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Purpose: The purpose of this study was to examine the relationships between academic engagement and moderate-to-vigorous 
physical activity (MVPA), muscle-strengthening exercise (MSE) and sedentary behavior (SB) among adolescents, so as to provide 
evidence from the perspective of exercising for students to learn efficiently, teachers to improve classroom teaching, and schools to 
improve educational quality.
Methods: A questionnaire survey was conducted in 12 junior high schools in Shanghai, China, which were selected by a multi-stage 
stratified cluster sampling method. Then, with the valid data of 2078 students collected from the survey. A data analysis was performed 
using SPSS Statistics 26.0. Multiple linear regression models were adopted to analyze the factors affecting adolescent academic 
engagement and to determine whether MVPA, MSE, and SB play roles in it.
Results: (1) The differences in academic engagement depended on the exercise adherence to the recommended amount of MVPA, 
MSE, and screen-based SB. (2) In terms of the three independent variables of total time, MSE (β = 0.206) and MVPA (β = 0.175) 
showed a significant positive correlation with academic engagement, while SB (β = −0.155) was negatively correlated with academic 
engagement. (3) From the linear regression model of eight combination groups divided by the exercise adherence to the recommended 
amount of MVPA, MSE and SB, the group that met none of the recommendations (β = −0.235) showed a significant negative effect on 
academic engagement, while the groups that met any two or all three of the recommendations demonstrated strong positive 
correlations with academic engagement (P < 0.001).
Conclusion: Increasing adolescents’ muscle-strengthening exercise and moderate-to-vigorous physical activity and reducing seden-
tary behavior can effectively promote academic engagement. Therefore, adolescents are suggested to reach the recommended amounts 
of physical activity, muscle-strengthening exercise, and sedentary behavior so as to improve academic engagement more effectively.
Keywords: moderate-to-vigorous physical activity, muscle-strengthening exercise, academic engagement, sedentary behaviors

Introduction
Academic engagement as a positive learning behavior has been considered an effective measure of educational quality in 
Western countries since the 1990s.1 Its importance has been widely recognized in the academic community nowadays, 
and some scholars have even explicitly pointed out its undoubted relevance in education. Educational quality is regarded 
as the lifeline of education. Since the 1980s, the US National Commission on Excellence in Education has issued a series 
of educational reform documents emphasizing improving the quality of basic education.2 The Ministry of Education of 
the People’s Republic of China (MOE of PRC) has also issued a number of policies, clearly stating the need to “increase 
students’ academic engagement”, marking the official incorporation of “academic engagement”, an educational research 
term, into the national policy discourse system.3 In 2017, the Canadian Joint Conference of Advanced Business Schools 
identified academic engagement as one of the “three pillars” of quality standards for school development.4 In addition, in 
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the past ten years, the research on the field of academic engagement has attracted wide attention in Europe, Oceania, 
South America and other regions.5–8 While education quality is highly valued everywhere today, quitting school is yet 
a global challenge with millions of dropouts almost every year.9 The learning problems of students matter to educational 
quality and the future of a country, and thus need to be prioritized and addressed. Academic engagement, as an indicator 
of educational quality, can accurately reflect students’ learning ability and effectively predict their academic 
achievement.10 It is also seen as a “cure” for students’ study weariness and dropping out.11 Therefore, paying attention 
to and improving academic engagement can promote students’ academic growth, educational quality and even the overall 
development of schools.

However, there is a huge gap in the policies and research on academic engagement in primary and secondary schools 
in China, which is obviously unreasonable, given the important roles of primary and secondary education in the entire 
education system. Academic engagement, a key subject of positive psychology, refers to a state of mind where students 
feel sustained enthusiasm for learning.12 Academic engagement can bring many benefits to students’ healthy develop-
ment, such as more effective learning, better academic achievement,13 greater sense of self-control,14 fewer negative 
psychological symptoms,15 more happiness,16 and prevention against dropping out and various risky behaviors.17

The junior high school stage is not only an important period in students’ academic careers, which can be a watershed 
of academic performance and easily find study weariness arise, but also the puberty phase in students’ life course where 
rapid biological and psychosocial changes take place just like “storming”.18 Effective academic engagement is the 
foundation and key to helping adolescents continue to enter high schools and universities and enjoy the long-term 
benefits brought by education.19,20 But a large amount of research has found that as students move on to higher grades, 
their academic engagement tends to go down.21,22 According to statistics from the MOE of PRC,23 among dropouts in 
China, the proportion of junior high school students is higher than that of primary or high school students, and more than 
60% of them (mainly in the second year and in the third year) report study weariness or learning difficulties. As a result, 
the junior high school stage is a critical period for paying attention to academic engagement.

Schools have long used academic performance as the key measure for student evaluation, excessively focusing on 
improving students’ test scores and finally giving rise to an exam-oriented education mode.24 Schools and parents place 
much greater emphasis on academic subjects than on physical education. Some parents even prevent their children from 
participating in physical exercise, claiming that it takes up study time.25 To some extent, this has contributed to the 
current social phenomenon of insufficient physical activity and prolonged sedentary time for children and adolescents in 
China.26 The Guidelines on Physical Activity and Sedentary Behavior (2020)27 published by the World Health 
Organization (WHO) and the Physical Activity Guidelines for Chinese (2021)28 issued by National Health 
Commission of the People’s Republic of China both propose requirements for children and adolescents to do moderate- 
to-vigorous physical activity (MVPA) for no less than 60 minutes per day and muscle-strengthening exercise (MSE) no 
less than 3 times a week. Also, China points out that the screen time (ST) for children and adolescents should be less than 
2 hours per day. According to WHO’s definition,27 MVPA is divided into two parts, on an absolute scale, one being 
moderate-intensity activity which refers to a physical activity that is performed between 3 and less than 6 times the 
intensity of rest, the other being vigorous-intensity activity which refers to a physical activity that is performed at 6.0 or 
more metabolic equivalent of task; MSE is defined as physical activity and exercise that increase skeletal muscle 
strength, power, endurance, and mass, such as strength training, resistance training, and muscular strength and endurance 
exercises; ST is defined as time spent in watching screen-based entertainment, but active screen-based games where 
physical activity or movement is required are not included.

There have been studies that look at the importance of moving more and sitting less in schools and put forward the 
idea of promoting healthy living and behavior change by engaging students, their families, the school environment and 
the neighboring communities, but none of these studies have revealed the relevance of academic engagement, one of the 
variables.29 Therefore, this study focuses on the relationships between academic engagement and moving more and 
sitting less. Firstly, physical activity has significant implications for adolescents’ positive emotions, attention, memory, 
and academic performance.30,31 All of which are closely related to academic engagement, but global epidemiological 
data show that 80% of teenagers do not meet the recommended standards for physical activity. 32 Secondly, regular MSE 
can strengthen the hearts, musculoskeletal systems, and cognitive outcomes of children and adolescents, and reduce their 
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negative emotions,33–35 but a national survey in China finds that the number of junior high school students who meet the 
recommended amount of MSE is even smaller than that of primary school students.36 Thirdly, sedentary behavior (or 
SB,27 which is defined as any waking behavior characterized by energy expenditure of 1.5 metabolic equivalent of task or 
less while sitting, reclining, or lying) among teenagers has surged in the past decade with the emergence of mobile 
technologies.37 In the context of Chinese education, students start to use mobile phones typically in junior high schools,38 

but research shows that about 37% of children and adolescents in China do not meet the ST recommendations.39 In 
addition, a large number of studies suggest that there is a strong correlation between high levels of ST and anxiety 
symptoms, fatigue, lack of energy and inattention in adolescents,40,41 among which absorption and vigor are important 
components of academic engagement. However, there is still a lack of empirical studies on the relationships between 
academic engagement and MVPA, MSE, and SB.

