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Abstract
The vital role of motivation becomes even more evident when considering the digi-
tal transformation of learning and teaching environments, especially with the effect 
of the pandemic. Basic psychological needs and emotions, which have not been 
comprehensively examined together despite their important roles in motivating, 
draw attention. Accordingly, this study aims to reveal the psychological, emotional, 
and individual variables that influence the pre-service teachers’ intention to use 
technology, and to evaluate and validate the predictive power of a proposed model. 
The technology acceptance model formed the basis of the proposed model, and the 
model was extended with the self-determination theory (competence, autonomy, 
relatedness) and a framework of emotions (enjoyment, playfulness, anxiety, frustra-
tion). Data were collected online from 591 pre-service teachers studying in 10 dif-
ferent departments of a state university. In data analysis PLS-SEM, PLSpredict and 
multi-group analysis were performed. The results revealed that the model explains 
79.8% of the intention and that the predictive power of the model is high. The re-
lationship between competence and perceived ease of use represents the strongest 
relationship in the model, and the most influential construct on intention is enjoy-
ment. These findings suggest that both intrinsic and extrinsic motivation play a 
major role in technology acceptance, especially during the pandemic. In addition, 
innovativeness, which is related to technology use and motivation, had various 
moderator effects on the relationships. Findings indicate that the model, which of-
fers a motivational approach based on basic psychological needs and emotions, 
provides rare information and has high relevance for the field.
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1 Introduction

Technology has been one of the factors that have deeply shaped the field of education 
for decades. To increase the quality of education, significant investments have been 
made in technology, and the use of technology in education has been supported by 
many institutions worldwide. Furthermore, with the COVID-19 pandemic, we have 
entered a new era when the use of technology in education has become mandatory for 
the whole world, and investments and support have reached their peak. The education 
of more than 1 billion university students in 185 countries worldwide was disrupted 
(International Association of Universities, 2020), and higher education institutions 
resorted to providing education through information technologies - ITs (Toquero, 
2020; Trust & Whalen, 2020).

Although the success of teaching and learning processes has been increased owing 
to a large number of information technologies, it is obvious that the potential of tech-
nologies cannot be fully reached by only investing and providing resources. Instruc-
tors are the biggest factor for using this potential. Studies particularly emphasize the 
importance of using ITs successfully by instructors in order for them to be able to 
provide effective and efficient learning settings (El Alfy et al., 2017; Garone et al., 
2019). It is stated that the success of IT use in education is closely associated with 
teacher education (Baydas & Goktas, 2016; Ursavaş et al., 2019; Valtonen et al., 
2015), and pre-service teachers’ ability to use ITs effectively in their future lessons 
plays a critical role (Baydaş, 2015; Wong et al., 2012). In addition, the fact that the 
use of technology in education has ceased to be a choice as a result of the introduc-
tion of compulsory online education due to the pandemic has caused radical changes 
in the motivational nature of the intention to use information technologies (Şahin et 
al., 2021, 2022). Accordingly, considering the effects of sudden transition to online 
education on students during the pandemic, it can be said that examining pre-service 
teachers’ IT use has an even more vital role.

Studies reveal that many factors affect the adoption and use of technology by 
instructors (Şahin, 2016; Ursavaş et al., 2019) and these are generally examined 
within the scope of acceptance, attitudes, and beliefs (Marangunić & Granić, 2015; 
Scherer et al., 2020). In addition to these, it is of great importance to take into account 
the emotions that have significant effects on beliefs, attitudes, choices, and behav-
iors and to include emotional variables in studies (Beaudry & Pinsonneault, 2010). 
When previous studies are reviewed, it is noteworthy that the emotions examined 
generally remain limited (enjoyment, anxiety, etc.) and how emotions may affect the 
initial technology use has not been addressed adequately. Studies also emphasize the 
importance of psychological factors and individual differences in technology accep-
tance and the need to add emotional constructs to models comprehensively (Lu et al., 
2019). Accordingly, it can be said that psychological factors (Ryan et al., 2019) and 
emotions (Beaudry & Pinsonneault, 2010) play a key role in better understanding 
technology acceptance, especially in the context of motivation. In line with this, a 
comprehensive analysis of potential variables (psychological and emotional) influ-
encing pre-service teachers’ intention to use ITs provide an effective method. From 
this point of view, it is predicted that the integration of a framework that categorizes 
emotions in detail within the scope of information technologies (Beaudry & Pinson-
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neault, 2010) with self-determination theory, which effectively explains the motiva-
tional role of basic psychological needs in education (Deci & Ryan, 2000; Ryan & 
Deci, 2020), will provide valuable findings.

Technology acceptance can be expressed as the primary determinant of users’ 
intention to use a technology and the driving force in their tendency to continue 
using it. Technology acceptance focuses on the technology adoption processes of 
users in a particular ecosystem. In this context, technology acceptance models are 
the most commonly used tools to examine potential variables (Sanchez-Prieto et al., 
2017). The technology acceptance model (TAM) especially comes to the fore in the 
field of education among these models. The most prominent features of TAM are its 
simple structure that allows adding new constructs without making models compli-
cated, its ability to explain the intention parsimoniously, and its reliable and effective 
framework (Davis, 1989; King & He, 2006; Venkatesh et al., 2003). Thus, TAM 
was preferred for the theoretical basis of the study, and it was extended by adding 
various constructs, including basic psychological needs, emotions, and individual 
differences.

In the context of model development, it is emphasized that a well-adapted model 
designed in an explanatory context may show a poor performance in terms of out-
of-sample estimation (Shmueli, 2010), and therefore its practical usefulness may be 
limited (Shmueli et al., 2019). From this point of view, the predictive power of the 
model was evaluated and validated to reveal its practical relevance for the field. In 
this direction, the study aims to examine the psychological, emotional, and individual 
variables that influence the pre-service teachers’ intention to use technology with an 
extended TAM, and to evaluate and validate the predictive power of the proposed 
model.

2 Theoretical background

2.1 Technology Acceptance Model

TAM, with its reliable and robust structure which has been demonstrated in various 
studies conducted with many different samples and in various settings (e.g. Lu et al., 
2019; Şahin et al., 2021; Şahin et al., 2022), is among the leading models that have 
formed the basis of numerous studies in the field of education (Davis et al., 1989). 
TAM presents a reliable and robust structure (Davis et al., 1989). In the context of 
TAM, perceived ease of use (PEU), perceived usefulness (PU), and behavioural inten-
tion (BI) represent core constructs within the model. Actual use was not included in 
the model since the study aimed to examine pre-service teachers’ IT use intentions 
for their future lessons, and attitude was not employed since direct effects were tested 
with BI. In the choice of not including the attitude, the findings that PU and PEU 
have a direct effect on the intention instead of being mediated by the attitude (Davis 
et al., 1989), and that not including the attitude serve to explain the intention more 
concisely were effective (Davis et al., 1989; Venkatesh et al., 2003). This choice is 
also supported by both popular acceptance models (e.g. TAM3, UTAUT) and a large 
number of TAM-based models that have been tested in the field of education (e.g. 
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Sánchez-Prieto et al., 2017; Şahin et al., 2021; Şahin et al., 2022; Tan et al., 2014). 
PEU is expressed as the degree of a pre-service teacher’s belief in how much effort is 
required to use IT. PU is defined as the degree of a pre-service teacher’s belief in the 
performance increase that can be obtained using IT. BI is explained as the behavioral 
intention of a pre-service teacher toward using IT (Davis et al., 1989).

