SE ICT. It emerged as a significant factor in the revised model. The direct impact on Eff.
exp., Perf. exp., and Habit, imply that educators with high confidence in their abilities
view ICT tasks as less effort-intensive, more useful, and more likely to form routines
around usage. It indirectly influenced Beh. int., Hed. mot., Habit, and Perf. exp., estab-
lishing its key role in guiding technology-related actions.

o Eff. exp. It exerted direct effects on Perf. exp. and Hed. mot., implying that ease of use
increases perceptions of usefulness and enjoyment of ICT tools. It had indirect effects
on Beh. int., Hed. mot., and Habit, providing evidence for its role in fostering positive
evaluations that influence downstream behaviors. The lack of direct effects on Habit and
Beh. int. suggests that ease of use alone does not create sustained routines or long-term
adoption but reinforces perceptions of value through intermediary constructs.

e Perf. exp. It influenced (directly and indirectly) Beh. int., affirming its role as a determi-
nant of educators’ willingness to use ICT tools. The direct effect on Hed. mot. highlights
its capacity to enhance intrinsic enjoyment. Its indirect influence on Habit reveals its
potential to reinforce behavioral routines when ICT tools prove beneficial to everyday
tasks.

e Hed mot. Its impact on Beh. int., reflects the importance of intrinsic enjoyment in driv-
ing technology adoption and continued use. The impact on Habit reaffirms the notion
that these factors often shape behavioral intentions.

e Habit. Its influence on Beh. int. affirms the notion that routine behaviors are key drivers

@ Springer



Redefining, Reconfiguring, and Extending the UTAUT-2: A Case Study in...

in reinforcing behavioral decisions toward technology use.

e Age. It had negligible direct and indirect effects, implying that ICT tools have become
integral to education, reducing generational differences in adoption metrics.

e Sex. Despite the absence of direct effects, sex shaped ICT adoption indirectly, particu-
larly through Hed. mot., Habit, and Beh. int., supporting its retention in future models
where demographic interactions are of interest.

o ICT certification levels. This factor influenced Fac. cond., SE ICT, Hed. mot. and exhib-
ited modest indirect effects across all constructs. While certifications are foundational
steps in adoption, they are insufficient alone to overcome contextual barriers.

e The suggested modified UTAUT-2 model provides a significantly more detailed picture
of the dynamic interplay among the factors influencing educators’ behavioral intentions
to use ICT. It not only surpasses the original framework in its depth of understanding
but also demonstrates strong predictive power across all critical constructs, rendering it
a useful tool for examining technology adoption in educational contexts.

7.8 Implications for Research

The revised UTAUT-2 model not only enhances the theoretical understanding of technol-
ogy acceptance but also addresses existing limitations of the original framework. These
advancements offer valuable insights for researchers striving to optimize ICT integration
in various domains. First, by reconceptualizing UTAUT-2, the study challenged the static
treatment of its original constructs, suggesting that research exploring technology accep-
tance should not treat constructs in isolation. Indeed, the findings revealed previously unex-
plored pathways in the model that further influence user behavior and highlighted the need
for more dynamic modeling approaches that reflect real-world complexities.

Second, the inclusion of indirect effects shed light on underexamined relationships. For
instance, effort expectancy and performance expectancy emerged as impactful third- and
fourth-order predictors of behavioral intention. These results suggest moving beyond exam-
ining direct effects alone and adopt an integrated perspective that addresses the cascading
influences in technology acceptance frameworks. Moreover, the refinement of behavioral
intention to include both adoption and continued use allows for a more inclusive and accu-
rate assessment of users who are at different stages of technology engagement, a critical
consideration for studies examining underrepresented populations, new adopters, or emerg-
ing technologies.

Third, the introduction of self-efficacy as an explicit construct into UTAUT-2 addresses
a critical gap in the model, as it plays a crucial role in shaping user attitudes. This advance-
ment, together with the impact it had on several factors, supports the integration of social
cognitive theory into technology acceptance research and suggests that future studies should
examine other context-specific psychological constructs to deepen theoretical insights into
user behavior. Fourth, the replacement of “experience” with “ICT certification levels”
addressed the discrepancies between duration of use and actual proficiency, providing a reli-
able metric for assessing skill variation. Research can benefit from adopting similar tailored
approaches in contextualizing control factors, particularly in professions requiring certifica-
tions or standardized training. Lastly, given its high explanatory power, the revised model
serves as a strong foundation for future studies seeking to expand the scope of UTAUT-
based analyses.
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7.9 Limitations and Future Work

The study has certain limitations that should be acknowledged. The first is related to the
exclusivity of the study’s participant pool, which consisted solely of Greek kindergarten
teachers. While sufficient for the study’s objectives, the findings lack generalizability across
other educational contexts, including variation by geographical, cultural, or institutional
factors. This highlights the need for future studies to replicate and validate the model with
diverse participant groups, such as educators from other countries or broader K-12 seg-
ments, to assess the applicability and robustness of the framework in a wider context.
Moreover, adapting the model to assess students’ or parents’ acceptance of technology in
early-childhood education environments would offer a complementary perspective on ICT
adoption dynamics.

