Education Tech Research Dev (2021) 69:2705-2728
https://doi.org/10.1007/s11423-021-10032-5

DEVELOPMENT ARTICLE

Check for
updates

Factors influencing university teachers’ use of a mobile
technology-enhanced teaching (MTT) platform

Kai-Yu Tang' - Chun-Hua Hsiao?® - Yun-Fang Tu** . Gwo-Jen Hwang’ - Youmei Wang*

Accepted: 24 July 2021 / Published online: 2 August 2021
© Association for Educational Communications and Technology 2021

Abstract

The main purpose of this study was to examine the critical factors influencing university
teachers’ use of a mobile technology-enhanced teaching (MTT) platform during the new
coronavirus (COVID-19) epidemic. An integrated model with multiple factors drawing
from the theoretical models and learning theories was proposed in this study to examine
university teachers’ intentions to use an MTT platform. The multiple factors included the
individual factor (e.g., growth mindset, help seeking, and self-efficacy), the social factor
(e.g., social norms), and the technological acceptance factor (e.g., perceived usefulness and
perceived ease of use). The survey method was used to collect data on university teach-
ers’ perceptions of the MTT platform use, and a two-step structural equation modeling
approach was used for the data analysis. Based on the path analysis of a total of 214 valid
responses, the results identified that growth mindset, help seeking, and self-efficacy from
the individual factor, as well as perceived usefulness from the technology acceptance fac-
tor were the significant determinants of university teachers’ intentions to adopt the MTT.
The contributions of this study are twofold. First, the proposed model was derived from
multiple literature sources, providing a sound theoretical foundation to understand MTT
platform use from an academic angle. Second, university teachers’ viewpoints are a unique
observation of their actual platform use, providing practical insights into the improvement
and maintenance of MTT-related platforms for all educators. The findings are especially
valuable during the post-COVID-19 era.

Keywords Growth mindset - Help-seeking - Self-efficacy - Mobile technology-enhanced
teaching - Social norms

Introduction

With the increasing acceptance of online learning in recent years, the advance of mobile
networks and the Internet, as well as the need for flexibility in the learning process, has
led to the emergence of mobile learning (m-learning) (Hwang & Tsai, 2011). Researchers
have defined m-learning as the learning model by which learners can learn anytime and
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anywhere through mobile technology, thus realizing the desire of “equal education for all
people around the world” (Lai & Hwang, 2015). Through the use of m-learning, learners
can gain learning resources from both the real world and the digital world (Chavoshi &
Hamidi, 2019; Chu et al., 2010; Wang et al., 2017). M-learning has brought some con-
venience and benefits to education (Lee & Tsai, 2013); however, it still requires further
investigations from multiple perspectives. For instance, Chavoshi and Hamidi (2019)
suggested that the important factors affecting the acceptance of m-learning (e.g., techno-
logical, pedagogical, social, and individual factors) need to be taken into consideration in
m-learning design. However, most studies discussing the effectiveness of mobile learning
are from students’ perspectives (e.g., Bedford, 2017; Nie et al., 2020; Tseng et al., 2020).
In the context of online education, Bao (2020) highlighted the importance of some instruc-
tional strategies regarding the effectiveness of m-learning, such as the effective delivery
of instructional information from teachers to students, and the relevance between online
instructional design and student learning. Bao’s research echoes the following view that the
teacher is the key factor in the successful implementation of technology in the classroom
(Chen et al., 2009; Sanchez-Prieto et al., 2017). Recent research on educational technology
also found that teachers’ beliefs about the use of technology determine their intentions to
adopt technology-enhanced instructional activities and teaching practices (Bai et al., 2019;
Ursavag et al., 2019). Therefore, this study takes university teachers as the research object
to examine the factors that affect their intention to use a mobile teaching platform.

The above-mentioned studies have shown that teachers play a critical role in the context
of online learning, especially during the new coronavirus (COVID-19) epidemic. The out-
break of COVID-19 has caused many closures of university campuses, but the event has
also facilitated the large-scale adoption of online learning and m-learning. According to an
international report by the United Nations (UNESCO, 2020), stakeholders and administra-
tors of higher education institutions have no option but to employ the Internet or mobile
technologies to continue scheduled academic activities across all schools worldwide. In
China, to avoid affecting the progress of students’ learning, many schools were forced to
initiate extensive online teaching as well. In this manner, it is noteworthy to investigate
the factors that influence university teachers’ intentions to fully use the online teaching
platform in such an uncertain environment. At such time, university teachers’ use of digi-
tal platforms to continue providing online courses has become a solution to the problem
of school closure, with the aim of achieving the objective of “uninterrupted teaching and
learning.” For example, DingTalk, a mobile technology-enhanced teaching (MTT) plat-
form, has been adopted by many schools in China, providing a comprehensive digital envi-
ronment for both teaching and learning during the epidemic (Huang et al., 2020).

Some recent studies have also reported that such platforms tend to be released hastily
(Chen et al., 2020; Demuyakor, 2020). In this study, the authors are conservative about
the effectiveness of MTT platforms. This raises a challenge: what are the significant fac-
tors influencing university teachers’ adoption of an MTT platform? Many past studies on
mobile learning were carried out by teachers voluntarily; however, this is the first time that
all schools have been closed, and online teaching has been fully launched, not only in China
but also in many other areas of the world. To address this challenge, university teachers’
perspectives were investigated to provide the most critical opinions after their actual usage
of an MTT platform. Multiple aspects derived from the literature, including individual,
social, and technological acceptance factors, were considered in this study to examine uni-
versity teachers’ intentions to use the MTT platform. Accordingly, three research questions
of this study were specified. First, among the individual factors, what construct will sig-
nificantly affect university teachers’ intentions to adopt an MTT platform? Second, how
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will the social factor affect university teachers’ intentions to use an MTT platform? Last,
will the technology acceptance factors significantly affect university teachers’ intentions to
adopt an MTT platform? The hypothetical relationships among factors of interest are pro-
vided in the next section.

The contributions of this study are twofold. First, derived from multiple literature
sources, the proposed model aims to provide a theoretical foundation to understand MTT
platform use from an academic perspective. Second, university teachers’ viewpoints are a
unique observation of actual platform use, providing practical insights into the improve-
ment and maintenance of MTT-related platforms for all educators. The results will be par-
ticularly valuable during the new coronavirus epidemic and even the post-COVID-19 era.
The structure of this article is divided into the following sections. The literature review sec-
tion depicts recent mobile learning research, three influential factors through a theoretical
lens, and the development of hypothetical relationships with teachers’ intentions to adopt
m-learning platforms. Next, the research method including the procedures of data collec-
tion and data analysis employed in the study are described. The results are then reported
and interpreted. Lastly, the findings are discussed and concluded.

Literature review: theoretical framework and hypotheses development

Past m-learning research has pointed out that when evaluating teachers’ adoption of mobile
technology, multiple aspects need to be considered (Beteille et al., 2020; Hsieh & Tsali,
2017). In this study, multiple intention-based models were adopted to explore university
teachers’ beliefs about various aspects of the use of mobile technology-enhanced teaching
(MTT) platforms. Among the theoretical intention-based models, the technology accept-
ance model (TAM) is the most used theoretical model for predicting and explaining users’
intentions to use mobile learning systems (Hsu, 2016; Lai et al., 2016; Mittal & Alavi,
2020), including teachers’ intentions (Beteille et al., 2020). In the TAM framework, per-
ceived usefulness (PU) and perceived ease of use (PEU) are two key determinants of a
particular technology adoption, such as mobile learning systems. Hsu (2016) used PU and
PEU as the two determinants of mobile-assisted language learning use, while Lai et al.
(2016) adopted PEU as one predictive factor of high education teachers’ mobile learning
environment use. Recently, Mittal and Alavi (2020) found that both PU and PEU were sig-
nificant factors in the context of university teachers’ mobile learning acceptance.