In the field of education, many studies have achieved results suggesting that PEU, 
PU, and BI are related (e.g. Nikou & Economides 2017; Sanchez-Prieto et al., 2017; 
Teo et al., 2008; Teo, 2009; Ursavaş et al., 2019). Furthermore, it is stated in the 
literature that PEU and PU are the strongest determinants in terms of technology 
acceptance (Davis, 1989; Venkatesh & Davis, 2000). These widely accepted results 
suggest that core constructs of TAM are closely related. In the context of these rela-
tions, ease of use - usefulness, ease of use - intention and usefulness - intention 
relationships serve as the foundation of the model (Şahin, 2021). Accordingly, the 
following hypotheses were proposed.

H1. PEU has a positive effect on (a) PU and (b) BI.
H2. PU has a positive effect on BI.

2.2 Self-determination theory

The self-determination theory (SDT) assumes that humans are inherently inclined 
to psychological growth and hence to learn, master, and connect with others (Ryan 
& Deci, 2020). SDT is expressed as a human development theory with important 
implications for education, focusing on people’s intrinsic motivational tendencies 
toward learning and development and how they can be supported (Ryan & Deci, 
2020). According to SDT, people have inherent needs to be effective, autonomous, 
and socially related, which arise from their basic psychological needs in the form of 
competence, autonomy, and relatedness (Ryan & Deci, 2000b). To ensure an indi-
vidual’s healthy development, individuals should receive support for their basic 
psychological needs (Ryan et al., 2019). Competence (CMPT) is expressed as an 
individual’s intention to interact effectively with his/her environment and a sense of 
expertise in order to feel the sense of competence while performing a task. Autonomy 
(AUT) is explained as an inner desire and a sense of initiative felt by an individual to 
experience a sense of choice and freedom in an activity. Finally, relatedness (RLTD) 
emphasizes an individual’s sense of belonging and the need to connect with people 
in a social or professional setting (Deci & Ryan, 2000; Ryan & Deci, 2020). In the 
literature, positive relationships between basic psychological needs and TAM con-
structs have been reported in many studies. Examples of these findings are com-
petence - usefulness and competence - ease of use (Fathali & Okada, 2018; Lu et 
al., 2019; Nikou & Economides, 2017), autonomy - intention, autonomy - useful-
ness and autonomy - ease of use (Fathali & Okada, 2018; Lu et al., 2019; Nikou & 
Economides, 2017; Racero et al., 2020), relatedness - intention, relatedness - useful-
ness and relatedness - ease of use (Fathali & Okada, 2018; Lu et al., 2019; Nikou 
& Economides, 2017; Racero et al., 2020). Considering the significant role of basic 
psychological needs in motivation and well-being, the potential to provide important 
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implications for the field of education (Ryan & Deci, 2020), and the importance of 
motivation for the intention to use ITs (Hashim et al., 2015; Baydaş & Yılmaz, 2018), 
it can be said that examining pre-service teachers’ IT use in the context of motiva-
tion plays a critical role based on the rapid transformation from traditional to online 
education during the pandemic. Although there are various findings regarding the 
relationships between basic psychological needs and core TAM constructs, conflict-
ing results have also been obtained in previous studies. From this point of view, in the 
formation of hypotheses, the most emphasized potential relationships in the literature 
were focused on (Şahin, 2021), and some of the relationships were not included in the 
research (e.g. CPMT-PU, RLTD-PEU) in order to keep the research model simple. In 
line with this, the following hypotheses were proposed.

H3. CMPT has a positive effect on (a) PEU and (b) BI.
H4. AUT has a positive effect on (a) PU and (b) BI.
H5. RLTD has a positive effect on (a) PU and (b) BI.

2.3 Emotions and Information Technologies

Usage and intention are generally addressed under two main headings. The first one 
is based on expectations from previous experiences, various beliefs, and rational cal-
culations based on ease of use and usefulness (Bhattacherjee, 2001; Venkatesh et 
al., 2003). The second one is expressed as emotional variables for technology use 
(Agarwal & Karahanna, 2000; Kim et al., 2007). It has been emphasized that pre-
vious studies have generally focused on the first one and the role of emotions has 
often been ignored or superficially explored (Beaudry & Pinsonneault, 2010; Zhang 
& Li, 2005). In line with this, adding emotional variables to technology acceptance 
approaches draws attention as an important need (Beaudry & Pinsonneault, 2010). 
There are studies stating that users’ emotions affect intentions, behaviors, and beliefs 
(Beaudry & Pinsonneault, 2010; Kim & Lennon, 2013), and the role of emotional 
variables are critical (Şahin et al., 2021). Moreover, studies that investigate the role 
of emotions mostly focus on perceived enjoyment and anxiety. However, the fact that 
perceived enjoyment and anxiety alone reveal only one aspect of positive and nega-
tive emotions indicates that they provide a relatively narrow and inadequate frame-
work (Ding & Chai, 2015). Accordingly, a multi-dimensional approach was adopted 
in terms of emotions.

The research model includes a framework that has been developed to classify both 
positive and negative emotions towards ITs. This framework consists of four catego-
ries: achievement, challenge, loss, and deterrence (Beaudry & Pinsonneault, 2010). 
According to this classification, it is stated that feelings of achievement and challenge 
occur when users perceive IT as an opportunity that can create positive outputs. On 
the other hand, it is stated that ITs perceived as a threat can activate feelings of loss 
and deterrence (Beaudry & Pinsonneault, 2010). Accordingly, playfulness and enjoy-
ment in the challenge and achievement categories, and anxiety and frustration in the 
deterrence and loss categories were included in the model.

