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Abstract: Significant advancements in mobile technology have offered tremendous
potential for mobile-assisted vocabulary learning (MAVL). Given the relatively few
studies on learners’ acceptance of MAVL, this study integrates the Technology
Acceptance Model (TAM) with the Self-Determination Theory to assess participants’
acceptance and motivation levels regarding MAVL applications and to identify
predictors of users’ intention to utilise these applications. Questionnaire data from
270 Chinese English as a foreign language university students revealed that the
participants exhibited a strong intention to learn English vocabulary via mobile
applications, and they reported high levels of motivation. Additionally, structural
equation modelling analysis results indicated that perceived usefulness, perceived
ease of use, and perceived competence accounted for 61 % of the variance in users’
behavioural intention to use MAVL applications, which demonstrated a stronger
explanatory power than the original TAM. Perceived autonomy and perceived
competence, however, failed to predict usage intention of MAVL. The proposed
theoretical framework extends the original TAM and offers implications for appli-
cation developers, suggesting the importance of designing user-friendly applications.

Keywords:mobile-assisted vocabulary learning; technology acceptance model; self-
determination theory; structural equation modelling; Chinese EFL learners

1 Introduction

The rapid advancement of mobile technology has fundamentally transformed
students’way of learning (Duman et al., 2014; Kukulska-Hulme et al., 2017). According
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to Park et al. (2012), mobile learning (m-learning) refers to the acquisition of
knowledge anytime and anywhere on handheld or palmtop devices. With the
increasing ubiquity of mobile devices such as smartphones, tablet computers, and
laptops in education, m-learning is gaining popularity among language learners,
which facilitates the rise ofmobile-assisted language learning (MALL) (Burston, 2015;
Chen et al., 2020; Hwang and Fu, 2019). In the post-pandemic era, mobile technology
continues to play a significant role in assisting students’ language learning (Li, 2024).

Researchers have highlighted several affordances of MALL, including providing
abundant learning resources (Zhang & Pérez-Paredes, 2021), individualising extra-
curricular self-study (Lai & Zheng, 2018), and reducing learning stress (Ilic, 2015).
Despite the enormous potential of MALL, complex technical problems (Lin & Lin,
2019) and uneven quality of studymaterials (Zou& Yan, 2014)may cause resistance to
mobile technology among language learners. The benefits and challenges influence
levels of willingness to accept mobile learning applications, which play an essential
role in the successful implementation ofMALL. Therefore, it is important to examine
students’ acceptance levels and their influencing factors. In educational technology
research, an emerging trend is adopting the technology acceptance model to
examine factors that affect users’ intention to accept burgeoning technologies, such
as online learning (Chahal & Rani, 2022; Park, 2009). Nevertheless, relatively few
studies have systematically examined users’ acceptance of MALL under a theoretical
framework.

Vocabulary learning is an integral task for language learners, as it lays the
foundation for mastering listening, speaking, reading, and writing skills (Nation,
2022). However, memorizing vocabulary is also a challenging task that might impose
an onerous burden on foreign language learners (Lin & Lin, 2019). The booming
development of mobile technologies offers promising solutions to the challenges of
vocabulary acquisition (Yu & Trainin, 2022). Accordingly, there has been a growing
trend towards integratingmobile technologies into vocabulary acquisition in English
as a foreign language (EFL) countries such as China. As Zhang and Pérez-Paredes
(2021) found, Chinese EFL learners demonstrated a strong motivation to learn and
memorize English vocabulary on mobile devices. This strong motivation makes
it worthwhile to investigate motivational factors that might affect technology
acceptance among Chinese learners.

Considering the aforementioned research gaps, this study proposes a research
model combining the Technology Acceptance Model (Davis, 1989) and the Self-
Determination Theory of Motivation (Deci & Ryan, 1985) to identify factors that
impact Chinese EFL learners’ acceptance ofmobile vocabulary learning applications.
It is hoped that the research findings could guide the rapidly growing m-learning
industry in China to develop more effective vocabulary learning applications.
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2 Literature review

2.1 Mobile-assisted vocabulary learning

As a novel strand of computer-assisted language learning (CALL), mobile-assisted
language learning (MALL) has garnered considerable scholarly attention, particu-
larly in the domain of mobile-assisted vocabulary learning (MAVL) (Burston, 2015;
Burston &Giannakou, 2022; Hwang& Fu, 2019). According to OkumuşDağdeler’s (2023)
systematic review, two research foci of MAVL research are vocabulary achievement
and learners’ attitudes.

Studies on vocabulary achievement typically employed the pre-test-post-test
design, which has consistently demonstrated the effectiveness ofmobile applications
in improving vocabulary learning outcomes (cf. Li, 2021; Li & Hafner, 2022; Shadiev
et al., 2020). For instance, Li and Hafner (2022) compared the effect of mobile
vocabulary learning and paper-based vocabulary learning on Chinese EFL under-
graduate students’ vocabulary knowledge gains. Results showed that both digitized
(t = 21.25, p < 0.05) and paper-based (t = 13.74, p < 0.05) word cards significantly
improved students’ word knowledge, and students using word cards on the mobile
app benefited more. Ameta-analysis by Lin and Lin (2019) also yielded a positive and
large effect size of MAVL intervention (Hedge’s g = 1.005, ES = 0.94). In summary,
these findings collectively suggest the potential of mobile applications in vocabulary
acquisition.

Research on learners’ perceptions of MAVL has reported mixed findings. Data
from self-report questionnaires and interviews reveal affordances of MAVL in
increasing efficacy, enhancing motivation, and elevating interest. For instance,
Shadiev et al. (2020) identified that learners generally perceived MAVL as useful, easy
to use, and engaging, which aligned with Kohnke’s (2020) finding. In Li and Hafner’s
(2022) study, interviewees recognised that mobile applications boosted their learning
motivation and interest, and some of them indicated continuous intention to use
mobile applications for future vocabulary learning. Nevertheless, negative aspects of
MAVL have also been pointed out. For example, researchers noted thatmobile devices
could be a distraction, thereby diminishing the effectiveness of vocabulary learning
(Reinders & Hubbard, 2013). Additionally, technical problems such as small screens
might negatively influence user experience (Stockwell, 2010).