In addition to TAM, Lai (2020) adopted the unified theory of acceptance and use of
technology (UTAUT) to examine the use of mobile learning devices by older adults. Four
antecedents in the model were found: performance expectancy, effort expectancy, social
influence, and facilitating conditions. Note that perceived usefulness shares similar con-
cepts with performance expectancy (Chiu & Wang, 2008), and perceived ease of use
could be used to represent effort expectancy (Venkatesh & Morris, 2000). The theory of
planned behavior (TPB) provides another theoretical lens to understand human—computer
interactive behavior and individual behavior of technology adoption. Three antecedents of
users’ behavior intention are attitude, social norms, and perceived behavior control. Based
on the TPB, Nie et al. (2020) examined factors which influence the check-in services in
mobile English learning. Note that Thompson et al. (1991) suggested that social influ-
ence in UTAUT is similar to the subjective norms within TPB. According to the above
three theoretical intention-based models, the current study adopted subjective norms as
the proxy variable of the social factor (based on the TPB), and perceived usefulness, as
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well as perceived ease of use, for the technology acceptance factor (based on the TAM and
UTAUT) to examine the most influential determinants of MTT adoption among university
teachers.

Beyond the social and technology acceptance factors, the literature has shown that when
considering personal characteristics in the context of technology use, the growth mindset
and self-efficacy are two important variables affecting their adoption of mobile learning
systems (Bai & Wang, 2020; Richardson et al., 2020). Applying Dweck’s mindset theory
of motivation, Richardson et al. (2020) conducted a survey and concluded that teachers’
mindsets and motivational attitudes (e.g., motivation and efficacy) will affect their teach-
ing behaviors. These two important motivational beliefs (i.e., growth mindset and self-effi-
cacy) have also been confirmed in other relevant research on mobile teaching and learn-
ing, including English language learning (Bai & Wang, 2020), first-time online learning
engagement (Tseng et al., 2020), and science learning (Bedford, 2017). In the study of
mobile teaching and learning in the context of the COVID-19 pandemic, Santi et al.’s
(2020) research identified that teachers’ self-efficacy of digital skills was related to the use
of mobile technology in education. It should be noted that perceived behavioral control
in the TPB model encompasses two components: facilitating conditions and self-efficacy
(Taylor & Todd, 1995). When it comes to technology adoption, digital capabilities or per-
ceived self-efficacy are often adopted. Moreover, researchers have also reported that help
seeking is considered as a self-regulatory strategy that positively influences students’ learn-
ing and achievement (Won et al., 2021). In a study of web-based courses, students’ aca-
demic help-seeking behaviors were found to be related to their general self-efficacy (Cheng
& Tsai, 2011). The relationship between online help seeking and subsequent self-regulated
learning was also confirmed in a study of preservice teachers (Liu, 2017). Detailed infor-
mation of the above-mentioned research with the theoretical lens and key constructs are
also summarized in Table 1.

The above research has suggested that the teacher’s role is critical to the effectiveness of
mobile learning. However, most teachers in the past studies used teaching platforms volun-
tarily. In other words, they had a certain degree of confidence in the teaching platforms they
chose. In the face of the sudden outbreak of COVID-19, university teachers were forced
to adopt online courses due to the closure of universities. In this circumstance, teachers’
intentions to use online platforms would be different from those of voluntary teachers.
Moreover, most previous studies used a single theory to understand users’ willingness to
adopt online courses. In this research, however, we proposed a research framework with
multiple theoretical models and learning theories to examine university teachers’ intentions
to use MTT platforms, as shown in Fig. 1. In this study, university teachers’ intentions
are proposed to be jointly determined by their individual factors (including growth mind-
set, help seeking, and self-efficacy), social factors (i.e., subjective norms) and technology
acceptance factors (e.g., perceived ease of use and perceived usefulness). Three influen-
tial factors of main interests and the hypothetical relationships between university teach-
ers’ intention to use mobile technology-enhanced teaching (MTT) platforms are depicted
as follows.

Individual Factors
Researchers have considered individuals’ motivational beliefs as important predictors of

behavioral intentions to use technology (Chavoshi & Hamidi, 2019; Davis, 1989; Wang
& Wang, 2009). Among various aspects, three individual variables that meet the main
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Fig.1 Proposed research model

interest of this research context, namely growth mindset, help seeking, and self-effi-
cacy, are employed in this study. Growth mindset has been recognized as an important
motivational belief that can help students make significant changes in their learning,
especially in the learning achievements of Asian students (Bai & Guo, 2019). Growth
mindset (GM) refers to an individual’s belief that their ability is malleable and can be
developed through effort (Dweck, 2006). Dweck’s research found that an individual’s
mindset (i.e., how they perceive their abilities) plays an important role in their motiva-
tion and achievement, and if we change an individual’s mindset, it will also enhance
their achievement. This is because people with a growth mindset are more likely to rec-
ognize the effort required for learning and are more likely to persevere in the face of
adversity (Bai & Wang, 2020; Bedford, 2017).

While some studies have focused on the benefits of students with a growth mindset,
others have found that teachers’ beliefs affect how students perceive their abilities (Sea-
ton, 2018; Zeng et al., 2019). These studies further demonstrated the impact of training
on continuous changes in teachers’ mindsets and teaching practices. For example, Smith
et al. (2016) pointed out that teachers’ willingness to adopt new teaching methods, cou-
pled with students’ ability to use mobile devices, will enhance the learning and teaching
experience. Richardson et al. (2020) further confirmed that teachers’ mindsets and moti-
vational attitudes affect their use of effective teaching practices. Based on the literature,
we inferred that teachers may not be familiar with MTT platform use, but if they have
positive beliefs about their ability to learn and use mobile technology in their teach-
ing practices, they will be more motivated to use the technology. From the discussion
above, the following hypothesis was therefore proposed:
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H1 Growth mindset positively influences university teachers’ behavioral intention to use
the MTT platform.

Pintrich et al. have defined help-seeking (HS) as an individual’s ability to use external
resources to solve problems, and it can also be seen as an individual’s ability to cope with
pressures or difficulties (Pintrich et al., 1991). Other researchers have referred to help seek-
ing as an informal interpersonal activity, in which individuals deliberately approach others
they believe can provide them with the skills, abilities, or resources needed to solve cer-
tain problems (Bamberger, 2009; Geller & Bamberger, 2012). Help seeking includes the
selection of subjects for seeking help, the use of social media, and potential information
for seeking help actions (Liu, 2017). When students encounter problems that they cannot
solve by themselves, they can seek help from teachers and peers who can support them in
finding or developing solutions (Jong, 2019). If individuals believe that their ability can be
enhanced, they will make more effort and be more persistent in improving their skills, and
will adaptively seek help when facing setbacks (Bai et al., 2019; Dweck, 2006). In other
words, asking for help is a useful strategy for promoting learning (Liu, 2017).

In the teachers’ context, prior research has confirmed the relationship between teach-
ers’ help seeking and job performance (Butler, 2007). Recently, Bai et al. (2019) indicated
that teachers’ help seeking positively impacted their intention to use technology. Compared
with seeking help in a traditional classroom environment, seeking help online has potential
advantages. Moreover, almost all schools were forced to fully implement online teaching
during the beginning of the epidemic. In such a challenging situation, the internet commu-
nity and online learning environment provide teachers with opportunities to obtain external
information. Therefore, teachers may overcome the limitations of time and space and seek
help to solve problems by interacting online with other colleagues and online communities
(Liu, 2017). For teachers in this study, we assume that when they encounter problems such
as how to use MTT for online teaching in full courses, they may seek help to successfully
adopt this technology. Thus, the following hypothesis was proposed:

H2 Help seeking positively influences university teachers’ behavioral intention to use the
MTT platform.

Researchers have reported that self-efficacy is also an important personal attribute in
using technology because it is a domain-specific belief that is closely related to students’
previous learning experiences of a given task (Bai et al., 2019). Bandura (2001) defined
self-efficacy as a belief in one’s ability, confidence, and expectation to perform a specific
task. Prior research has also pointed out that students’ behaviors can be predicted by their
beliefs about their ability to accomplish a task (i.e., self-efficacy) (Bandura, 2001; Eccles
& Wigfield, 2002).

