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ICT literacy, resilience and online
learning self-efficacy between
Chinese rural and urban primary
school students

Jiaxin Li, Xinyi Huang, Xinyu Lei, Jiajie Wen and Minghui Lu*

School of Education, Guangzhou University, Guangzhou, China

In the process of large-scale online education during the COVID-19 pandemic,
students’ online learning has caused widespread public concerns. This study
investigated the relationships between Chinese rural and urban primary school
students’ information communications technology (ICT) literacy, student
resilience, and online learning self-efficacy in a large-scale online education
environment during the pandemic in China. We compared 5,037 primary
school students in rural areas to 5,045 primary school students in urban
areas with matching gender and grade in nine regions in China’s Guangdong
province, using a survey comprising an ICT literacy scale, a student resilience
scale, an online learning self-efficacy scale, and an ICT devices scale. The ICT
literacy, resilience and online learning self-efficacy of primary school students
in rural areas were significantly lower than those in urban areas (p<0.01).
The primary school students’ ICT literacy was significantly associated with
student resilience and online learning self-efficacy. Student resilience played
a mediating role between ICT literacy and online learning self-efficacy, while
the rural/urban area factor moderated the relationship between ICT literacy
and student resilience. These findings suggest that ICT literacy is more scarce
and important for primary school students in rural areas of China than for
those in urban areas. Improving ICT literacy among primary school students
can enhance students’ resilience and thus improve their online learning self-
efficacy, especially in rural areas.

KEYWORDS

primary school students, ICT literacy, online learning self-efficacy, student
resilience, rural and urban areas

Introduction

At the end of 2019, the COVID-19 pandemic triggered a large-scale online teaching
and learning boom in China. In the first half of 2020, China’s primary and secondary
schools began the largest-scale online teaching in history to replace offline school education.
According to statistics from China’s Ministry of Education (MOE), the official online cloud
platform for primary and secondary schools in China received 2.073 billion page views and
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1.711 billion visits in less than 3 months (MOE, 2020). At the same
time, as online education often requires students to self-regulate
their learning, and self-efficacy is an important indicator of the
ability to self-regulate (Hodges, 2010), ensuring students’ online
learning self-efficacy has become a topic of widespread concern.
In the special circumstances of the COVID-19 pandemic, online
learning has usually occurred at home through information and
communications technology (ICT) devices (ICTDs). Therefore,
differences in students’ ICT literacy (ICTL) are likely to lead to
completely different learning experiences, influencing students’
psychological reactions to the learning process (Fraillon et al.,
2019), as well as the sustainability and effectiveness of their
learning (Hatlevik et al., 2018). For students who lack ICTL due
to the difficulties and uncertainties they face in the learning
process, the continuity and effectiveness of online learning is not
guaranteed (Rohatgi et al., 2016). Worse still, such students are
more likely to experience depression, burnout and anxiety (Lei
etal, 2021). This implies that students’ psychological conditions
during online learning may be largely related to their ICTL (Tran
et al., 2020; Martin et al., 2021; Zhou and Yu, 2021).

It has been established that students’ ICTL may affect their
resilience during online learning (Tran et al., 2020; Lei et al.,
2021), and thus have an impact on their self-efficacy (Cheng et al.,
2019; Grotan et al., 2019). However, this mechanism has not been
fully verified in large-scale online education processes. In addition,
studies have also indicated that the relationship between students’
ICTL and resilience during online learning may vary among
different groups (Tran et al., 2020). As China is considered to have
a “digital divide” between urban and rural areas (Zhao et al,
2021), whether this difference exists between urban and rural
areas in China remains to be verified.

Based on data on rural and urban primary school students in
the specific context of large-scale online education in China
during the pandemic, this study explored the relationship between
students’ ICTL and online learning self-efficacy (OLSE) to verify
the possible mediating effect of student resilience (SR) and provide
OLSE. Meanwhile,
considering the possible existence of a “digital divide” and

suggestions for improving students’
differences in economic and social development between rural
and urban areas in contemporary China (Zhao et al., 2021), this
study collected the similar number of samples from rural and
urban areas for comparative analysis while controlling for
students’ gender and grade, and used the rural area/urban area
factor as an important moderating variable to reveal the
differences between ICTL and SR in rural and urban areas because
the online education environment and resources differ between

rural and urban China.

Online learning self-efficacy
“OLSE” refers to students’ perceptions of their own abilities in

the process of online learning (Artino and Mccoach, 2008). In
education, self-efficacy has been shown to affect students’ choices of
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activities, effort invested, persistence, interests, and achievements, as
well as their use of self-regulatory processes (Bandura, 1991; Schunk
and Pajares, 2009). Researchers have argued that the self-directed
nature of online learning makes self-efficacy a key component of
academic success in distance education. For instance, students with
higher online learning self-efficacy may be more interested in
participating in online education, enjoy greater academic success
(Martin etal., 2021), and experience more satisfaction and happiness
during the learning process (Joo et al., 2013; Zhou and Yu, 2021).
OLSE has been shown to be positively correlated with the quality of
students’ experience of using ICT (Moos and Azevedo, 2009),
proactive personality (Zheng et al., 2020), and interactions (learner—
content interaction and learner-learner interaction) in the learning
process (Wang et al., 2022).

Information and communications
technology literacy and OLSE

“ICTL” refers to an individual’s ability to effectively search for,
organize, and process information from various digital media with
a good understanding of technology systems and media forms
(Ergul, 2004). Thus, technical processing skills, cognitive skills,
and social values are combined in ICTL (Kereluik et al., 2013).
Research has indicated that ICTL may help to protect children
from the negative influence of the media, decrease information
inequality, engage children fully in creative and social activities
(Lee and Chae, 2012) and be positively related to students’
academic performance (Lei et al., 2021), especially in computer-
based tests (Lau and Yuen, 2014).

In online education, ICTL may have a significant influence on
self-efficacy. Researches showed that students with higher ICTL
levels had more computer experience (Ranguelov et al., 2011), so
they are more likely to complete online education tasks, have a
positive learning experience, and thus have a greater sense of self-
efficacy (International ICT Literacy Panel, 2012; Hatlevik et al.,
2018). Research has also found that children who frequently use
the Internet at home and school have higher levels of OLSE and
ICTL than those who do not often use the Internet (Jackson et al.,
2006). This means that ICTL may be positively correlated with
OLSE (Fernandez-Gutiérrez et al., 2020).

Student resilience as a mediator of the
relationship between ICTL and OLSE

SR is defined as students’ maintenance of positive adjustments
during exposure to significant adversity (Luthar et al., 2010), which
may reflect their psychological state in a specific learning situation.
Researchers have commonly divided SR-related factors into two
categories: individual personality attributes or dispositions, such as
empathy, problem solving, and autonomy (Palma-Garcia and
Hombrados-Mendieta, 2017); and environmental influences, such
as family, school, and local community (Romano et al., 2021).
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SR may mediate the relationship between ICTL and OLSE. To
some extent, students’ ICTL predicts their SR in online learning
(Tran et al.,, 2020), because SR reflects students’ psychological stability
when they encounter online learning difficulties, which are often
related to the use of ICT as an educational medium. For example,
students who are not proficient in using instant messaging
technology may find it difficult to interact with teachers (Lei et al.,
2021). Higher ICTL means that students are more likely to solve
problems on their own in the online learning process, thus ensuring
their freedom of self-determination and creating a better learning
experience; this helps increase the intrinsic motivation to engage in
online learning (Ryan and Deci, 2000). Meanwhile, ICTL is
considered to be positively related to students’ family background
(i.e., socio-economic status and parents’ educational level), while a
better family environment helps students to face online risks more
positively, thus improving SR (Tran et al.,, 2020). Higher ICTL can
help students to develop resilient responses by using technology as a
mechanism to deal with adverse situations, and create opportunities
for social support and positive relationships in online learning, thus
improving their learning experience and SR (Rosenberg et al., 2018).