Overall, previous research has shown consistent results on the effectiveness of
MAVL but inconclusive findings on students’ perceptions. Understanding users’
acceptance of certain technologies is important for effective implementation (Botero
et al., 2018). Despite the extensive literature on MAVL, few studies have systemati-
cally examined learners’ acceptance of mobile vocabulary learning applications
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under theoretical guidance. Moreover, given the efficacy ofMAVL, it is worthwhile to
explore the behavioural (e.g., perceived usefulness) and psychological factors (e.g.,
motivation) that influence technology acceptance. Therefore, this study will address
this research gap by employing technology acceptance models as theoretical
underpinnings, which will be elaborated on below.

2.2 Technology acceptance model

Rooted in the Theory of Reasoned Action (TRA) (Fishbein and Ajzen, 1975), the
Technology Acceptance Model (TAM) (Davis, 1989) utilizes the constructs of
perceived usefulness (PU), perceived ease of use (PEOU), attitude toward using (ATU)
to predict prospective users’ behavioural intention (BI) to accept and adopt certain
technology. Consistent with TRA, TAM theorizes BI as a determinant of actual
behaviour. To illustrate the relationships between these constructs, Figure 1 was
depicted based on Davis’ (1989) descriptions. As shown, PU and ATU directly deter-
mine BI. PEOU exerts an indirect influence on BI via the mediation of ATU. Addi-
tionally, PU and PEOU mediate the impacts of external variables upon BI. A further
study by Venkatesh and Davis (2000) identified a weak mediating effect of ATU. They
proposed a refined model (i.e., TAM2) by excluding the construct of ATU and intro-
ducing the construct of subjective norm from TRA, which refers to an individual’s
perception of social expectations from family and friends to perform certain
behaviours or not. Another adaptation of TAM is the Unified Theory of Acceptance
and Use of Technology (UTAUT) (Venkatesh et al., 2003), which combines TRA, TAM,
and six other theories to explain user behaviour. According to UTAUT, demographic
factors such as gender and age moderate the impact of four predicting constructs on
BI. These extendedmodels suggest the adaptability of TAM, providing a rationale for
incorporating other theories into TAM in this study.

TAM was initially proposed to predict users’ acceptance of information and
communication technology (Davis, 1989; Davis et al., 1989). To date, the model has

Figure 1: Technology acceptance model (Davis, 1989).
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been extensively applied and tested in diverse fields, with the educational context
being no exception (King & He, 2006; Teo, 2011). Granić’s (2022) systematic review
indicated that the past two decades have witnessed researchers building on the
original TAM to investigate the acceptance of various educational technologies, such
as online learning (Chahal & Rani, 2022; Park, 2009), m-learning (Hsu & Lin, 2021;
Pratama, 2021), and LearningManagement Systems (Sánchez &Hueros, 2010), among
different user groups, including students (Prasetyo et al., 2021) and teachers (Teo
et al., 2019). For example, Hsu and Lin (2021) focused on college students’ acceptance
of MALL in Chinese Taiwan, confirming the causal relationship between PU, PEOU,
and BI. Additionally, recent studies have explored the emerging AI-assisted language
learning tools (An et al., 2023; Li et al., 2019; Zhai & Ma, 2021). For example, to examine
factors influencing Chinese college students’ acceptance of automated writing evalu-
ation systems, Zhai and Ma (2021) incorporated seven external factors, including
perceived trust, self-efficacy, system anxiety, subjective norm, facilitating conditions,
cognitive feedback, and system characteristics into the original TAM. Their study
verified PU and PEOU as primary determinants of BI and indicated the significant
impact of all proposed external factors on BI except for system anxiety.

Despite its broad applicability, TAM has been scarcely used to examine MAVL
acceptance. Additionally, the original TAM has been criticized for neglecting moti-
vational factors (Fagan et al., 2008; Hsu & Lin, 2021), thoughmotivation has long been
a significant construct in language acquisition research. Therefore, further work is
needed to examine motivating factors for BI in the field of MAVL research. The
subsequent part will review how motivation theory has been incorporated into
technology acceptance studies to address the limitations of TAM.

2.3 Technology acceptance research from the motivational
perspective

Since the inception of TAM, Davis (1989) has pointed out its ignorance of motivation
as a limitation and suggested taking motivational factors into consideration; thus,
one strand of technology acceptance research is using motivation theory to predict
users’ acceptance. In another study by Davis et al. (1992), the researchers concep-
tualized extrinsic motivation as perceived usefulness (PU) and intrinsic motivation
as perceived enjoyment (PE), finding that both types of motivation could explain a
high percentage of variance in graduate business students’ intention to use com-
puters in the workplace. Similar conclusions on the influence of motivation on
technology acceptance have been reached by Teo et al. (1999), Venkatesh (2000), and
Fagan et al. (2008). More recently, Hsu and Lin (2021) also reported the crucial role of
intrinsic motivation in predicting BI through PU and PEOU in the context of MALL.
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Among the theories of motivation developed to explain human behaviour, a
well-established one is the Self-Determination Theory (SDT) proposed by Deci and
Ryan (1985). SDT distinguishes between extrinsic motivation, which refers to initi-
ating an activity due to external rewards or punishment, and intrinsic motivation,
which refers to undertaking an activity for inherent interests and enjoyment. A sub-
theory of SDT is Cognitive Evaluation Theory (CET), which theorizes that the fulfil-
ment of basic psychological needs of autonomy, competence, and relatedness could
catalyze intrinsic motivation or the internalization of external motivation (Deci &
Ryan, 1985). According to Ryan and Deci (2020), SDT has profound implications in
educational settings. For example, Yang and Lou (2024) integrated SDT with TAM,
identifying the predictive role of autonomy, competence, and relatedness in PU and
PEOU among international students learning Chinese in China, which thereby
influenced their acceptance of m-learning. Similarly, to investigate students’
acceptance of an online knowledge-sharing system, Lee et al. (2015) related SDT with
UTAUT and recognized the significant association between constructs in the two
theories. Sørebø et al. (2009) also found that intrinsic motivation is influenced by the
three constructs in CET and could predict teachers’ continuance intention to adopt
e-learning. Accordingly, incorporating SDT into TAM may provide a more compre-
hensive framework for understanding the driving factors for technology acceptance,
suggesting a theoretical connection between the two theories.

Overall, these studies highlight the need for incorporating motivational factors
into technology acceptance research. To the best of our knowledge, since little
research has investigated the antecedents of students’ acceptance of mobile vocab-
ulary applications, the current study proposes an extended technology acceptance
model to fill this gap.