From another perspective, researchers also pay more attention to the influence of self-
efficacy on teachers’ behaviors when using technology-enhanced platforms (Joo et al.,
2018). In particular, self-efficacy is a critical factor affecting teachers’ behaviors in their
teaching (Tschannen-Moran & Hoy, 2001). Teacher self-efficacy is defined as their per-
sonal beliefs about their abilities and skills to facilitate student learning (van Dinther et al.,
2013). Those with higher teacher self-efficacy were found to have greater commitment
to teaching, and to be more willing to adopt advanced teaching methods that are closely
related to student learning (Joo et al., 2018; Tschannen-Moran & Hoy, 2001). In this
study, university teachers’ self-efficacy for mobile technology is their judgment of their
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own abilities to successfully adopt an MTT platform. This means that teachers will have a
higher tendency to employ an MTT platform if they believe they are competent (Kang &
Shin, 2015; Teo & Zhou, 2014). Thus, the following hypothesis was proposed:

H3 Self-efficacy positively influences university teachers’ behavioral intentions to use the
MTT platform.

Social Factor

The theory of planned behavior (TPB) explains how the informational and motivating fac-
tors influence particular individual behavior (Ajzen, 1991). According to the theory of rea-
soned action (TRA) (Fishbein & Ajzen, 1975) and the theory of planned behavior (TPB)
(Ajzen, 1991), subjective norms (SN) is a critical determinant from a social perspective for
predicting an individual behavior intention, especially in contexts of learning technology
adoption (Hsiao & Tang, 2014).

SN represents the perceived social pressure from important others (e.g., family or
friends) to engage in a particular behavior. In the context of e-learning, SN represents
important other people’s support for adopting technology (Chu & Chen, 2016). The posi-
tive relationship between SN and intention to adopt mobile learning tools has been con-
firmed (e.g., Chu & Chen, 2016), because individuals not only use mobile application tools,
but sometimes also need to share their learning records on social networking sites (Nie
et al., 2020). Based on the Unified Theory of Technology Acceptance and Use (UTAUT),
Lai (2020) identified social influence as a significant determinant of mobile learning. Note
that Thompson et al. (1991) pointed out that social influence within UTAUR is similar to
SN within TRA or TPB. Therefore, this study adopted SN as the only determinant of social
influence factors.

Some studies on teachers’ technology acceptance have reported that SN has no predic-
tive power for teachers’ intention to use technology (Ma et al., 2005; Teo et al., 2016; Yuen
& Ma, 2008). However, other researchers have identified SN as an important social vari-
able in explaining teachers’ intentions to adopt technology (Ajzen, 1988; Ursavag et al.,
2019; Wang & Wang, 2009). For example, the support of other teachers and researchers
is an important factor in increasing teachers’ ability to use technology successfully (Chen
et al., 2009). In this study, SN refers to a teacher’s perception of the opinions or sugges-
tions of other teachers or school authorities regarding the acceptance of MTT platform use.
Therefore, the following hypothesis was proposed:

H4 Subjective norms positively influence university teachers’ behavioral intention to use
the MTT platform.

Technological Acceptance Factor

In the field of educational research, the technology acceptance model (TAM) is widely
employed to explain teachers’ intentions to use new technology-enhanced teaching activi-
ties (Sanchez-Prieto et al., 2017; Teo, 2019; Wang & Wang, 2009). Whether to integrate
technology into teaching is a complex decision that is influenced by various factors. In
addition to individual beliefs (Bai et al., 2019; Dweck, 2006; Seaton, 2018) and social
influences (Chiu & Tsai, 2014; Huang et al., 2019; Zhao et al., 2018), the acceptance fac-
tors of technology are especially addressed in the current study.
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According to Davis (1989), perceived usefulness (PU) and perceived ease of use (PEU)
are fundamental determinants of technologies/systems adoption. While PU refers to the
degree to which the individual believes that using the technologies/systems will improve
their job performance, perceived PEU refers to the degree to which the individual consid-
ers that using the technologies/systems will be free of effort (Davis, 1989). In this sense,
users will proactively adopt technology when they believe it to be helpful. From the per-
spective of utilitarianism, perceived usefulness is considered to be a key influencing factor
of the behavioral intention to use innovative self-service technology (Hsiao et al., 2020).
Moreover, when users think that a specific technology can be used more easily and effi-
ciently to complete their tasks, they are more likely to adopt it (Sdnchez-Prieto et al., 2017;
Wang & Wang, 2009).

Recent studies have used TAM to explain teachers’ intentions and behaviors to integrate
technology into teaching, and to predict its explanatory power (Al-Emran et al., 2018; Teo,
2019; Teo et al., 2016). Some researchers have indicated the importance of teachers’ per-
ceptions of using technology-based platforms for teaching, and concluded that PEU and
PU of mobile technology directly influence teachers’ behavioral intentions to adopt mobile
technology (Chavoshi & Hamidi, 2019; Hsieh & Tsai, 2017).

When teachers are more familiar with or more confident in using mobile technology,
they will find that it is easier to use it to assist with online teaching (Motaghian et al.,
2013), which in turn will affect their perceptions and behavior regarding continued adop-
tion of the technology (Al-Emran et al., 2018). In line with the above-mentioned research,
the present study explored the acceptability of teachers’ adoption of MTT platforms, and
the impacts of PU and PEU on their behavioral intentions of using MTT in their future
teaching practices. Thus, the following hypotheses were proposed:

H5 Perceived usefulness positively influences university teachers’ behavioral intentions to
use the MTT platform.

H6 Perceived ease of use positively influences university teachers’ behavioral intentions to
use the MTT platform.

Methodology
Procedure and subjects

To meet the emergent need for the large-scale adoption of online teaching, partici-
pants had experience using other technology-enhanced platforms for teaching purposes,
including online presentations and searching for teaching videos. All of the participants
were university teachers in China, and were recruited for this study on a voluntary basis.
In this study, the online courses were implemented through DingTalk, which is currently
an actual MTT platform adopted by many universities in China. However, participants
reported that they were not familiar with DingTalk, and had no experience of complet-
ing an entire lecture through using DingTalk in class. To maintain the validity of the
online questionnaire, the following procedure was adhered to. First, at the beginning of
the study, all participants were asked to complete three courses of training to familiar-
ize them with the DingTalk platform. The training courses included course design for
online learning, operation of the mobile system, and essentials of live distance learning.
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DingTalk is designed for PC and mobile use, providing users with multiple solutions
to deliver their online courses. The instructional services included live-streaming of
lectures, real-time class announcements and discussion, notifications, student learn-
ing reports, and live interactions, such as “like.” Fig. 2 shows a live-streaming class on
DingTalk.

Next, after completing the training courses, participants were invited to answer the
questionnaire online. A 29-item questionnaire (see Table 6 in Appendix) was used to
collect the empirical data by online survey. The authors of this study took 3 weeks to
gather the data from the online questionnaire. The process of data collection was com-
pleted on February 20, 2020. As a result, a total of 260 questionnaires were collected.
Among them, we found that 45 participants were non-experienced users of online teach-
ing; they were therefore excluded as they did not meet the requirements of this study.
In addition, one incomplete questionnaire was also excluded as the participant missed
answering some measurement items. After screening out 46 questionnaires, a total of
214 were found to be valid and were thus treated as the final dataset for the subse-
quent analysis. The main characteristics of the 214 responses are described as follows.
Overall, teachers between 30 and 49 years old accounted for the majority of the sample
(65%), while junior teachers (under 30) and senior teachers (50 and over) were approxi-
mately 15% and 20%, respectively. Male and female teachers made up 46% and 54%
of the sample. As for the teaching fields, most of the teachers were from the field of
arts and humanities (including arts, law, languages, education, history, and philosophy;
accounting for 61%). The remaining teachers were from the school of science and engi-
neering (26%) and the business school (13%). Regarding the experience of technology-
enhanced teaching, less than a quarter of teachers were new to certain types of technol-
ogy-enhanced teaching (1-3 years), while more than 75% were experienced users who
had adopted technology in their courses for more than 3 years. Detailed information is
shown in Table 2.

Live-streaming lecture: content and video | Live-streaming lecture
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Fig.2 A live-streaming class on DingTalk
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Table 2 Characteristics of the sample (n=214)

Characteristics Number Percentage

Age of teachers

20-29 33 154

30-39 59 27.6

40-49 80 374

50 and over 42 19.6
Gender of teachers

Male 98 45.8

Female 116 54.2
Domain of teaching

Arts and humanities 131 61.2

Agriculture, engineering, and medical sciences 56 26.2

Economics and business 27 12.6

Experience of technology-enhanced teaching

1-2 years 50 234
3-5 years 72 33.6
6-10 years 53 24.8
Over 10 years 39 18.2

Measurement development

All measurement items used in this study were adapted from published sources (Bai
et al., 2019; Kao & Tsai, 2009; Teo et al., 2016; Ursavas et al., 2019; Wang & Wang,
2009). Moreover, in order to design the questionnaire content during the coronavirus
pandemic, two experts in the field of online teaching and learning were consulted for
this study. They assisted in confirming that all items in the questionnaire were in line
with teachers’ familiar tone of expression and could be applied to understand teachers’
actual feelings and behaviors regarding their MTT platform use.