571



F. Şahin, Y. L. Şahin

1 3

2.4 Classification of emotions

2.4.1 Playfulness and enjoyment

Playfulness (PLY), which is addressed in connection with the flow, is expressed as a 
complex construct that includes the pleasure, psychological drive, and interests of an 
individual (Csikszentmihalyi & Csikszentmihalyi, 1990) and focuses on interactions 
regarded as intrinsically interesting (Moon & Kim, 2001). Studies regarding PLY 
have generally identified significant relationships with the core constructs of TAM 
(Huang et al., 2012; Lin & Yeh, 2019; Padilla-Meléndez et al., 2013; Venkatesh & 
Bala, 2008). Perceived enjoyment (ENJ) is described as the degree to which the user 
perceives a technology as enjoyable independently of any external reward (Park et 
al., 2012; Ryan & Deci, 2000a). Similar to PLY, relationships of ENJ with TAM have 
been determined in many studies (Sánchez-Prieto et al., 2019; Şahin et al., 2021; Teo 
et al., 2019; Ursavaş, 2014). In addition, studies point to the effects of ENJ-PLY on 
PU and BI (Şahin, 2021) and it is suggested that ENJ may have a stabilizing effect 
on the perception of potential performance increase that can be obtained with the use 
of IT in education (Şahin et al., 2021). Accordingly, the hypotheses presented below 
were proposed.

H6. PLY has a positive effect on (a) PU and (b) BI.
H7. ENJ has a positive effect on (a) PU and (b) BI.

2.4.2 Anxiety and frustration

Anxiety (ANX), is described as emotional reaction such as concerns that emerge 
when an individual fulfills a duty (Venkatesh & Bala, 2008). ANX, which is empha-
sized to affect the use intention by weakening especially the perceived ease of use 
(Gelbrich & Sattler, 2014), may cause reluctance to use IT (e-learning etc.) (Al-alak 
& Alnawas, 2011). Additionally, it is stated that emotions such as anxiety are among 
the factors that should be emphasized during the pandemic where the use of IT has 
become obligatory (Şahin et al., 2021). Frustration (FRST), is described as a user’s 
emotional reaction which is the result of an event that occurs when there is a situation 
that prevents or stops a goal from being realized (Lazar et al., 2006) and is related to a 
failure regarding digital technologies (Hadlington & Scase, 2018). While the fact that 
successful events are compatible with the user’s purpose enables the user to perceive 
these events as pleasant, the presence of obstacles in human-technology interaction 
leads to the emergence of feelings such as frustration because it contradicts the user’s 
purpose (Jokinen, 2015). In the literature, it is stated that successfully completed tasks 
cause users to perceive their skills positively, while obstacles encountered or tasks 
that cannot be completed cause a sense of techno-frustration in users (Saariluoma & 
Jokinen, 2014). Therefore, it can be interpreted that the emotional user experiences 
of pre-service teachers with ITs influence their skills and perceived ease of use, and 
can play a significant role in terms of intention to use. In the use of ITs in education, 
special emphasis on the effects of negative emotions such as anxiety on the tendency 
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to use, the perception of ease of use and the expectation of the effort required for an 
effective use also supports this inference (Baydaş, 2015; Şahin, 2016; Şahin, 2021; 
Ursavaş, 2014). Thus, the following hypotheses were proposed.

H8. ANX has a negative effect on (a) PEU and (b) BI.
H9. FRST has a negative effect on (a) PEU and (b) BI.

2.5 Individual differences

2.5.1 Innovativeness

Innovativeness is expressed as the degree to which a user adopts an innovation faster 
than other individuals within a social system (Rogers & Shoemaker, 1971). In the 
literature, it is emphasized that a high level of innovativeness enables more posi-
tive approaches toward technologies (Ali, 2019) and that pre-service teachers with 
high levels of innovativeness also have high technology acceptance (Şahin, 2016). 
Accordingly, it can be said that innovativeness plays a role in pre-service teach-
ers’ use of technology. Considering the importance of innovativeness in education 
(Kılıçer & Odabaşı, 2010), and the critical role of the moderator effects of individual 
differences in terms of technology use by instructors (Şahin et al., 2021), it is of 
critical importance to examine the potential effects of the innovativeness. Addition-
ally, the absence of up-to-date studies in education that employs innovativeness as a 
moderator points to a gap in the field. Thus, the innovativeness was included in the 
study as a moderator.

Fig. 1 Research Model 
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2.5.2 Gender

Studies state that the effects of moderators in technology acceptance have not been 
investigated adequately (Lu et al., 2019). Gender is a critical moderator that can 
provide valuable information, and it is important to address this variable more com-
prehensively (Şahin et al., 2021). Moreover, when the literature is reviewed, it is 
observed that gender plays an important role in terms of usage behavior toward ITs, 
and it’s a crucial moderator in terms of acceptance, adoption, and intention (King 
& He, 2006; Venkatesh et al., 2003; Tarhini et al., 2014). Accordingly, gender was 
added to the study as moderator to shed light on the potential effects. Research model 
is presented in Fig. 1.

3 Method

3.1 Participant Group

Before reaching the participant group, necessary permissions were obtained from 
the ethics committee of the university. At the data collection stage, it was stated that 
participation was completely voluntary. In this context, the data collection tool was 
delivered to pre-service teachers studying in 10 different departments in the 2020–
2021 spring semester, and 591 pre-service teachers participated in the study. The data 
of 58 participants containing outliers and repetitive responses were excluded from 
the study. The profile of pre-service teachers is summarized in Table 1.

Pre-service Teachers f %
Department Computer Education & Instruc-

tional Technologies
30 5.6

Guidance and Psychological 
Counseling

39 7.3

Arts and Crafts Education 25 4.7
Primary School Mathematics 
Teaching

69 12.9

Special Education Teaching 75 14.1
Pre-school Education 45 8.4
Primary School Education 56 10.5
Social Studies Education 58 10.9
French Language Teaching 35 6.6
English Language Teaching 101 18.9

Course Year 3rd Year 243 45.6
4th Year 290 54.4

Gender Female 353 66.2
Male 180 33.8

Table 1 Profile of the 
participants
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3.2 Data Collection

The data collection tool consists of two sections, including the demographic form 
and scale items. The first section consists of questions about personal information, 
and the second section comprises a 5-point likert type scale (1 = strongly disagree; 
5 = strongly agree) consisting of 41 items. For the innovativeness, a construct consist-
ing of 5 items was employed in the context of personal innovativeness in information 
technologies (Agarwal & Prasad, 1998) in order to determine how curious and will-
ing pre-service teachers were to try new information technologies.

Two separate scales were developed to form the measurement tool of the study. 
While one of the scales contains the potential factors affecting the adoption of infor-
mation technologies in education, the other scale focuses on the influence of emotions 
(enjoyment, playfulness, anxiety, and frustration) in the use of information technolo-
gies in education. The scale was developed by conducting an in-depth review of the 
literature and by examining the measurement tools and items created for the relevant 
variables in the field education. The factors of the scale were determined based on the 
technology acceptance model, self-determination theory and classifications of emo-
tions framework (Beaudry & Pinsonneault, 2010; Davis, 1989; Davis et al., 1989; 
Ryan & Deci, 2000a; Ryan & Deci, 2000b).