3 Conceptual framework

Drawing from the literature reviewed above, the conceptual framework for this
study integrates three constructs in TAMwith three constructs in SDT (see Figure 2).
The study aims to examine the extent to which the model could predict Chinese EFL
learners’ acceptance of mobile-assisted vocabulary learning applications. The
hypothesized relationship between the constructs will be expounded below.

3.1 Perceived usefulness (PU)

Davis (1989) defines PU as the degree to which the users believe certain technology
could improve their job performance. In the current study, PU represents students’
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perceptions that mobile vocabulary learning applications will enhance three aspects
of their vocabulary knowledge, namely form, meaning, and use (Nation, 2022).

A large body of literature has examined and supported the causal relationship
between PU and BI (Huang et al., 2021; Li et al., 2019; Zhai & Ma, 2021). The causal
relationship has also been verified in prior research on m-learning acceptance
(Hsu & Lin, 2021; Liu et al., 2010; Pratama, 2021). Therefore, PU is hypothesized
as a direct predictor of students’ BI to use mobile-assisted vocabulary learning
applications in this study.
H1: PU has a significant positive effect on BI.

3.2 Perceived ease of use (PEOU)

PEOU is defined as the extent to which the users believe using certain technology
would be effortless (Davis, 1989). TAM theorises PEOU as an antecedent for PU. In the
educational sector, previous research on students’ acceptance of e-learning (Park,
2009), m-learning (Park et al., 2012), Learning Management Systems (Sánchez &
Hueros, 2010), and automated writing evaluation systems (Li et al., 2019) has
corroborated that PEOU significantly influences PU. Some researchers also identified
a causal relationship between PEOU and BI (Hsu & Lin, 2021; Nikou & Economides,
2017; Zhai &Ma, 2021). Based on prior literature, the following hypotheses are proposed.

Perceived Autonomy
 (PA)

Perceived Competence 
(PC)

Perceived Relatedness 
(PR)

H4

H5

H7

Perceived Usefulness 
(PU)

H6

H1

Behavioral Intention 
(BI)

H2 H9

H3
H8

Perceived Ease of Use
 (PEOU)

H1
1

H1
0

H12

Figure 2: The proposed conceptual framework.
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H2: PEOU has a significant positive effect on PU.
H3: PEOU has a significant positive effect on BI.

3.3 Perceived autonomy (PA)

As an original construct in SDT, the need for autonomy refers to an individual’s
desire to get his or her behaviour regulated and controlled (Ryan & Deci, 2020). SDT
assumes PA as an influential precursor of both extrinsic and intrinsic motivation
(Ryan & Deci, 2000). Since extrinsic motivation is operationalized as PU in previous
research (Davis et al., 1992; Fagan et al., 2008), a positive association between PA and
PU has been proposed (Roca & Gagné, 2008). Later research has also identified the
positive impact of autonomy on PEOU (Sørebø et al., 2009). More recently, in an
empirical study conducted by Osei et al. (2022), the researchers examined Ghanaian
students’ e-learning acceptance during the pandemic and identified that PA posi-
tively influenced BI. Hence, the hypotheses below are developed.
H4: PA has a significant positive effect on PU.
H5: PA has a significant positive effect on PEOU.
H6: PA has a significant positive effect on BI.

3.4 Perceived competence (PC)

Competence is defined as an individual’s desire to perform effectively in an activity
(Deci & Ryan, 1985). In this context, the construct means users’ belief in their abilities
to gain vocabulary knowledge by using these applications. In the case of e-learning,
Sørebø et al. (2009) found that PC has a positive influence on users’ PU and PEOU.
Moreover, Khan et al. (2018) confirmed the positive association between students’ PC
and their intention to use MOOCs. In line with previous research, the following
hypotheses are proposed.
H7: PC has a significant positive effect on PU.
H8: PC has a significant positive effect on PEOU.
H9: PC has a significant positive effect on BI.

3.5 Perceived relatedness (PR)

The psychological need for relatedness refers to an individual’s desire to connect
with others (Deci & Ryan, 1985). SDT asserts that satisfying this needwill influence an
individual’s level of motivation. Previous research on e-learning (Roca & Gagné,
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2008) andm-learning acceptance (Yang & Lou, 2024) has shown a positive effect of PR
on PU and PEOU. Khan et al. (2018) identified that PR positively impacted BI in the
context of MOOCs adoption.

Studies have demonstrated the potential ofmobile applications to trigger a sense
of community and interaction among language learners. Zhang and Pérez-Paredes
(2021) note that the function of sharing everyday achievements offered by mobile-
assisted vocabulary learning applications such as Shanbay Words facilitates mutual
comparison and interactive learning among users. Additionally, the teaming-up
function of these applications enables students to get connected with their peers (Li,
2021). Therefore, according to the previous research on SDT andMALL, the following
hypotheses are proposed.
H10: PR has a significant positive effect on PU.
H11: PR has a significant positive effect on PEOU.
H12: PR has a significant positive effect on BI.

4 Research questions

Based on the studies and hypotheses presented above, this study aims to address the
following research questions (RQs).
RQ1: What are Chinese EFL learners’ perceptions of mobile vocabulary learning

applications in terms of motivation and technology acceptance?
RQ2: How do the motivational factors and factors of TAM influence Chinese EFL

learners’ behavioural intention to use mobile vocabulary learning applications?

5 Methods

5.1 Instruments

An online questionnaire was used to collect data from the participants. The ques-
tionnaire consisted of two sections. The first section was designed to gather the
respondents’ demographic information, including gender, year of study, and major.
The second section contained 27 statements (see Appendix A) for the six constructs in
the proposed framework. All the statements were modified from previously vali-
dated technology acceptance questionnaires (Davis, 1989; Lee et al., 2015). The
modification involved three aspects. First, all the items were adapted from user
acceptance of information and communication technology to the context of MAVL
applications. Second, the original item of PU in Davis (1989, p. 340) (i.e., “Using
CHART-MASTER would improve my job performance.”) was subdivided into three
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observed items based on Nation’s (2022) Form, Meaning, and Use framework. The
subdivision aimed to evaluate the usefulness in memorizing pronunciation (PU2),
spelling (PU3), meaning (PU4), and collocations (PU5) of a word. Lastly, one mea-
surement item of PEOU “Using mobile vocabulary learning applications requires a
lot of my mental effort.” (PEOU6) was designed as an attention check question.
Assuming participants perceived mobile vocabulary learning applications as easy to
use, they would specify a relatively high level of agreement when rating the first five
items of PEOU. If the participants reported consistently high scores for PEOU6, their
answers would be considered invalid. In the subsequent data analysis, results for
PEOU6would be reversed coded so that a higher score corresponded to a higher level
of agreement on ease of use. All items were evaluated by a seven-point Likert scale
(1 = “Strongly disagree”, 7 = “Strongly agree”). The seven-point scale was chosen
because it had been widely adopted in previous technology acceptance studies (e.g.,
Davis, 1989; Hsu & Lin, 2021; Li et al., 2019).