The questionnaire used in this study was adapted from previous research, including
participants’ demographic information and 22 items belonging to six constructs. These
items and their corresponding constructs are as follows: GM (three items, e.g., “I can
learn a lot from my mistakes when using the mobile technology-enhanced teaching
(MTT) platform”), HS (four items, e.g., “I ask the instructor to clarify procedures I
don’t understand well”), SE (four items, e.g., “I am confident that I have adequate abil-
ity to operate the MTT platform™), SN (five items, e.g., “The authorities of my institu-
tion agreed to use the MTT platform in my teaching”), PU (four items, e.g., “Using
the MTT platform improves my teaching performance”), PEU (five items, e.g., “It is
easy for me to become skilled at using the MTT platform”), and BI (four items, e.g.,
“I intend to use mobile technology to perform teaching-related activities and to com-
municate with my students”). All the measurement items used in the questionnaire
adopted a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree).
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Results
Measurement assessment

To assess the reliability and validity of the measures, we adopted a two-step structural
equation modeling approach for the data analysis (Anderson & Gerbing, 1988). First,
the measurement model was evaluated by using confirmatory factor analysis (CFA)
accompanied by LISREL 8.54. Joreskog and Sorbom (1993) suggested using the value
of ¥*/d.f. as a goodness-of-fit index and recommended that y*/d.f. between 2 and 3 is
indicative of a "good" or "acceptable" data-model fit. In the education field, research-
ers have used the x2/d. f- as the fit index for the proposed model. For example, Zhu et al.
(2020) proposed an empirical model of self-directed learning in MOOCs (x*/d.f. =2.86),
while Huang and Teo (2020) provided an extended technology acceptance model on
Chinese teachers’ intentions to use technology (x*/d.f.=1.94). In the current study,
the result of y%/d.f is 1.48, showing an acceptable goodness-of-fit index for our pro-
posed model. Other goodness-of-fit indices were also obtained, including Normed
Fit Index (NFI)=0.97; Non-Normed Fit Index (NNFI)=0.99; Comparative Fit Index
(CFI)=0.99; Incremental Fit Index (IFT)=0.99; Goodness of Fit Index (GFI)=0.89;
Root Mean Square Error of Approximation (RMSEA)=0.04; and Root Mean Square
Residual (RMR)=0.02. Taken together, the CFA results suggested that our proposed
model has a satisfactory fit to the data.

The construct reliability was measured by the Cronbach’s alpha coefficients and the
composite reliability (CR). As seen in Table 3, the Cronbach’s alpha coefficients, rang-
ing from 0.84 to 0.90, which are all above the threshold of 0.7 (Nunnally, 1967), show
an acceptable range of internal consistency for the used items. Next, the CR measures
how consistently individuals respond to the items within a construct. The values of CR
(ranging from 0.84 to 0.90) all exceeded the threshold of 0.7 (Hair et al., 1998), indicat-
ing high internal consistency of the measurement items.

Convergent validity is obtained by the close relationship of two measures with the
same construct. It is statistically achieved under two criteria recommended by Fornell
and Larcker (1981). First, all item factor loadings should be significant and should
exceed 0.7. Second, composite reliability and average variance extracted (AVE) for each
construct must exceed the recommended threshold of 0.8 and 0.5, respectively. AVE is
used to measure the percentage of total variance observed in the items accounted for by
each construct (Fornell & Larcker, 1981). As shown in Table 3, standardized CFA load-
ings for all constructs were significant at the 0.001 level (the lowest ¢ value is 14.22) and
exceeded 0.7. In addition, our CRs (ranging from 0.82 to 0.96) and AVEs (ranging from
0.64 to 0.72) all exceeded 0.5. Hence, the convergent validity was assured. Discriminant
validity is established if the square root of the AVE for each construct is greater than its
correlations to all other constructs (Fornell & Larcker, 1981). In this study, the square
roots of AVE for all constructs, ranging from 0.80 to 0.85 (Table 4), were larger than
other correlations. Therefore, it can be concluded that the instrument had proper discri-
minant validity.

Last, the potential common method bias was examined. If the fit of a one-dimen-
sional model is worse than that of the measurement model, this suggests that the com-
mon method variance does not appear to be a serious threat (Podsakoff et al., 2003). The
results show that the fit of the one-dimensional model is worse than that of the measure-
ment model. As such, the issue of common method bias is of less concern in this study.
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Table 3 Reliability and validity
tests

Items Standardized t-value Cronbach’s a CR AVE

loading
GMO1 0.76 12.33 0.86 0.86  0.68
GMO02 0.90 15.63
GMO03 0.80 13.34
HSO01 0.71 11.19 0.84 0.85 0.66
HS02 0.84 14.01
HS03 0.87 14.72
SEO1 0.79 13.60 0.90 0.90  0.70
SE02 0.88 15.74
SE03 0.86 15.45
SE04 0.82 14.35
SNO1 0.89 15.70 0.85 0.86  0.67
SN02 0.87 14.24
SNO03 0.68 10.71
PUO1 0.89 16.08 0.87 0.88 0.71
PUO2 0.87 15.53
PUO3 0.77 12.98
PEUO3 0.75 12.39 0.84 0.84  0.64
PEUO4  0.77 12.83
PEUO5 0.88 15.72
BIO1 0.87 15.50 0.89 089 0.72
BIO2 0.86 15.22
BIO3 0.82 14.27

GM growth mindset, HS help seeking, SE self-efficacy, SN subjec-
tive norms, PEU perceived ease of use, PU perceived usefulness, B/
behavioral intention, CR composite reliability, AVE Average variance
extracted

Table 4 Descriptive statistics, variance explained, and correlations (n=214)

Constructs Means S.D GM HS SE SN PU PEU BI
GM 4.13 0.71 0.82

HS 423 0.58 0.24 0.81

SE 4.25 0.57 0.39 0.44 0.84

SN 4.06 0.68 0.30 0.34 0.57 0.82

PU 4.12 0.69 0.30 0.36 0.58 0.52 0.84

PEU 4.22 0.60 0.39 0.42 0.67 0.48 0.75 0.80

BI 4.29 0.55 0.42 0.45 0.66 0.50 0.72 0.72 0.85

S.D. standard deviation

On-diagonals are square roots of AVE (boldface)
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Results of the structural model

With an adequate measurement model, the proposed hypotheses were then tested. Accord-
ing to Anderson and Gerbing’s (1988) suggestion, path analysis was employed to assess the
relations among the latent factors. The result shows that model fit was acceptable (y*/d.f. =
277.74/188 =1.48 < 2) and the other goodness of fit indices were: NFI=0.97, NNFI=0.99,
CFI=0.99, IFI=0.99, GFI1=0.89, AGFI=0.86, RMSEA =0.04, and RMR=0.02. The
results demonstrate that the proposed model is valid and exhibited an excellent fit to the
data; a structural model could thus be developed.

Out of six hypotheses, four were supported. Table 5 lists the results of the structural
model, including the standardized path coefficients and the associated z-values of the paths.
First, in terms of the effects of individual factors on teachers’ intention to adopt MTT,
hypotheses 1 to 3 were supported. Teachers’ growth mindset (GM) and self-efficacy (SE)
were two important factors impacting their intentions to use an online teaching platform
(B=0.13, p<.05, H1 was supported; f=0.19, p <.05, H3 was supported), followed by help
seeking (HS) (p=0.19, p<.05, H2 was supported). Next, contrary to our expectations,
social influence (i.e., subjective norms) failed to statistically impact teachers’ willingness
to use MTT platform (f=— 0.03, p> .05, H4 was not supported). Finally, in terms of tech-
nology acceptance factors, although perceived usefulness (PU) of MTT had the strong-
est effect on teachers’ intentions to use the online teaching platform (f=0.47, p<.01,
H5 was supported), perceived ease of use (PEU) did not show a significant influence on
their behavioral intentions ($=0.19, p>.05, H6 was not supported). In sum, the proposed
framework accounted for 79% of the variance explained in MTT behavioral intention, and
most of the hypotheses were supported. This shows that the research provides a satisfactory
theoretical explanation for the teachers’ acceptance model of the MTT platform. Figure 3
illustrated the result of the structural model.