Accordingly, the items of perceived ease of use (e.g. “I can use ITs effortlessly in 
educational activities”), perceived usefulness (e.g. “Using ITs in education increases 
my professional performance”) and intention (e.g. “I plan to use ITs in my future 
lessons”), competence (e.g. “I have the ability to use ITs effectively for educational 
purposes”), autonomy (e.g. “I would like to choose the ITs I will use in educational 
activities myself”) and relatedness (e.g. “Using ITs in my classes provides me with 
opportunities to gain professional recognition”), enjoyment (e.g. “Education with 
ITs is more fun”), playfulness (e.g. “Time seems to pass very quickly when ITs are 
involved in teaching activities”), anxiety (e.g. “The possibility of making mistakes 
while teaching with ITs worries me”) and frustration (e.g. “I get angry when I think 
about my performance in using ITs for educational purposes”) were created based 
on previous relevant studies and tools containing the same constructs developed on 
similar theoretical backgrounds (e.g. Baydaş 2015; Lu et al., 2019; Racero et al., 
2020; Ryan & Deci, 2000; Ryan & Deci, 2020; Şahin, 2016; Şahin et al., 2021; Şahin 
& Şahin, 2021; Ursavaş, 2014; Ursavaş et al., 2019). Both exploratory and confir-
matory factor analyzes were conducted during the scale development to determine 
and validate the factor structure of the tool. Fit indices of both IT adoption scale 
(x2/df = 2.067, SRMR = 0.07, RMSEA = 0.077, TLI = 0.948, CFI = 0.949), and IT emo-
tion scale (x2/df = 2.613, SRMR = 0.06, RMSEA = 0.076, TLI = 0.942, CFI = 0.957) 
were good. The number of items and reliability coefficients of the factors in the 
final form of the scale were; PEU (4 items) α = 0.878, PU (5 items) α = 0.868, BI (3 
items) α = 0.908, COMP (3 items) α = 0.825, AUT (3 items) α = 0.661, RLTD (5 items) 
α = 0.807, PI (5 items) α = 0.760, ENJ (3 items) α = 0.860, PLY (4 items) α = 0.837, 
ANX (3 items) α = 0.858, FRST (4 items) α = 0.891.
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3.3 Data Analysis

SPSS 23 software was used for descriptive data, and SmartPLS 3.3.3 software was 
used for factor analysis, structural equation modeling, predictive power validation, 
measurement invariance, and multi-group analyses. The reason why SmartPLS 
was preferred instead of softwares performing factor analysis, such as Lisrel and 

Constructs Items Loadings α CR AVE
B. Intention BI1 0.926 0.916 0.947 0.856

BI2 0.905
BI3 0.944

Perceived Usefulness PU1 0.888 0.929 0.946 0.779
PU2 0.914
PU3 0.887
PU4 0.829
PU5 0.893

Perceived Ease of Use PEU1 0.930 0.936 0.954 0.838
PEU2 0.911
PEU3 0.930
PEU4 0.890

Competence CMPT1 0.926 0.887 0.930 0.815
CMPT2 0.876
CMPT3 0.906

Autonomy AUT1 0.852 0.825 0.895 0.740
AUT2 0.877
AUT3 0.852

Relatedness RLTD1 0.803 0.857 0.897 0.636
RLTD2 0.788
RLTD3 0.783
RLTD4 0.802
RLTD5 0.812

Enjoyment ENJ1 0.938 0.924 0.952 0.869
ENJ2 0.946
ENJ3 0.911

Playfulness PLY1 0.903 0.917 0.941 0.800
PLY2 0.922
PLY3 0.874
PLY4 0.879

Anxiety ANX1 0.925 0.904 0.940 0.839
ANX2 0.905
ANX3 0.918

Frustration FRST1 0.884 0.922 0.945 0.811
FRST2 0.929
FRST3 0.911
FRST4 0.878

Table 2 Convergent validity

α = Cronbach’s alpha, 
CR = Composite reliability, 
AVE = Average variance 
extracted
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AMOS, was the partial least squares structural equation modeling (PLS-SEM) tech-
nique coming to the fore with its applicability to explanatory models and its ability 
to work effectively for models with complex structures (Hair et al., 2011, 2017). At 
first, the reliability and validity analyses were performed using SmartPLS, and con-
vergent and discriminant validity were examined. At the following stage, structural 
equation modeling was performed, and the hypotheses were tested. After structural 
equation modeling, the predictive power was examined and validated with PLSpre-
dict. PLSpredict allows to determine the consistency and predictive power of out-of-
sample estimates of the model. At the final stage, the measurement invariance of the 
model was first checked, and multi-group analyses were conducted.

4 Results

4.1 Measurement model

For convergent validity, reliability at the item level, cronbach’s alpha (α), composite 
reliability (CR), and average variance extracted (AVE) were examined. The results 
revealed that the item loadings varied between 0.783 and 946. Accordingly, reliabil-
ity at the item level was established (Hair et al., 2010). Cronbach’s alpha (α) and 
composite reliability (CR) examined within the scope of convergent validity were 
above 0.70. Moreover, it was determined that all of AVE values were greater than 0.5 
(Hair et al., 2017). In line with this, convergent validity was established (Table 2).

The Fornell-Larcker and HTMT were used for discriminant validity. According to 
the results, it was observed that the square roots of AVE for all constructs were higher 
than the correlations with other constructs and the Fornell-Larcker criterion was met. 
In the context of the HTMT ratio, it was revealed that most of the values were below 
0.90 (Fornell & Larcker, 1981; Hair et al., 2017). However, the good results for the 
Fornell-Larcker criterion of the constructs with values over 0.90 within the scope 
of HTMT indicate that there is no significant problem regarding discriminant valid-
ity. Accordingly, discriminant validity was established (Tables 3 and 4). Finally, the 
variance inflation factor (VIF) values were investigated, and VIF values between the 

Table 3 Discriminant validity (Fornell-Larcker)
Constructs ANX CMPT ENJ FRST BI AUT PEU PLY PU RLTD
ANX 0.916
CMPT -0.768 0.903
ENJ -0.691 0.725 0.932
FRST 0.858 -0.766 -0.716 0.901
BI -0.694 0.732 0.839 -0.746 0.925
AUT -0.594 0.671 0.708 -0.644 0.746 0.860
PEU -0.777 0.899 0.729 -0.782 0.758 0.649 0.916
PLY -0.703 0.744 0.851 -0.720 0.773 0.690 0.720 0.895
PU -0.663 0.720 0.839 -0.711 0.824 0.710 0.734 0.813 0.883
RLTD -0.478 0.583 0.687 -0.537 0.663 0.613 0.566 0.728 0.738 0.798
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constructs were observed in the range of 2.276–6.207. Accordingly, it was concluded 
that there was no significant problem in the context of linearity (VIF<10). Moreover, 
standardized root mean square residual (SRMR) revealed that the model fit was good.

