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Abstract: The present study intended to examine the relationship between perceived teacher sup-
port, students’ ICT self-efficacy, and online English academic engagement in the blended learning
setting, especially in mobile-assisted foreign language instruction contexts. A sample of 960 Chinese
undergraduate and postgraduate students was recruited to participate in the online questionnaire.
SPSS version 24.0 was used for descriptive, correlation, independent samples ¢-test, and mediation
analysis of the three variables. The results showed that: (1) there is a significant correlation between
perceived teacher support, students” ICT self-efficacy, and online English academic engagement;
(2) students’ ICT self-efficacy partially mediates the relationship between perceived teacher support
and student online English academic engagement; (3) students” ICT self-efficacies differed by sex and
level of education, but not by major; (4) students’ sense of self-competence in ICT self-efficacy has a
significant positive influence on engagement with online English learning. The findings reveal that
students” ICT self-efficacy positively impacts students’ online English learning, and perceived teacher
support also affects students’ learning engagement. School administrators should encourage teachers
to focus on students’ online self-efficacy, especially the sense of environmental control. Implications
and further directions for future research are presented at the end.

Keywords: perceived teacher support; ICT self-efficacy; online English academic engagement; sex;
blended learning

1. Introduction

With the innovation of media information technology and the continuation of the
COVID-19 pandemic, online learning, especially the blended teaching mode conducted
with the help of mobile phones, iPad, or computers, has received unprecedented attention.
Compared with traditional face-to-face teaching, blended learning presents more options
in terms of the certainty of time and space venues, the diversity of teaching resources, and
teacher-student—source interaction [1-5]. Blended learning is the reunion of online and
offline teaching based on the continuous innovation of educational technology. Blending,
in a broad sense, involves reconstructing teaching concepts, methods, and organizational
forms [6,7], while blending, in the chivalric sense, focuses more on teaching and learning,
both inside and outside the classroom [8-10]. Blended learning models provide learners
with adaptive learning models based on individual situations [11], thus supporting and
scaffolding students from various knowledge and understanding perspectives [12]. Due
to flexibility, accessibility, and interaction [13], blended foreign language instruction via
various apps and platforms is increasingly becoming an integral part of everyday teaching
and learning in the global context. In recent years, digital tutorials based on smartphones
and course platforms, such as U Campus’ Smart Teaching Platform and its accompanying
textbook, APP, have become popular for college students to learn English in China due
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to the promotion and popularity of publishers” digital textbooks. These have become
objective factors in promoting blended teaching from technology and interaction. With
the application of blended learning in foreign language learning contexts, a plethora of
research has been undertaken to explore it from various perspectives. Blended learning is
demonstrated as a means to enhance students language skills [14-16], student motivation
and engagement [17-19], and improve the learning environment [18,20,21].

Technology has introduced more possibilities to the educational context, thus pro-
viding more choices for allocating educational resources and the personal development
of teachers and students, objectively promoting the sustainability of the educational con-
text and making independent and lifelong learning possible in the online learning en-
vironment [22]. The creation, storage, dissemination, and management of instructional
information profoundly impact many aspects of foreign language teaching and learning.
Information communication technology provides essential support for foreign language
teaching and learning and serves as a crucial driving force for pedagogical reform. Given
the continuous updating of information and communication technology (ICT), the tradi-
tional foreign language classroom has evolved from professorial teaching with a blackboard,
chalk, and paper textbooks to the current, personalized, and intelligent teaching modes,
which are supposed by the development of ICT and the improvement of people’s informa-
tion literacy.

According to Bandura (1986), self-efficacy means “people’s judgments of their ca-
pabilities to organize and execute courses of action required attaining designated types
of performances” [23] (p. 361). Just as Bandura’s classification (1997) [24], self-efficacy
contains two styles: general and specific. ICT self-efficacy can be described as self-efficacy
in the information and computer domain. “The concept of ICT self-efficacy is therefore
used to describe students’ confidence in their capabilities to use the two media (computer
and web) successfully” [25] (p. 104). ICT self-efficacy is closely related to teachers” and
students’ information literacy, the use of network resources, and attitudes toward use. It
has a positive effect on students’ learning engagement and classroom climate. Technology
enhances the learning and instruction environments, especially with the popularity of
mobile phones and various mobile terminals.

Due to the accessibility and flexibility of mobile technology and the policy of Suspending
Classes without Stopping Learning during the COVID-19 pandemic in China, there is a
growing demand and prevalence of mobile access to online courses or instruction [26,27].
There have been theoretical reviews and practical investigations on ICT self-efficacy, teachers’
information literacy, and student engagement with blended foreign language teaching [25,28-30].
Hatlevik and Bjarne (2016) evaluated teachers’ digital competence and the use of ICT in
school contexts by examining teachers’ ICT self-efficacy and strategies [31]. Ye, Kuang,
and Liu (2022) conducted an empirical study, which was conducted on the relationship
between teachers’ ICT self-efficacy and their attitudes and usage of blended instruction [30].
Ashraf et al., (2022) found a strong and positive correlation between students’ ICT compe-
tence, the curriculum content, instructional materials, and teachers’ instruction strategies
in blended learning [28]. However, only a few studies have yet extended this to the foreign
language instruction domain in blended contexts to observe students’ ICT self-efficacy and
students” achievements. There is still a need for in-depth research on perceived teacher
support, such as teachers’ online instructional strategies and the types of instructional
activities and information exchange in mobile learning contexts. Furthermore, studies
concerned about the impact of perceived teacher support through mobile technology on
students in the EFL blended learning content are yet to be conducted. The present study
explored the association between perceived teacher support, students” ICT self-efficacy,
and English online engagement in mobile-assisted foreign language learning contexts.
The research will likely reveal a better understanding of the association between teacher
support, student engagement, and students’ ICT self-efficacy and explore more effective
pedagogical strategies in mobile learning contexts.
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2. Literature Review
2.1. Teacher Support