Discussion

This study proposed an integrated model to examine university teachers’ intentions to use
a mobile technology-enhanced teaching (MTT) platform from three perspectives, namely
individual attributes, social influence, and technology acceptance factors. The proposed
model was well supported by the high predictive power of teachers’ behavioral intention,
and most of the hypotheses were supported. Based on the results, this study concludes
the following findings. First, teachers’ intentions to adopt MTT were determined by three

Table 5 The results of the

hypothesis tests Hypotheses Paths B t-value
H1 GM —BI 0.13% 2.36
H2 HS—BI 0.11% 1.97
H3 SE—BI 0.19* 2.09
H4 SN—BI -0.03 -0.51
H5 PU—BI 0.47%% 297
H6 PEU — BI 0.19 1.02

#p <.05; #p < .01
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Fig.3 The results of the structural model (N=214)

individual factors (i.e., growth mindset, help seeking, and self-efficacy). Secondly, with
regard to the technology acceptance factors, only perceived usefulness had a positive
impact on teachers’ behavioral intentions, but not on their perceived ease of use. Lastly,
social influence (i.e., subjective norms) failed to significantly influence teachers’ behavio-
ral intentions.

The findings show that all three individual attributes play a crucial role in teachers’
intentions to use MTT. Consistent with previous research (Chavoshi & Hamidi, 2019;
Davis, 1989; Wang & Wang, 2009), this study confirms that individual beliefs are critical
in explaining users’ intentions to adopt technology. More specifically, regarding the MTT
adoption intention of university teachers, growth mindset (Seaton, 2018; Zeng et al., 2019),
help seeking (Bai et al., 2019; Butler, 2007), and self-efficacy (Kang & Shin, 2015; Lai
et al., 2018; Teo & Zhou, 2014) were identified as essential influential factors. As men-
tioned earlier, the outbreak of COVID-19 has forced all universities in China to employ
online teaching. Some online teaching platforms were released in a hurry (Chen et al.,
2020; Demuyakor, 2020), which put teachers in an online teaching dilemma. Therefore,
personal attributes have a great influence on teachers’ willingness to adopt online teaching
platforms. For example, if teachers are confident in their ability (i.e., they have a growth
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mindset) to learn and use online teaching systems, to seek help when encountering dif-
ficulties, and to successfully solve problems and implement the platform, then their will-
ingness to adopt this online teaching platform will be greatly enhanced. Therefore, school
authorities should provide on-the-job training on the online teaching platforms in advance,
or provide timely Q&A technical consultation, so that teachers can operate the system pro-
ficiently before formal online teaching, thereby enhancing their confidence. In this way,
teachers’ willingness to use online teaching technology can be greatly improved, and stu-
dents’ learning efficiency can be enhanced.

Second, our research failed to support the social influence on university teachers’ behav-
ioral intentions to adopt the MTT. This finding echoes previous research, that is, subjective
norms have no predictive power on teachers’ intentions to use technology (Ma et al., 2005;
Teo et al., 2016; Yuen & Ma, 2008). From the observations of this study, the following
reasons can be drawn. Some teachers are less influenced by supervisors, institutions, or
colleagues because they subjectively believe that certain technologies should be used for
teaching, and then they will implement them. Teachers who are accustomed to using tra-
ditional teaching methods may have no intention or even do not agree with using online
teaching systems. In other words, the subjective opinions of university teachers, rather than
those of their peers, have a decisive influence on the teaching methods or the technology
they will use in the class.

Finally, in terms of technological acceptance factors, while perceived usefulness (PU)
appeared to be the most influential factor of teachers’ intentions to adopt MTT, perceived
ease of use (PEU) failed to exert its influence. This result is inconsistent with prior stud-
ies which found that both PU and PEU directly impacted teachers’ intentions to adopt
mobile technology (Chavoshi & Hamidi, 2019; Hsieh & Tsai, 2017; Teo et al., 2016). In
response to this result, we present the following views. Whether the functionality of MTT
can improve teachers’ work efficiency and teaching performance will also affect students’
evaluation of the teaching effectiveness. Therefore, it is not surprising that the perceived
usefulness of MTT has become the decisive factor in teachers” willingness to adopt MTT.
On the other hand, most of the university teachers had been trained to use the MTT plat-
form after they participated in this study. In this case, the PEU of MTT may not be the
main consideration for the university teachers. In terms of practical implications, how-
ever, we still recommend collecting the opinions of teachers and students using MTT and
improving certain functions. Both of these practices can enhance teachers’ willingness to
adopt MTT or its advanced version, and improve students’ satisfaction with online teaching
(which may not be a substitute for face-to-face teaching).

The finding provides some implications for the development of mobile technology-
enhanced teaching platforms during the post-COVID-19 era. First, the results showed
that three constructs of the individual factor (i.e., growth mindset, help-seeking, and self-
efficacy) all have significant impacts on MTT adoption. This has some important impli-
cations for teachers’ professional development as their willingness to use and their pro-
ficiency in using MTT platforms are the keys to continually delivering quality online
courses. Therefore, it is suggested that further teacher support systems and training-based
systems be provided in the context of online teaching to help teachers dare to try new or
different teaching platforms, to improve their self-efficacy, and to be willing to seek help
when encountering difficulties. In addition to the individual factor, the results also found
that perceived usefulness has the most significant impact on teachers’ adoption of MTT;
therefore, an upgraded MTT platform with multiple functions which can improve teachers’
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teaching performance and efficiency would be essential. For example, featured functions
such as quiz-based instant-answer games are suggested to be included in future platform
designs. Finally, we conducted this research from the perspective of university teachers;
however, this was also the first time for university students to take classes online at home,
and many of them only used mobile phones to attend classes. Therefore, researchers can
conduct further investigations regarding the effectiveness of the complete online courses
from students’ perspectives.

Conclusions and limitations

The global education system is facing huge challenges. Due to the COVID-19 pandemic,
schools have had to close and completely initiate online teaching. The successful imple-
mentation of mobile learning rests on the acceptance of higher education teachers. There-
fore, this study aimed to propose a research framework of university teachers’ acceptance
of mobile technology-enhanced teaching (MTT) platforms, and attempted to identify influ-
ential factors by integrating existing theories from the perspectives of individual charac-
teristics, social influence, and technological acceptance factors. Based on structural equa-
tion modeling, a total of 214 responses from university teachers were analyzed based on
the proposed research questions. The main findings are concluded as follows. First of all,
the results show that three individual factors (i.e., growth mindset, help seeking, and self-
efficacy) had a great influence on university teachers’ acceptance of MTT. Second, the pro-
posed social factor (social norms) was not significant in this study. Third, as one of the
technology acceptance factors, perceived usefulness appears to be the most critical deter-
minant of MTT acceptance, while perceived ease of use had no significant impact on the
adoption of the MTT platform. Taken together, this present research has special reference
value for improving online teaching research and practice during world-wide school clo-
sures caused by the pandemic.

Some limitations of this study are as follows. First, in order to collect first-hand data,
this research survey was conducted in China. More comparison studies involving differ-
ent cultures are suggested for future research to increase the generalizability of the results.
Second, the research setting of the current study is DingTalk, the very first mobile technol-
ogy-enhanced teaching platform adopted in China. Other types of mobile teaching systems
are suggested for testing the generalizability of the findings. Third, the antecedents of MTT
adoptions are limited to three perspectives (i.e., individual, social, and technology accept-
ance factors). Future studies may include other variables (e.g., affective attributes of MTT
use) to increase the explanatory power and generalizability of the model. Regarding the
different prior experiences of technology-enhanced teaching on the intention of adoption,
it is suggested that further research be conducted using an experimental design to compare
the effects on users with and without experience.

Appendix

See Table 6.

AECT @ Springer



K.-Y.Tang et al.