The newly designed questionnaire was then translated into simplified Chinese to
facilitate the understanding of the potential participants who were Chinese native
speakers.

5.2 Participants

The target participants for this study were Chinese EFL university students who had
experience using m-learning. Non-probability convenience sampling was utilised to
recruit a total of 333 participants with varying levels of English proficiency from
universities across China. Among them, 9 reported that they had no experience using
vocabulary learning applications, and their responses were removed. The researcher
thendiscarded responses that did notmeet theminimumresponse time of 120 seconds.
Ultimately, 270 valid answers from 109 males (40.4 %), 157 females (58.1 %), and 4
unspecified genders (1.5 %) were collected for further investigation. The majority of
the participants (85.2 %) were undergraduate students, followed by 12.6 % master
students and 2.2 % PhD students. While demographic information was not consid-
ered as an influencing factor in this study, the authors recognised that the hetero-
geneity among participants’ language learning backgrounds could potentially
influence their technology acceptance and acknowledged it as one of the limitations
(cf. Section 8.2).

5.3 Data analysis

SPSS 22.0 and AMOS 22.0 were employed to analyze the data. To address RQ1, a
descriptive analysis of all constructs in the proposed model was conducted by
calculating the mean value and standard deviation of each statement.
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Concerning RQ2, the data obtained was imported into AMOS for further
analysis and model testing. A two-step structural equation modelling (SEM)
approach (Anderson & Gerbing, 1988) was followed. In the first step, the measure-
ment model was evaluated by confirmatory factor analysis (CFA) to test its reliability
and validity. Figure 3 illustrates the procedures for assessing the measurement
model. Subsequently, the structural model was examined to assess the hypothetical
relationships among the latent variables. Path coefficients and variance (R2) were
calculated to test the hypotheses.

5.4 Reliability and validity

Before conducting statistical analysis, the reliability and validity of the second
section of the questionnaire were tested. As shown in Table 1, Cronbach’s alpha
coefficients for all constructs were above the threshold of 0.7 recommended by Hair
et al. (2010). Therefore, the Likert scale items in the current questionnaire indicated a
high level of reliability for further statistical analysis.

TheKaiser-Meyer-Olkin (KMO)measure of sampling adequacy (Kaiser, 1974) and
Bartlett’s test of sphericity (Bartlett, 1954) were checked to assess the validity of the
questionnaire. As shown in Table 2, the KMO value (0.909) exceeded the minimum
threshold of 0.6 for an adequate factor analysis (Tabachnick & Fidell, 2007).

Check the 
indicator reliability

Assess the internal
 consistency
 reliability

Check the
 convergent 

validity

Assess the 
discriminant

 validity

Figure 3: The procedures of measurement model analysis.

Table : The reliability of the questionnaire.

Constructs Cronbach’s alpha Cronbach’s alpha based on standardized items

PA . .
PC . .
PR . .
PU . .
PEOU . .
BI . .

PA, perceived autonomy; PC, perceived competence; PR, perceived relatedness; PU, perceived usefulness; PEOU,
perceived ease of use; BI, behavioral intention.
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Moreover, Bartlett’s test of sphericitywas below 0.001, indicating its significance. The
results of these two metrics indicated that the data set was appropriate for the
subsequent factor analysis.

6 Results

Following data analysis procedures, descriptive statistics were calculated to provide
a preliminary understanding of the participants’ sense of autonomy, competence,
relatedness, usefulness, and ease of use while using mobile-assisted vocabulary
learning (MAVL) applications. Subsequent SEM analysis further revealed the
interrelationships between constructs to identify key predictors of technology
acceptance.

6.1 Descriptive statistics for technology acceptance and
motivation levels

The first research question was addressed by calculating descriptive statistics for
each construct in the proposed research model (see Table 3). The skewness values
for all items were below Kline’s (2016) threshold of |3.0|, and the kurtosis values
were all below |10.0|, indicating that the statistics were normally distributed. The
mean values for all items of perceived autonomy, perceived ease of use, and
behavioural intention were between 5 (“Somewhat agree”) and 6 (“Agree”) on the
seven-point scale. The results revealed that the participants generally perceived
mobile vocabulary learning applications as easy to use, and they had the autonomy
and intention to adopt these applications for language learning. The averages of
most items of perceived competence and perceived usefulness exceeded 5, except
for PC4 (M = 4.99, SD = 1.33) and PU3 (M = 4.90, SD = 1.44). From these statistics, it can
be found that some respondents were less confident in their learning performance.

Table : The validity of the questionnaire.

Kaiser-Meyer-Olkin measure of sampling adequacy .
Bartlett’s test of sphericity Approx. chi-square ,.

df 

Sig. <.
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Additionally, the participantsmight regardmobile vocabulary learning applications as
less useful in helping themmemorize the spelling of vocabulary than in assisting their
memorization of pronunciation, meaning, and use. Regarding items for perceived
relatedness, the means of PR1 (M = 4.14, SD = 1.75), PR2 (M = 3.99, SD = 1.76), and PR3
(M = 3.86, SD = 1.72) were around the neutral value of four, which suggested that
learning vocabulary onmobile applicationsmay not necessarily give users a sense of
connection with others. Nevertheless, most participants tended to agree that they
would be motivated to use these word-learning applications when their peers also
adopt them for vocabulary acquisition (PR4: M = 4.90, SD = 1.63).

Table : Descriptive statistics for each construct.

Constructs Items Mean SD Skewness Kurtosis

PA PA . . −. .
PA . . −. .
PA . . −. .
PA . . −. .

PC PC . . −. .
PC . . −. .
PC . . −. .
PC . . −. .

PR PR . . −. −.
PR . . . −.
PR . . . −.
PR . . −. −.

PU PU . . −. .
PU . . −. .
PU . . −. .
PU . . −. .
PU . . −. .
PU . . −. .