Adolescence, which WHO refers to as “the second chance of the second decade”, is a crucial period in life.42 Doing 
physical exercise during this period will greatly affect students’ academic careers and even their life-long development.43 

Can moving more and sitting less really improve the academic engagement of adolescents? To figure out this question, 
based on the above theoretical evidence, we proposed the following hypotheses:

Hypothesis 1. Adolescents’ academic engagement has positive correlations with the total time of MVPA and of MSE, 
and has a negative correlation with the total time of SB.

Hypothesis 2. Adolescents’ academic engagement has positive correlations with different types of MVPA and MSE, and 
has negative correlations with different types of SB.

Hypothesis 3. Adolescents’ academic engagement has positive correlations with different combinations of MVPA, 
MSE and SB that meet the recommendations, and has a negative correlation with the combination where all the three 
variables meet none of the recommendations.

Methods
Participants and Procedures
A multi-stage stratified cluster sampling method was adopted to select a total of 2200 students from 12 junior high schools in 
Yangpu District, Putuo District, Minhang District, and Pudong New Area in Shanghai. Only students in the first and second 
years were included because students in the third year were preparing for high school entrance exams. This study was 
reviewed and approved by the Ethics Committee of the Shanghai University of Sport. Before the assessments, all children 
were required to assent and their parents were required to provide informed consent.

Firstly, the researchers contacted the teachers from those 12 schools and arranged a survey at a designated time period 
and a designated place for each school. Secondly, the 2200 selected students were gathered in their schools and received 
detailed guidance for the survey from trained researchers. Then, each participating student filled out the paper 
questionnaires independently with adequate time and returned them on site. The execution in each school was supervised 
by 3 teachers, and the questionnaires were collected by 5 graduate students. Finally, we made a review on the 2200 
questionnaires distributed. A total of 2105 questionnaires were collected (96% of response rate), comprised of 2078 valid 
ones and 27 invalid ones (about 94.5% of effective response rate). The valid questionnaires were from 1076 male 
students and 1002 female students.

Measures
Demographic Variables
The following demographic information was collected: gender, age, ethnicity (Han or minority), height, weight, and BMI.

Moderate-to-Vigorous Physical Activity (MVPA)
The measurement of MVPA was based on the Chinese version of the Health Behavior in School-aged Children (HBSC) 
survey questionnaire. It was adapted by the National Physical Health Standards for Students testing project led of the 
MOE of PRC, and the testing of validity and reliability was performed in a sample of adolescents.44 In the adapted HBSC 
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questionnaire, MVPA was divided into two questions for school days and weekends: “During the past 7 days, did you 
spend at least 60 minutes each day from Monday to Friday on moderate to vigorous physical activity?” and “During the 
past 7 days, did you spend at least 60 minutes each day from Saturday to Sunday on moderate to vigorous physical 
activity?”. This item shows acceptable test-retest reliability (ICC = 0.77) and concurrent validity (p = 0.40, using the 
accelerometer as the standard) for children and adolescents.45 The guidelines of WHO and the Physical Activity 
Guidelines for Chinese (2021) point out that more than 60 minutes of MVPA per day is in line with the recommended 
amount for children and adolescents.27,28

Muscle-Strengthening Exercise (MSE)
For the data of students’ MSE, the following question was introduced: “How many days in the past week did you spend 
on muscle-strengthening exercise (such as push-ups, sit-ups, and weightlifting)?” This item has been used in the United 
States,46 Canada47 and other countries48 for monitoring daily health behaviors. This item has shown acceptable test-retest 
reliability (ICC = 0.55).36 According to the guidelines of WHO and the Physical Activity Guidelines for Chinese (2021), 
children and adolescents reporting at least 3 days of MSE (no more than 7 days) in the past week meet the recommended 
amount.27,28

Sedentary Behaviors (SB)
SB were introduced from the Chinese version of HBSC survey questionnaire.44,49 The survey requires participants to 
report the time they spend during the past 7 days on the three main categories of SB, namely playing computer / video 
games, using computers for activities other than gaming, and watching TV, on school days and on weekends, 
respectively. Daily screen time was calculated using the formula: (total screen time on school days * 5 + total screen 
time on weekends * 2) / 7. According to the Physical Activity Guidelines for Chinese (2021), the recommended amount 
of screen-based SB for children and adolescents is no more than 2 hours per day.28 This item shows acceptable average 
test-retest reliability (ICC = 0.59).44

Academic Engagement
The level of adolescent academic engagement was measured using the Chinese version of the Utrecht Work Engagement 
Scale for Students (UWES-S),50 which was drafted by Schaufeli et al (2002)12 and revised by Fang et al (2008). The 
scale consists of 17 items which are categorized into three subscales: vigor (eg, at my job, I feel strong and vigorous), 
dedication (eg, I feel the work that I do full of meaning and purpose), and absorption (eg, when I am working, I forget 
everything else around me). Each item is measured by a 7-point Likert scale, ranging from “1” representing “ever” to “7” 
standing for “always”. A higher point indicates a higher level of academic engagement. Given the good reliability and 
validity of the Chinese version of UWES-S, the questionnaire can be used to measure the level of academic engagement 
among Chinese adolescents and be adopted by related studies. The overall Cronbach’s alpha coefficient for this scale was 
0.95 (0.86 for vigor, 0.91 for dedication and 0.91 for absorption).50

Data Analyses
According to our assumptions. First, descriptive statistics was introduced to analyze the profile of all the dimensions of 
academic engagement, MVPA, MSE, SB, as well as participants’ gender, age and BMI. Then, an independent-samples 
t-test was used to compare the differences in the means of academic engagement between the groups that met the 
recommended amount of MVPA, MSE, and screen-based SB, and the groups that did not. After that, multiple linear 
regression models were adopted to analyze the factors affecting adolescent academic engagement and to determine 
whether MVPA, MSE, and SB play roles in it. The models were tested using the following sets of independent variables: 
total time, types and time periods, and exercise adherence that was further categorized into 8 combination groups 
including 1 group of “None” (none of the items met the recommendations), 3 groups of “One” (only one of the items, ie, 
MVPA, SB, or MSE, met the recommendations), 3 groups of “Two” (only two of the items, ie, MVPA and SB, MVPA 
and MSE, or SB and MSE, met the recommendations), and 1 group of “Three” (all the items met the recommendations). 
Finally, data arrangement and statistical analyses were performed using SPSS Statistics 26.0 (IBM, Chicago, IL, USA) 
The level of statistical significance was set at p < 0.05.
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Results
Sample Characteristics
The sample characteristics are shown in Table 1. The samples were evenly distributed in terms of gender, with males and 
females accounting for 51.8% and 48.2%, respectively. In terms of age, the percentages of those aged 12 and under, 13, 
and 14 and over were 33.9%, 47.9%, and 18.2%, respectively.

All measurement data included in this study were tested and showed a normal distribution. The mean day of overall 
MVPA was 3.96, including 2.90 on school days and 1.06 on weekends; the mean day of MSE was 2.44; the mean hour of 
screen-based SB was 5.88, including 2.26 on school days and 3.63 on weekends; the average point for academic 
engagement was 68.63, including 23.83 in vigor, 21.01 in dedication, and 23.77 in absorption.