SR may also be related to OLSE in online learning. Psychological
research has found that self-efficacy is often positively correlated
with personal resilience and perseverance (Bandura, 1986). Those
who think more positively about situations and feel less depressed
and powerless tend to have a higher sense of self-efficacy (Bandura,
1997). Researchers have pointed out that SR can positively predict
learning self-efficacy (Cheng et al., 2019). Learners with high
resilience usually face pressure or challenges with positive attitudes
and actions to promote self-development and self-efficacy (Kamtsios
and Karagiannopoulou, 2013), while lower SR often means running
the risk of experiencing diminished academic self-efficiency (Grotan
etal, 2019). In the network-based learning environment, SR is also
considered to positively predict learners’ self-commitment and
OLSE (Kuo etal., 2013). Some empirical studies on online education
during COVID-19 have indicated that SR may have a significant
predictive effect on student learning outcomes and OLSE (Martin
et al,, 2021; Warshawski, 2022).

The moderating effect of the rural/urban
area factor between ICTL and SR

Students’ ICTL may influence SR differently in different
environments (Tran et al., 2020). Because the marginal effect of
scarce resources is always stronger than that of non-scarce resources
(Zhang et al., 2019), the influence of students’ ICTL on SR may
be greater in underdeveloped regions than in developed regions. For
instance, research has found that the influence of students
motivation to use ICT on their actual ICT use behavior varies
significantly between regions (Maldonado et al., 2009). In China, the
“digital divide” between RAs and UAs has long been acknowledged
(Zhao et al,, 2021). In China, RAs are complex areas with natural,
social, and economic characteristics. They serve multiple functions
such as agricultural production, residence and ecology, and include
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towns and villages outside the urban areas. RAs are usually
characterized by a sparser population and weaker economies due to
poor development or unavailability of the required infrastructure.
In contrast, UAs are residential areas where the non-agricultural
population is concentrated and engaged in non-agricultural
production activities such as industry and commerce (Lu and Chen,
2004). As the center of social, economic, and cultural activities
within a certain geographical area, UAs often have huge advantages
over RAs in terms of ICT infrastructure (Kumar and Kumara, 2018).
Students in UAs also have much more access to ICTDs and ICTL
than those in RAs do (CNNIC, 2021). Research has shown that
ICTL may have a stronger relationship with willingness to use
technology and resilience in using technology in online education
for Chinese RA participants compared with Chinese UA participants
(Martin et al,, 2021). In view of the “digital divide” between UAs and
RAs in China, rural primary school students may face more scarce
resources and uncertainties such as a worse Internet connection in
online learning (Wu et al., 2019); thus, the influence of ICTL on SR
may be more obvious and profound for students in RAs.

The study

Existing studies have revealed the relationship among ICTL,
SR and OLSE to some extent, but it has not been fully verified in
large-scale online education environments. Meanwhile, most
studies have focused more on college and secondary school
students than on elementary school students, due to their relatively
high participation in online education in general (Kuo et al., 2013;
Grotan etal,, 2019; Lei et al., 2021). The purpose of this study was
to explore the relationship between Chinese students’ ICTL and
OLSE in a large-scale online education environment during the
COVID-19 pandemic, and to verify the mediating role of SR in
this relationship and the moderating effect of the rural/urban area
between ICTL and SR. The following hypotheses were verified
using a moderated mediation model (Figure 1):

Hypothesis 1: ICTL is positively related to OLSE (Martin et al.,
2021; Wang et al., 2022).

Hypothesis 2: SR mediates the relationship between ICTL and
OLSE (Rosenberg et al., 2018; Cheng et al., 2019).

Hypothesis 3: The RA/UA factor moderated the relationship
between ICTL and SR, and the positive correlation between
ICTL and SR may be stronger in RAs than in UAs (Wu
etal., 2019).

Materials and methods
Procedure

In this study, a cross-sectional questionnaire survey was
conducted to investigate the online learning situation of
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Rural/Urban Area Student Resilience
ICT Literacy »  Online Learning Self-efficacy
FIGURE 1
Research model.
primary school students in China’s Guangdong province during Measures

the COVID-19 pandemic. To ensure that the sample was
reasonably distributed across regions and reduce the shadow of
common method deviation (CMV) caused by the measurement
methods (Podsakoff et al, 2003), the study adopted a
combination of objective sampling and stratified random
sampling, invited relevant education authorities to assist with
the distribution and recovery of questionnaires by directional
distribution and recovery, and informed the participants of the
expected significance of the study, promising that the
questionnaire data would be completely confidential. The
families of 10,381 primary school students who participated in
online learning during the pandemic were investigated. Because
primary school students may find it difficult to understand
questions on this topic or objectively state their own
experiences, parents of the students were asked to assist their
children in answering the questionnaires. To avoid possible bias
caused by students and parents answering the questions
together, researchers repeatedly stressed the importance of data,
and asked the participants to answer objectively (Podsakoff
et al., 2003). The instrument for the measurement was the
web-based questionnaire platform “Sojump,” and participants
were requested to submit all data through this platform. All of
the participants took part in the survey voluntarily and did not
receive any monetary compensation. As the study involved
human participants, it was reviewed and approved by the ethics
committee of the authors’ institution. This study was a cross-
sectional study, and the data were analyzed using a moderated
mediation model.

Participants

All of the 10,100 invited participants completed and returned
the questionnaire survey. If the questionnaire responses showed
that the primary school students in the families surveyed had not
participated in any form of online learning during the pandemic,
these questionnaires were excluded. Manual screening showed
that 10,082 (99.82%) questionnaires were valid, including 5,037
from rural areas and 5,045 from urban areas. The chi-square tests
showed that there were no significant differences in gender and
grade between rural and urban samples (y*>=0.00, p>0.05).
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Social demographic survey

The questionnaire collected some information about the
primary school students and their parents (such as each students’
gender and grade, family location and income, and parents’
education level). Samples in RAs and UAs had achieved
quantitative matching in students’ gender and grade (*=0.00,
p>0.05). In the samples of RAs, 3,987 mothers (79.15%) and 1,050
fathers (20.85%) were included, and in the samples of UAs, 4,013
mothers (79.54%) and 1,032 fathers (20.46%) were included. For
more details, please refer to Table 1.

Student ICTL scale

ICTL was measured using the student ICTL scale from the
2018 International Computer and Information Literacy Study of
the International Association for the Evaluation of Educational
Achievement (Fraillon et al., 2019), abridged based on the actual
situation in China. The abridged scale contained seven items
measuring the students’ ability to use ICT for learning, such as
whether they could use ICT to “search for and find relevant
information for a school project on the Internet” Each item was
scored as 0 (“T do not think she/he could do this”), 1 (“she/he has
never done this but he/she could work out how to do this”), or 2
(“she/he knows how to do this”), with higher scores representing
higher levels of student ICTL. This scale was a unidimensional
scale and had been shown to have good reliability and validity in
international surveys (Fraillon et al., 2019). Cronbach’s « for this
scale was 0.82.