2722

(SL61) udzly pue uraqyst] woxy pardepy

(6007) Tesy, pue oey| woxy paydepy

(6107) T8 10 reg woiy paydepy

(9000) Moam( pue (6107) ‘T 10 reg woy pardepy

wopje[d I.LIN 9y JO asn Aw uo mara 9AnIsod e aaey ow punore 9[dodd

Suryoed) auruo 1oy woperd [ LA 2yl Jo uondope Aw ojeroaidde [im sanSeaqjoo AN
werdoxd Aw ur wroperd I LA 2yl 9sn p[noys | Juiyl sandea[[od AN

sos1n02 aurfuo Aw ur wrope[d I LA 9y Jo 9sn oy} 1oddns uonmmsur Aw jo sanuoyine ayJ,
Suryoea) Aw ur woperd LA 2y} JO 9sn ) 03 paaiSe uonmusur AW jo sanLoyine ay,

sar

-1anoe Suryoes)y Awr ojur uriopiefd ILIA U} JO SIJauaq Y} JeISUI UBd [ JBY) JUIPLUOD EM I
J1 3N 0} MOy

QW MOYS 0) PUNOIE SUO OU ST AIAY) JT UAAS uofie[d LLIA U} 9Sn Ued | Jey) JUSPYUOD We |

uerd Suryoesy Awr yyim wroprerd L LA U} JO suonouny oy eISAUT Ued | oY) JUSPYUOD We |

uroperd LA oy) arerado 0} Aiiqe ayenbape aAey | Jey) JUSPYUOD We |

(w1 pasIaAI)
s1oy1o woiy day y23s jou prp T ‘wuiopierd LA Y3 JO 9sn oy} SuruIed] 9[qnox pey [ JI uoAg
K1essaoau J1 djoy 10 yse ued | woym adoad Ajr3uapr 03 A1 |
droy 107 s100d yse [[im T ‘werSoid oY) UT [RLIOJEW AY) PUBISIOPUN J UL | USYA\

[[oM PUBISIOPUN J,U0p T JT sAINpasoid AJ1Ie[d 0) J0JoNISUT o) NSE [[1M |

110JJ9 a1ow ut Sunind Aq waojrerd I LA oY) Sursn saoxdwr ued |
wopjed 1IN oy} Sursn uaym jrosAw a3ud[reyd o) 1] |

wuoperd (LLIN)
Suryoea) pasuequa-£30[0Uyd9) 2[IqOW Y} SUISN UIYM SIS AW WOIJ JO] B UIBJ[ Ued |

SONS
«VONS
EONS
CONS
TONS
(NS) swiou 2A122[qng

y0dS

€0dS

(ES

10dS
(g8) Koeoyge-jog

FOSH
€0SH
TOSH
T0SH
(SH) Sunyess dloH
COND
TOND

TOND
(IND) 19SpUIL (31010

$92IN0S

10N0SUO0I Yoea I0J SWal JUSWINSBIJN

SWId)I JjuslaInseaul JO ISIT 9 9|qe]

pringer

A s



2723

Factors influencing university teachers' use of a mobile...

(961 “Arreuuny) (£°0 uey) ssof) SUIpeo] J03oe) MO € 0) INP PIAOWIAI JIOM SWIRJ USADS "SWAI POAOWIDY,,

urtopje[d LI oY) 9Sn SISYI0 Jey) PUSUIIOIAT 0} OYI] P[NOM |
amny oy ur Juswdoraaap [euolssayold 1oy wrope[d ILJA oY) 9sn 0} pe[3 9q P[nom |
armng oy ur wrzoperd LA 9yl JO 9sn AW 9SBAIOUT 0) PUAUI |
sonIAnOR paje[eI-Suryoed) wiojrad o) urtioperd I LA 93 9Sn 0 puajul |
(6007) Suep pue Suepy woly paydepy
uuioprerd LLIA 9y} Suisn Aq APUSIOLJQ 10U SANIANOR Suryoes) 93o[dwod 0} ow I0j Ase SI ]
uerd Suryoea) Aw ym waoperd I LI Y3 JO suonouny ay) 9)eI3a)ur 0) dw 1oy ASed SI J]
uropye[d J,LJA 93 Sulsn je pI[[DS dW0d3q 0} dw I0J ASed SI I]
sjuapNIs (IIm dJedrunwiwod o} uoyerd I LA 93 9sn A[Ises ueo |
$9s1m02 aurfuo Aw J0j urioperd J,LIN Y3 9sn A[Ises ueo |
(6861) stae( woy pardepy
Suryoeay Aw ur juswdoroadp Teuorssajord ay) djoy ueo woperd I LA 2yl Suisn ‘our 104
yI10m AW 19A0 [013U0D 1918213 ow sAAIS wope[d [ LA 2y) Suisn)

19Yoea) B St AOUQIoJe yIom Aw sosearour wuope(d 1A ay) Suisn)

Qouewojrad Suryoed) Aw saroxdwr waoperd LN oy Suisn

(6861) staeq woy paydepy

=701
€o0rd
co1rd
1014
(19) uonuaju] [eIOIARBYDY
S0Ndd
¥0Ndd
£0Ndd
»c0Ndd
«10014dd

(NHAd) 2SN JO 9sBd PIAIAII]

«70Nd
€ond
cond
Tond

(Nd) sseunjosn paATadIog

$92IN0S 30N1SU0d Yoed J0J SWANT JUIWAINSLIJA

(ponunuoo) g s|qey

pringer

As



2724 K.-Y.Tang et al.

Acknowledgements This paper has benefited from the comments and suggestions of the Editor and three
anonymous reviewers. Partial financial support from the Ministry of Science and Technology, Taiwan,
under Grant Numbers MOST 109-2511-H-011-002-MY3, MOST 109-2410-H-424-003, and MOST 109-
2511-H-130-002 is also acknowledged.

Declarations

Conflict of interest The authors declare that they have no conflict of interest.

Ethical approval “All procedures performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical standards.”

Informed consent Informed consent was obtained from all individual participants included in the study.

References

Ajzen, 1. (1988). Attitudes, personality, and behavior. Dorsey Press.

Ajzen, L. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes,
50(2), 179-211.

Al-Emran, M., Mezhuyev, V., & Kamaludin, A. (2018). Technology acceptance model in M-learning con-
text: A systematic review. Computers & Education, 125, 389-412.

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A review and recom-
mended two-step approach. Psychological Bulletin, 103(3), 411-423.

Bai, B., & Guo, W. (2019). Motivation and self-regulated strategy use: Relationships to primary school
students’ English writing in Hong Kong. Language Teaching Research. https://doi.org/10.1177/13621
68819859921

Bai, B., & Wang, J. (2020). The role of growth mindset, self-efficacy and intrinsic value in self-regulated
learning and English language learning achievements. Language Teaching Research. https://doi.org/
10.1177/1362168820933190

Bai, B., Wang, J., & Chai, C. S. (2019). Understanding Hong Kong primary school English teachers’ con-
tinuance intention to teach with ICT. Computer Assisted Language Learning. https://doi.org/10.1080/
09588221.2019.1627459

Bamberger, P. (2009). Employee help-seeking: Antecedents, consequences and new insights for future
research. In A. Joshi & H. Liao (Eds.), Research in personnel and human resources management (Vol.
28, pp. 49-98). Emerald Group Publishing Limited.

Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual Review of Psychology, 52(1),
1-26.

Bao, W. (2020). COVID-19 and online teaching in higher education: A case study of Peking University.
Human Behavior and Emerging Technologies, 2(2), 113-115.

Bedford, S. (2017). Growth mindset and motivation: A study into secondary school science learning.
Research Papers in Education, 32(4), 424-443.

Beteille, T., Ding, E., Molina, E., Pushparatnam, A., & Wilichowski, T. (2020). Three principles to support
teacher effectiveness during COVID-19 (pp. 1-8). Teachers Thematic Group World Bank. https://doi.
org/10.1596/33775

Butler, R. (2007). Teachers’ achievement goal orientations and associations with teachers’ help seeking:
Examination of a novel approach to teacher motivation. Journal of Educational Psychology, 99(2),
241-252.

Chavoshi, A., & Hamidi, H. (2019). Social, individual, technological and pedagogical factors influencing
mobile learning acceptance in higher education: A case from Iran. Telematics and Informatics, 38,
133-165.