Table 1 Demographic Information and Descriptive Statistics 
of Independent and Dependent Variables

Categorical Variables n %

Sex

Boys 1076 51.8
Girls 1002 48.2

Age (years)

12 and younger 705 33.9
13 995 47.9

14 and older 378 18.2

Nationality
Han 2043 98.3

Minority 35 1.7

Continuous variables Mean SD

Height 1.63 0.08
Weight 55.70 17.78

BMI 20.82 6.31

Total
MVPA 3.96 1.90

MSE 2.44 2.10

SB 5.88 5.32
School days

MVPA 2.90 1.59

SB 2.26 2.75
TV 0.49 0.95

GAME 0.97 1.23

PC 0.80 1.23
Weekends

MVPA 1.06 0.65

SB 3.63 3.07
TV 0.98 1.27

GAME 1.57 1.50

PC 1.08 1.37
Academic Engagement 68.63 12.57

Vigor 23.83 4.80

Dedication 21.01 3.80
Absorption 23.77 4.88

Abbreviations: SB, sedentary behaviors; MSE, muscle-strengthening exercise; 
MVPA, moderate-to-vigorous physical activity; TV, watching TV; GAME, playing 
computer/video games; PC: using computers for activities other than gaming; 
BMI, Body Mass Index.
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Difference Analysis
Each item of MVPA, SB, and MSE was divided into a Not Met group (where the recommended amount is not met) and 
a Met group (where the recommended amount is met). Then, an independent-samples t-test was performed on the 
academic engagement points (Table 2). Significant differences (p < 0.001) were found in academic engagement and its 
three dimensions of vigor, dedication, and absorption, with all the Met groups performing better than the Not Met groups.

Correlations Between Academic Engagement and the Total Time of MVPA, MSE, and SB
Hypothesis 1 assumed that adolescents’ academic engagement has positive correlations with the total time of MVPA and 
of MSE, and has a negative correlation with the total time of SB. To test the hypothesis, a multiple linear regression 
model was built using the total time of MSE, SB, and MVPA as independent variables (Table 3). The results showed that 
all three independent variables had a significant impact on academic engagement: MSE (β = 0.206, 95% CI: 0.948, 
1.528) and MVPA (β = 0.163, 95% CI: 0.837, 1.478) had significant positive correlations with academic engagement, 
while SB (β = 0.048, 95% CI: 0.461, −0.271) had a significant negative correlation with academic engagement. The 
results supported Hypothesis 1.

Correlations Between Academic Engagement and Different Types of MVPA, MSE, and SB
Hypothesis 2 assumed that adolescents’ academic engagement has positive correlations with different types of MVPA 
and MSE, and has negative correlations with different types of SB. To test the hypothesis, a multiple linear regression 
model was built using different types of MSE, SB, and MVPA as independent variables (Table 4). In terms of all SB 
dimensions, playing games on school days (β = −0.076, 95% CI: −1.300, −0.246) and on weekends (β = −0.114, 95% CI: 
−1.397, −0.523) showed significant negative correlations with academic engagement, while watching TV and using 
computers on school days and on weekends demonstrated no significant correlation with academic engagement. MSE (β 
= 0.202, 95% CI: 0.921, 1.499), MVPA on school days (β = 0.139, 95% CI: 0.716, 1.471), and MVPA on weekends (β = 
0.068, 95% CI: 0.479, 2.152) were positively correlated with academic engagement. The hypothesis of positive 
correlations between adolescents’ academic engagement and different types of MVPA and MSE was supported, while 
the hypothesis of negative correlations between adolescents’ academic engagement and different types of SB was partly 
supported, as watching TV and using computers on school days and on weekends was not significantly correlated with 
academic engagement.

Correlations Between Academic Engagement and Different Combinations of MVPA, 
MSE, and SB Recommendations
Hypothesis 3 assumed that adolescents’ academic engagement has positive correlations with different combinations of 
MVPA, MSE and SB that meet the recommendations, and has a negative correlation with the combination where all the 
three variables meet none of the recommendations. To test the hypothesis, a linear regression model was built using eight 
combination groups as independent variables (Table 5), which were categorized by exercise adherence to the recom-
mended amount of MVPA, MSE, and SB. “None” (β = −0.235, 95% CI: −7.921, −5.524) was negatively related to 
academic engagement. “One” for MVPA (β = 0.190, 95% CI: 6.208, 9.755), for MSE (β = 0.295, 95% CI: 6.458, 8.551), 
and for SB (β = 0.144, 95% CI: 2.562, 4.721) all showed significant positive correlations with academic engagement. 
“Two” for MVPA and SB (β = 0.169, 95% CI: 6.445, 10.772), for MVPA and MSE (β = 0.195, 95% CI: 6.883, 10.685), 
and for SB and MSE (β = 0.260, 95% CI: 6.362, 8.784) all showed significant positive correlations with academic 
engagement. “Three” (β = 0.165, 95% CI: 6.668, 11.298) revealed a strong positive correlation with academic engage-
ment. Therefore, Hypothesis 3 was supported.

Discussion
To test the hypothesis that MVPA, MSE, and SB will affect academic engagement of junior high school students. This study 
analyzed a sample of 2078 junior high school students in Shanghai by using a multi-stage stratified cluster sampling method 
and tested different models using the following sets of independent variables: (1) total time of MVPA, MSE, and SB; (2) types 
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Table 2 The Difference Between the Satisfaction of MVPA, SB and MSE Recommendations and Academic Engagement

MVPA Recommendation SB Recommendation MSE Recommendation

Not met Met t p Not met Met t p Not met Met t p

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Vigor 23.51 4.78 26.71 3.99 9.26 <0.001 4.60 0.13 4.96 0.16 5.87 <0.001 4.54 0.15 4.60 0.13 14.55 <0.001

Dedication 20.82 3.81 22.75 3.21 7.05 <0.001 3.50 0.10 4.06 0.13 6.90 <0.001 3.55 0.12 3.80 0.11 10.60 <0.001
Absorption 23.48 4.85 26.35 4.35 8.16 <0.001 4.58 0.13 5.15 0.17 5.82 <0.001 4.49 0.15 4.80 0.14 13.65 <0.001

Academic engagement 67.83 12.50 75.81 10.81 8.83 <0.001 11.83 0.35 13.20 0.44 6.62 <0.001 11.68 0.39 12.26 0.35 14.06 <0.001

Abbreviations: Met, the recommended amount is met; Not met, the recommended amount is not met.
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of MVPA, MSE, and SB; (3) combinations of MVPA, MSE, and SB Recommendations, which includes “None” representing 
meeting none of the recommendations, “One” (MVPA / SB / MSE) representing meeting only one of the recommendations, 
“Two” (MVPA and SB / MVPA and MSE / SB and MSE) representing meeting only two of the recommendations, and 
“Three” representing meeting all the recommendations. The results showed that there were different correlations between 
academic engagement and MVPA, MSE and SB.