4.2 Structural model

According to structural equation modeling, the model explains 78.7% of PU, 83.2% 
of PEU, and 79.8% of BI (Fig. 2). Furthermore, 13 of the proposed 17 hypotheses 
were supported (Table 5). Among BI-related hypotheses, those with competence, 
relatedness, playfulness, and anxiety were not significant, while those established 
with usefulness, ease of use, autonomy, enjoyment, and frustration were significant. 
In terms of usefulness, all hypotheses were supported, and the relationships between 
ease of use, autonomy, relatedness, enjoyment, and playfulness were found signifi-
cant. In addition to these, all of the hypotheses proposed in ease of use context were 
supported, and competence, anxiety, and frustration relationships were significant. In 
addition, Competence->Perceived Ease of Use was the strongest relationship in the 
model.

The 10-fold prediction cross-validation process was carried out with 10 repeti-
tions in order to evaluate the predictive power. In interpreting the predictive power, 
firstly, the target variable (BI) was determined. Afterwards, it was checked whether 
the prediction error distributions were symmetrical or not in order to determine the 
prediction statistics (root mean squared error - RMSE, or mean absolute error - MAE) 

Table 4 Discriminant validity (HTMT)
Constructs ANX CMPT ENJ FRST BI AUT PEU PLY PU RLTD
ANX
CMPT 0.857
ENJ 0.755 0.795
FRST 0.909 0.844 0.775
BI 0.763 0.807 0.810 0.812
AUT 0.683 0.777 0.809 0.736 0.855
PEU 0.844 0.923 0.783 0.841 0.817 0.734
PLY 0.770 0.820 0.917 0.779 0.836 0.783 0.774
PU 0.723 0.789 0.906 0.767 0.892 0.807 0.786 0.874
RLTD 0.541 0.665 0.767 0.600 0.742 0.721 0.628 0.816 0.823

Fig. 2 Partial Least Squares 
Structural Equation Modeling
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to be taken as basis for evaluating the degree of prediction error. The results showed 
that the prediction error distributions is symmetrical. Hence, the examination of the 
prediction error was carried out on the basis of the RMSE (Shmueli et al., 2016; 
Shmueli et al., 2019).

The results showed that all of Q2 values   were positive. This result indicates that 
the model does not show any inadequacy in terms of predictive power. In the next 

Path Coefficient t-Value p-Value VIF Results
PU -> 
BI

0.225 4.876*** .000 4.754 Sup-
ported

PEU -> 
BI

0.174 3.311*** .001 6.207 Sup-
ported

PEU -> 
PU

0.169 5.036*** .000 2.433 Sup-
ported

CMPT 
-> BI

-0.055 1.077(ns) .000 6.095 Not Sup-
ported

CMPT 
-> PEU

0.696 18.843*** .000 2.727 Sup-
ported

AUT 
-> BI

0.183 5.417*** .000 2.446 Sup-
ported

AUT 
-> PU

0.105 2.986** .003 2.306 Sup-
ported

RLTD 
-> BI

0.036 1.066(ns) .287 2.579 Not Sup-
ported

RLTD 
-> PU

0.219 5.362*** .000 2.276 Sup-
ported

ENJ -> 
BI

0.340 6.020*** .000 5.021 Sup-
ported

ENJ -> 
PU

0.362 6.538*** .000 4.364 Sup-
ported

PLY -> 
BI

-0.032 0.632(ns) .528 5.004 Not Sup-
ported

PLY -> 
PU

0.152 3.270** .001 4.538 Sup-
ported

ANX 
-> BI

0.007 0.152(ns) .879 4.525 Not Sup-
ported

ANX 
-> PEU

-0.106 2.521** .012 4.274 Sup-
ported

FRST 
-> BI

-0.142 2.891** .004 4.728 Sup-
ported

FRST 
-> PEU

-0.158 3.846*** .000 4.229 Sup-
ported

Table 5 Hypothesis testing

p: ns ≥ 0.05; ∗ < 0.05; ∗∗ < 0.01, 
∗∗∗ < 0.001

Item RMSE MAE MAPE Q2
predict

BI1 0.452 0.358 9.503 0.678
BI2 0.522 0.384 11.365 0.582
BI3 0.491 0.378 11.286 0.717

Table 6 PLS-SEM prediction 
errors
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step, RMSE values of PLS-SEM and linear regression model (LM)   were compared 
in order to examine the degree of predictive power in detail. According to the results, 
it was determined that RMSE prediction errors   of all indicators of BI for PLS-SEM 
are lower than LM. These findings indicate that the model has high predictive power 
(Shmueli, 2010; Shmueli et al., 2019). The results regarding the evaluation of the 
predictive power are summarized in Tables 6 and 7.

4.2.1 Moderators

Multi-group analysis employed is a non-parametric test of significance used to deter-
mine differences between groups, based on the results of bootstrapping (Henseler et 
al., 2009). According to the analysis,ENJ->PU and ANX->BI relationships differ sig-
nificantly between gender groups. This relationship is stronger for female pre-service 
teachers. With regard to PI, the results showed that AUT->PU, ENJ->BI, and PLY-
>BI relationships were stronger for pre-service teachers with high innovativeness. 
The results are summarized in Table 8.

Item RMSE MAE MAPE Q2
predict

BI1 0.457 0.348 9.162 0.685
BI2 0.537 0.397 11.723 0.559
BI3 0.494 0.382 11.191 0.714

Table 7 LM prediction errors

Path Female vs. Male H. PI vs. L. PI
t-Value p-Value t-Value p-Value

PU -> BI 0.495(ns) .621 0.111(ns) .912
PEU -> BI 0.172(ns) .863 0.174(ns) .862
PEU -> PU 0.740(ns) .460 1.069(ns) .286
CMPT -> BI 1.229(ns) .220 1.197(ns) .232
CMPT -> PEU 1.454(ns) .147 0.447(ns) .655
AUT -> BI 0.843(ns) .399 0.915(ns) .361
AUT -> PU 0.866(ns) .387 2.926** .004
RLTD -> BI 0.086(ns) .932 1.364(ns) .173
RLTD -> PU 0.064(ns) .949 0.844(ns) .399
ENJ -> BI 0.113(ns) .910 2.347* .019
ENJ -> PU 2.432* .015 1.386(ns) .167
PLY -> BI 0.071(ns) .944 2.723** .007
PLY -> PU 1.605(ns) .109 0.350(ns) .727
ANX -> BI 2.296* .022 0.019(ns) .985
ANX -> PEU 1.064(ns) .288 0.356(ns) .722
FRST -> BI 1.596(ns) .111 0.424(ns) .672
FRST -> PEU 0.195(ns) .845 1.571(ns) .117

Table 8 Gender and innova-
tiveness - Multi-group analysis

p: ns ≥ .05; ∗ < .05; ∗∗ < .01
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5 Discussion

This study examined the factors influencing the intention to use technology of pre-
service teachers from 10 different departments. Based on a motivational approach, 
basic psychological needs (self-determination theory) and four emotions (classifica-
tion of emotions) were included in the technology acceptance model and a model 
proposal was presented.