PEOU PEOU . . −. .
PEOU . . −. .
PEOU . . −. .
PEOU . . −. .
PEOU . . −. .
PEOU . . −. .

BI BI . . −. .
BI . . −. .
BI . . −. .

PA, perceived autonomy; PC, perceived competence; PR, perceived relatedness; PU, perceived usefulness; PEOU,
perceived ease of use; BI, behavioral intention.
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6.2 Evaluation of the measurement model

For the second research question, a two-step SEM approach was taken to assess
firstly the measurement model and secondly the structural model. In the first step,
indicator reliability was examined to test the reliability of the measurement model
on the indicator level. This metric indicates the extent to which the variance of each
indicator (also known as observed variables) could be explained by its construct (also
known as latent variables) (Hair et al., 2021). According to Hair et al. (2010), indicator

Table : Reliability and validity of the measurement model.

Constructs Items Factor loading
(>., Hair et al., )

Composite
reliability

(>., Hair et al., )

Average variance
extracted

(>., Fornell &
Larcker, )

PA PA . . .
PA .
PA .
PA .

PC PC . . .
PC .
PC .
PC .

PR PR . . .
PR .
PR .
PR .

PU PU . . .
PU .
PU .
PU .
PU .
PU .

PEOU PEOU . . .
PEOU .
PEOU .
PEOU .
PEOU .
PEOU .

BI BI . . .
BI .
BI .

PA, perceived autonomy; PC, perceived competence; PR, perceived relatedness; PU, perceived usefulness; PEOU,
perceived ease of use; BI, behavioral intention.
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loadings should exceed 0.5 to suggest acceptable indicator reliability. As can be seen
from Table 4, factor loadings of all items are greater than 0.5; thus, the measurement
model shows indicator reliability.

Secondly, internal consistency reliability was evaluated to check the reliability
of the measurement model on the construct level. This criterion refers to the degree
towhich indicators of the same construct are correlatedwith each other, which could
bemeasured by composite reliability (CR) (Hair et al., 2021). Since the CR values for all
constructs are above the threshold value of 0.7 recommended byHair et al. (2010), the
internal consistency reliability of the measurement model is confirmed.

The third step involved checking convergent validity to evaluate the validity of
the measurement model. Convergent validity suggests how the construct converges
to account for its indicator’s variance (Hair et al., 2021). To accept convergent validity,
the value of average variance extracted (AVE) for each construct should surpass 0.5
(Fornell & Larcker, 1981). As demonstrated in Table 4, most constructs have an AVE
value of more than 0.5 other than the perceived autonomy and perceived usefulness
constructs. However, according to Huang et al.’s (2013) suggestion, the convergent
validity of the measurement model remains acceptable when the construct with an
AVE value below 0.5 has a CR value above 0.7.

Lastly, discriminant validity was assessed to evaluate the degree to which a
construct is not associated with other constructs (Hair et al., 2021). The metric is
considered to be adequate when the square root of the AVE value for each construct
is greater than the construct correlation coefficients (Fornell & Larcker, 1981). By
comparing the AVE values on the diagonals with the off-diagonal inter-factor cor-
relations in Table 5, it is found that the perceived relatedness (PR) and perceived ease
of use (PEOU) constructs fulfil Fornell and Larcker’s (1981) criterion, whereas other
constructs fail to reach the threshold. As suggested by Chin (1998), a further cross-
loading analysis could be conducted to examine the discriminant validity problem.
According to Table 6, all item loadings (see elements in bold) are greater than the

Table : Discriminant validity of the measurement model.

PA PC PR PU PEOU BI

PA .
PC . .
PR . . .
PU . . . .
PEOU . . . . .
BI . . . . . .

The square roots of AVE are on the diagonal in bold. PA, perceived autonomy; PC, perceived competence; PR, perceived
relatedness; PU, perceived usefulness; PEOU, perceived ease of use; BI, behavioral intention.
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cross loadings in each row. Therefore, the discriminant validity of the measurement
is testified. Overall, based on the preceding analysis, the measurement model is
reliable and valid for further analysis.

6.3 Analysis of the structural model

After establishing the reliability and validity of the measurement model, the next
step involved analyzing the structural model. Firstly, the fit of the structural model
was examined to evaluate whether the model fits the data well. Specifically, six

Table : Cross-loadings factor analysis.

PA PC PR PU PEOU BI

PA . . . . . .
PA . . . . . .
PA . . . . . .
PA . . . . . .
PC . . . . . .
PC . . . . . .
PC . . . . . .
PC . . . . . .
PR . . . . . .
PR . . . . . .
PR . . . . . .
PR . . . . . .
PU . . . . . .
PU . . . . . .
PU . . . . . .
PU . . . . . .
PU . . . . . .
PU . . . . . .
PEOU . . . . . .
PEOU . . . . . .
PEOU . . . . . .
PEOU . . . . . .
PEOU . . . . . .
PEOU . . . . . .
BI . . . . . .
BI . . . . . .
BI . . . . . .

The values in bold are item loadings, while other values in the same row are cross loadings. PA, perceived autonomy; PC,
perceived competence; PR, perceived relatedness; PU, perceived usefulness; PEOU, perceived ease of use; BI, behavioral
intention.
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model fit indices were computed, including normed chi-square (CMIN/DF), goodness-
of-fit index (GFI), adjusted goodness-of-fit index (AGFI), root-mean-square error of
approximation (RMSEA), comparative fit index (CFI), and Tucker-Lewis index (TLI).
As presented in Table 7, all the fit indices satisfy the thresholds recommended by Hu
and Bentler (1999) or Bagozzi and Yi (1988). Accordingly, the structural model shows
an adequate model fit.

Next, the R square (R2) values were checked to assess the extent to which the
proportion of variance in endogenous variables could be explained by the proposed
model. According to Figure 4, the R square values suggest that themodel could explain
46% of the variance in perceived ease of use, 68% of the variance in perceived
usefulness, and 61% of the variance in behavioural intention. Compared with the

Table : Fit indices of the proposed model.

Criterion Result Threshold Reference

CMIN/DF . < Hu and Bentler ()
GFI . >. Bagozzi and Yi ()
AGFI . >. Bagozzi and Yi ()
RMSEA . <. Hu and Bentler ()
CFI . >. Bagozzi and Yi ()
TLI . >. Hu and Bentler ()

Figure 4: Parameter estimates of the research model: R2 (PEOU = 0.46, PU = 0.68, BI = 0.61).
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original Technology Acceptance Model, which typically accounts for around 40 % of
the variance in behavioural intention (Venkatesh &Davis, 2000), the proposedmodel
in the current study has a stronger explanatory power.