Correlations Between Academic Engagement and the Total Time of MVPA, MSE, and SB
This study analyzed a multiple linear regression model using the three items’ respective total time as independent 
variables and found that they all had a significant effect on academic engagement. Specifically, the total time of MVPA 
and that of MSE were both positively correlated with academic engagement. Previous research has shown that 

Table 3 Association Between All MSE, SB, MVPA Times and Academic Engagement

Unstandardized 
Coefficients

Standardized 
Coefficients

t p 95% CI

B Std. Error β

MSE 1.238 0.148 0.206 8.37 <0.001 [0.948, 1.528]
SB −0.366 0.048 −0.155 −7.58 <0.001 [−0.461, −0.271]

MVPA 1.158 0.163 0.175 7.09 <0.001 [0.837, 1.478]

Table 4 Association Between Different Types of MSE, MVPA, SB and Academic Engagement

Unstandardized 
Coefficients

Standardized 
Coefficients

t p 95% CI

B Std. Error β

MSE 1.210 0.148 0.202 8.201 <0.001 [0.921, 1.499]

Weekends
MVPA 1.315 0.427 0.068 3.083 0.002 [0.479, 2.152]
GAME −0.960 0.223 −0.114 −4.306 <0.001 [−1.397, −0.523]

School Days
MVPA 1.093 0.192 0.139 5.683 <0.001 [0.716, 1.471]
GAME −0.773 0.269 −0.076 −2.879 0.004 [−1.300, −0.246]

Table 5 Association Between Different Types of MSE, MVPA, SB Recommendation and Academic 
Engagement

Unstandardized 
Coefficients

Standardized 
Coefficients

t p 95% CI

B Std. Error β

None −6.723 0.611 −0.235 −11.001 <0.001 [−7.921, −5.524]

One
MVPA 7.982 0.904 0.190 8.826 <0.001 [6.208, 9.755]

MSE 7.504 0.534 0.295 14.060 <0.001 [6.458, 8.551]

SB 3.642 0.550 0.144 6.616 <0.001 [2.562, 4.721]
Two

MVPA and SB 8.608 1.103 0.169 7.803 <0.001 [6.445, 10.772]

MVPA and MSE 8.784 0.969 0.195 9.063 <0.001 [6.883, 10.685]
SB and MSE 7.573 0.617 0.260 12.266 <0.001 [6.362, 8.784]

Three 8.983 1.180 0.165 7.610 <0.001 [6.668, 11.298]
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adolescents with higher levels of muscle strength have better psychological health than those with lower levels,51,52 and 
positive psychological health contributes to greater academic engagement. Physical activity can also improve adoles-
cents’ learning behaviors, such as attention, motivation, and self-control, as well as reduce inappropriate classroom 
behavior,53 which can help adolescents improve their academic engagement. Studies have shown that exercising can 
change the dorsal striatum and hippocampus in the brain, and these exercise-induced plasticity changes in relevant 
cerebral regions are conducive to the implementation ability, cognitive control, and memory of children and 
adolescents.54 From a neurotransmitter perspective,55 the increasing levels of norepinephrine and dopamine during 
exercise can add vigor not only to our bodies but also to our brains, enhancing our memory and learning ability. The 
increase of exercise-generated brain vigor, which is one of the measures of academic engagement, can effectively 
promote academic engagement.

This study also found that the longer time of screen-based SB, the lower level of academic engagement among 
adolescents. A large amount of research indicates that the decrease of adolescents’ physical activity is accompanied with 
the increase of ST during adolescence.56,57 Previous studies have revealed a negative correlation between academic 
engagement and excessive use of social media on electronic devices like computers and mobile phones.58,59 According to 
the report released by China Internet Network Information Center (CNNIC), students account for the largest proportion 
of Chinese netizens (24.8%). Excessive use of the Internet exposes adolescents to a sea of information and communica-
tion demands, which usually require cognitive processing beyond their capabilities and have adverse effects for them.60 

Screen-based SB needs to get special attention. Studies find that watching TV for more than 1 hour per day increases the 
risks of poor sustained attention, learning difficulties, and long-term poor academic performance; in addition to that, 
watching TV for more than 3 hours a day even adds the risks of attention deficit and dropping out.61 Analysis of three 
large-scale surveys conducted on adolescents in the UK and the US (n = 221,096) shows that adolescents who use 
screens for less than 1 hour per day have better psychological health than those use screens for more than 5 hours 
per day.62 Such activity, which does not require much cognitive engagement, will take up normal learning time, distract 
attention, and cause anxiety, negatively affecting adolescents’ absorption, dedication, and vigor in learning and thus 
dragging down their academic engagement level.

Correlations Between Academic Engagement and Different Types of MVPA, MSE, and SB
In the above independent-variable analysis of different types of the three items on school days and on weekends, MSE as 
well as MVPA on school days and on weekends were all found positively correlated with academic engagement. For 
students who face academic pressure on school days, adopting a “weekend warrior” physical activity pattern, which 
means concentrating three days of MSE in Fridays and weekends in a week, can also bring health benefits.63 But research 
has found that children are actually less physically active on weekends and holidays, and on the contrary, indulge more in 
screen-based SB.64 Therefore, in order to improve academic engagement through exercise, only paying attention to the 
opportunities for physical activity in schools is yet enough; we also need parents, communities, and local governments to 
play their positive roles on weekends. The social ecological model, when explaining adolescent health behavior, reveals 
that the factor of parental support has a mediating effect on the relationship between community sports environment and 
children’s health behavior.65 The support from parents for their children’s physical activity can influence their children’s 
cognitive and behavioral development. Therefore, parents need to help teenagers reasonably arrange their exercise time 
on weekends and actively participate in physical activity with them. Communities and local governments also need to 
create conditions for students to engage in sufficient physical activity after school and improve safe road traffic 
infrastructures. Improving the social sports environment is an effective approach to promote adolescents’ outdoor 
activities and reduce their SB on weekends,66 making important contributions to outside-school physical activity for 
adolescents.

One of the results demonstrated that in all the dimensions of SB, playing games on weekends and on school days both 
had significantly negative correlations with academic engagement, while watching TV on school days and on weekends, 
and using computers on school days and on weekends did not show significant correlations with academic engagement. 
These findings can be explained by the “SOBC paradigm”: different purposes for teenagers to use screens will produce 
different effects.67 The SOBC model, derived from social learning theory, points out that every aspect of the environment 
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affects individuals’ internal states, which in turn guide their behaviors and resulting consequences. A large-scale survey 
of internet use in China showed that about 67% of minors believe that the internet plays a positive role as a “window to 
the outside world” and a “daily learning assistant”.68 Therefore, teenagers should control their screen time and select 
positive content when using computers and watching TV.

Another result showed that playing computer games on school days and on weekends both affected academic 
engagement. Many video games are so highly exciting and involve so rapid changes in focus that adolescents find it 
difficult to stay vigorous in less exciting school learning and to maintain focus on less attracting tasks,69 and thus having 
lower academic engagement level. Additionally, video games with unrealistic images and aggressive content can cause 
anxiety and depression more easily than other screen-based activities in adolescent students who tend to be more 
sensitive.70 Violent games, in particular, can also lead to emotional instability, weaker concentration ability, and 
aggressive behaviors, and thus need stricter control. Evidence at the brain mechanism level shows that violent video 
games can impair adolescent cognitive function.71 As a result, it is important to strictly control the amount of time 
adolescents spend in playing video games on both school days and weekends, and at the same time to avoid choosing 
excessively violent games.