Thirteen of the 17 hypotheses were supported. Furthermore, it was determined 
that the model explained the output variables with a high percentage (PU = 78.7%, 
PEU = 83.2% & BI = 79.8%). These results suggest that the robust, flexible, and effec-
tive structure of TAM are also supported in this study (Şahin et al., 2021). The pre-
dictive power was also evaluated. All indicators related to the target variable showed 
results indicating high predictive power (Shmueli, 2010; Shmueli et al., 2019). From 
this point of view, the predictive power of the model was also validated. The results 
showed that the proposed model would provide accurate and consistent results for 
the out-of-sample predictions, and revealed that the theoretical basis provided for the 
field of education is also of high practical relevance. In this context, it can be deduced 
that the model has a high potential to be a roadmap and guide for studies in education. 
In parallel, it can be stated that model development studies have a critical role in not 
ignoring the evaluations regarding the predictive power.

The results regarding intention showed that the relationships with usefulness, ease 
of use, autonomy, enjoyment, and frustration were significant. In line with this, all of 
the relationships between the core TAM constructs are significant. According to the 
literature, substantially similar results were achieved in the field of education (e.g. 
Baydaş & Göktaş, 2017; Bin et al., 2020; Fathali & Okada, 2018; Joo et al., 2018; 
Parkman et al., 2018; Ursavaş, 2014). Findings on PU and PEU, which are expressed 
as the most significant determinants in terms of the acceptance and use of technology 
(Venkatesh & Davis, 2000) and emphasized to play important roles in the context of 
motivation for technology use (Şahin et al., 2021), indicate the support of previous 
studies. However, when studies are addressed from the point of the pandemic, there 
are studies reporting different results in terms of influence of PU and PEU on inten-
tion for university students and instructors (Şahin & Şahin, 2021; Şahin et al., 2021).

In the field of education, it is stated that the influence of ease of use and useful-
ness on intention may vary depending on whether the technology use is a choice or 
not. It is emphasized that the use of technology in education, becoming mandatory 
rather than a choice, as experienced during the pandemic, may weaken the effect 
of motivational variables. However, different results were obtained in this study, 
which was carried out with students receiving education in three semesters within 
the scope of mandatory online education. A possible explanation for these differences 
can be made in terms of e-learning system and the institutional resources provided. 
Contradictory results indicate that potential factors are shaped by the ease of use 
of e-learning systems and distance education platforms providing online education, 
their compatibility for courses, and the ability to meet students’ expectations. Fur-
thermore, it suggests that facilitating conditions such as training, technical support, 
and access provided by the university play an essential role. In this context, it can 
be stated that the quality of the e-learning platform, the facilitating conditions and 
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the success of the institutional resources owned can function in a way that balances 
the motivation of pre-service teachers where the technology use is mandatory. These 
findings provide valuable information that can improve teacher education during the 
pandemic to meet expectations.

The significant Autonomy->B.Intention relationship indicates that the fact that 
pre-service teachers can choose the technologies they will use, their ability to make 
choices, and to use initiatives will help them to perceive their teaching activities as 
more meaningful tasks and that their tendency to use technology will strengthen. 
However, the relative neglect of Autonomy->B.Intention relationship in similar stud-
ies (Fathali & Okada, 2018; Lee et al., 2015; Nikou & Economides, 2017; Racero 
et al., 2020) draws attention as an important gap. Nevertheless, the emphasis on the 
vital role of AUT support in terms of quality and success of educational settings 
(Ryan & Deci, 2020) suggests that the result is supported and reveals a need for more 
frequent investigation of this relationship.

The results in terms of Enjoyment->B.Intention suggest that pre-service teach-
ers will be more enthusiastic about the intention to use, as the use of technology in 
education is perceived as enjoyable. On the other hand, the Frustration->B.Inten-
tion relationship indicates that when pre-service teachers experience a situation that 
prevents or stops the achievement of their goals for educational purposes or a fail-
ure regarding digital technologies in their teaching processes, their intention to use 
information technologies will weaken. Although there are many studies presenting 
similar findings regarding Enjoyment->B.Intention relationship (e.g. Chang et al., 
2017; Lee et al., 2015; Ursavaş, 2014), no study presenting any up-to-date empirical 
finding for FRST->BI relationship has been found. It is noteworthy that the constructs 
for negative emotions employed only consist of anxiety. In line with this, the current 
situation indicates that studies present a relatively narrow and insufficient framework 
for the effect of emotions (Ding & Chai, 2015). Considering the close relationship 
of the effective use of information technologies with experience and competence in 
teaching activities for instructors, it is obvious that the acquisition of the necessary 
knowledge and skills that can successfully integrate education with technology is a 
challenging process. The fact that this challenging process is mostly intertwined with 
trial and error, making errors and correcting them suggests that frustration, which is 
formed by failures and a feeling of frustration toward the use of technology, may play 
a crucial role.

All of the relationships of usefulness with ease of use, autonomy, relatedness, 
enjoyment, and playfulness were significant. Perceived Ease of Use->Perceived 
Usefulness relationship showed a result largely overlapping with the literature (e.g. 
Baydaş 2015; Fathali & Okada, 2018; Teo et al., 2019; Ursavaş et al., 2019). The 
results obtained in this direction suggest that pre-service teachers’ perceptions of 
effort to be required in the use of technology for educational purposes affect their 
perceptions of the performance they will achieve. This finding indicates that it is 
important in terms of motivation to see the benefit to be gained by using technology 
at a scale that can justify the level of effort required.