Another limitation lies in the fact that data were captured at a single point in time. While
the results demonstrated meaningful relationships between key constructs, it remains unclear
whether these relationships evolve over time. Longitudinal studies could better assess the
temporal dynamics and causal pathways of factors. Temporal data could also shed light on
the sustainability of behavioral intentions to adopt ICT tools.

Additionally, while the study refined several constructs of the UTAUT-2 model, it did not
account for other potential factors that could influence behavioral intention. For example,
future studies can examine variables like institutional policies, workload pressures, con-
tent availability, or teacher adaptability to ICT innovations. These elements might further
enrich the explanatory power of the model. Furthermore, adding psychological constructs
may address the challenges teachers face when incorporating ICT into their classrooms, an
underserved area in the existing literature.

Finally, future studies should employ qualitative research methodologies to complement
the quantitative findings. For example, focus groups, interviews, or case studies could be
employed to generate deeper insights into respondent perceptions, particularly concerning
the barriers to improving low-performing yet critical factors.

8 Conclusion

This study brings advancements in understanding technology adoption through the refine-
ment of the UTAUT-2 framework. By redefining key constructs and incorporating new
ones, this modified model addressed limitations in the original UTAUT-2 structure, offering
a new perspective on the dynamic interplay among its exogenous and endogenous vari-
ables. The results confirm the important role of social influence, performance expectancy,
hedonic motivation, self-efficacy in the use of ICT tools and applications for teaching, and
habit in shaping behavioral intention to use or continue using ICT tools and applications for
teaching. Moreover, the analysis highlighted the model’s strong explanatory and predictive
power, particularly in the context of kindergarten educators. In conclusion, this study rein-
forces the applicability of UTAUT-2 in educational contexts while addressing theoretical
gaps through significant conceptual innovations. By providing insights for researchers, it
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contributes to advancing technology integration strategies, especially for early childhood
educators who often face barriers to successful ICT adoption.

Appendix A

The study’s questionnaire [adapted from Venkatesh et al.‘s (2012) paper]
Performance expectancy

e [ find ICT tools and applications useful in my teaching.
e Using ICT tools and applications helps me accomplish my teaching more quickly.
o When teaching, the use of ICT tools and applications increases my productivity.

Effort expectancy

e [carning how to use ICT tools and applications for teaching is easy for me.

o My interaction with ICT tools and applications for teaching is clear and understandable.
e [ find ICT tools and applications for teaching easy to use.

e [t is easy for me to become skillful at using ICT tools and applications for teaching.

Perceived social influence

e People who are important to me think that I should use ICT tools and applications when
teaching.

e People who influence my behavior think that I should use ICT tools and applications
when teaching.

e People whose opinions I value, prefer that I use ICT tools and applications in my teach-
ing.

Perceived facilitating conditions

I have the resources necessary to use ICT tools and applications when teaching.
I have the knowledge necessary to use ICT tools and applications when teaching.
ICT tools and applications are compatible with other technologies I use during my
teaching.

e [ can get help from others when I encounter difficulties in using ICT tools and applica-
tions related to teaching.

Hedonic motivation

® The use of ICT tools and applications for teaching is fun.
® The use of ICT tools and applications for teaching is enjoyable.
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® The use of ICT tools and applications for teaching is very entertaining.
Habit

® The use of ICT tools and applications when teaching has become a habit for me.
e [ am addicted to using ICT tools and applications when teaching.
o [ must use ICT tools and applications when teaching.

Behavioral intention to use or continue using ICT tools and applications for teaching

e [intend to use or continue using ICT tools and applications when teaching.
e [ will try to use or continue using ICT tools and applications when teaching.
e [ plan to use or continue using ICT tools and applications when teaching.

Self-efficacy in using ICT tools and applications for teaching [adapted from Chen et al.‘s
(2001) paper]

e [ am confident in my ability to achieve most of the teaching goals I have set using ICT
tools and applications.

e Even when I encounter difficulties in using ICT tools and applications in my teaching
practices, I can handle them effectively.

e [ believe that I can achieve my educational goals with the use of ICT tools and applica-
tions.

e [ am convinced that I can succeed in most ICT-related educational endeavors that I
pursue.

e [ can successfully overcome the challenges that arise while using ICT tools and applica-
tions in educational settings.

e [ am confident in my ability to perform effectively on a wide range of educational tasks
that involve ICT tools and applications.

e Compared to other teachers, I excel in the utilization of ICT tools and applications for
teaching.

e Even when challenges arise, I can perform my educational tasks effectively using ICT
tools and applications.

Appendix B

See the Tables 4, 5, 6 and 7.
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Table 4 Items’ loadings

Items

Factors

Beh. int.

Eff. exp.

Fac. cond.

Habit Hed. mot.

Perf. exp.

SEICT Soc. inf.