Correlations Between Academic Engagement and Different Combinations of MVPA, 
MSE, and SB Recommendations
MVPA, SB, and MSE were divided into eight different combinations based on exercise adherence. Judging from the 
standardized coefficients, all of these combinations, whether none was met, only one was met, only two were met, or all 
three were met, had significant impacts on the dependent variable. The interaction between SB and MVPA and between 
SB and MSE in the “Two” groups resulted in higher standardized coefficients than the one of SB alone. This suggested 
that meeting the ST recommendation alone, which was no more than two hours per day, had a less significant effect on 
improving academic engagement for adolescents than meeting both SB and MVPA or MSE recommendations. To the 
traditional public understanding and in previous studies, these three items have been considered to act independently and 
affect independently on physical health.36,72 In recent years, however, more and more scholars have believed that only 
a balance of moderate physical activity (including MSE) and high-quality SB can be beneficial for physical health.73,74 

The new understanding has been followed by activity guidelines for children and adolescents issued by many countries, 
which all recommend MVPA for no less than 60 minutes per day, MSE no less than three times per week, and ST for no 
more than 2 hours per day.

The study results showed that among the “One” groups, meeting the recommended amount of MVPA alone or MSE 
alone had greater effects than meeting the recommendation of SB alone on improving academic engagement; among the 
“Two” groups, the standardized coefficients of MVPA and SB, and of MSE and SB were lower than that of MVPA alone 
or MSE alone; the “Three” group showed a smaller effect on academic engagement than any of the “Two” groups. In 
other words, when the SB recommendation was met, SB interacted with MVPA and MSE, changed the linear relationship 
between academic engagement and MVPA and MSE, and altered their standardized coefficients, indicating that there 
were high-level academic engagement samples among adolescents who did not meet the recommended amount of SB. 
One possible reason for this was related to a question in the survey that asked: “How long do you use a laptop or desktop 
computer each day for online chatting, browsing webs, sending and receiving email, or doing homework?” According to 
the ten data analyses of the Internet Use by Minors in China Survey, adolescents generally consider that the Internet plays 
a positive role in their learning, as online learning is their main use with the Internet.75 With over 200 million users, 
China currently has the most and the largest adoption scale of MOOC courses in the world.76 An analysis of the MOOC 
experience of Chinese secondary students shows that more than 90% of the students think that “it is very interesting” and 
“time flies during learning.”77 It proves that using computers for positive online learning can make adolescents feel 
interested and immerse in learning, and thus improve their academic engagement level, which explains the statistical 
result mentioned above.
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Limitations and Implications
This study had some limitations. Firstly, it was a cross-sectional study, so it only examined the correlations between 
academic engagement and MSE, MVPA, and screen-based SB. A further longitudinal study will be needed in the future 
for stronger support. Secondly, this study used self-reported questionnaires when collecting information, so there might 
be unavoidable biases. Lastly, this study only analyzed the number of days of MVPA and MSE in a week and did not 
further separate the specific ways of performing them. Therefore, the relationship between academic engagement and 
different ways of MVPA and MSE should be further examined in future studies.

This study also had some important implications. Due to academic burdens, teenagers spend most of their day in 
school. This study further confirmed the benefits of “moving more and sitting less” on their learning engagement through 
data analysis, providing evidence for the recommended MVPA, MSE, and SB amounts proposed by mainstream 
guidelines in various countries. We recommend that schools and parents pay attention to increasing the level of physical 
activity and reducing sedentary behavior of adolescents, which is helpful for students to learn efficiently, teachers to 
improve classroom teaching, and schools to improve educational quality.

Conclusion
This study found significant correlations between academic engagement and physical activity, muscle-strengthening 
exercise, and sedentary behavior among adolescents. Therefore, exercise can effectively help adolescents improve their 
academic engagement. Increasing adolescents’ MSE and MVPA and reducing SB are effective factors in promoting 
academic engagement. Doing MSE and MVPA on school days and on weekends are both conducive to academic 
engagement, but the game time should be strictly controlled because it was found to have serious negative impact on 
academic engagement, and the longer the time, the greater the impact. As a result, adolescents are suggested to reach 
recommended amounts of physical activity, muscle-strengthening exercise, and sedentary behavior so as to improve 
academic engagement more effectively.

Ethics Approval and Written Consent
This study survey was also approved by the Institution of Review Board at Shanghai University of Sport 
(102772021RT072). The procedures performed were in accordance with the Declaration of Helsinki. Parents or 
guardians of all participants signed written consent which described the purpose, process, methods and publication 
plans of the study.

Acknowledgments
We thank all the participants who volunteered to participate in this study.

Funding
This study was supported by the 2020 Shanghai Educational Science Research Project (the Second Batch), Research on 
the Teaching Model of Higher Education Goal-Oriented Sports Skills: Taking Shanghai as an Example, project approval 
number: C2-2020029; and the 2021 Shanghai Local Institutions Capacity Building Project-Research on Key 
Technologies of Science and Technology to Assist Shanghai Competitive Gymnasts’ Athletic Performance 
Enhancement (21010503700).

Disclosure
The authors report no conflicts of interest in this work.

References
1. Truta C, Parv L, Topala I. Academic Engagement and Intention to Drop Out: levers for Sustainability in Higher Education. Sustainability. 2018;10 

(12):4637. doi:10.3390/su10124637
2. Wahington DCUSo PO. National Commission on Excellence in Education.A Nation at Risk:The Imperative for Educational Reform. 1983:18

Psychology Research and Behavior Management 2023:16                                                                    https://doi.org/10.2147/PRBM.S427214                                                                                                                                                                                                                       

DovePress                                                                                                                       
4165

Dovepress                                                                                                                                                            Wang et al

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.3390/su10124637
https://www.dovepress.com
https://www.dovepress.com


3. Wen W, Shu W. The Knowledge Landscape and Trends of Student Engagement Research:An Analysis Based on the Web of Science Core 
Collection. Educ Res. 2021;42(08):78–91.

4. Rong M, Muhua W. Progress and implications of research on college students’ learning engagement. Chine Univ Teaching. 2020;76–81.
5. Goksun DO, Gursoy G. Comparing success and engagement in gamified learning experiences via Kahoot and Quizizz. Comput Educ. 

2019;135:15–29. doi:10.1016/j.compedu.2019.02.015
6. Maheu-Cadotte M-A, Cossette S, Dube V, et al. Effectiveness of serious games and impact of design elements on engagement and educational 

outcomes in healthcare professionals and students: a systematic review and meta analysis protocol. Review. BMJ Open. 2018;8(3):e019871. 
doi:10.1136/bmjopen-2017-019871

7. Ninaus M, Greipl S, Kiili K, et al. Increased emotional engagement in game-based learning - A machine learning approach on facial emotion 
detection data. Article. Comput Educ. 2019:142103641. doi:10.1016/j.compedu.2019.103641

8. Steen-Utheim AT, Foldnes N. A qualitative investigation of student engagement in a flipped classroom. Teaching Higher Educ. 2018;23 
(3):307–324. doi:10.1080/13562517.2017.1379481

9. Maricuoiu LP, Sulea C, Tanaka H. Evolution of self-efficacy, student engagement and student burnout during a semester. A multilevel structural 
equation modeling approach. Learn Individ Differ. 2019;76. doi:10.1016/j.lindif.2019.101785

10. Lee JS. The Relationship Between Student Engagement and Academic Performance: is It a Myth or Reality? J Educ Res. 2014;107(3):177–185. 
doi:10.1080/00220671.2013.807491

11. Fredricks JA, Blumenfeld PC, Paris AH. School Engagement: potential of the Concept, State of the Evidence. Rev Educ Res. 2004;74(1):59–109. 
doi:10.3102/00346543074001059

12. Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker AB. Burnout and Engagement in University Students: a Cross-National Study. J Cross 
Cult Psychol. 2002;33(5):464–481. doi:10.1177/0022022102033005003