All hypotheses of the self-determination theory constructs regarding usefulness 
were supported. The results in terms of autonomy suggest that if pre-service teach-
ers have the freedom of choice regarding the technology to be used, their percep-
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tion of the increase in performance to be obtained from technology will be more 
positive. Findings coinciding with the literature (Fathali & Okada, 2018; Nikou & 
Economides, 2017; Racero et al., 2020) demonstrate that pre-service teachers’ ability 
to take the initiative toward technology use (Ryan & Deci, 2020) and their percep-
tions that they have a certain control for this process (Fathali & Okada, 2018) also 
positively affect their perceptions of the benefit they will gain. The results regard-
ing relatedness suggest that pre-service teachers’ being in an environment that will 
support their sense of belonging and connection will reflect positively on their per-
ceptions of the performance increase they can achieve using technology. Accord-
ingly, Relatedness->Perceived Usefulness relationship suggests that instructors who 
have professional settings where respect and care are intense (Ryan & Deci, 2020) 
will be more motivated in terms of technology use, and their opinions that they can 
benefit from technology better will be more dominant. In addition, the significant 
Relatedness->Perceived Usefulness relationship supports previous studies conducted 
in education (Fathali & Okada, 2018; Lee et al., 2015; Nikou & Economides, 2017; 
Racero et al., 2020).

Enjoyment->Perceived Usefulness and Playfulness->Perceived Usefulness 
hypotheses were supported. Accordingly, the findings indicate that it is important for 
pre-service teachers to perceive technology as fun. In addition, these findings suggest 
that technology will be perceived as more useful if technology attracts the attention 
of pre-service teachers, stimulates use and provides flow experience. Previous stud-
ies have reported similar results on Enjoyment->Perceived Usefulness and Playful-
ness->Perceived Usefulness relationship (Chang et al., 2017; Padilla-Meléndez et al., 
2013; Sánchez-Prieto et al., 2019; Şahin et al., 2021; Teo & Noyes, 2011; Ursavaş, 
2014). In line with this, considering the critical role of enjoyment and playfulness in 
providing intrinsic motivation (Deci & Ryan, 2000), it can be stated that the findings 
indicating that the perception that technology is beneficial will become stronger if 
the pre-service teachers perceive the use of technology as a fun activity that provide 
flow experience.

All the hypotheses proposed in the context of PEU were supported. Moreover, 
the Competence->Perceived Ease of Use relationship represents the strongest rela-
tionship. The study results both overlap with the literature (Fathali & Okada, 2018; 
Nikou & Economides, 2017) and contradict it (Racero et al., 2020). Furthermore, 
the results show that the perceived ease of use which is expressed as one of the 
most dominant factors (Venkatesh & Davis, 2000), is affected at the highest level by 
pre-service teachers’ perceptions of their competence in using technology. In other 
words, the findings suggest that pre-service teachers’ self-confidence, and belief in 
their skills and knowledge in using technology is the most determining factor in their 
perception of the level of effort required to use technology effectively. Accordingly, 
it can be said that the fact that pre-service teachers see themselves as competent in 
the use of technology helps them to perceive the effort required for effective use of 
technology to be much lower.

The significant relationship of anxiety and frustration with ease of use indicates 
that anxiety and frustration about technology use adversely affect pre-service teach-
ers’ perceptions of the ease of use. The negative impact of anxiety on technology use 
is intensively emphasized (e.g. Şahin et al., 2021; Ursavaş, 2014). Considering frus-
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tration that emerges in relation to a failure regarding digital technologies (Hadlington 
& Scase, 2018) when there is a situation that prevents or stops the realization of a 
goal (Lazar et al., 2006), it can be interpreted that the negative relationships of anxi-
ety and frustration with ease of use present expected results. These results for anxiety 
and frustration, which are connected in terms of emotion classification, demonstrate 
that pre-service teachers’ anxiety about the technology and the feeling of frustration 
that emerges together with the feeling of loss of control over the use of technology 
cause pre-service teachers to perceive the technologies as more difficult.

5.1 Moderator variables

The results showed that Enjoyment->Perceived Usefulness and Anxiety->B.Inten-
tion relationships differed with regard to gender, while Enjoyment->B.Intention, 
Playfulness->B.Intention, Autonomy->Perceived Usefulness differed in terms of 
innovativeness. Enjoyment->Perceived Usefulness and Anxiety->B.Intention rela-
tionships were stronger for female pre-service teachers, and Autonomy->Perceived 
Usefulness, Enjoyment->B.Intention, and Playfulness->B.Intention were stronger 
for pre-service teachers with high innovativeness.

Enjoyment->Perceived Usefulness result indicates that the perception of the bene-
fit that can be obtained from the use of technology, which is perceived as fun, is stron-
ger for the female group. On the other hand, Anxiety->B.Intention result suggests that 
the influence of anxiety on intention is stronger for female pre-service teachers. The 
findings indicating that enjoyment is regarded more important for female instructors 
(Şahin et al., 2021) are in line with the results on female pre-service teachers’ percep-
tions of enjoyment and potential performance increase. In terms of anxiety, the fact 
that the factors of competence and ease of use are more determinant for female users 
(Tarhini et al., 2014; Venkatesh et al., 2003) indicates that female pre-service teachers 
may be more prone to anxiety and suggests that the result that the anxiety-intention 
relationship is stronger for females is supported.

The results showed that Autonomy->Perceived Usefulness, Enjoyment->B.Inten-
tion, and Playfulness->B.Intention were stronger for pre-service teachers with high 
innovativeness. Autonomy->Perceived Usefulness result suggests that if innovative 
pre-service teachers have the sense of control and have the freedom to take initiative, 
their perception of the usefulness will be more positive and strong. The facts that 
innovativeness manifests itself as curiosity toward ITs and willingness to use them 
(Agarwal & Prasad, 1998), pre-service teachers with a high level of innovativeness 
are pioneers in technology adoption (Şahin, 2016), and their innovativeness create 
motivation in users in direct relation to the tendencies to experience ITs indicate the 
critical role of autonomy. It can be stated that with the support of pre-service teach-
ers in terms of autonomy, freedom of choice regarding the technologies and a sense 
of control over the technology (Fathali & Okada, 2018; Ryan & Deci, 2020) will 
help them create stronger perceptions of their performance increase and productiv-
ity they will gain with technology. Accordingly, Autonomy->Perceived Usefulness 
relationship should be considered for education processes both during and after the 
pandemic.
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Enjoyment->B.Intention and Playfulness->B.Intention relationships are stronger 
for pre-service teachers with high innovativeness. These results indicate that the 
influence of emotional constructs such as enjoyment, interest, and flow experience 
on intention toward technology use are stronger for innovative pre-service teachers. 
Considering the curiosity towards information technologies, willingness to experi-
ment, being a pioneer and innovativeness that serve as a source of motivation (Agar-
wal & Prasad, 1998lıçer & Odabaşı, 2010; Şahin 2016), and the emotions that can 
create motivation by providing flow experience in the use of technology such as 
enjoyment and playfulness, it can be stated that the results obtained regarding inten-
tion are supported.