The concept of teacher support is an essential component of social support theory.
Social support refers to the help individuals receive from those they have social relation-
ships with (family, peers, teachers, and friends) [32]. Social support theory explains the
relationship between external stress and individuals’ physical or mental health. Teachers
are an integral part of pedagogical contexts. From the perceived content perspective, Fraser
et al., (1996) defined teacher support as the student’s perception of the teacher’s attention,
friendliness, emotional care for the student, and problems that students encounter [33].
Teacher support was also defined as “to the extent which students believe teachers value
and establish personal relationships with them.” Teacher support involves “characteristics
such as caring, friendliness, understanding, dedication, and dependability” [34] (p. 440).
In terms of variables, teacher support contains emotional, academic, and social perspec-
tives [35]. Teacher support is a multifaceted construct that can be defined and illustrated
from different perspectives.

The existing research demonstrated the indispensable role of teacher support in the
pedagogical domain. Previous teacher support studies have involved research on students’
academic motivation, students” academic engagement, students’ self-efficacy, and positive
or negative affection aspects of learning. Marchant et al., (2001) found that a teacher’s
positive responsiveness to students’ needs enhances students” overall motivation, perceived
self-efficacy, and encourages a better academic performance [36]. Schweder and Raufelder
(2019) conducted research on the mediation function of teacher support in a self-directed
learning context in adolescence [37]. Zhao and Yang (2022) investigated Chinese high
school students to explore the relationship between perceived teacher support and students’
academic engagement as mediators of enjoyment and boredom in the EFL context [38].

As can be seen, previous studies have illustrated the importance of teacher support for
foreign language teaching. Furthermore, factors such as supportive teachers and students’
engagement or achievement, especially in the online educational environment, have also
become points of concern in teacher support research [38—42]. What aspects of foreign
language teacher support in online teaching specifically act on students’ foreign language
learning and what aspects of teacher support are perceived differently by students with
different IT literacy are questions that need further addressed.

2.2. Students” ICT Self-Efficacy

The concept of self-efficacy originated from Bandura’s social cognitive theory, which
refers to an individual’s perceived ability to complete a task or achieve a desired goal [24].
Compared to one’s competence, self-efficacy focuses more on the belief of what a person
can do or learn. In the education domain, self-efficacy has proved to associate with
student motivation, student preference, student engagement, and student achievement.
Self-efficacious students seem more willing to accept challenging tasks and more likely
to utilize strategies when they encounter problems or challenges [24,43]. Meanwhile, self-
efficacy in specific contexts, such as writing revision tasks [44] and writing self-regulated
strategies [45] in the English public speaking domain [27] or the flipped class [46], has
also gained increasing attention. Hoeigaard et al., (2004) stated that self-efficacy contains
self-beliefs about the degree of perceived self-control over future actions [47]. Students” ICT
self-efficacy belongs to specific self-efficacy. According to Papastergiou’s (2010) description,
ICT self-efficacy is the individual’s perception of their ability to use ICT [48], which is
similar to the definition proposed by Rohatgi, Scherer, and Hatlevik in 2016. All of them
pointed out computer self-efficacy and web self-efficacy.

Previous research has shown that experience with computer and ICT use impacts an
individual’s ICT self-efficacy. A positive relationship exists between students’ experience of
ICT use and their ICT self-efficacy. Students’ attitudes towards IT use have a positive impact
on students” ICT self-efficacy, which teachers, the external environment, and encouragement
by peers also moderate. Rohatgi et al. (2016) explored the role of ICT self-efficacy in
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students” ICT use and their achievement in a computer and information literacy test [25].
Peechapol et al., (2018) developed a smartphone application to enhance self-efficacy for
online learning. The study utilized the experimental group and control group to perform
a pre-test and post-test design to identify the effect of the application [39]. The finding
showed that the smartphone application significantly affected online learners’ self-efficacy.
Luan et al., (2022) discussed the impact of different teacher support strategies on students’
online English learning engagement with an online environment and presented an outlook
on the future of teaching and learning in terms of online teaching involvement, teacher—
student feedback, and technology-enabled teaching innovation [41]. Previous studies have
also shown sex differences in computer self-efficacy in some advanced skills and difficult
tasks [49-51], but there was no significant difference in self-efficacies at the beginner level
and after training [52].