Family possession of ICTDs scale

A family possession of ICTDs scale was derived from a 2019
report on children’s media literacy by the United Kingdom Office
of Communications (OFCOM, 2020) to investigate families’
ownership of ICTDs. The scale was abridged based on the
situation in China. The abridged scale measured whether the
students” families owned 10 kinds of ICTDs, such as desktop or
laptop computers. Each question was scored from 0 to 3. The
higher the score, the more types of ICTDs the family owned. This
scale was a unidimensional scale and had been shown to have
good reliability and validity in large-scale surveys (OFCOM,
2020). Cronbach’s « for this scale was 0.65.
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TABLE 1 Demographic characteristics of the participating guardians and students for RAs and UAs.

RAs (n=5,037)

UAs (n=5,045)

Student’s gender

Female 2,518 (49.99%)
Male 2,519 (50.01%)
Participant

Mother 3,987 (79.15%)
Father 1,050 (20.85%)

Mother’s educational level

333 (6.61%)
3,245 (64.42%)
1,459 (28.97%)

Primary education and below
Secondary education

Tertiary education and above
Father’s educational level
Primary education and below 245 (4.86%)
3,414 (67.78%)

1,378 (27.36%)

Secondary education
Tertiary education and above

Annual household income (in RMB)

<50K 1,410 (27.99%)
50-90K 576 (11.44%)
90-120K 1,049 (20.83%)
>120K 2002 (39.74%)

2,524 (50.03%) 0.00
2,521 (49.97%)
4,013 (79.54%) 0.23
1,032 (20.46%)

165 (3.27%) 710,627
2,103 (41.68%)
2,777 (55.05%)

102 (2.02%) 964,537
2026 (40.16%)
2,917 (57.82%)
1,223 (24.24%) 94 8573

427 (8.46%)
917 (18.18%)
2,478 (49.12%)

*p<0.05, ¥*p<0.01, ***p<0.001. USD1 ~ 6.38RMB.

SR scale

SR was measured using the SR scale developed by Lereya
etal. (2016), abridged based on the actual situation in China.
The abridged scale consisted of 10 items focusing on students’
mental health and sustainability of learning activities, such as
whether the students “believes that he/she can do most things
if he/she tries” when studying online during the pandemic.
Each item was scored as 0 (“no”) or 1 (“yes”). The higher the
total score, the stronger the SR. This scale was a unidimensional
scale and had been shown to have good reliability and validity
in research (Lereya et al., 2016). Cronbach’s « for this scale
was 0.78.

OLSE scale

In this study, formative assessment was used to measure
students’ OLSE, which to some extent reflects their satisfaction
and efficiency as online learners (Blayney and Freeman, 2008).
The scale was excerpted from the Students’ Evaluation of
Educational Quality (Marsh and Roche, 1997), and supplemented
with some other questions in the questionnaires reflecting
students’ OLSE (Bidder et al., 2016; Tian et al., 2017), in order to
better match the actual situation of large-scale online education
in China. The scale consisted of 10 questions, such as whether
students “have clear and appropriate learning goals” in the
process of online learning. The score for each item ranged from
0 (“very inaccurate”) to 4 (“very accurate”). The higher the score,
the better the student’s OLSE. This scale was a unidimensional
scale and had been shown to have good reliability and validity in
research (Marsh and Roche, 1997). Cronbach’s « for this scale
was 0.93.
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Statistics

SPSS 26.0 was used to generate the mean and standard deviation
of each variable, and Pearson correlation analysis was used to explore
the relationships between the variables. The PROCESS 3.5 macro for
SPSS was used to test the mediating and moderating effects of the
hypotheses (Hayes, 2018), and bootstrapping (5,000 bootstrap
samples) was used to generate the 95% confidence intervals (Cis). If
there was no 0 in the CI or the value of p was less than 0.05, the
coeflicient was considered statistically significant. The model took the
total ICTL score (range 0-14) as the independent variable, the total
SR score (range 0-10) as mediating variable, the total OLSE score as
the dependent variable (range 0-40), RA/UA as the moderating
variable (dummy variable), and the total ICTD score (range 0-30) as
the control variable. All of the variables except for RA/UA were
standardized before estimation, which made one standard deviation
the metric of difference on the variables (Frazier et al., 2004).

Results

The results of this study were presented from the following three
aspects. Firstly, the CMV test and collinearity diagnostic test were
used in subsection “Common method variance test and collinearity
diagnostic test” to determine the reliability of the data and the
model. Secondly, in subsection “Descriptive statistics, correlations
and differences between RAs and UAS’, descriptive statistics and
difference tests were used to reveal the main characteristics of
Chinese primary school students in ICTL, SR and OLSE during the
online learning process, as well as the differences between rural and
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TABLE 2 Questions and mean scores and standard deviations of the ICTL scale for the samples of RAs and UAs.

RAs (M+SD) UAs (M=+SD) t
1. Find useful learning resources on the Internet 1.24+0.82 1.30£0.80 —4.21 %%k
2. Participate in discussions on Internet platforms (e.g., Weibo, WeChat, QQ) 0.79+0.84 0.87+0.84 —4. 345
3. Make any type of presentations (e.g., Microsoft PowerPoint, WPS and other programs) 0.29+0.61 0.38£0.69 —7.05%%%
4. Use the Internet for online purchase and payment 0.42+0.69 0.50+0.73 —5.79%#%
5. Use spreadsheet programs (e.g., Microsoft Excel) to save or analyze data 0.24+0.57 0.29+0.62 —4.72%%*
6. Collaborate with others by sharing resources (e.g., QQ documents, Baidu cloud) 0.27+0.59 0.32+0.63 —4,75%:%%
7. Use online learning management system (e.g., Tencent classroom, rain classroom, enterprise WeChat) 0.66+0.84 0.76 £0.87 —6.37%%%

0, I do not think she/he could do this; 1, She/He has never done this but he/she could work out how to do this; 2, She/He knows how to do this. *p <0.05, **p <0.01, **¥p <0.001.

TABLE 3 Questions and answers of the SR scale for the samples of RAs and UAs.

RAs (YES/NO) UAs (YES/NO) 7
1. Do things at home that make a difference (i.e., make things better) 90.07%/9.93% 91.66%/8.34% 7.60%*
2. Help her/his family make decisions 73.85%/26.15% 80.20%/19.80% 57.34%%%
3. Can work out her/his problems 68.85%/31.15% 75.14%/24.86% 49.52%%%
4. Can do most things if she/he try 84.67%/15.33% 87.27%/12.73% 14.14%%*
5. There are many things that she/he do well 78.48%/21.52% 82.12%/17.88% 21.13%%*
6. Feel bad when other people get their feelings hurt 85.82%/14.18% 87.67%/12.33% 7.47%%
7. Try to understand what other people feel 83.20%/16.80% 85.13%/14.87% 7.04%*
8. Know where to go for help when she/he has a problem 90.33%/9.67% 92.71%/7.29% 18.30%#*
9. Have goals and plans for future 67.66%/32.34% 70.60%/29.40% 10.25%*
10. Think she/he will be successful when she/he grows up 76.26%/23.74% 78.91%/21.09% 10.21%*

#p<0.05, *#p<0.01, **¥p <0.001.

urban primary school students in each variable. It could be important
to understand the overall situation of large-scale online education in
China. Finally, in order to test hypotheses 1, 2 and 3, the relationship
between students’ ICTL and OLSE, as well as the mediating role of
SR and the moderating role of the RA/UA factor were analyzed in
subsection “Verification of hypotheses 1, 2 and 3: a moderated
mediation model test”

Common method variance test and
collinearity diagnostic test

Hausman’s single-factor test was used to test the common
method variance (CMV). The results showed that the initial
eigenvalues of seven factors were over 1, and the variance of the
first factor was interpreted as 22.20% (lower than the critical value
of 40%), indicating that there was no serious CMV problem
(Podsakoff et al., 2003). The variance inflation factor (VIF) was
used to test for multicollinearity among variables. The results
showed that all values <10, average >1, and tolerance >0.1,
indicating that there was no multicollinearity problem (Bowerman
and O'Connell, 1992). Therefore, the data were reliable.