The final step of the structural model analysis involved examining the causal
relationships between the constructs to test the hypothetical relationships in the
proposed model (cf. Section 3 for more). Table 8 summarises the results of whether
the proposed causal relationships were supported or rejected. According to Kline
(2016), the statistically significant relationship between constructs could be estab-
lished when the t-value exceeds the critical value of 1.96. Based on the benchmark, 7
out of the 12 hypotheses were accepted except for H2, H6, H10, H11, and H12. Stan-
dardized path coefficients were further checked to examine the influence on three
endogenous variables.

In terms of factors that directly influence perceived ease of use (PEOU), PEOUwas
positively influenced by perceived autonomy (β = 0.48, p = 0.000, t-value = 4.050) and
perceived competence (β = 0.29, p = 0.005, t-value = 2.281). Thus, H5 and H8 were
confirmed. By contrast, no significant relationship could be identified between
perceived relatedness and PEOU (β = −0.10, p = 0.131, t-value = −1.512), which rejected
H11.

Similarly, perceived usefulness (PU) was significantly predicted by perceived
autonomy (β = 0.23, p = 0.019, t-value = 2.338) and perceived competence (β = 0.53,
p = 0.000, t-value = 5.918). However, the association between PU and perceived ease of
use (β = 0.13, p = 0.083, t-value = 1.731), PU and perceived relatedness (β = 0.05, p = 0.321,
t-value = 0.993) was not significant. Therefore, H4 and H7 were supported, while H2
and H10 were rejected.

Table : Hypothesis test results.

Hypothesis Path t-value p-Value Β Conclusion

H PU- > BI . .*** . Yes
H PEOU- > PU . . . No
H PEOU- > BI . .*** . Yes
H PA- > PU . .* . Yes
H PA- > PEOU . .*** . Yes
H PA- > BI −. .** −. No
H PC- > PU . .*** . Yes
H PC- > PEOU . .** . Yes
H PC- > BI . .** . Yes
H PR- > PU . . . No
H PR- > PEOU −. . −. No
H PR- > BI . . . No

*p < ., **p < ., ***p < .. PA, perceived autonomy; PC, perceived competence; PR, perceived relatedness; PU,
perceived usefulness; PEOU, perceived ease of use; BI, behavioral intention.
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Regarding behavioural intention (BI), the positive effect of perceived usefulness
(β = 0.46, p = 0.000, t-value = 4.216), perceived ease of use (β = 0.38, p < 0.000,
t-value = 4.375) and perceived competence (β = 0.28, p = 0.006, t-value = 2.744) could be
identified. The results suggested that H1, H3, and H9 were accepted. However,
perceived autonomy failed to positively influence BI, and perceived relatedness
could not exert a significant influence on BI.

7 Discussion

This study developed a conceptual framework which integrated three constructs in
the Technology Acceptance Model (TAM) (Davis, 1989) with three constructs in the
Self-Determination Theory (SDT) (Deci & Ryan, 1985) to investigate influencing fac-
tors for Chinese EFL learners’ acceptance of mobile-assisted vocabulary learning
(MAVL) applications. The research questions checked the six constructs and the
twelve hypotheses in the proposed model (see Figure 2) to examine how the model
could predict and explain Chinese EFL learners’ behavioural intention to use these
applications. In what follows, this section will first discuss participants’ perceptions
of adopting various vocabulary learning applications and then analyse the supported
and unsupported hypotheses by comparing the results with previous technology
acceptance research.

7.1 Perceptions of mobile-assisted vocabulary learning
applications

The descriptive statistics in Section 6.2 provided further support for Chinese EFL
learners’ perceptions of the effectiveness of mobile-assisted vocabulary learning
applications under a theoretical framework. The overall high scores of self-
determined motivational factors corroborated Zhang and Pérez-Paredes’ (2021)
finding that Chinese English language learners had a particularly strong motivation
to learn andmemorize English vocabulary onmobile applications. The relatively low
scores of items for perceived connectedness might be explained by what has been
found in Zhang et al.’s (2022) interview results. According to the researchers, most
MAVL application users considered it awkward to interact with other users to form
study groups or compete with peers. Hence, they perceived the interaction onmobile
vocabulary learning applications as useless and had a relatively low intention to be
involved in these activities. Thesefindings imply that theMAVL applications could be
simplified in terms of interactive features, as they contradict the individualized
learning experience favoured by most users.
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7.2 Supported relationships in the proposed model

As presented in Section 6.4, seven hypothetical relationships in the proposed
research model were confirmed (see Table 8). It was found that perceived autonomy
(PA) and perceived competence (PC) exerted a significant positive influence on
perceived ease of use (PEOU), explaining 46 % of the variance in PEOU. Therefore, H5
and H8 were verified. The results echoed Sørebø et al.’s (2009) research findings on
the role of PA and PC in determining teachers’ acceptance of e-learning technology.
These studies proved that when participants could control their behaviour effec-
tively while using certain technology, they tended to regard the technology as easy to
use.

Perceived autonomy (PA) and perceived competence (PC) were also significant
determiners of perceived usefulness (PU), explaining 68 % of the variance in PU.
Similar results were also shown in prior technology acceptance research on
e-learning (Roca & Gagné, 2008; Sørebø et al., 2009) and m-learning (Yang & Lou,
2024). In terms of vocabulary acquisition, Tseng and Schmitt (2008) argued that
metacognitive control and self-efficacy in the learning process could contribute to
efficient vocabulary learning. Sincemobile learning (m-learning) has been hailed for
providing individualized learningwhere learners could determine the learning pace
and learning contents (Lai & Zheng, 2018), users were more likely to agree on the
usefulness of these applications.