Our study is concerned with whether ICT self-efficacies differ across students with
different IC literacy levels in blended contexts and whether sex or major affect the types of
learning tasks, students’ online learning engagement, and thus, task completion. Previous
studies have demonstrated the mediating effect of self-efficacy on students” perceived
teacher support and engagement [19]. It was estimated that perceived teacher support
could enhance students” academic self-efficacy. In particular, self-competence, self-effort,
and environmental control in terms of students” ICT self-efficacy are explorative factors
to be concerned with in our study. Further exploration of these factors in student online
engagement will provide a better and more comprehensive understanding of the impact of
information technology on students” online engagement.

2.3. Academic Engagement

Different scholars have defined academic engagement as a multifaceted structure with
different focuses and variations. Astin (1984) stated that students’ physical and psycho-
logical activity in the academic experience could be defined as academic involvement [53].
According to Axelson and Flick (2010), student engagement refers to students’” involvement
or interest in learning and how they relate to their class, their institution, and each other [54].
Marks (2000) proposed a two-dimensional model of emotion and behavior engagement [55].
Fredricks et al., (2004) described engagement as having behavioral, emotional, and cogni-
tive dimensions [56]. The three-dimensional model proposed by Fredricks et al., in 2004 was
agreed upon and is recognized by researchers and widely used in the following research.
Some scholars added new dimensions to the trichotomy model, such as student agentic
involvement [57] or studying engagement [58]. Philp and Duchesne (2016) proposed the
four-dimensional model of engagement, including behavioral, emotional, cognitive, and
affective dimensions [59]. Thus, the conceptual framework of learning engagement has
been innovated in explorations. Different scholars have developed conceptual frameworks
of learning engagement to have three or four dimensions, which makes them multidimen-
sional [40,59,60]. These dimensions are overlapped and dependent constructs instead of
independent and isolated ones [59].

Technology-enabled online or blended learning on mobile terminals has become the
new norm for teaching and learning, especially during the pandemic. The integration
of mobile terminals and technology into language learning has been widely accepted in
recent years due to portability, convenience, and flexibility, and so on, primarily focusing
on user-centered or personalized functions. Ma et al., (2015) stated that online student en-
gagement concerns the time and energy students spend engaged with online learning [61].
Jiang et al., (2021) stated the moderating roles of learner attitude and environmental sup-
port on inter-relationships between learners’ readiness and motivation and engagement
with online English flipped learning [62]. Luan et al. (2021) examined models of English
learners” hardness and online English learning engagement. Online academic engagement,
as an essential part of a student’s learning process and a presentation of students’ learning
self-efficacy, plays a positive role in students” academic achievement [63]. Wang et al., (2022)
explored the association between online self-regulated learning and online English learning
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engagement among Chinese digitally capable, native students indifferent to an academic
task who are not emotionally engaged with the task and or cooperative [64,65] It is nec-
essary to conduct more empirical studies to examine the relationship between different
dimensions to enhance learners’ engagement with the process of online learning [66].

3. Research Questions

To understand the current status and relationship between self-efficacy and online
English learning engagement among college students in a blended learning environment,
this study intended to examine whether teacher support effectively promotes students’
ICT self-efficacy and students” online English academic engagement in mobile learning
contexts. Based on the existing literature, this study draws on the concept of English
learning engagement proposed by Philp et al. (2016) [59]. It analyzes online learning inputs
for public English learning in Chinese universities under the influence of the pandemic and
explores the students” ICT self-efficacy who differ by sex, level of education, and majors.

This study aims to improve the quality of college students’ online engagement with
English language learning and to enhance the quality of blended learning and their ed-
ucational technology skills. Specifically, the research intended to solve the following
research questions:

RQ1: What are the relationships between perceived teacher support, students” ICT
self-efficacy, and student online English academic engagement?

RQ2: Does students” ICT self-efficacy mediate the relationship between perceived
teacher support and student online English academic engagement?

RQ3: Are there differences in ICT self-efficacies among students in different categories
(major, sex, and study section)?

RQ4: Do sense of self-competence, a sense of self-effort, and a sense of environmental
control in students’ ICT self-efficacy affect students” online English learning engagement?

4. Materials and Methods
4.1. Participants

The participants of this study were 960 undergraduate and postgraduate students
at nine universities from seven provinces in China. Given the study’s focus on English
learners in a blended learning context, we followed the principle of whether students use
the digital platform and the textbook companion APP in and after their English classes or
learning in questionnaires. We made it so that the questionnaire participants were learners
using the U Campus Smart Platform for at least one semester, which means they used
the U Campus Smart Platform, a course accompanying apps, and online learning systems
such as writing, reading, and testing according to the teacher’s arrangement in or after
class. Before data collection, participants were informed of the study purpose. A total of
960 students were informed and assured that their responses to the questionnaire only be
used for research purposes and protected anonymously. As can be seen from Table 1, the
final sample contains 736 (76.67%) female participants and 224 (23.33%) male ones. Sixty
percent of the questionnaire respondents were from liberal arts majors, and forty percent
were from science majors.