Descriptive statistics, correlations and
differences between RAs and UAs

The questions and answers (mean scores & standard
deviations) of each scale for RAs and UAs, and the results of t-tests
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and chi-square tests between the two areas are shown in
Tables 2-4. The results showed that the ICTL, SR and OLSE on all
questions in the samples of RAs were significantly lower than
those in the samples of UAs (p <0.01). This means that there may
be a “digital divide” between RAs and UAs, and rural primary
school students are weaker than urban primary school students in
ICTL, SR, and OLSE. Moreover, according to the descriptive
statistics, large-scale online education during the pandemic
showed obvious “teacher-centered” characteristics, and the
students’ initiative to participate in educational activities was
insufficient. For instance, for ICTL, the mean scores for “use
spreadsheet programs” (0.24/0.29), “collaborate with others by
sharing resources” (0.27/0.32), and “make any type of
presentations” (0.29/0.38) were significantly low. In OLSE, the
mean scores for “have clear and appropriate learning goals”
(1.33/1.48), “make full use of various learning resources and
arrange learning” (1.38/1.52), and “actively discuss with teacher
and classmates on the Internet” (1.54/1.76) were also obviously
low. These low scores indicate that these areas require the attention
of educators in China.

The mean score, standard deviation and correlation on all
variables are shown in Table 5. The mean total scores of ICTD,
ICTL, SR and OLSE were 11.29 (SD 4.75), 4.17 (SD 3.55), 8.15 (SD
2.21) and 17.08 (SD 7.44). There was a significant correlation
between every two variables, and the correlation coefficients
between OLSE and ICTL, OLSE and SR, SR and ICTL were 0.349
(p<0.001), 0.325 (p<0.001), and 0.259 (p<0.001).
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TABLE 4 Questions and mean scores and standard deviations of the OLSE scale for the samples of RAs and UAs.

RAs (M+SD) UAs (M +SD) t
1. Have clear and appropriate learning goals 1.33£0.79 1.48+0.88 —8.86%**
2. Understand the learning goals set by teacher 1.61+0.84 1.76 £0.95 —8.51%**
3. Make full use of various learning resources and arrange learning 1.38£0.86 1.52+0.93 —7.64%%%
4. Take online classes on time 1.80+1.02 2.00+1.09 —9.647% %%
5. Keep up with teacher’s progress and complete the learning content 1.82+£0.91 2.01+1.01 —10.04%%*
6. Preview and review in time 1.62+0.89 1.79+£0.97 —8.84%H*
7. Complete homework on time and earnestly 1.99+0.96 2.13+£1.02 —7. 41k
8. Satisfied with the learning process and academic performance 1.56+£0.92 1.76 £1.01 —10.28%%*
9. Actively discuss with teacher and classmates on the Internet 1.54+0.87 1.76 £0.96 —11.88%#*
10. Satisfied with the quantity and quality of knowledge acquired 1.55+0.86 1.75+0.96 —11.20%**

0, very inaccurate; 1, basically inaccurate; 2, moderately; 3, basically accurate; 4, very accurate. *p <0.05, **p<0.01, *#*p <0.001.

TABLE 5 Descriptive statistics and correlations.

ICTD(C) ICTL(X) SR(M) RA/UA(W) OLSE(Y)
ICTD(C)
ICTL(X) 0.367%%%
SR(M) 0.216%%%  (.259%k*
RA/UA(W) 0.2171%%% 0.075%:%* 0.073%:%*
OLSE(Y) 0.292%%:#3% 0.349%:%* 0.325%:%* 0.118%:%*
M+SD 11.29+4.75 4.17+3.55 8.15+2.21 17.08 +7.44

#p <0.05, ##p <0.01, **¥p <0.001.

Verification of hypotheses 1, 2 and 3: A
moderated mediation model test

To test the validity of hypotheses 1, 2, and 3, the standardized
variables (Z scores) were put into the PROCESS 3.5 macro to test
the moderated mediation effect after controlling for the ICTDs
owned by the students’ families. As shown in Table 6, SR was
identified as an important intermediary between ICTL and
OLSE. ICTL significantly positively predicted SR (a,=0.241,
CI=[0.213, 0.269]) and SR significantly positively predicted OLSE
(b=0.231, CI=[0.212, 0.249]). When SR was added, ICTL still
significantly positively predicted OLSE (c'=0.232, CI=[0.213,
0.251]). The confidence interval did not include 0, indicating that SR
played a partial mediating role between ICTL and OLSE (Figure 2).
The results showed a significant positive correlation between the
primary school students’ ICTL and OLSE during online learning,
and SR played a mediating effect, supporting hypotheses 1 and 2.

The results of the moderating effect test showed a significant
interaction between the RA/UA factor and the primary school
students’ ICTL (a;=-0.062, CI=[—0.099, —0.024]), indicating
that the moderating effect was statistically significant. To test the
indirect effect of ICTL on OLSE under the moderating effect, a
bootstrap test (samples=5,000) of ICTL effect of RA and UA
primary school students was conducted. As shown in Table 7, the
mediation effect was significant for both RAs and UAs
(CIrs=10.048, 0.063], CIy,=[0.035, 0.048]) and the moderated
mediation effect index a; - b with regulation was significant (a; -
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b=-0.014, CI=[-0.022, —0.006]). The test results showed a
moderated mediation effect, verifying hypothesis 3.

A simple slope was used to analyze the moderating effect of RA/
UA between ICTL and SR. The results showed that the ICTL of the
RA primary school students had a significant positive predictive
effect on their SR (fg, =0.290, Clz, =[0.261, 0.319]). The ICTL of the
UA primary school students also significantly positively predicted
their SR, but the predictive effect was smaller than that for the RA
students (fiy, =0.224, Cly, =[0.199, 0.249]). This showed that for the
RA primary school students, compared with their UA counterparts,
ICTL played a more important role in predicting their SR (Figure 3).

Discussion

The findings of this study were discussed from the following
three aspects. Firstly, the ICTL, OLSE, and SR characteristics of
Chinese primary school students were discussed in the first
subsection, which may help educators to better understand the
overall situation of students during the large-scale online
education in China, and provide inspiration for them to improve
online teaching. Secondly, in the second subsection, the
relationship between ICTL and OLSE, and the mediating role of
SR were discussed. This may be helpful to understand the
importance of enhancing students’ ICTL and maintaining their
mental health and emotional stability for online education. Finally,
the moderating effect of RA/UA factor were discussed in the third
subsection, which may help to arouse policy makers’ attention to
improving ICTL for rural students in China, so as to bridge the
gap between urban and rural students in online learning.

ICTL, OLSE, and SR characteristics of
Chinese primary school students

The overall data (Tables 2-4) indicated that in the process of
large-scale online education during the pandemic in China, the
sampled primary school students’ ICTL scores were generally not

» o«

high, especially for “make presentations,” “use spreadsheet
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TABLE 6 Moderated mediation analysis (n=10,082).