Chen, Q., Liang, M., Li, Y., Guo, J., Fei, D., Wang, L., He, L., Sheng, C., Cai, Y., Li, X., & Wang, J. (2020).
Mental health care for medical staff in China during the COVID-19 outbreak. The Lancet Psychiatry,
7(4), el5—el6.

Chen, F. H., Looi, C. K., & Chen, W. (2009). Integrating technology in the classroom: A visual conceptu-
alization of teachers’ knowledge, goals and beliefs. Journal of Computer Assisted Learning, 25(5),
470-488.

@ Springer ACECT


https://doi.org/10.1177/1362168819859921
https://doi.org/10.1177/1362168819859921
https://doi.org/10.1177/1362168820933190
https://doi.org/10.1177/1362168820933190
https://doi.org/10.1080/09588221.2019.1627459
https://doi.org/10.1080/09588221.2019.1627459
https://doi.org/10.1596/33775
https://doi.org/10.1596/33775

Factors influencing university teachers' use of a mobile... 2725

Cheng, K. H., & Tsai, C. C. (2011). An investigation of Taiwan University students’ perceptions of online
academic help seeking, and their web-based learning self-efficacy. The Internet and Higher Education,
14(3), 150-157.

Chiu, C. M., & Wang, E. T. (2008). Understanding Web-based learning continuance intention: The role of
subjective task value. Information & Management, 45(3), 194-201.

Chiu, Y. L., & Tsai, C. C. (2014). The roles of social factor and internet self-efficacy in nurses’ web-
based continuing learning. Nurse Education Today, 34(3), 446-450.

Chu, T. H., & Chen, Y. Y. (2016). With good we become good: Understanding e-learning adoption by
theory of planned behavior and group influences. Computers & Education, 92, 37-52.

Chu, H. C., Hwang, G. J., & Tseng, J. C. R. (2010). An innovative approach for developing and employ-
ing electronic libraries to support context-aware ubiquitous learning. Electronic Library, 28(6),
873-890.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information
technology. MIS Quarterly, 13, 319-340.

Demuyakor, J. (2020). Coronavirus (COVID-19) and online learning in higher institutions of education:
A survey of the perceptions of Ghanaian international students in China. Online Journal of Com-
munication and Media Technologies, 10(3), e202018.

Dweck, C. S. (2006). Mindset: The new psychology of success. Random House.

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual Review of Psychol-
ogy, 53(1), 109-132.

Fishbein, M., & Ajzen, 1. (1975). Belief, attitude, intention, and behavior: An introduction to theory and
research. Addison-Wesley.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables
and measurement error. Journal of Marketing Research, 18(1), 39-50.

Geller, D., & Bamberger, P. A. (2012). The impact of help seeking on individual task performance: The
moderating effect of help seekers’ logics of action. Journal of Applied Psychology, 97(2), 487.
Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1998). Multivariate data analysis. Prentice Hall.
Hsiao, C. H., & Tang, K. Y. (2014). Explaining undergraduates’ behavior intention of e-textbook adop-

tion: Empirical assessment of five theoretical models. Library Hi Tech, 32(1), 139-163.

Hsiao, C.-H., Chang, J. J., Wu, P.-C., & Tang, K.-Y. (2020). Borrowing books from a convenience store?
An innovative library service. Library Hi Tech, 38(3), 537-553.

Hsieh, W. M., & Tsai, C. C. (2017). Taiwanese high school teachers’ conceptions of mobile learning.
Computers & Education, 115, 82-95.

Hsu, L. (2016). Examining EFL teachers’ technological pedagogical content knowledge and the adoption
of mobile-assisted language learning: A partial least square approach. Computer Assisted Language
Learning, 29(8), 1287-1297.

Huang, F., & Teo, T. (2020). Influence of teacher-perceived organisational culture and school policy on
Chinese teachers’ intention to use technology: An extension of technology acceptance model. Edu-
cational Technology Research and Development, 68, 1547-1567.

Huang, F., Teo, T., Sdnchez-Prieto, J. C., Garcia-Pefialvo, F. J., & Olmos-Miguelafiez, S. (2019). Cul-
tural values and technology adoption: A model comparison with university teachers from China
and Spain. Computers & Education, 133, 69-81.

Huang, R. H., Liu, D. J., Tlili, A., Yang, J. F., & Wang, H. H. (2020). Handbook on facilitating flex-
ible learning during educational disruption: The Chinese experience in maintaining undisrupted
learning in COVID-19 outbreak. Beijing: Smart Learning Institute of Beijing Normal University.
Retrieved July 31, 2020, from https://iite.unesco.org/wp-content/uploads/2020/03/Handbook-on-
Facilitating-Flexible-Learning-in-COVID-19-Outbreak-SLIBNU-V 1.2-20200315.pdf.

Hwang, G. J., & Tsai, C. C. (2011). Research trends in mobile and ubiquitous learning: A review of pub-
lications in selected journals from 2001 to 2010. British Journal of Educational Technology, 42(4),
E65-E70.

Jong, M. S. Y. (2019). Sustaining the adoption of gamified outdoor social enquiry learning in high
schools through addressing teachers’ emerging concerns: A 3-year study. British Journal of Educa-
tional Technology, 50(3), 1275-1293.

Joo, Y. J., Park, S., & Lim, E. (2018). Factors influencing preservice teachers’ intention to use technol-
ogy: TPACK, teacher self-efficacy, and technology acceptance model. Journal of Educational Tech-
nology & Society, 21(3), 48-59.

Joreskog, K. G., & Sorbom, D. (1993). LISREL 8: Structural equation modeling with the SIMPLIS com-
mand language. Scientific Software International.

Kang, M., & Shin, W. S. (2015). An empirical investigation of student acceptance of synchronous
e-Learning in an online university. Journal of Educational Computing Research, 52(4), 475-495.

AECT @ Springer


https://iite.unesco.org/wp-content/uploads/2020/03/Handbook-on-Facilitating-Flexible-Learning-in-COVID-19-Outbreak-SLIBNU-V1.2-20200315.pdf
https://iite.unesco.org/wp-content/uploads/2020/03/Handbook-on-Facilitating-Flexible-Learning-in-COVID-19-Outbreak-SLIBNU-V1.2-20200315.pdf

2726 K.-Y.Tang et al.

Kao, C. P., & Tsai, C. C. (2009). Teachers’ attitudes toward web-based professional development, with
relation to Internet self-efficacy and beliefs about web-based learning. Computers & Education,
53(1), 66-73.

Lai, C. L., & Hwang, G. J. (2015). High school teachers’ perspectives on applying different mobile
learning strategies to science courses: The national mobile learning program in Taiwan. Interna-
tional Journal of Mobile Learning and Organisation, 9(2), 124—145.

Lai, C. L., Hwang, G. J., Liang, J. C., & Tsai, C. C. (2016). Differences between mobile learning envi-
ronmental preferences of high school teachers and students in Taiwan: A structural equation model
analysis. Educational Technology Research and Development, 64(3), 533-554.

Lai, H. J. (2020). Investigating older adults’ decisions to use mobile devices for learning, based on the
unified theory of acceptance and use of technology. Interactive Learning Environments, 28(7),
890-901.

Lai, H.-M., Hsiao, Y.-L., & Hsieh, P.-J. (2018). The role of motivation, ability, and opportunity in uni-
versity teachers’ continuance use intention for flipped teaching. Computers & Education, 124,
37-50.

Lee, S. W. Y., & Tsai, C. C. (2013). Technology-enhanced learning in secondary and undergraduate bio-
logical education: Observations from literature review. Journal of Science Education and Technol-
ogy, 22(2), 226-233.

Liu, S. H. (2017). Relationship between the factors influencing online help-seeking and self-regulated
learning among Taiwanese preservice teachers. Computers in Human Behavior, 72, 38-45.

Ma, W. W. K., Andersson, R., & Streith, K. O. (2005). Examining user acceptance of computer tech-
nology: An empirical study of student teachers. Journal of Computer Assisted Learning, 21(6),
387-395.

Mittal, N., & Alavi, S. (2020). Construction and psychometric analysis of teachers mobile learning
acceptance questionnaire. Interactive Technology and Smart Education, 17(2), 171-196.

Motaghian, H., Hassanzadeh, A., & Moghadam, D. K. (2013). Factors affecting university instructors’
adoption of web-based learning systems: Case study of Iran. Computers & Education, 61, 158-167.