4.2. Instruments
4.2.1. Perceived Teacher Support

Perceived teacher support was measured through the Perceived Teacher Support Scale
developed by Patrick et al., (2007) [67] based on Tardy’s social support model (1985) [68]
and created by Ryan and Patrick (2001) [34]. Responses were measured on a five-point
Likert scale ranging from fully compliant to completely incompatible. The scale in the study
was adapted and modified to the four perspectives (i.e., emotional, instrumental, appraisal,
and informational support) to adjust the blended learning contexts. The perceived teacher
supports related to blended learning were added and mentioned in our study as online
assignments (question 6), use of web platforms, online resources and devices (questions 11
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and 15), and online learning (question 19). The current study’s internal consistency was
adequate (Cronbach’s alpha = 0.966).

Table 1. Social and demographic frequencies of the sample (N = 960).

Frequency Percentage

Male 224 23.3

Sex Female 736 76.7
Total 960 100.0
Undergraduate 757 78.9

Study section Postgraduate 203 21.1
Total 960 100.0
Liberal arts 576 60.0

Major Science 384 40.0
Total 960 100.0

4.2.2. ICT Self-Efficacy

ICT self-efficacy was measured as web self-efficacy or computer self-efficacy. Cas-
sidy and Eachus (2002) developed a 30-item computer user self-efficacy scale (CUSE) to
assess adult students’ computer self-efficacy [51]. The ICT self-efficacy scale was based on
CUSE scale items and the web user self-efficacy scale developed by Xie et al., (2011) [69].
Responses were measured on a five-point Likert scale ranging from fully compliant to
completely incompatible. The dimensions of ICT self-efficacy contain the sense of self-
competence (e.g., one’s perception of one’s own online learning goals), the sense of self-
effort (e.g., one’s ability to focus on online learning), and the sense of environmental control
(e.g., one’s feelings about the online learning environment). The scale in our study showed
a high internal consistency (Cronbach’s alpha = 0.943).

4.2.3. Online English Academic Engagement

Online English academic engagement was viewed as a multi-dimensional construct,
including emotional, cognitive, behavioral, and social dimensions [41]. The Online English
Academic Engagement questionnaire was adapted from the Math and Science Engagement
Scales developed by Wang et al., (2016) [70] and Luan et al., (2022)’s online English academic
engagement scale [41]. With a five-point Likert scale ranging from fully compliant to
completely incompatible, this questionnaire contains 21 items and three dimension, i.e.,
a sense of emotion engagement, a sense of behavior engagement, a sense of cognitive
engagement, and a sense of social engagement. The Online English Academic Engagement
Scale focuses on interactivity in English learning in web-based contexts. The scale in this
part indicated a high internal consistency (Cronbach’s alpha = 0.977).

4.3. Procedure and Data Analysis

All questionnaires were distributed to students by their English instructors via WeChat.
This questionnaire was released on 5 November 2022. It was finalized for release after
going through questionnaire predictions and revisions and soliciting the understanding
of the students and instructor surveyed on the question formulation and other aspects.
Nine volunteer instructors posted the questionnaire to the class WeChat group between
lecture sessions. In daily learning and instruction, all students learned how to use English
mobile terminals and network platforms. A total of nine teachers were willing to help to
distribute our online questionnaires to obtain consent from university directors. These
teachers explained the purpose of our study and invited students to fill out the online
questionnaires during the class break. Students who agreed to participate could also finish
it in their spare time. They were selected according to a convenience sampling strategy via
Wenjuanxing software, a professional online questionnaire platform from China.

The questionnaire data were collected over one week in early November 2022, and
960 questionnaires were returned, with a 100% completion rate. They were able to par-
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ticipate according to their will and were encouraged to respond truthfully. Responses
that were the same for all the items in the questionnaire and ones that were completed in
less than the one minute were deleted. The collected data were inputted into SPSS24 for
processing. We removed the missing data items and meaningless data (malicious identical
options). After data checking, descriptive, correlation, independent samples t-test, and
mediation analysis were conducted.

5. Results

Concerning the first research question, descriptive analyses and Pearson correlation
analyses were performed via SPSS to explore the association between perceived teacher
support, students’ ICT self-efficacy, and online English academic engagement. A summary
of the Pearson correlation, mean, standard deviations, and correlation for the three variables
is presented in Table 2.

Table 2. Descriptive statistics results and correlation analysis between variables (N = 960).

Variable 1 2 3

1 Perceived teacher support 1

2 Students’ ICT self-efficacy 0.521 ** 1

3 Online English academic engagement  0.582 ** 0.821 ** 1

Mean 1.5624 2.2015 2.1360

SD 0.61 0.83 0.79
Skewness 0.988 (0.079) 0.178 (0.079) 0.144 (0.079)
Kurtosis 0.290 (0.158) —0.718 (0.158) —0.573 (0.158)
Cronbach’s Alpha 0.966 0.943 0.977

** Correlation is significant at the 0.01 level (2-tailed). ** p < 0.01.

As can be seen from Table 2, the reliabilities of three variables were calculated with
Cronbach’s alpha, which were 0.966, 0.943, and 0.977, respectively, which was satisfactory
for our study (i.e., a > 0.7). The absolute values for kurtosis and skewness for all variables
were not greater than 3, indicating that the study data were normally distributed. The
results also showed a significant correlation between perceived teacher support, students’
ICT self-efficacy, and online English academic engagement. Perceived teacher support
was positively related to students” ICT self-efficacy (r = 0.521, p < 0.01). It also showed a
positive correlation with student online English academic engagement (r = 0.582, p < 0.01).
In addition, students” ICT self-efficacy was positively related to online English academic
engagement (r = 0.821, p < 0.01).