SR

10.3389/fpsyg.2022.1051803

OLSE

SE t

CI

SE t CI

ICTL 16.632%%*
SR

RA/UA

ICTL - RA/UA

ICTD

0.241 0.015

2.964%*
—3.227%%
12.711%%*

a, 0.058 0.020

ES —0.062 0.019

0.133 0.010

R*=0.086 F(4,10,077) =235.914%**

(0.213, 0.269)

(0.020, 0.096)
(=0.099, —0.024)
(0.112, 0.153)

0.232 0.010 23.759% %% (0.213, 0.251)

o

0.231 0.009 24.804%%* (0.212, 0.249)

0.157 0.010 16.297%%* (0.138,0.176)

g

R?=0.202 F(3, 10,078) = 849.250%%*

#p <0.05, ##p <0.01, **¥p <0.001.

RA/UA

0.058™

-0.062"

|

ICTL - RA/UA

SR

0.241™

0.231"*

0.232"

ICTL

FIGURE 2
Mediating and moderating effects.

A\ 4

OLSE

TABLE 7 Conditional indirect effects of X on Y at values of the
moderator and index of moderated mediation.

Indirect Boot SE  Boot LLCI Boot ULCI
effect/index

RA
UA

0.056 0.004 0.048
0.035

—0.022

0.063

0.041 0.003 0.048

—0.014 0.004 —0.006

programs to save or analyze data,” and “collaborate with others by
sharing resources.” This showed that the students may have mostly
used ICTDs for information retrieval, rather than interacting with
others (Yang, 2017). In terms of SR, most of the students thought
that they were resilient during online learning, especially for the
items “know where to go for help” and “do things at home that
make a difference” However, the scores for “have goals and plans
for the future” and “can work out her/his problems” were relatively
low, indicating that the students’ online learning may have
depended on the guidance of their parents and teachers to an
extent (Deng et al,, 2020). Similarly, in the OLSE scale, the scores
for indicators reflecting the students’ compliance with their
teachers’ instructions were often high, such as “complete
homework on time and earnestly” and “keep up with teacher’s
progress,” while the scores for indicators reflecting the students’
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FIGURE 3
Moderating effect of RA/UA (unstandardized scores)

learning ability and initiative were relatively low, such as “have
clear and appropriate learning goals” and “make full use of various
learning resources and arrange learning.” This showed that the
online education process was dominated by teachers and that the
students’ active behavior was limited, which may have been related
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to China’s long-standing educational tradition characterized by
teacher-centered didactic pedagogies (Deng et al., 2020).

The influence of ICTL on OLSE, and the
mediating role of SR (hypotheses 1 and 2)
were verified

The results of this study showed that the primary school
students’ ICTL significantly influenced their SR and OLSE when
controlling for their families’ ownership of ICTDs. This indicates
that in the context of large-scale online education during the
COVID-19 pandemic, ICTL is an important factor affecting
primary school students’ online learning experience and self-
efficacy, as well as their emotional stability during the learning
process (Lei et al, 2021). This finding demonstrates the
importance of improving students’ ICTL and bridging gaps in
ICTL between different groups (Wu et al., 2019), because the ICTL
differences among students may further aggravate the differences
in SR and OLSE among them (Hatlevik et al., 2018; Tran et al.,
2020). ICT education should be strengthened to continuously
improve primary school students’ ICTL in an era of large-scale
online education caused by crises such as the COVID-19
pandemic (Lei et al., 2021).

SR partially mediated the relationship between primary
school students’ ICTL and OLSE. Higher ICTL can improve
students’ participation in online learning and their ability to deal
with related tasks and difficulties, thus improving their mental
health and emotional stability, or SR (Tran et al., 2020). Greater SR
means that students have a more comfortable online learning
experience and are more likely to gain a sense of accomplishment
from studying, which promotes their OLSE (Martin et al., 2021).
This finding demonstrates the importance of psychological factors
in the context of large-scale online education. Improving SR in the
learning process may be an important way to improve students’
OLSE (Cheng et al., 2019). In the process of large-scale online
education, therefore, teachers and parents need to continuously
pay attention to primary school students psychological and
emotional state (Warshawski, 2022). It is necessary to adjust the
content and design of online education according to the prevailing
situation (Zheng et al, 2020) or to provide psychological
interventions in time (Romano et al., 2021) to ensure students’
mental health and improve SR.

The moderating effect of the RA/UA
factor in the relationship between ICTL
and SR (hypothesis 3) was verified

The sample of rural primary school students was significantly
weaker than the urban primary school sample in ICTL, SR and
OLSE. At the same time, compared with the sample of urban
primary school students, the rural primary school sample showed
a stronger positive correlation between ICTL and SR. For rural
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students, the quality of online learning experiences may be more
closely related to ICTL (Martin et al., 2021); therefore, improving
their ICTL may be more helpful in improving their resilience and
psychological stability in the learning process. The moderating
effect of the RA/UA factor may be caused by the long-standing
“digital divide” between UAs and RAs in China (CNNIC, 2021).
Research has shown that rural students’ online learning
conditions, autonomous learning ability, and recognition are
obviously weaker than those of urban students (Zhao et al., 2021).
Therefore, ICTL may be more scarce for rural students (they less
likely to have high ICTL), and improving rural students’ ICTL will
have a stronger marginal effect on improving their SR compared
with that of urban primary school students (Wu et al., 2019).
Policymakers may need to pay more attention to improving rural
students’ ICTL in the future to bridge the gap between urban and
rural students in online learning (CNNIC, 2021).

Limitations and future research

This study had the following limitations. First, the use of
cross-sectional data made it difficult to deduce causality. Second,
the OLSE of primary school students may be influenced by many
other factors, such as the content and form of education, teaching
attitudes, and teachers ICTL. Therefore, caution should
be exercised when extending the research findings to explain
online education in different countries and cultures. Third, the
students sampled in this study were mainly from Guangdong
province, whose economic and ICT development levels are higher
than those of most other provinces in China (Sun et al,, 2016).
Therefore, the results may not explain the online education
situation in other parts of China. Additional nationwide research
is needed in China, especially in areas where levels of economic
and ICTL development are lower than the national average, to
better reveal the mechanism by which ICTL affects primary
school students’ OLSE during the large-scale online education
setting of the pandemic.

Implications

To improve primary school students’ OLSE and SR, schools
and education authorities need to strengthen the development of
ICT-based education and the cultivation of students’ ICTL, such
as by adding ICT-related courses, adjusting the curriculum
content and teaching design according to online teaching
requirements, evaluating the effectiveness of online learning in a
timely manner, and strengthening cooperation between families
and schools (Martin et al., 2021). The goal should be to improve
the online learning ability of primary school students, especially
those in rural areas. In the face of public health crises such as the
COVID-19 pandemic, it is also necessary to make adequate plans
and measures for the sudden demand of large-scale online
education, strengthen technical support and psychological
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counseling for primary school students and their family members,
pay attention to students’ learning experiences and emotional
changes (Martin et al., 2021), and provide them with online and
offline special guidance and remedial technical services (Yang,
2017). This may help them cope with challenges in the online
education environment.