13. Casuso-Holgado MJ, Cuesta-Vargas AI, Moreno-Morales N, Labajos-Manzanares MT, Baron-Lopez FJ, Vega-Cuesta M. The association between 
academic engagement and achievement in health sciences students. BMC Med Educ. 2013;1333. doi:10.1186/1472-6920-13-33

14. Maricuoiu LP, Sulea C. Evolution of self-efficacy, student engagement and student burnout during a semester. A multilevel structural equation 
modeling approach. Learn Individ Differ. 2019;76. doi:10.1016/j.lindif.2019.101785

15. Hongchun L, Ibrahim A, Zhang Y, et al. Burnout and study engagement among medical students at Sun Yat-sen University, China: a cross-sectional 
study. Medicine. 2018;97(15). doi:10.1097/MD.0000000000010326

16. Jun T, Wilmar S, Akihito S, Masanori T, Akari T. Validation of a Japanese Version of the Work Engagement Scale for Students. Japanese Psychol 
Res. 2019;61. doi:10.1111/jpr.12229

17. Lan XY. Does peer acceptance promote active academic engagement in early adolescence? A robust investigation based on three independent 
studies. Pers Individ Dif. 2023;203112012. doi:10.1016/j.paid.2022.112012

18. Li W, Bai Y. How do the Perceived Teacher Support by Second Year Junior Students Affect TheirAcademic Achievement?Analysis of Multiple 
Mediating Effects Based on Academic Self efficacy and Learning Engagement. Educ Economy. 2018;86–92.

19. Wang MT, Dishion TJ. The Trajectories of Adolescents’ Perceptions of School Climate, Deviant Peer Affiliation, and Behavioral Problems During 
the Middle School Years. J Res Adolescence. 2012;22(1):40–53. doi:10.1111/j.1532-7795.2011.00763.x

20. Holcombe WR, Holcombe R. Adolescents’ Perceptions of School Environment, Engagement, and Academic Achievement in Middle School. Am 
Educ Res J. 2010;47(3):633–662. doi:10.3102/0002831209361209

21. Wilcox G, Mcquay J, Blackstaffe A, Perry R, Hawe P. Supporting Academic Engagement in Boys and Girls. Canadian J School Psychol. 
2017;082957351770323. doi:10.1177/0829573517703239

22. Fredricks JA, Parr AK, Amemiya JL, Wang MT, Brauer S. What Matters for Urban Adolescents’ Engagement and Disengagement in School: 
a Mixed-Methods Study. J Adolesc Res. 2019;34(5):491–527. doi:10.1177/0743558419830638

23. Jia W. The Internal Mechanism, Practical Difficulties and Countermeasures of Compulsory Education Dropout Insurance in The New Era. Educ 
Economy. 2020;36(04):50–57.

24. Tian-zi L, Xiao-dong Z. An Empirical Study on the Relationship between Students’ Cognitive Ability and Social Emotional Development. Basic 
Educ. 2019;16(05):83–92.

25. Zong-ping W, Xiao-lang MA, Li-jun C. Sports Should Be One of the Selective Subjects of the College Entrance Exam. J Nanjing Univ Phys Educ. 
2015;29(01):7–10. doi:10.15877/j.cnki.nsic.2015.01.002

26. Jun-li W. Thoughts about problems existing in student physical health test. J Phys Educ. 2015;22(01):70–74. doi:10.16237/j.cnki.cn44-1404/ 
g8.2015.01.015

27. Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. 
2020;54(24):1451–1462. doi:10.1136/bjsports-2020-102955

28. Wenhua Z, Keji L, Yuying W, et al. Physical Activity Guidelines for Chinese(2021). Chine J Public Health. 2022;38(02):129–130.
29. Strieter L, Arena R, Huizar M. Moving more and sitting less in schools: what’s the next step. Prog Cardiovasc Dis. 2021;64:22–26. doi:10.1016/j. 

pcad.2020.12.002
30. Slattery EJ, O’Callaghan E, Ryan P, Fortune DG, Mcavinue LP. Popular interventions to enhance sustained attention in children and adolescents: 

a critical systematic review. Neurosci Biobehav Rev. 2022;137:104633. doi:10.1016/j.neubiorev.2022.104633
31. Rodriguez CC, Camargo EMD, Aez CRR, Reis RS. PHYSICAL ACTIVITY, PHYSICAL FITNESS AND ACADEMIC ACHIEVEMENT IN 

ADOLESCENTS: a SYSTEMATIC REVIEW. Revista Brasileira de Medicina do Esporte. 2020;26(5):2020. doi:10.1590/1517- 
8692202026052019_0048

32. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled analysis of 358 
population-based surveys with 1.9 million participants. Article. Lancet Global Health. 2018;6(10):E1077–E1086. doi:10.1016/s2214-109x(18) 
30357-7

33. Smith JJ, Eather N, Morgan PJ, Plotnikoff RC, Faigenbaum AD, Lubans DR. The Health Benefits of Muscular Fitness for Children and 
Adolescents: a Systematic Review and Meta-Analysis. Sports Med. 2014;44(9):1209–1223. doi:10.1007/s40279-014-0196-4

34. Lloyd RS, Faigenbaum AD, Stone MH, et al. Position statement on youth resistance training: the 2014 International Consensus. Br J Sports Med. 
2014;48(7):498–+. doi:10.1136/bjsports-2013-092952

35. Korczak DJ. Children’s Physical Activity and Depression: a Meta-analysis. Pediatrics Official Publication Am Acad Pediatrics. 2017.

https://doi.org/10.2147/PRBM.S427214                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2023:16 4166

Wang et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.compedu.2019.02.015
https://doi.org/10.1136/bmjopen-2017-019871
https://doi.org/10.1016/j.compedu.2019.103641
https://doi.org/10.1080/13562517.2017.1379481
https://doi.org/10.1016/j.lindif.2019.101785
https://doi.org/10.1080/00220671.2013.807491
https://doi.org/10.3102/00346543074001059
https://doi.org/10.1177/0022022102033005003
https://doi.org/10.1186/1472-6920-13-33
https://doi.org/10.1016/j.lindif.2019.101785
https://doi.org/10.1097/MD.0000000000010326
https://doi.org/10.1111/jpr.12229
https://doi.org/10.1016/j.paid.2022.112012
https://doi.org/10.1111/j.1532-7795.2011.00763.x
https://doi.org/10.3102/0002831209361209
https://doi.org/10.1177/0829573517703239
https://doi.org/10.1177/0743558419830638
https://doi.org/10.15877/j.cnki.nsic.2015.01.002
https://doi.org/10.16237/j.cnki.cn44-1404/g8.2015.01.015
https://doi.org/10.16237/j.cnki.cn44-1404/g8.2015.01.015
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1016/j.pcad.2020.12.002
https://doi.org/10.1016/j.pcad.2020.12.002
https://doi.org/10.1016/j.neubiorev.2022.104633
https://doi.org/10.1590/1517-8692202026052019_0048
https://doi.org/10.1590/1517-8692202026052019_0048
https://doi.org/10.1016/s2214-109x(18)30357-7
https://doi.org/10.1016/s2214-109x(18)30357-7
https://doi.org/10.1007/s40279-014-0196-4
https://doi.org/10.1136/bjsports-2013-092952
https://www.dovepress.com
https://www.dovepress.com


36. Xin F, Zhu Z, Chen S, et al. Prevalence and correlates of meeting the muscle-strengthening exercise recommendations among Chinese children and 
adolescents:Results from 2019 Physical Activity and Fitness in China—The Youth Study. Exe Health Sci. 2022;11(3):9.