To understand the responses to the second research question, a regression analysis was
performed to explore the mediating role of students’ ICT self-efficacy between perceived
teacher support and online English academic engagement. According to Judd and Kenny’s
(1981) [71] and Baron and Kenny’s (1986) stepwise testing method [72], considering the
effect of the independent variable, perceived teacher support, on the dependent variable,
online English academic engagement, if perceived teacher support affects online English
academic engagement by influencing the variable students’ ICT self-efficacy, then students’
ICT self-efficacy is the mediating variable. According to Tables 3-5, the finding indicated
that students” ICT self-efficacy plays a role as a partially mediating factor of perceived
teacher support and online English learning engagement.

Table 3. ANOVA for perceived teacher support and online English academic engagement.

Model Sum of Df Mean F Sig.
Squares Square
Regression 200.499 1 200.499 490.881 0.000?
1 Residual 391.292 958 0.408
Total 591.791 959

Dependent variable: online English academic engagement. ?. Predictor: (constant), perceived teacher support.
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Table 4. ANOVA for student’s ICT self-efficacy and perceived teacher support.
Model Sum of Df Mean F Sig.
Squares Square
Regression 179.520 1 179.520 356.525 0.0002
1 Residual 482.378 958 0.504
Total 661.898 959
Dependent variable: students’ ICT self-efficacy. 2. Predictor: (constant), perceived teacher support.
Table 5. ANOVA for the three variables.
Model Sum of Df Mean F Sig.
Squares Square
Regression 418.400 2 209.200 1154.644 0.000®
1 Residual 173.391 957 0.181
Total 591.791 959

Dependent variable: online English academic engagement. 2. Predictors: (constant), students’ ICT self-efficacy,
perceived teacher support.

Table 3 shows the linear regression results of online English learning engagement and
perceived teacher support, F = 490.881 at p = 0.000, indicating that the regression model is
significant. The result of the perceived teacher support t-test = 22.156 at p-value = 0.000,
the regression coefficient is significant, and the standardized regression coefficient (Beta)
is 0.582. This refers to model X3 = cX1 + el, ¢ = 0.582. (X3: online English academic
engagement; X1: perceived teacher support.)

In Table 4, we can see the linear regression results of students” ICT self-efficacy and per-
ceived teacher support, F = 356.525 at p = 0.000, indicating that the regression model is mean-
ingful. The result of the t-test of students’ network self-efficacy = 17.385 at p value = 0.000,
the regression coefficient is significant, standardized regression coefficient (Beta) is 0.521.
This refers to, model X2 = aX1 + €2, a = 0.521. (X2: students’ ICT self-efficacy.)

According to Table 5 above, we can see the correlation between students” ICT self-
efficacy and perceived teacher support and students” online English learning input, namely,
the analysis results of model X3 = ¢’X1 + bX2 + e3 (F = 1144.644; p = 0.000), indicating
the significance of the regression model. The p values of perceived teacher support and
students’ ICT self-efficacy were less than 0.05, indicating that the regression coefficient was
significant; ¢’ = 0.212; b = 0.711. The proposed mediation model in our study supports the
above results (Figure 1).

Figure 1. The mediation model.

It can be seen from the model above that the mediating effect of the independent
variable “perceived teacher support” on the dependent variable “online English academic
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engagement” is not entirely influenced by the mediating variable “ICT self-efficacy”. “Per-
ceived teacher support” had a partial direct effect on “online English academic engage-
ment,” and the contribution rate of the mediating effect to the total effect was: effect
M =ab/c =0.521 x 0.711/0.582 = (63.65%). It can be seen that ICT self-efficacy has a
noticeable mediating effect on students” online English academic involvement, which is
a problem that cannot be ignored in exploring students” English learning involvement.
Therefore, the influence of different components of ICT self-efficacy on online English
academic engagement becomes the next problem to be solved.

To answer the third question, the independent samples t-test was conducted to explore
students’ ICT self-efficacy under different taxonomic samples. Table 6 shows that students’
ICT self-efficacies were different between undergraduate students and postgraduate stu-
dents (t(958) = 4.663, p < 0.05). The average ICT self-efficacy of postgraduates (2.2655) is
higher than that of undergraduate students (1.9626). Table 7 indicates no significant differ-
ence in ICT self-efficacies between arts and science students (t = 0.163, p > 0.05). Table 8
shows a difference in ICT self-efficacies between female and male students (t = —3.205,
p <0.05).

Table 6. Comparison of different students’ ICT self-efficacy.