This study also revealed urban-rural differences in the
relationship between ICTL and SR. In view of rural primary
school students’ ICTL is significantly weaker than that of urban
primary school students, and the greater marginal effect of
improving the ICTL of rural (vs. urban) primary school
students, more attention should be paid to this group when
formulating relevant policies. The use of ICTs empowers
different groups of learners to different degrees; that is, ICTs
differ in their ability to help different groups of students solve
learning problems. This is sometimes regarded as the new
digital divide, compared with the first digital divide (differences
in the possession of ICTDs) and the second (difference in ICTL)
digital divide (Hohlfeld et al., 2008). Rural primary school
students in China may need more ICT experience to empower
them to deal with the difficulties and uncertainties of the online
learning process (Martin et al., 2021). To solve the practical
problems faced by rural primary school online learners in
China, targeted online education methods and online
curriculum models should be developed to suit rural learning
environments (Zhao et al., 2021). For example, rural primary
school students may lack effective supervision and guidance
from their parents in the process of online learning, making
them more likely to be distracted by online games and
entertainment (Chang et al., 2016; Hansstein et al., 2017). To
solve these problems, schools and education authorities should
consider cooperating with technology enterprises to develop
teaching aids and anti-Internet addiction technology (Martin
et al., 2021) to improve the online learning of rural primary
school students.

Conclusion

Data on large-scale online education during the COVID-19
pandemic in China were used to assess the influence of primary
school students’ ICTL on their OLSE, and the differences between
rural and urban primary school students. The primary school
students’ ICTL significantly predicted their OLSE, and SR played
a mediating role. In addition, the RA/UA factor significantly
moderated the first half of the mediation effect (ICTL to SR),
indicating that the relationship between ICTL and SR was stronger
among rural primary school students than among urban primary
school students. These findings indicate that improving ICTL and
SR is an effective way to improve primary school students’
OLSE. This should be considered in China’s online education
policy, especially in underdeveloped areas (CNNIC, 2021).
Compared with the urban sample, the sample of rural students
was significantly weaker on ICTL, SR and OLSE, and showed a
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stronger positive correlation between ICTL and SR. This means
that improving ICTL will show a stronger marginal positive effect
on the SR of rural primary school students compared with urban
primary school students.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Guangzhou University. Written informed consent to
participate in this study was provided by the participants' legal
guardian/next of kin.

Author contributions

JL and ML participated in study concepts, study design,
literature research, data acquisition, and statistical analysis. XH,
XL, and JW participated in study concepts, study design, and
literature research. All authors contributed to the article and
approved the submitted version.

Funding

All sources of funding received for the research being
submitted. This work was supported by grant from the National
Educational Science Program of China: “Research on the
Construction of Identity Education System for Hong Kong, Macao
and Taiwan Students in Mainland Universities from the
Perspective of Cultural Integration” (grant no. CIA200271).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1051803
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Lietal.

References

Artino, A. R., and Mccoach, D. B. (2008). Development and initial validation of
the online learning value and self-efficacy scale. J. Educ. Comput. Res. 38, 279-303.
doi: 10.2190/EC.38.3.c

Bandura, A. (1986). Social Foundations of Thought and Action: A Social Cognitive
Theory. Englewood Cliffs, New Jersey: Prentice-Hall, Inc.

Bandura, A. (1991). Social cognitive theory of self-regulation. Organ. Behav. Hum.
Decis. Process. 50, 248-287. doi: 10.1016/0749-5978(91)90022-L

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York:
Worth Publishers.

Bidder, C., Mogindol, S. H., Saibin, T. C., Andrew, S. A, and Naharu, N. (2016).
Students’ Perceptions of Blended Learning and Achievement. Paper Presented at the
Envisioning the Future of Online Learning, Singapore.

Blayney, P, and Freeman, M. (2008). Individualised interactive formative
assessments to promote independent learning. J. Account. Educ. 26, 155-165. doi:
10.1016/j.jaccedu.2008.01.001

Bowerman, B. L., and O'Connell, R. T. (1992). Linear statistical models: an applied
approach. Biometrics 48:333. doi: 10.2307/2532769

Chang, E C., Chiu, C. H,, Chen, P. H,, Lee, C. M., Chiang, J. T,, et al. (2016).
Urban-rural differences in parental internet mediation and Adolescents' internet
risks in Taiwan. Health Risk Soc. 18, 188-204. doi: 10.1080/13698575.2016.1190002

Cheng, Y. H, Tsai, C. C., and Liang, J. C. (2019). Academic hardiness and
academic self-efficacy in graduate studies. High. Educ. Res. Dev. 38, 1-15. doi:
10.1080/07294360.2019.1612858

CNNIC. (2021). The 48th Statistical Report on Internet Development in China.
Available  at:  https://n2.sinaimg.cn/finance/a2d36afe/20210827/FuJian1.pdf
(Accessed January 9, 2022).

Deng, L., Wu, S. Y., Chen, Y. M., and Peng, Z. M. (2020). Digital game-based
learning in a Shanghai primary-school mathematics class: a case study. J. Comput.
Assist. Learn. 36,709-717. doi: 10.1111/jcal.12438

Ergul, H. (2004). Relationship between student characteristics and academic
achievement in distance education and application on students of Anadolu
University. Turk. Online J. Dist. Educ. 5, 81-90. doi: 10.17718/TOJDE.09839

Fernandez-Gutiérrez, M., Gimenez, G., and Calero, J. (2020). Is the use of ICT in
education leading to higher student outcomes? Analysis from the Spanish autonomous
communities. Comput. Educ. 157:103969. doi: 10.1016/j.compedu.2020.103969

Fraillon, J., Ainley, J., Schulz, W., Duckworth, D., and Friedman, T. (2019). IEA
International Computer and Information Literacy Study 2018 Assessment Framework.
Cham, Switzerland: Springer.

Frazier, P. A, Tix, A. P, and Barron, K. E. (2004). Testing moderator and mediator
effects in counseling psychology research. J. Couns. Psychol. 51, 115-134. doi:
10.1037/0022-0167.51.1.115

Grotan, K., Sund, E. R,, and Bjerkeset, O. (2019). Mental health, academic self-
efficacy and study Progress among college students — The SHoT study, Norway.
Front. Psychol. 10:45. doi: 10.3389/fpsyg.2019.00045

Hansstein, F. V., Hong, Y., and Di, C. (2017). The relationship between new media
exposure and fast food consumption among Chinese children and adolescents in
school: a rural-urban comparison. Glob. Health Promot. 24, 40-48. doi:
10.1177/1757975915602187

Hatlevik, O. E., Throndsen, 1., Loi, M., and Gudmundsdottir, G. B. (2018).
Students' ICT self-efficacy and computer and information literacy: determinants and
relationships. Comput. Educ. 118, 107-119. doi: 10.1016/j.compedu.2017.11.011

Hayes, A. F. (2018). Introduction to Mediation, Moderation, and Conditional
Process Analysis: A Regression-Based Approach (2nd Edn.). New York:
Guilford Publications.

Hohlfeld, T. N., Ritzhaupt, A. D., Barron, A. E, and Kemker, K.. (2008).
Examining the digital divide in K-12 public schools: four-year trends for supporting
ICT literacy in Florida. Comput. Educ. 51, 1648-1663. doi: 10.1016/j.
compedu.2008.04.002

Hodges, C. B. (2010). Self-efficacy in the context of online learning environments:
a review of the literature and directions for research. Performance Improvement
Quarterly 20, 7-25. doi: 10.1002/piq.20001

International ICT Literacy Panel. (2012). Digital Transformation: A Framework
for ICT Literacy. Available at: http://www.ets.org/research/ictliteracy (Accessed
February 15, 2022).