37. Khan A, Uddin R, Lee EY, Tremblay MS. Sitting time among adolescents across 26 Asia–Pacific countries: a population-based study. Int J Public 
Health. 2019;64. doi:10.1007/s00038-019-01282-5

38. Xin L. Prevalence and associated factors of electronic products usage among primary school students of grade 4-6 in Beijing. Chine J School 
Health. 2020;41(05):673–675+679. doi:10.16835/j.cnki.1000-9817.2020.05.011

39. Cai Y, Zhu X, Wu X. Overweight, obesity, and screen-time viewing among Chinese school-aged children: national prevalence estimates from the 
2016 Physical Activity and Fitness in China—The Youth Study. J Sport Health Sci. 2017;S2095254617301126. doi:10.1016/j.jshs.2017.09.002

40. Mougharbel F, Goldfield GS. Psychological Correlates of Sedentary Screen Time Behaviour Among Children and Adolescents: a Narrative Review. 
Curr Obes Rep. 2020;9(4):493–511. doi:10.1007/s13679-020-00401-1

41. Foerster M, Henneke A, Chetty-Mhlanga S, Röösli M. Impact of Adolescents’ Screen Time and Nocturnal Mobile Phone-Related Awakenings on 
Sleep and General Health Symptoms: a Prospective Cohort Study. Int J Environ Res Public Health. 2019;16(3). doi:10.3390/ijerph16030518

42. Organization WH. Health for the world’s adolescents: a second chance in the second decade: summary. Geneva Switzerland Department Maternal 
Newborn Child Adolescent Health. 2014.

43. Batista MB, Romanzini CLP, Barbosa CCL, Shigaki GB, Ronque ERV, Ronque ERV. Participation in sports in childhood and adolescence and 
physical activity in adulthood: a systematic review. J Sports Sci. 2019;37(1):1–10. doi:10.1080/02640414.2019.1627696

44. Yang L, Wang M, Tynjl J, et al. Test-retest reliability of selected items of Health Behaviour in School-aged Children (HBSC) survey questionnaire 
in Beijing, China. BMC Med Res Methodol. 2010;10(1):1–9. doi:10.1186/1471-2288-10-73

45. Prochaska JJ, Sallis JF, Long B. A physical activity screening measure for use with adolescents in primary care. Arch Pediatr Adolesc Med. 
2001;155(5):554. doi:10.1001/archpedi.155.5.554

46. Merlo CL, Jones SE, Michael SL, et al. Dietary and Physical Activity Behaviors Among High School Students - Youth Risk Behavior Survey, 
United States, 2019. MMWR Supplements. 2020;69(1):64–76. doi:10.15585/mmwr.su6901a8

47. Harvey A, Faulkner G, Giangregorio L, Leatherdale ST. An examination of school- and student-level characteristics associated with the likelihood 
of students’ meeting the Canadian physical activity guidelines in the COMPASS study. Canadian J Public Health. 2017;108(4):348–354. 
doi:10.17269/CJPH.108.5925

48. Smith JJD, Thierno M, Bennie O, Tomkinson GR, Lubans DR. Factors associated with adherence to the muscle-strengthening activity guideline 
among adolescents. Psychol Sport Exerc. 2020;51(1):101747. doi:10.1016/j.psychsport.2020.101747

49. Chen S, Liu Y, Tremblay M, et al. Meeting 24-h movement guidelines:Prevalence, correlates, and the relationships with overweight and obesity 
among Chinese children and adolescents. Int J Med. 2021. doi:10.1016/j.jshs.2020.07.002

50. Laitan F, Kan S, Fenghua Z. Research on Reliability and Validity of Utrecht Work Engagement Scale-student. Chine J Clin Psychol. 2008;16 
(06):618–620.

51. Lopez-Jaramillo P, Cohen DD, Gómez-Arbeláez D. Association of handgrip strength to cardiovascular mortality in pre-diabetic and diabetic 
patients: a subanalysis of the ORIGIN trial - ScienceDirect. Int J Cardiol. 2014;174(2):458–461. doi:10.1016/j.ijcard.2014.04.013

52. Korczak DJ. Muscular strength in male adolescents and premature death: cohort study of one million participants. BMJ. 2012;345(7884):16. 
doi:10.1136/bmj.e7279

53. Aiguo C, Xuan X, Lina Z, Xiaoxiao D, Wei W. Physical Exercise and Development of Brain and Mind in Children and Adolescents:Evidence and 
Theory. China Sport Sci. 2021;41(11):43–51. doi:10.16469/j.css.202111006

54. Chaddock L, Erickson KI, Prakash RS, et al. A neuroimaging investigation of the association between aerobic fitness, hippocampal volume, and 
memory performance in preadolescent children. Brain Res. 2010;1358:172–183. doi:10.1016/j.brainres.2010.08.049

55. Ying J, Yu-bing Y, Shu-fen X. A review of physical activities promoting children’s academic achievements and its working mechanisms. J Phys 
Educ. 2016;23(05):86–92. doi:10.16237/j.cnki.cn44-1404/g8.20160721.002

56. Bucksch J, Inchley J, Hamrik Z, Finne E, Kolip P. Trends in television time, non-gaming PC use and moderate-to-vigorous physical activity among 
German adolescents 2002–2010. BMC Public Health. 2014;14(1). doi:10.1186/1471-2458-14-351

57. Kowert R, Domahidi E, Festl R, Quandt T. Social gaming, lonely life? The impact of digital game play on adolescents’ social circles. Comput 
Human Behav. 2014;36:385–390. doi:10.1016/j.chb.2014.04.003

58. Datu JAD, Yang W, Valdez JPM, Chu S. Is Facebook involvement associated with academic engagement among Filipino university students? A 
cross-sectional study. Comput Educ. 2018;125:246–253. doi:10.1016/j.compedu.2018.06.010

59. Junco R. The relationship between frequency of Facebook use, participation in Facebook activities, and student engagement. Comput Educ. 
2012;58(1):162–171. doi:10.1016/j.compedu.2011.08.004

60. Lee AR, Son SM, Kim KK. Information and communication technology overload and social networking service fatigue: a stress perspective. 
Comput Human Behav. 2016;55:51–61. doi:10.1016/j.chb.2015.08.011

61. Johnson JG, Cohen P, Kasen S, Brook JS. Extensive Television Viewing and the Development of Attention and Learning Difficulties During 
Adolescence. Arch Pediatr Adolesc Med. 2007;161(5):480. doi:10.1001/archpedi.161.5.480

62. Twenge JM, Campbell WK. Media Use Is Linked to Lower Psychological Well-Being: evidence from Three Datasets. Psychiatric Quarterly. 
2019;90(2):311–331. doi:10.1007/s11126-019-09630-7

63. O’Donovan G, Lee IM, Hamer M, Stamatakis E. Association of “Weekend Warrior” and Other Leisure Time Physical Activity Patterns With Risks 
for All-Cause, Cardiovascular Disease, and Cancer Mortality. JAMA Intern Med. 2017;177(3):335. doi:10.1001/jamainternmed.2016.8014

64. Lei Y, Aiwen W, Yang L, Nana H, Huiming H. Physical Activity of Children and Adolescents under the Regular Prevention and Control of 
COVID-19. J Chengdu Sport Univ. 2022;48(3):60–66. doi:10.15942/j.jcsu.2022.03.010