Postgraduate Undergraduate
Students (n = 757) Students (n = 203) MD t 958)
M SD M SD
ICT self 1.963 0.728 2.266 0.845 0.303 4.663
-efficacy
p <0.05.
Table 7. Comparison of different major students” ICT self-efficacy.
Art Students (n = 576) Science Students MD 1 (958)
(n = 384)
M SD M SD
ICT self 2.205 0.827 2196 0.838 0.089 0.163
-efficacy
7 <0.05.
Table 8. Comparison of different gender student in ICT self-efficacy.
Female Students Male Students (n = 224) MD £ (958)
(n =736)
M SD M SD
ICT self 2.248 0.816 2.046 0.823 ~0.202 ~3.205
-efficacy
p<0.05.

Concerning the fourth research question, a multiple regression analysis was performed.
A multicollinearity test was conducted before the regression analysis. As can be seen from
Table 9, the toleration values in the table were all above 0.1, and the variance inflation factor
values were no more than 10. So, there is no multicollinearity problem. Student’s online
English performance was significant.
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Table 9. Summary of multiple linear regression.
. Direct
Variables B Beta t Tolerance VIF D-W R2
Error
OEAE Constant 0.338 0.039 8.599 1.919 0.717

SSC 0.161 0.026 0.167 6.208 0411 2431

SSE 0.411 0.031 0.405 13.25 0.318 3.148

SEC 0.255 0.019 0.356 13.08 0.400 2.499

Note: OEAE(X3) = Online English academic engagement, SSC = sense of self competence, SSE = sense of self
effort, SEC = sense of environment control, p < 0.001.

The results of the SPSS multiple linear regression analysis showed that the regression
equation was significant (F = 807.552; p < 0.001), where a sense of environmental control
(b =0.225; 3 = 0.356; p < 0.001), a sense of self-competence (b = 0.161; 3 = 0.167; p < 0.001),
and a sense of self-effort (b = 0.411; = 0.405; p < 0.001) significantly and positively
predicted online English academic engagement. Together, these variables explained 71.6%
of the variance in student online English academic engagement.

6. Discussion

When it comes to online English learning, most non-English majors in Chinese col-
leges and universities use the intelligent platform learning system, which is supported by
digital textbooks. If we take the surveyed students as an example, for both undergraduates
and postgraduates, most public English textbooks they are currently learning from are
the learning platforms and apps supporting digital textbooks. It can be seen that digital
learning has become a part of their English learning. Therefore, whether students perceive
teachers’ support and students’ ICT self-efficacy through technology and the classroom
became the focus of our first research question. From the description of question 1, it is
easy to see a close relationship between the three variables. The results of question 1 are
also consistent with previous studies [36-38]. There is a correlation between perceived
teacher support and student involvement in foreign language learning in an E-learning en-
vironment. Luan et al. (2020) studied the relationship between students’ perceived online
social support and academic involvement in the online learning environment during the
COVID-19 pandemic [40]. The study showed that students who received more support
from teachers were more inclined to actively engage in English learning. Teacher support
does improve students’ behavioral involvement in academic activities. This is also consis-
tent with Zhao and Yang’s (2022) study on the influence of perceived teacher support on
students’ learning engagement with foreign language learning [38]. Our findings show
a positive correlation between perceived teacher support and students” online English
academic participation. This is also consistent with the conclusions of previous studies. It
shows that the influence of teacher support on students’ online English learning cannot be
ignored in the mixed teaching situation. Students” perception of teacher support affects
their performance in online English learning.

To further observe the relationship between perceived teacher support, students” ICT
self-efficacy, and online English learning engagement, the second question verifies whether
students’ ICT self-efficacy plays a mediating role. According to relevant data, the con-
tribution rate of the mediating effect to the total effect was 63.65%. It can be seen that
ICT self-efficacy has a solid mediating effect on students” online English learning involve-
ment, which is a problem that cannot be ignored in exploring students” English learning
involvement. Just as in the foundation of Ashraf et al. (2022)’s research, a significant
correlation exists between students’ ICT competence and teachers’ instruction strategies
in blended learning [28]. In Bettayeb et al.’s review essay (2020) [73], the effectiveness of
mobile learning was discussed. Due to the ease of access to mobile phones currently, based
on the results of previous empirical studies, self-efficacy has a positive impact on student’s
performance and learning motivation in a blended context [25,50].
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Self-efficacy is a hotly debated topic in academia. In a blended learning scenario,
especially with the aid of digital aids apps and various teaching platforms, students” in-
formation literacy, or the use of information technology for communication and learning,
has become an emerging factor that must be considered in foreign language teaching and
learning. The strong mediating role of students’ ICT self-efficacy in this study also illus-
trates the effective role of educational information technology in foreign language teaching
and learning today. How can we enhance the effective and rational use of educational
information technology so that it can promote deep learning and thinking among students?
If information technology is merely a tool for presenting and storing information, then
technology is only a fleeting instrument that provides a bundled experience for students.
Technology that is truly accessible to students, used by students, and appreciated by stu-
dents is what education and teachers really need. ICT self-efficacy dimensions of students’
ability and cognitive and environmental dimensions were investigated in more depth
and detail to examine students’ information exchange and learning in a blended learning
environment, thus further exploring the relationship between information technology and
students’ online learning and teacher support.