Lastly, Chinese EFL learners’ behavioural intention (BI) to use mobile-assisted
vocabulary learning applications was predicted by perceived usefulness (PU)
(i.e., H1), perceived ease of use (PEOU) (i.e., H3), and perceived competence (PC)
(i.e., H9). Moreover, PU, PEOU, and PC could account for approximately 61 % of the
variance in the participants’ behavioural intention to adopt word-learning applica-
tions. The significant positive relationship between PU and BI was consistent with
what has been found in the original TAM (Davis, 1989) and subsequent technology
acceptance research on e-learning (Chahal & Rani, 2022; Huang et al., 2021), m-learning
(Hsu & Lin, 2021; Pratama, 2021), and automated writing evaluation system (Li et al.,
2019; Zhai & Ma, 2021). The results imply the importance of designing useful and easy-
to-use educational technologies. In the case of vocabulary learning applications,
unique learning modes could be used to facilitate users’ acquisition of different
components of word knowledge, as has been manifested in their effectiveness in
pronunciation, meaning, and use memorization. Although Davis’ (1989) TAM did not
posit a direct relationship between PEOU and BI, the current study provided evi-
dence for the causal relationship between the two constructs. The finding is
consistent with what has been confirmed in TAM2 (Venkatesh & Davis, 2000) and
more recent technology acceptance research (Hsu & Lin, 2021; Zhai &Ma, 2021). With
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regards to H9, the positive association between PC and BI proved that when par-
ticipants believed in their competence to effectively acquire English vocabulary on
mobile devices, they would have a stronger intention to use mobile-assisted vocab-
ulary learning applications. The finding echoed what Khan et al. (2018) reported in
their study on influencing factors for Pakistani university students’ acceptance of
Massive Open Online Courses. However, the current study which identified PC as a
direct antecedent of behavioural intention to adopt certain technology differed from
some published literature (e.g., Sørebø et al., 2009) which established PC as exerting
an indirect influence on BI through the mediation of perceived usefulness. Conse-
quently, a more influential role of perceived competence in predicting behavioural
intention has been substantiated in this research. The result could be explained by
Tseng and Schmitt (2008) who found self-motivated learners generally had a higher
level of confidence in the positive outcome of learning tasks; thus, they were more
inclined to participate in these learning activities. Moreover, the direct influence of
PC might be a result of students’ familiarity with the MAVL applications compared
with emerging technologies.

7.3 Unsupported relationships in the proposed model

Having examined the verified relationships in the research model, the remaining
part will discuss the five hypothetical relationships that could not be accepted.

As shown in Table 8, perceived ease of use (PEOU) was not a significant predictor
for perceived usefulness (PU) in this study; thus, H2 was rejected. The result was
inconsistent with what has been reported in previous technology acceptance
research on information technology system (Venkatesh & Davis, 2000), Learning
Management Systems (Sánchez &Hueros, 2010), and automatedwriting system (Zhai
& Ma, 2021). Several factors specific to the MAVL context might explain the non-
significant relationship between PEOU and PU. Firstly, MAVL applications differ
from the aforementioned applications because vocabulary learning has been iden-
tified as a long-term task whose outcomes of efficacy could not be manifested
immediately due to themultidimensionality of vocabulary knowledge (Nation, 2022).
Additionally, current university students, as part of the digital native generation, are
so accustomed to using mobile applications that they tend to view ease of use as a
baseline expectation rather than a factor that enhances perceived usefulness (An
et al., 2023). Moreover, the discrepancy might be attributed to the adaptation of the
questionnaire which split one item of the PU construct in the original TAM ques-
tionnaire into four components corresponding to the effectiveness of MAVL appli-
cations in enhancing pronunciation (PU2), spelling (PU3), meaning (PU4), and
collocation (PU5) memorization. The participants might show different levels of
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agreement when measuring several sub-components and when measuring one
component as a whole.

Perceived autonomy (PA) was found not to significantly impact behavioural
intention (BI), which contradictswhat Osei et al. (2022) presented in their research on
e-learning adoption in Ghana. One plausible explanation for this unsupported
relationship might be that English learning and teaching in China tend to be teacher-
led and exam-oriented (Lin & Lin, 2019; Zhang & Pérez-Paredes, 2021). Due to an
orientation towards improving test scores rather than developing language skills
(Wang & Littlewood, 2021), many Chinese EFL learners would lose the autonomy and
intrinsic motivation to continue their language learning after passing exams. The
majority (51.1 %) of participants in this study were Chinese senior students who had
passed English proficiency tests such as CET-4 (College English Test Band 4), CET-6,
and IELTS; thus, they may be less automated to use mobile vocabulary applications
for learning after their exams. A note of caution is that it is unknown if the hypothesis
would be verified if most participants are in need of passing exams. Future research
could investigate the question and make comparisons.

It is worth noting that perceived relatedness failed to predict all three endoge-
nous variables, including PU, PEOU, and BI (see H10, H11, and H12 in Table 8), which
was inconsistent with previous technology acceptance research on e-learning (Khan
et al., 2018; Osei et al., 2022) and m-learning (Yang & Lou, 2024). The contradictory
results might be explained by the nature of vocabulary learning, which, compared to
the acquisition of other language skills like listening and speaking, involves more
individual study techniques such as spaced repetition that depend on learners’ own
progress (Zhang et al., 2022). Hence, Chinese EFL learners generally had a relatively
low intention to be involved in these interactive activities on mobile vocabulary
learning applications. Additionally, compared with Yang and Lou’s (2024) study
among overseas students studying Chinese in China, this study involved Chinese
students in the EFL learning contexts who have a lower level of desire for social
adaptation and interaction. Differences in social needs may account for the unsup-
ported relationship between relatedness and other constructs in the model.

8 Conclusions

As mobile technologies become increasingly important in language learning,
particularly for vocabulary acquisition, it is worthwhile to examine learners’
acceptance of MAVL under a theoretical framework. Therefore, this study incorpo-
rated threemotivational variables in the Self-Determination Theory (PA, PC, PR) into
the Technology AcceptanceModel (PEOU, PU, BI) to systematically investigate factors
that might influence Chinese EFL learners’ behavioural intention (BI) to use mobile

22 Han and Chen



applications for vocabulary learning. An overall of 12 hypotheses were tested to
evaluate the proposed model. It was found that perceived autonomy and perceived
competence were significant predictors of both perceived usefulness and perceived
ease of use. Perceived usefulness, perceived ease of use, and perceived competence
could have a significant positive influence on BI. However, the significant positive
correlation could not be identified between perceived ease of use and perceived
usefulness, as well as perceived autonomy and behavioural intention. Also, perceived
relatedness could predict none of the three constructs in the technology acceptance
model.