Nie, J., Zheng, C., Zeng, P., Zhou, B, Lei, L., & Wang, P. (2020). Using the theory of planned behavior
and the role of social image to understand mobile English learning check-in behavior. Computers &
Education, 156, 103942.

Nunnally, J. C. (1967). Psychometric theory (1st ed.). McGraw-Hill.

Pintrich, P. R., Smith, D. A. F., Garcia, T., & McKeachie, W. J. (1991). A manual for the use of the moti-
vated strategies for learning questionnaire (MSLQ). University of Michigan.

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., & Podsakoff, N. P. (2003). Common method biases in
behavioral research: A critical review of the literature and recommended remedies. Journal of
Applied Psychology, 88(5), 879-903.

Richardson, D. S., Bledsoe, R. S., & Cortez, Z. (2020). Mindset, motivation, and teaching practice: Psy-
chology applied to understanding teaching and learning in STEM disciplines. CBE—Life Sciences
Education, 19(3), 46.

Séanchez-Prieto, J. C., Olmos-Miguelaiez, S., & Garcia-Peiialvo, F. J. (2017). MLearning and pre-ser-
vice teachers: An assessment of the behavioral intention using an expanded TAM model. Comput-
ers in Human Behavior, 72, 644—-654.

Santi, E. A., Gorghiu, G., & Pribeanu, C. (2020). Teachers’ perceived self-efficacy for mobile teaching
and learning. Romanian Journal for Multidimensional Education, 12, 157-166.

Seaton, F. S. (2018). Empowering teachers to implement a growth mindset. Educational Psychology in
Practice, 34(1), 41-57.

Smith, P. K., Grant, L., Conway, C., & Narayan, V. (2016). Mobile devices and mobile learning: Shifting the
mindset of teachers and learners. International Journal of Mobile and Blended Learning, 8(4), 1-16.

Taylor, S., & Todd, P. A. (1995). Understanding information technology usage: A test of competing
models. Information Systems Research, 6(2), 144—176.

Teo, T. (2019). Students and teachers’ intention to use technology: Assessing their measurement equiva-
lence and structural invariance. Journal of Educational Computing Research, 57(1), 201-225.

Teo, T., & Zhou, M. (2014). Explaining the intention to use technology among university students: A struc-
tural equation modeling approach. Journal of Computing in Higher Education, 26(2), 124—142.

Teo, T., Milutinovié, V., & Zhou, M. (2016). Modelling Serbian pre-service teachers’ attitudes towards
computer use: A SEM and MIMIC approach. Computers & Education, 94, 77-88.

Thompson, R. L., Higgins, C. A., & Howell, J. M. (1991). Personal computing: Toward a conceptual
model of utilization. MIS Quarterly, 15, 125-143.

Tschannen-Moran, M., & Hoy, A. W. (2001). Teacher efficacy: Capturing an elusive construct. Teaching
and Teacher Education, 17(7), 783-805.

@ Springer ACECT



Factors influencing university teachers' use of a mobile... 2727

Tseng, H., Kuo, Y. C., & Walsh, E. J. (2020). Exploring first-time online undergraduate and graduate
students’ growth mindsets and flexible thinking and their relations to online learning engagement.
Educational Technology Research and Development, 68(5), 2285-2303.

UNESCO. (2020). Global Education Coalition-290-million students out school due-COVID-19.
UNESCO.

Ursavas, O.F, Yalgin, Y., & Bakir, E. (2019). The effect of subjective norms on preservice and in-service
teachers’ behavioral intentions to use technology: A multigroup multimodel study. British Journal of
Educational Technology, 50(5), 2501-2519.

van Dinther, M., Dochy, F., Segers, M., & Braeken, J. (2013). The construct validity and predictive validity
of a self-efficacy measure for student teachers in competence-based education. Studies in Educational
Evaluation, 39(3), 169-179.

Venkatesh, V., & Morris, M. G. (2000). Why don’t men ever stop to ask for directions? Gender, social influ-
ence, and their role in technology acceptance and usage behavior. MIS Quarterly, 24, 115-139.

Wang, W. T., & Wang, C. C. (2009). An empirical study of instructor adoption of web-based learning sys-
tems. Computers & Education, 53(3), 761-774.

Wang, H. Y., Liu, G. Z., & Hwang, G. J. (2017). Integrating socio-cultural contexts and location-based
systems for ubiquitous language learning in museums: A state of the art review of 2009-2014. British
Journal of Educational Technology, 48(2), 653—-671.

Won, S., Hensley, L. C., & Wolters, C. A. (2021). Brief research report: Sense of belonging and academic
help-seeking as self-regulated learning. Journal of Experimental Education, 89(1), 112—124.

Yuen, A. H., & Ma, W. W. (2008). Exploring teacher acceptance of e-learning technology. Asia-Pacific
Journal of Teacher Education, 36(3), 229-243.

Zeng, G., Chen, X., Cheung, H. Y., & Peng, K. (2019). Teachers’ growth mindset and work engagement in
the Chinese educational context: Well-being and perseverance of effort as mediators. Frontiers in Psy-
chology, 10, 839. https://doi.org/10.3389/fpsyg.2019.00839

Zhao, Y., Ni, Q., & Zhou, R. (2018). What factors influence the mobile health service adoption? A meta-
analysis and the moderating role of age. International Journal of Information Management, 43,
342-350.

Zhu, M., Bonk, C. J., & Doo, M. Y. (2020). Self-directed learning in MOOCsSs: Exploring the relationships
among motivation, self-monitoring, and self-management. Educational Technology Research and
Development, 68, 2073-2093.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Kai-Yu Tang is an Assistant Professor of international business at Ming Chuan University. His research
interests include mobile commerce, social network analysis, and computational thinking.

Chun-Hua Hsiao is a Professor of marketing at Kainan University. Her research interests include technology
adoption, consumer behavior, mobile commerce, and gamification.

Yun-Fang Tu is an Assistant Professor of educational technology at the Department of Library and Infor-
mation Science, Research and Development Center for Physical Education, Health, and Information Tech-
nology, Fu Jen Catholic University, and Wenzhou University. Her research interests include digital library,
mobile and ubiquitous learning.

Gwo-Jen Hwang is a Chair Professor at the Graduate Institute of Digital Learning and Education, National
Taiwan University of Science and Technology. His research interests include mobile learning, digital game-

based learning, flipped classroom and Al in education.

Youmei Wang is a Professor of educational technology at Wenzhou University. His research interests
include digital learning and Al in education.

AECT @ Springer


https://doi.org/10.3389/fpsyg.2019.00839

2728 K.-Y.Tang et al.

Authors and Affiliations

Kai-Yu Tang' - Chun-Hua Hsiao?® - Yun-Fang Tu** . Gwo-Jen Hwang” - Youmei Wang*

Kai-Yu Tang
ky.nctu@gmail.com

Yun-Fang Tu
sandy0692 @gmail.com

Gwo-Jen Hwang
gjhwang.academic @gmail.com

Youmei Wang

wangyoumei@ 126.com

Department of International Business, Ming Chuan University, #250 Zhong Shan N. Rd., Sec. 5,
Taipei 111, Taiwan

Department of Marketing, Kainan University, #1, Kainan Rd., Taoyuan 338, Taiwan

Department of Library and Information Science, Research and Development Center for Physical
Education, Health, and Information Technology, Fu Jen Catholic University, #510, Zhongzheng
Rd., New Taipei City 242, Taiwan

Department of Educational Technology, Wenzhou University, Chashan University Town,
Wenzhou 325035, Zhejiang Province, China

Graduate Institute of Digital Learning and Education, National Taiwan University of Science
and Technology, #43, Sec. 4, Keelung Rd., Taipei 116, Taiwan

@ Springer ACECT


http://orcid.org/0000-0001-6454-5964

	Factors influencing university teachers’ use of a mobile technology-enhanced teaching (MTT) platform
	Abstract
	Introduction
	Literature review: theoretical framework and hypotheses development
	Individual Factors
	Social Factor
	Technological Acceptance Factor

	Methodology
	Procedure and subjects
	Measurement development

	Results
	Measurement assessment
	Results of the structural model

	Discussion
	Conclusions and limitations
	Acknowledgements 
	References