65. Dominick GM, Saunders RP, Friedman DB, Hussey JR, Watkins KW. Factors associated with provision of instrumental social support for physical 
activity in a foster parent population. Child Youth Serv Rev. 2015;52:1–7. doi:10.1016/j.childyouth.2015.02.005

66. Jia-in ZHANG, Yan TANG, Yue-ying HU. Analysis on Characters of Children & Youth’s Sport Environment as well as Existing Problems in 
China. China Sport Sci. 2017;37(3):21–34. doi:10.16469/j.css.201703003

67. Whelan E, Islam A, Brooks S. Applying the SOBC paradigm to explain how social media overload affects academic performance. Comput Educ. 
2020;143103692. doi:10.1016/j.compedu.2019.103692

Psychology Research and Behavior Management 2023:16                                                                    https://doi.org/10.2147/PRBM.S427214                                                                                                                                                                                                                       

DovePress                                                                                                                       
4167

Dovepress                                                                                                                                                            Wang et al

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1007/s00038-019-01282-5
https://doi.org/10.16835/j.cnki.1000-9817.2020.05.011
https://doi.org/10.1016/j.jshs.2017.09.002
https://doi.org/10.1007/s13679-020-00401-1
https://doi.org/10.3390/ijerph16030518
https://doi.org/10.1080/02640414.2019.1627696
https://doi.org/10.1186/1471-2288-10-73
https://doi.org/10.1001/archpedi.155.5.554
https://doi.org/10.15585/mmwr.su6901a8
https://doi.org/10.17269/CJPH.108.5925
https://doi.org/10.1016/j.psychsport.2020.101747
https://doi.org/10.1016/j.jshs.2020.07.002
https://doi.org/10.1016/j.ijcard.2014.04.013
https://doi.org/10.1136/bmj.e7279
https://doi.org/10.16469/j.css.202111006
https://doi.org/10.1016/j.brainres.2010.08.049
https://doi.org/10.16237/j.cnki.cn44-1404/g8.20160721.002
https://doi.org/10.1186/1471-2458-14-351
https://doi.org/10.1016/j.chb.2014.04.003
https://doi.org/10.1016/j.compedu.2018.06.010
https://doi.org/10.1016/j.compedu.2011.08.004
https://doi.org/10.1016/j.chb.2015.08.011
https://doi.org/10.1001/archpedi.161.5.480
https://doi.org/10.1007/s11126-019-09630-7
https://doi.org/10.1001/jamainternmed.2016.8014
https://doi.org/10.15942/j.jcsu.2022.03.010
https://doi.org/10.1016/j.childyouth.2015.02.005
https://doi.org/10.16469/j.css.201703003
https://doi.org/10.1016/j.compedu.2019.103692
https://www.dovepress.com
https://www.dovepress.com


68. China Internet Network Information Center. Research report on Internet Use of minors in China in 2019; 2020 Available from: http://wwwcac 
govcn/2020-05/13/c_1590919071365700htm. Accessed May 13, 2020.

69. Swing EL, Gentile DA, Anderson CA, Walsh DA. Television and video game exposure and the development of attention problems. Pediatrics. 
2010;126(2):214–221. doi:10.1542/peds.2009-1508

70. Goldfield GS, Murray M, Maras D, Wilson AL, Sigal RJ. Screen time is associated with depressive symptomatology among obese adolescents: 
a HEARTY study. Eur J Pediatr. 2016;175(7):909–919. doi:10.1007/s00431-016-2720-z

71. Cai Z, Xuemei G, Qun Z, Lei W. Violent Video Game Players’ Attentional Bias Toward Aggressive Pictures: evidence from ERPs. Studies Psychol 
Behav. 2016;14(05):584–590.

72. Carson V, Hunter S, Kuzik N, et al. Systematic review of sedentary behaviour and health indicators in school-aged children and youth: an update. 
Appl Physiol Nutrition Metabm. 2016;41(6):S240–S265. doi:10.1139/apnm-2015-0630

73. Tremblay MS, Carson V, Chaput JP, Gorber SC, Zehr L. Canadian 24-Hour movement guidelines for children and youth: an integration of physical 
activity, sedentary behaviour, and sleep. Appl Physiol Nutrition Metab. 2016;41. doi:10.1139/apnm-2016-0151

74. Kastelic K, Pedisic Z, Lipovac D, Kastelic N, Sarabon N. Associations of Meeting 24-hour Movement Guidelines with Stress and Self-rated Health 
among Adults: is Meeting more Guidelines Associated with Greater Benefits? BMC Public Health. 2021;929(21):56.

75. Weiming J. Trends and Growth effects of youth Internet Use in the age of social media: an analysis based on Youth Internet Use Survey from 2006 
to 2020. News Writing. 2020;434(08):43–50.

76. People’s Daily. There are 12,500 MOOCs online in China and more than 200 million people have attended them, 2019. Available from: http:/www. 
xinhuanet.com/politics/2019-04/11/c_1124351008.htm. Accessed April 11, 2019.

77. Ai-i T, Tian-zhen Y, Rui W. Middle School Students’ MOOC Learning Experience: connotation, Current Situation andOptimization PathAn 
Empirical Analysis based on the G MOOC Platform in Shanghai. Modern Educ Technol. 2020;30(08):65–72.

Psychology Research and Behavior Management                                                                               Dovepress 

Publish your work in this journal 
Psychology Research and Behavior Management is an international, peer-reviewed, open access journal focusing on the science of psychology and 
its application in behavior management to develop improved outcomes in the clinical, educational, sports and business arenas. Specific topics 
covered in the journal include: Neuroscience, memory and decision making; Behavior modification and management; Clinical applications; Business 
and sports performance management; Social and developmental studies; Animal studies. The manuscript management system is completely online 
and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes 
from published authors.  

Submit your manuscript here: https://www.dovepress.com/psychology-research-and-behavior-management-journal

DovePress                                                                                      Psychology Research and Behavior Management 2023:16 4168

Wang et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

http://wwwcacgovcn/2020-05/13/c_1590919071365700htm
http://wwwcacgovcn/2020-05/13/c_1590919071365700htm
https://doi.org/10.1542/peds.2009-1508
https://doi.org/10.1007/s00431-016-2720-z
https://doi.org/10.1139/apnm-2015-0630
https://doi.org/10.1139/apnm-2016-0151
http://http:/www.xinhuanet.com/politics/2019-04/11/c_1124351008.htm
http://http:/www.xinhuanet.com/politics/2019-04/11/c_1124351008.htm
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Participants and Procedures
	Measures
	Demographic Variables
	Moderate-to-Vigorous Physical Activity (MVPA)
	Muscle-Strengthening Exercise (MSE)
	Sedentary Behaviors (SB)
	Academic Engagement

	Data Analyses

	Results
	Sample Characteristics
	Difference Analysis
	Correlations Between Academic Engagement and the Total Time of MVPA, MSE, and SB
	Correlations Between Academic Engagement and Different Types of MVPA, MSE, and SB
	Correlations Between Academic Engagement and Different Combinations of MVPA, MSE, and SB Recommendations

	Discussion
	Correlations Between Academic Engagement and the Total Time of MVPA, MSE, and SB
	Correlations Between Academic Engagement and Different Types of MVPA, MSE, and SB
	Correlations Between Academic Engagement and Different Combinations of MVPA, MSE, and SB Recommendations

	Limitations and Implications
	Conclusion
	Ethics Approval and Written Consent
	Acknowledgments
	Funding
	Disclosure