Jackson, L. A, Eye, A. V,, Biocca, F. A., Barbatsis, G., Zhao, Y., Fitzgerald, H. E.

(2006). Does home internet use influence the academic performance of low-income
children. Dev. Psychol. 42, 429-435. doi: 10.1037/0012-1649.42.3.429

Joo, Y., Lim, K. Y., and Kim, J. (2013). Locus of control, self-efficacy, and task
value as predictors of learning outcome in an online university context. Comput.
Educ. 62, 149-158. doi: 10.1016/j.compedu.2012.10.027

Frontiers in Psychology

11

10.3389/fpsyg.2022.1051803

Kamtsios, S., and Karagiannopoulou, E. (2013). Conceptualizing students’
academic hardiness dimensions: a qualitative study. Eur. J. Psychol. Educ. 28,
807-823. doi: 10.1007/s10212-012-0141-6

Kereluik, K., Mishra, P, Fahnoe, C.,and Terry, L. (2013). What knowledge is of
Most worth: teacher knowledge for 21st century learning. J. Digit. Learn. Teach.
Educ. 29, 127-140. doi: 10.1080/21532974.2013.10784716

Kumar, B. T. S., and Kumara, S. U. S. (2018). The digital divide in India: use and
non-use of ICT by rural and urban students. World J. Sci. Technol. Sustain. Dev. 15,
156-168. doi: 10.1108/wjstsd-07-2017-0021

Kuo, Y.-C., Walker, A. E., Belland, B. R., and Schroder, K. E. E. (2013). A predictive
study of student satisfaction in online education programs. Int. Rev. Res. Open
Distrib. Learn. 14, 16-39. doi: 10.19173/irrodl.v14i1.1338

Lau, W. W. E, and Yuen, A. H. K. (2014). Developing and validating of a perceived
ICT literacy scale for junior secondary school students: pedagogical and educational
contributions. Comput. Educ. 78, 1-9. doi: 10.1016/j.compedu.2014.04.016

Lee, S. ], and Chae, Y. G. (2012). Balancing participation and risks in Children's
internet use: the role of internet literacy and parental mediation. Cyberpsychol.
Behav. Soc. Netw. 15, 257-262. doi: 10.1089/cyber.2011.0552

Lei, H.,, Xiong, Y., Chiu, M. M., Zhang, ], and Cai, Z. H. (2021). The
relationship between ICT literacy and academic achievement among students:
a meta-analysis. Child Youth Serv. Rev. 127:11. doi: 10.1016/j.
childyouth.2021.106123

Lereya, S. T., Humphrey, N., Patalay, P, Wolpert, M., Bohnke, J. R., and
Deighton, A. M. (2016). The student resilience survey: psychometric validation and
associations with mental health. Child Adolesc. Psychiatry Ment. Health 10:44. doi:
10.1186/513034-016-0132-5

Lu, M., and Chen, Z. (2004). Urbanization, urban-oriented economic policies and
the urban-rural income gap. Econ. Res. 6:9.

Luthar, S. S., Cicchetti, D.,and Becker, B. (2010). The construct of resilience: a
critical evaluation and guidelines for future work. Child Dev. 71, 543-562. doi:
10.1111/1467-8624.00164

Maldonado, U. P. T, Khan, G. E, Moon, J., and Rho, J. J. (2009). E-Learning
Motivation, Students' Acceptance/Use of Educational Portal in Developing
Countries: A Case Study of Peru. Paper Presented at the 4th International
Conference on Computer Sciences and Convergence Information Technology,
Seoul, South Korea.

Marsh, H., and Roche, L. (1997). Making Students' evaluations of teaching
effectiveness effective: the critical issues of validity, bias, and utility. Am. Psychol.
52:1187. doi: 10.1037//0003-066X.52.11.1187

Martin, A. ], Collie, R. J., Nagy, R. P. (2021). Adaptability and high school
Students' online learning during COVID-19: a job demands-resources perspective.
Front. Psychol. 12:15. doi: 10.3389/fpsyg.2021.702163

MOE. (2020). Online Teaching in Primary and Secondary Schools during the
Epidemic. Available at: http://www.moe.gov.cn/fbh/live/2020/51987/sfcl/202005/
20200514 454112 html (Accessed March 5, 2022).

Moos, D. C., and Azevedo, R. (2009). Learning with computer-based learning
environments: a literature review of computer self-efficacy. Rev. Educ. Res. 79,
576-600. doi: 10.3102/0034654308326083

OFCOM. (2020). Children and parents: media use and attitudes report 2019.
Available at: https://www.ofcom.org.uk/research-and-data/media-literacy-research/
childrens/children-and-parents-media-use-and-attitudes-report-2019 (Accessed

March 11, 2022).

Palma-Garcia, M. D., and Hombrados-Mendieta, 1. (2017). Resilience and
personality in social work students and social workers. Int. Soc. Work. 60, 19-31.
doi: 10.1177/0020872814537856

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., and Podsakoff, N. (2003). Common
method biases in behavioral research: a critical review of the literature and
recommended  remedies. . Appl.  Psychol. 88, 879-903.  doi:
10.1037/0021-9010.88.5.879

Ranguelov, S., Horvath, A., Dalferth, S., and Noorani, S. (2011). Key Data on
Learning and Innovation through ICT at School in Europe 2011. Education Audiovisual
& Culture Executive Agency European Commission. Available at: https://www.csee-
etuce.org/ imagc.\/.m:whmcnr»’ictl\’cyd:\mfo|17|c;1|‘ning7:1ndJ n nn\':m()nf‘rhmuglL

ict_2011_summary.pdf (Accessed April 26, 2022).

Rohatgi, A., Scherer, R., and Hatlevik, O. E. (2016). The role of ICT self-efficacy
for Students' ICT use and their achievement in a computer and information literacy
test. Comput. Educ. 102, 103-116. doi: 10.1016/j.compedu.2016.08.001

Romano, L., Angelini, G., Consiglio, P,, and Fiorilli, C. (2021). Academic
resilience and engagement in high school students: the mediating role of perceived
teacher emotional support. Eur. J. Investig. Health Psychol. Educ. 11, 334-344. doi:
10.3390/ejihpe11020025