Beh. intl
Beh. int2
Beh. int3
Eff. expl
Eff. exp2
Eff. exp3
Eff. exp4
Fac. cond1
Fac. cond2
Fac. cond3
Fac. cond4
Habl
Hab2
Hab3

Hed. mot1
Hed. mot2
Hed. mot3
Perf. expl
Perf. Exp2
Perf. Exp3
SEICT1
SE ICT2
SE ICT3
SE ICT4
SE ICT5
SE ICT6
SE ICT7
SE ICT8
Soc. infl
Soc. inf2
Soc. inf3

0.93
0.93
0.92

0.89
0.86
0.85
0.91

0.69
0.86
0.86
0.64

0.89

0.93

0.92
0.90
0.92
0.92

0.90
0.94
0.90

0.81
0.81
0.84
0.85
0.87
0.87
0.76
0.81

0.86
0.88
0.89

The bold values indicate lower than 0.70 loadings

Table 5 Internal consistency, re-
liability, and convergent validity

Factor Cronbach’s o Composite reliability (tho A) AVE
Beh. int. 0.92 0.92 0.86
Eff. exp. 0.90 0.90 0.76
Fac.cond. 0.76 0.79 0.59
Habit 0.90 0.90 0.83
Hed. mot.  0.90 0.90 0.84
Perf. exp. 0.90 0.90 0.84
SEICT 0.93 0.94 0.69
Soc. inf. 0.85 0.85 0.77
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Table 6 Discriminant validity (HTMT analysis)
Age Beh. Eff. Fac. Habit ICT Hed. Perf. SE Sex Soc.

int. exp. cond. cert. mot.  exp ICT inf.
Age
Beh. int. 0.06
Eff. exp. 0.04 0.64
Fac. cond. 0.10 0.76  0.87
Habit 0.04 080 071 0.81
ICT cert. 0.05 022 0.19 026 0.25
Hed. mot. 0.04 083 076 0.79 0.75 0.24
Perf. exp. 0.08 076 072 0.77 0.72 0.16 0.81
SEICT 0.04 0.63 078 0.83 0.77 026 071 0.73
Sex 0.10 0.04 0.08 0.05 0.04 0.13  0.10 0.13 0.08
Soc. inf. 0.04 070 0.63 0.70 0.63 0.10 0.69 0.65 0.56 0.05

Table 7 Multicollinearity diagnostics

Item VIF Item VIF
Beh. intl 3.16 Hed. mot3 3.09
Beh. int2 3.34 Perf. expl 2.85
Beh. int3 3.16 Perf. Exp2 3.96
Eff. expl 2.82 Perf. Exp3 2.59
Eff. exp2 241 SEICT1 245
Eff. exp3 2.20 SE ICT2 2.49
Eff. exp4 3.15 SE ICT3 2.80
Fac. cond1 1.35 SE ICT4 2.94
Fac. cond2 2.01 SE ICT5S 3.41
Fac. cond3 2.07 SE ICT6 3.15
Fac. cond4 1.24 SE ICT7 2.00
Habl 2.40 SE ICTS8 2.38
Hab2 3.13 Soc. infl 1.89
Hab3 3.09 Soc. inf2 2.22
Hed. mot1 2.54 Soc. inf3 2.29
Hed. mot2 3.08

Appendix C

See the Table 8.
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Table 8 The results of PLS-SEM for the unmodified UTAUT-2 model (SE ICT included)

Path t p p £ Interpretation

Age — Beh. int. 1.71 0.088 0.06 0.01 —

Eff. exp.— Beh. int. 1.51 0.130 -0.09 0.01 -

Fac. cond. — Beh. int. 1.09 0.275 0.07 0.01 -

Fac. cond. * Age — Beh. int. 0.60 0.546 —-0.03 0.00 -

Fac. cond. * ICT cert. — Beh. int.  0.05 0.964 0.00 0.00 -

Fac. cond. * Sex — Beh. int. 0.15 0.879 0.02 0.00 —

Habit — Beh. int. 546  <0.001 0.36  0.17  Moderate path, medium effect
Habit * Age — Beh. int. 0.47 0.642 003 0.00 -

Habit * ICT cert. — Beh. int. 1.22 0.221 0.08 0.01 —

Habit * Sex — Beh. int. 0.69 0.488 0.04 0.00 —

ICT cert. — Beh. int. 0.64 0.522 0.02 0.00 -

Hed. mot. — Beh. int. 6.00 <0.001 0.38  0.16  Moderate path, medium effect
Hed. mot. * Age — Beh. int. 0.33 0745 -0.02 0.00 -

Hed. mot. * ICT cert. — Beh. int. 1.79 0.074 -0.12 0.02 -

Hed. mot. * Sex — Beh. int. 1.27 0204 -0.12 0.01 -

Perf. exp. — Beh. int. 3.12 0.002 0.17  0.04  Modest path, small effect

SE ICT — Beh. int. 1.51 0.130 -0.10 0.01 -

Sex — Beh. int. 0.87 0.382 0.05 0.01 -

Soc. inf. — Beh. int. 2.95 0.003 0.15 0.04 Modest path, small effect

The asterisk (*) denotes moderating effect. Adj. R? for Beh. int. = 0.70
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