In previous studies of student self-efficacy, teacher—student interaction, student moti-
vation, academic emotions, learning engagement, and academic achievement have been the
topics of interest for researchers. As Cassidy and Eachus (2002) stated, there is a correlation
between computer users’ self-efficacy and their computer abilities and experiences [51].
The ICT self-efficacy of learners in a blended learning environment is correlated with their
use of information technology. Questions 3 and 4 in this study point to different dimensions
and classifications of students” ICT self-efficacy. It is easy to see the differences in students’
ICT self-efficacy in various categories of data.

From the perspective of majors, unlike the findings of Xie et al. (2011), which tested
the online self-efficacy of 564 college students in six universities in Guangdong, the study
revealed that the self-efficacies of science majors were higher than those of liberal arts
students [69]. Thongsri et al. (2019) examined the differences between STEM and non-
STEM students’ perceptions and behaviors in an E-learning environment [74]. The study’s
results showed that STEM students’ computer self-efficacy, perceived ease of use, and
behavioral intention to use E-learning tools were higher than those of non-STEM stu-
dents. While self-efficacy in the above two studies focused on using the Internet and
computer technology, ICT self-efficacy in this study tended to focus more on information
communication technology.

The improvement of mobile terminals and communication technologies, especially
in the development of online platforms and smartphones, has led to the development
and improvement of information communication technologies in educational technology.
In-depth examination and research on ICT self-efficacy can continue. Relevant data from
our study show that there is no significant difference in ICT self-efficacies between the
students of arts and science subjects. The reasons for analyzing the correlation are as
follows: On the one hand, different empirical studies collected samples from different
geographic regions. On the other hand, the ICT self-efficacy of students is a subjective
assessment of individual differences. In general, science students have better network
information technology than arts students do. However, due to the popularity of cell
phones and mobile terminals in blended teaching, intelligent and convenient operation is
optional in computer information technology.

With the current means of information exchange and dissemination, the Internet and
mobile terminals have become indispensable ways for students to obtain information.
Information sharing and various exchanges have become more effective ways for students
to solve their learning difficulties and find learning resources, all of which require students
to have a high level of ICT self-efficacy. In terms of academic segments, undergraduate
students scored higher for ICT self-efficacy than the graduate students did. This is related
to the time and effort invested in English language learning in the relevant academic
segments. Rohatgi et al. (2016) found a positive contribution of ICT use on computer-
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and information-oriented students and students’ ICT self-efficacy through their study [25].
Undergraduates face final exams and College English Tests 4 and 6 (English proficiency
qualification level exams) during their undergraduate studies, motivating students to
actively engage in English language learning. Regarding sex, the results of this study
regarding ICT self-efficacy of male and female students were that there was no significant
difference between them. This is consistent with the findings of Busch (1995), who found no
sex-specific differences in computer attitudes and self-efficacy through a survey of students
of different sexes who completed simple computer tasks [75]. However, in previous studies
on sex differences in self-efficacy and attitudes toward computers, there are also previous
studies that showed different results. He and Freeman (2010) noted that in terms of gender
and computer self-efficacy, women are relatively less confident and feel more anxious about
using computers than men are [76].

Similar to the professional comparison above, computer self-efficacy is more focused
on the ability to operate and use computers. ICT self-efficacy is concerned with using
technology on the web and mobile devices. Just as Torkzadeh and Koufteros (1994) also
found, there were no sex differences in self-efficacy at the beginner level of computer
skills [52]. Information technology communication is inseparable from the Internet and
computers, but various intelligent terminals for information technology communication
are also being facilitated and reduce the operational difficulties. A sense of self-effort and a
sense of self-competence are among those factors that have received more attention. From
the data in question four, it is easy to see that students’ sense of self-competence in ICT
self-efficacy significantly influences their engagement with online English learning [18,74].
Students with a higher sense of ICT self-competence will be more confident, more willing
to help and share, have more motivation, and tend to achieve more academic success. In
a blended learning environment, these students will show more confidence and be more
engaged with classroom interactions, completing classroom exercises and participating
in classroom activities [77]. Previous related studies would have focused more on self-
efficacy’s cognitive and psychological aspects [25,36,41,62,64]. However, according to
the research result, the factor of a sense of environmental control also positively impacts
students’ online English learning, which is worthy of our consideration.

There were various criticisms of large-scale online classes during the pandemic. The
lack of a classroom atmosphere and poor classroom interactions caused problems for learn-
ers. These are related not only to the student’s effort, proficiency in using the equipment,
and ICT ability, but also to the sense of control of the environment. Learners’ perceptions of
the learning environment and their control over their learning behaviors can be understood
as a sense of control over the environment. Blended teaching based on the Internet and
mobile terminals improves the scene, time, and space for foreign language learning. The
blended learning environment provides learning scenarios that allow mutual learning
and assessment and traceability, where students and teachers become a learning commu-
nity with technical support. It provides more diversified choices in terms of resources
and participation and evaluation methods. The diversified, personalized, and accurate
push functions provide immediate and stage data feedback for both students’ learning
observation and teaching and research. Above all, their learning achievements, and their
emotional perceptions of the blended learning environment in specific education and teach-
ing practices are closely related to students” online learning engagement and enhance the
sustainable development of EFL learners, teachers, and contexts [22,78].