6 Conclusion and implications

In this study, data were collected from 591 pre-service teachers from 10 different pro-
grams, receiving online education for three semesters, and influencing variables on 
pre-service teachers’ intention to use information technologies were examined from 
a motivational perspective. A model proposal based on the technology acceptance 
model, self-determination theory, and a framework for the classification of emotions 
was tested. The results demonstrated that the model explains 79.8% of the behav-
ioural intention to use technology. The validation process of predictive power (Shm-
ueli, 2010; Shmueli et al., 2019) showed that the model would provide accurate and 
consistent results for the out-of-sample predictions, and revealed that the theoretical 
basis provided for the field of education is also of high practical relevance. Thus, it 
can be stated that the model contributes to the field both theoretically and practically.

Thirteen of the 17 hypotheses proposed were supported. Addressing emotions’ 
effect on the use of technology in education from a motivational perspective, includ-
ing the emotions whose roles are emphasized in the literature (Beaudry & Pinson-
neault, 2010; Şahin et al., 2021) but which have not been studied comprehensively, 
is among the valuable contributions of the study. Another important contribution of 
the study to the emerging body of literature is that it provides detailed and up-to-date 
information on the moderator roles of individual differences, especially innovative-
ness, which have not been studied as a moderator in education. In line with this, 
investigating the role of emotions and the variables related to the satisfaction of needs 
in the context of motivational factors theoretically and addressing them more in stud-
ies should be taken into consideration to strengthen the theoretical background of the 
field. Furthermore, focusing on emotions and variables related to the satisfaction of 
needs in terms of pre-service teachers, teachers, and instructors should be regarded 
important for acquisitions that are targeted to be obtained from the technology in 
education.

Among the relationships in the model, Competence->Perceived Ease of Use rep-
resents the strongest one. This finding, reflecting pre-service teachers’ beliefs in their 
knowledge and skills in using technology, and their self-confidence in performing 
tasks in teaching activities, indicates the key role of pre-service teachers’ regarding 
themselves as experts (Ryan & Deci, 2020) in perceiving the effective use of technol-
ogy as an easy job. Based on this, it can be inferred that training pre-service teachers 
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as competent instructors with a sense of achievement and development plays a vital 
role for them to become instructors who can fully utilize the potential of technol-
ogy and train productive students with the necessary skills, especially in mandatory 
online education during the pandemic. Future studies focusing on competence in 
more detail and improving the quality of pre-service education and in-service train-
ing opportunities in practice can make significant contributions to the field of educa-
tion, both theoretically and practically.

All of the hypotheses regarding autonomy and frustration were significant. The 
results regarding the autonomy revealed that pre-service teachers’ perceptions of the 
performance increase they can gain from technology and their intention to use tech-
nology can be strengthened with the support of freedom of choice and control. On 
the other hand, it was observed that frustration (Hadlington & Scase, 2018), which 
manifests itself with a failure regarding digital technologies in connection with a fac-
tor that prevents or stops the realization of a goal or task to be achieved by the use of 
technology (Lazar et al., 2006), adversely affects the perception of the ease of use, 
affects the perception of use as more difficult than it is and weakens the intention to 
use technology. Accordingly, the role of autonomy, which is expressed to be critical 
for the quality and success of educational settings (Ryan & Deci, 2020), in allowing 
for instructors’ selecting the technology to be used especially for education during 
the pandemic to correspond to their teaching styles and expectations from teach-
ing activities should be taken into account, or at least customizability of technology 
should not be ignored. Furthermore, it should be aimed to overcome the obstacles and 
problems faced by instructors and to prevent the emergence of the sense of frustration 
by providing instructors with technical support, activities such as in-service train-
ing and personnel who assume a moderator role for problem-solving and providing 
information to assist the teaching processes. In other words, it comes to the fore as a 
need for designers of instructional technologies, educational program designers and 
policymakers to pay attention to the importance of instructors’ motivation to maintain 
the quality of education, and, for this motivation, compatibility of technologies with 
courses, control over the technologies in online education, their ability to take initia-
tive and possession of resources that will support the elimination of the obstacles they 
encounter during the pandemic.

According to multi-group analyses, gender and innovativeness had various effects 
on the relationships. In light of the in-depth findings, the frequent and detailed con-
sideration of moderator analyses in future studies (Şahin et al., 2021) has the poten-
tial to make valuable contributions to the emerging body of literature. In this context, 
it is particularly noteworthy that there are no recent studies investigating the mod-
erator role of innovativeness in the field of education. An in-depth examination of 
the moderator effects of innovativeness, whose effects on both basic psychological 
needs and emotional relationships has been determined, has valuable potential in 
this respect. Findings that autonomy is determinant in terms of the perception of 
the benefit that technology can provide for innovative pre-service teachers and that 
enjoyment-playfulness elements are prioritized within the scope of IT usage intention 
provide important information. These findings suggest that innovativeness may have 
a critical role as a moderator. In this context, studies aimed at determining the adopter 
categories (laggards, late majority, early majority, early adopters & innovators) of 
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instructors in terms of innovativeness and obtaining more detailed information on 
innovativeness characteristics have the potential to make valuable contributions in 
practice. This potential indicates that an assessment of the categories and characteris-
tics of the instructors before employing education policies and conducting integration 
studies can provide a solid guide and a roadmap.

Accordingly, obtaining more detailed information about complex relationships 
in technology acceptance and understanding these processes better can significantly 
contribute to the field of education in both theoretical and practical senses, and online 
teacher education during the pandemic can be kept at the same level with conven-
tional education or elevated to higher levels. In addition, obtaining as much infor-
mation as possible about online teacher education for teacher education programs 
requiring intensive practice, such as Computer Education and Instructional Technol-
ogies, and face-to-face interaction, such as Pre-school Education and Special Educa-
tion, and ensuring that pre-service teachers who are trained during the pandemic to 
educate future generations can step into the profession as competent teachers are of 
vital importance for the education during and after the pandemic.

Although the most chaotic times of the pandemic seem to have passed, the con-
tinuous emergence of more dangerous new variants such as Omicron indicates that 
the post-pandemic educational environments will not be exactly the same as before. 
It can be predicted that learning methods such as e-learning, mobile learning and 
both synchronous and asynchronous electronic education environments such as dis-
tance education platforms will constitute a larger part of education compared to the 
pre-pandemic era. From this point of view, the factors that shape education during 
the pandemic may also be valid to some extent for the post-pandemic period. In 
this direction, improving the quality of pre-service education and in-service training 
opportunities is one of the priorities for post-pandemic in the context of technology-
education. This priority is especially important in terms of teaching styles and expec-
tations from teaching activities. On the other hand, considering the psychological 
needs in the educational settings and evaluating the role of both positive and negative 
emotions regarding instructors’ teaching experiences are important points to focus on 
after the pandemic.
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