8.1 Theoretical and practical implications

The contributions of this study could be summarized into the theoretical and prac-
tical aspects. Theoretically, this study extended the original Technology Acceptance
Model by introducing motivational factors in the Self-Determination Theory. The
greater explanatory power of the proposed model suggested its applicability in
assessing technology acceptance, particularly in educational settings. Additionally,
this study was among the few technology acceptance studies within the MAVL
context; thus, it filled the research gap that few technology acceptance research
focuses on MAVL and offered insights into the behavioural (e.g., PU, PEOU) and
psychological factors (PA, PC) that influenced MAVL adoption.

The findings could also provide practical implications for designing effective
mobile applications for vocabulary learning. Application developers could draw
upon the findings to enhance the effectiveness and usability of the applications. For
instance, with an awareness of the significant positive effect of perceived usefulness,
perceived ease of use, and perceived competence on BI, application developers could
attach greater importance to creating user-friendly learning environments and
optimize the effectiveness of the applications through various learning modes, such
as multimodality and personalised learning, to facilitate the acquisition of multidi-
mensional vocabulary knowledge. Moreover, considering the lower level of will-
ingness to interact with others on MAVL applications, developers could simplify
functions designed to enhance the interactivity of these applications.

8.2 Limitations and suggestions for future research

Despite the aforementioned findings and implications, several limitations of the
current research should be noted. Firstly, this study drew conclusions only from
quantitative data. It is suggested that a mixed-method approach combining
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quantitative and qualitative data could be adopted to probe the reasons for Chinese
EFL learners’ varying acceptance levels of MAVL applications.

Secondly, while the respondents’ view of technology may change over time
(Venkatesh et al., 2003), the respondents’ technology acceptance was measured only
once in this study. To address this limitation, longitudinal studies could be conducted
to trace their technology acceptance and examine which features of applications
contribute to users’ continuous intention to use these applications.

Thirdly, the study ignored the effect of demographic information, which has
been validated as a significant moderator in existing technology acceptance models
(e.g., UTAUT). Future research could also examine the demographic variables that
might influence learners’ technology acceptance such as gender, age, and socioeco-
nomic status, and language learning backgrounds.

Acknowledgments: The authors would like to thank all anonymous participants for
their contributions.

Appendix A: Constructs and questionnaire items

Construct : Perceived autonomy 感知自主性

) I would be able to determine the content of learning while using mobile vocabulary learning appli-
cations.
在使用手机背单词软件时, 我能够决定学习的内容.
) I would be able to control the pace of learning while using mobile vocabulary learning applications.
在使用手机背单词软件时, 我能够控制学习的节奏.
) Mobile vocabulary learning applications provide me with interesting modes of learning (e.g., flash-
cards, game exercises, etc.).
手机背单词软件为我提供了有趣的学习模式(如抽认卡片、游戏练习等).
) Mobile vocabulary learning applications providemewith interesting choices of learningmaterials (e.g.,
pictures, audio, and videos).
手机背单词软件为我提供了有趣的学习资源(如图片、音频和视频等).
Construct : Perceived competence 感知胜任性

) I feel a sense of accomplishment from completing the learning tasks on mobile vocabulary learning
applications.
在手机背单词软件上完成学习任务让我有成就感.
) I am confident in my capability to learn on mobile vocabulary learning applications.
我对自己在手机背单词软件上学习词汇的能力充满信心.
) I am confident in my ability to select appropriate mobile vocabulary learning applications for study.
我有信心选择合适的手机背单词软件进行词汇学习.
) I think I did pretty well in vocabulary learning on mobile vocabulary learning applications.
我认为自己在手机背单词软件上的学习表现很好.
Construct : Perceived relatedness 感知归属性

)Mobile vocabulary learning applications giveme chances to be close to other learners. (e.g., I can form a
study group.)
手机背单词软件让我有机会接触其他学习者(比如我可以组建背单词小组).
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(continued)

) I feel connected with my peers in the study groups on mobile vocabulary learning applications.
在手机背单词软件的背单词小组中, 我感觉与同伴们之间有联系.
) I feel supported by my peers in the study groups on mobile vocabulary learning applications.
在手机背单词软件的背单词小组中, 我感受到同伴们的支持.
) I would feel motivated to use mobile vocabulary learning applications when I see my friends or
colleagues use these applications for study.
看到我的朋友或同学使用手机软件背单词, 我会有使用这些软件的动力.
Construct : Perceived usefulness 感知有用性

) Using mobile vocabulary learning applications enables me to memorise English vocabulary quickly.
手机背单词软件能够让我快速记忆英语单词.
) Using mobile vocabulary learning applications enables me to memorise the pronunciation of English
vocabulary.
手机背单词软件能够让我记住英语单词的发音.
) Using mobile vocabulary learning applications enables me to memorise the spelling of English
vocabulary.
手机背单词软件能够让我记住英语单词的拼写.
) Using mobile vocabulary learning applications enables me to memorise the meaning of English
vocabulary.
手机背单词软件能够让我记住英语单词的含义.
) Using mobile vocabulary learning applications enables me to know how to use English vocabulary.
(e.g., I know what word should collocate with another.)
手机背单词软件能够让我记住英语单词的用法(比如我知道单词的搭配).
) Using mobile vocabulary learning applications improves my English ability.
使用手机背词软件提高了我的英语能力.
Construct : Perceived ease of use 感知易用性

) Functions of mobile vocabulary learning applications are clear and understandable.
手机背词软件功能清晰、易懂.
) It is easy for me to learn how to use mobile vocabulary learning.
学习如何使用手机背词软件对我来说很容易.
) It is easy for me to use learning resources in mobile vocabulary learning applications.
使用手机背词软件中的学习资源对我来说很容易.
) It is easy to access mobile vocabulary learning applications anywhere and anytime.
我觉得随时随地使用手机背词软件都很容易.
) It is easy to have personalized learning on mobile vocabulary learning applications.
我觉得使用手机背单词软件进行个性化学习很容易.
) Using mobile vocabulary learning applications requires a lot of my mental effort.
我觉得手机背词软件用起来很费劲.
Construct : Behavioral intention 行为意图

) If I need to learn English in the future, I intend to use mobile vocabulary learning applications.
如果我将来需要学习英语, 我还打算使用手机背单词软件.
) If I need to learn English in the future, I will use mobile vocabulary learning applications often.
如果我将来需要学习英语, 我会经常使用手机背单词软件.
) I want to recommend the mobile vocabulary learning applications I have used to others.
我想把使用过的手机背单词软件推荐给别人.
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