From the data in the questions, it is easy to see that all three aspects of students’
ICT self-efficacy (a sense of competence, a sense of effort, and a sense of environmental
control) significantly impact students’ engagement with online English learning. After
the sense of self-effort, the sense of environmental control has the second most important
impact on online English academic engagement. A sense of environment in the online
learning environment can refer to both the learner’s perception of the external environment,
including the objective external environment, and the student’s perception of the online
virtual learning environment. The interaction between learners and the outside world,
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technology, and others (teachers, peers, and technicians) are all topics we have studied in
previous research. In the study of students’ learning engagement and learning effectiveness
in different learning environments, previous studies have focused on perceived social
support, such as teacher support and peer support [38,40,79]; on students’ self-efficacy and
learning effectiveness by different technological means [51,63,73]; on the factors influencing
different dimensions of online learning engagement [41,79], etc. However, in terms of the
factors influencing students’ online learning engagement, especially in the virtual learning
environment, such as current mobile phone terminal interactions, whether the research on
students” ICT self-efficacy under different environmental control factors will provide new
insights into the study of students’ online learning engagement under blended learning
deserves further analysis and consideration.

7. Limitations

Some limitations of the present study should be considered for illustrating the current
findings. First, since data collection is dependent on participants’ self-report scales, it is
impossible to avoid social desirability bias. Second, our study data were mainly sourced
from questionnaires and quantitative data, and there was a lack of qualitative research data
on the variability aspects of the study variables. Based on the principle of triangulation,
the collection of multivariate data and the use of multiple data observation methods can
be applied in future studies to allow a more in-depth study of students’ ICT self-efficacy
and online learning engagement and reveal the impact of teacher support on the technical,
academic, and emotional aspects of students’ online learning. Third, this study focused
on different dimensions of students’ ICT self-efficacy regarding the research variables. In
future studies, studies can adopt scales with more items to evaluate other variables.

8. Conclusions and Implications

This study focuses on the relationship between students’ involvement in online En-
glish learning, perceived teacher support, and ICT self-efficacy in a blended learning
environment. Given that in the mixed learning environment, students often use various
mobile phones and apps to carry out English learning and hand in English homework.
The online and offline interactions between teachers and students facilitated by technology
empowerment is closely related to students’ perception of teachers’ support and the use
of ICT technology. This paper focuses on the relationship between the above three vari-
ables and explores the influence of different students’ ICT self-efficacy on online English
learning engagement, which investigates the influencing factors of online English learning
engagement from different aspects. The effects of gender, education level, and profession
on ICT self-efficacy were also observed. This study provides supporting evidence for the
mediating role of students’ ICT self-efficacy in the influence of perceived teacher support
on student online English engagement.

The study has significant theoretical and practical implications. Theoretically, this
study enriches the theoretical aspects of exploring students’ perceived teacher support and
ICT self-efficacy in English online learning; in particular, we analyzed different dimen-
sions of students’ ICT self-efficacy. It enriches the analysis of the dimensions and related
influences on students” academic engagement with English online. While previous studies
have mostly correlated students’ ICT self-efficacy with computer literacy, ICT use, and
academic achievement, this study highlights the role of specific self-efficacy in blended
teaching scenarios.

At the same time, the dimensions of self-efficacy found in the study provide edu-
cational administrators and teachers with references for instructional policy preparation
and activity design. How to stimulate students’ perceptions of their environment and ICT
self-efficacy levels and enhance their satisfaction and engagement with online learning are
concerns. This, in turn, guides instructors to better motivate students’ interest and initiative
in creating online learning scenarios and activities. In addition, the types of online English
learning courses and learning activities that students with different ICT self-efficacies are
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more willing to participate in and their preferences for different learning environments
have implications for specific teaching practices.

Although previous studies have verified that self-efficacy significantly affects students
online English academic engagement, systematic and in-depth research must be conducted
on the specific factors, how to influence the path and degree of influence, and specific targets
and environments. There needs to be more theoretical guidance and practical examples for
specific teaching practice activities and targets. Research on students’ ICT self-efficacy, peer
support, and the influence on online English engagement and student learning achievement
is also positive. The influence of peer and technology dimensions in student learning in
a blended learning environment is an aspect that cannot be disregarded. Future studies
can also be expanded to include perceived social support and a more diverse view of
students’ ICT self-efficacy and engagement with online English learning. These elements
could be taken a step further to include empirical case studies based on the ICT self-efficacy
dimension. In-depth studies of these components can help to construct the dimensions of
self-efficacy measurement and improve self-efficacy measures in a more focused manner.
In particular, in ICT, there are a series of expressions such as digital information literacy;,
network information literacy, and information communication literacy. It is worthwhile for
researchers to further explore whether there are differences in teacher—student interaction
and academic engagement with foreign language education scenarios empowered by
different mobile technologies. Furthermore, research on students’ and teachers’ perceptions
of online learning effectiveness and learning achievement and self-regulated learning in the
sustainable development of foreign language education in blended learning environments
also deserve more attention.
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