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1051803
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.2190/EC.38.3.c
https://doi.org/10.1016/0749-5978(91)90022-L
https://doi.org/10.1016/j.jaccedu.2008.01.001
https://doi.org/10.2307/2532769
https://doi.org/10.1080/13698575.2016.1190002
https://doi.org/10.1080/07294360.2019.1612858
https://n2.sinaimg.cn/finance/a2d36afe/20210827/FuJian1.pdf
https://doi.org/10.1111/jcal.12438
https://doi.org/10.17718/TOJDE.09839
https://doi.org/10.1016/j.compedu.2020.103969
https://doi.org/10.1037/0022-0167.51.1.115
https://doi.org/10.3389/fpsyg.2019.00045
https://doi.org/10.1177/1757975915602187
https://doi.org/10.1016/j.compedu.2017.11.011
https://doi.org/10.1016/j.compedu.2008.04.002
https://doi.org/10.1016/j.compedu.2008.04.002
https://doi.org/10.1002/piq.20001
http://www.ets.org/research/ictliteracy
https://doi.org/10.1037/0012-1649.42.3.429
https://doi.org/10.1016/j.compedu.2012.10.027
https://doi.org/10.1007/s10212-012-0141-6
https://doi.org/10.1080/21532974.2013.10784716
https://doi.org/10.1108/wjstsd-07-2017-0021
https://doi.org/10.19173/irrodl.v14i1.1338
https://doi.org/10.1016/j.compedu.2014.04.016
https://doi.org/10.1089/cyber.2011.0552
https://doi.org/10.1016/j.childyouth.2021.106123
https://doi.org/10.1016/j.childyouth.2021.106123
https://doi.org/10.1186/s13034-016-0132-5
https://doi.org/10.1111/1467-8624.00164
https://doi.org/10.1037//0003-066X.52.11.1187
https://doi.org/10.3389/fpsyg.2021.702163
http://www.moe.gov.cn/fbh/live/2020/51987/sfcl/202005/t20200514_454112.html
http://www.moe.gov.cn/fbh/live/2020/51987/sfcl/202005/t20200514_454112.html
https://doi.org/10.3102/0034654308326083
https://www.ofcom.org.uk/research-and-data/media-literacy-research/childrens/children-and-parents-media-use-and-attitudes-report-2019
https://www.ofcom.org.uk/research-and-data/media-literacy-research/childrens/children-and-parents-media-use-and-attitudes-report-2019
https://doi.org/10.1177/0020872814537856
https://doi.org/10.1037/0021-9010.88.5.879
https://www.csee-etuce.org/images/attachments/ictkeydata_on_learning_and_innovation_through_ict_2011_summary.pdf
https://www.csee-etuce.org/images/attachments/ictkeydata_on_learning_and_innovation_through_ict_2011_summary.pdf
https://www.csee-etuce.org/images/attachments/ictkeydata_on_learning_and_innovation_through_ict_2011_summary.pdf
https://doi.org/10.1016/j.compedu.2016.08.001
https://doi.org/10.3390/ejihpe11020025

Lietal.

Rosenberg, H., Ophir, Y., and Asterhan, C. S. C. (2018). A virtual safe zone:
teachers supporting teenage student resilience through social Media in Times of war.
Teach. Teach. Educ. 73, 35-42. doi: 10.1016/j.tate.2018.03.011

Ryan, R. M., and Deci, E. L. (2000). Intrinsic and extrinsic motivations: classic definitions
and new directions. Contemp. Educ. Psychol. 25, 54-67. doi: 10.1006/ceps.1999.1020

Schunk, D. H., and Pajares, F. (2009). “Self-efficacy theory” in Handbook of
Motivation at School. ed. A. W. K. R. Wentzel (New York: Routledge), 35-53.

Sun, Y., Kuang, X., and Sun, D. (2016). The geographic concentration of China's
E-business enterprises: where they gather and why. Electron. Mark. 26, 31-42. doi:
10.1007/s12525-015-0201-2

Tian, Y, Feng, R., and Han, Q. N. (2017). Empirical research on the influence of
online learning social behavior on learning effect. E-Educ. Res. 38, 48-54. doi: 10.13811/j.
cnki.eer.2017.03.008

Tran, T., Ho, M. T,, Pham, T. H., Nguyen, M. H., Nguyen, K. L. P,, Vuong, T. T.,
et al. (2020). How digital natives learn and thrive in the digital age: evidence from
an emerging economy. Sustainability 12:24. doi: 10.3390/su12093819

Wang, Y., Cao, Y., Gong, S., Wang, Z., Li, N., and Ai, L. (2022). Interaction and learning
engagement in online learning;: the mediating roles of online learning self-efficacy and
academic emotions. Learn. Individ. Differ., 94:102128 doi: 10.1016/j.lindif.2022.102128

Warshawski, S. (2022). Academic self-efficacy, resilience and social support among
first-year Israeli nursing students learning in online environments during COVID-19
pandemic. Nurse Educ. Today 110:105267. doi: 10.1016/j.nedt.2022.105267

Frontiers in Psychology

12

10.3389/fpsyg.2022.1051803

Wu, D, Li, C. C., Zhou, W. T, Tsai, C. C., and Lu, C. (2019). Relationship between
ICT supporting conditions and ICT application in Chinese urban and rural basic
education. Asia Pac. Educ. Rev. 20, 147-157. doi: 10.1007/s12564-018-9568-z

Yang, F. (2017). The application status and influencing factors of educational
information Technology for Primary and Secondary School Teachers in China
—— an empirical analysis based on National Database. J. East China Normal
Univ. (Educ.  Sci.  Ed.) 35~ 116-125+157. doi:  10.16382/j.
cnki.1000-5560.2017.06.013

Zhang, L. L., Zhou, T., and Mao, C. (2019). Does the difference in urban public
facility allocation cause spatial inequality in housing prices? Evidence from
Chongqing, China. Sustainability 11:20. doi: 10.3390/su11216096

Zhao, H., Jiang, E, Tang, X. L., and Zhen, Z. P. (2021). Online education: digital
divide or digital opportunity? —— Analysis of urban-rural differences based on
online learning during the epidemic. Open Educ. Res. 27, 62-68. doi: 10.13966/j.cnki.
kfjyyj.2021.02.007

Zheng, F, Khan, N. A, and Hussain, S. (2020). The COVID 19 pandemic and
digital higher education: exploring the impact of proactive personality on social
capital through internet self-efficacy and online interaction quality. Child Youth Serv.
Rev. 119:105694. doi: 10.1016/j.childyouth.2020.105694

Zhou, J., and Yu, H. (2021). Contribution of social support to home-quarantined
Chinese college Students' well-being during the COVID-19 pandemic: the
mediating role of online learning self-efficacy and moderating role of anxiety. Soc.
Psychol. Educ. 24, 1643-1662. doi: 10.1007/s11218-021-09665-4

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1051803
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.tate.2018.03.011
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1007/s12525-015-0201-2
https://doi.org/10.13811/j.cnki.eer.2017.03.008
https://doi.org/10.13811/j.cnki.eer.2017.03.008
https://doi.org/10.3390/su12093819
https://doi.org/10.1016/j.lindif.2022.102128
https://doi.org/10.1016/j.nedt.2022.105267
https://doi.org/10.1007/s12564-018-9568-z
https://doi.org/10.16382/j.cnki.1000-5560.2017.06.013
https://doi.org/10.16382/j.cnki.1000-5560.2017.06.013
https://doi.org/10.3390/su11216096
https://doi.org/10.13966/j.cnki.kfjyyj.2021.02.007
https://doi.org/10.13966/j.cnki.kfjyyj.2021.02.007
https://doi.org/10.1016/j.childyouth.2020.105694
https://doi.org/10.1007/s11218-021-09665-4

	ICT literacy, resilience and online learning self-efficacy between Chinese rural and urban primary school students
	Introduction
	Online learning self-efficacy
	Information and communications technology literacy and OLSE
	Student resilience as a mediator of the relationship between ICTL and OLSE
	The moderating effect of the rural/urban area factor between ICTL and SR
	The study

	Materials and methods
	Procedure
	Participants
	Measures
	Social demographic survey
	Student ICTL scale
	Family possession of ICTDs scale
	SR scale
	OLSE scale
	Statistics

	Results
	Common method variance test and collinearity diagnostic test
	Descriptive statistics, correlations and differences between RAs and UAs
	Verification of hypotheses 1, 2 and 3: A moderated mediation model test

	Discussion
	ICTL, OLSE, and SR characteristics of Chinese primary school students
	The influence of ICTL on OLSE, and the mediating role of SR (hypotheses 1 and 2) were verified
	The moderating effect of the RA/UA factor in the relationship between ICTL and SR (hypothesis 3) was verified

	Limitations and future research
	Implications
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

