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The lockdown control measures implemented against the pandemic of COVID-19 have
had a global effect on various aspects of our lives as a society. Considering the impact of
the lockdown caused by COVID-19 on adolescents, we conducted practical longitudinal
research on the changes in adolescent satisfaction before and after lockdown. A total of
221 students aged 13-19 years from a professional adolescent football school in China
participated in a self-report satisfaction questionnaire before and after the lockdown. The
results showed that the satisfaction of adolescents improved significantly after the
lockdown. There were significant differences based on age in the improvement rate,
but the correlation between the students’ home regions (and how they were affected by
COVID-19) and satisfaction improvement was not significant. To examine the possible
reasons behind the improvement in adolescent satisfaction, we then analyzed in detail the
online teaching and training methods implemented by the school during the lockdown.
Based on this investigation, we outlined recommendations to guide future practice. This
research is expected to deepen the theory and practice associated with the development
of Chinese adolescent teaching, which may be applied to other training institutions.

Keywords: adolescent satisfaction, Chinese football school, COVID-19, lockdown, online teaching, training
institutions

1 INTRODUCTION

As of October 24, 2021, there have been 243 million confirmed cases of COVID-19, including 4.9
million deaths, the coronavirus disease 2019 (COVID-19) globally (World Health Organization,
2021), with the virus continuing to spread. Following the example of Wuhan, China, many countries
implemented lockdown measures to alleviate the spread of the infection and contain the outbreak
(Lau et al., 2020). The latter, have not only affected human lives and the economy on a global level,
but are also expected to affect micro-personal psychology, cognition, and interrelationships (Chang
et al., 2020; Chen et al., 2020; Zhao et al., 2020; Zhu et al., 2020).

Among them, Di Crosta et al. (2021) conducted research on consumer behavior and its
psychological antecedents during the pandemic showed that consumer behavior was affected by
the new coronavirus. Cannito et al. (2021) also researched consumer behavior preferences during the
epidemic and proved the impact of COVID-19 on consumer behavior. The study of Ceccato et al.
(2021) verified the impact of COVID-19 on the future life expectations of tested adults. Related
studies have also confirmed the impact of COVID-19 on different age groups (Ceccato et al., 2021;
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Rosi et al.,, 2021). Ceccato et al. (2021) conducted research on age-
related differences in crisis emotions, cognitive attitudes, and
behavioral responses showed that in the COVID-19 epidemic, the
elderly as high-risk groups had lower negative emotions than
young people and middle-aged people. The results of Rosi et al.
(2021) showed that the older the age, the lower the susceptibility
to Covid-19, but the higher the perceived severity. Different
predictors explained the perception of risk severity and
vulnerability in different age groups. In COVID-19 related
research, youth should also be a group of concern.

In most countries, including China, during the lockdown
period, schools and educational institutions, most factories,
non-emergency supplies stores, and institutions were closed,
while the people were required to stay at home, and not go
out unless necessitated by an emergency (British Broadcasting
Corporation, 2020; DW News, 2020). At this time, many people
were separated from their close ones while their homes acted as
offices and schools, following the implementation of remote work
and online distance learning (Prospects, 2020; Science Focus,
2020). Therefore, many families and individuals had to adapt to
these changes (Adjust, 2020).

For students of one football school in China, the lockdown of
3 months meant foregoing face-to-face teaching and coaching
with their teachers and coaches, group collaboration with
teammates, and outdoor sports training, which may have been
associated with some physical and psychological effects.

Satisfaction is an important indicator for sports teams (Burns
et al,, 2012). Numerous studies have shown that athlete satisfaction
and sports performance are closely related (Sriboon, 2002; Bebetsos
and Theodorakis, 2003; Cunningham and Dixon, 2003; Reinboth and
Duda, 2006). Moreover, team cohesion and leadership are related to
athlete satisfaction (Aoyagi et al., 2008; Karreman et al., 2009; Chen
et al,, 2015). During the lockdown period, we were unable to fully
evaluate the team performance of sports teams and the individual
performance of the student-athletes due to the lockdown conditions,
however, we were able to assess the self-reported satisfaction of the
student-athletes.

Therefore, the purpose of this study was to examine the
changes in the satisfaction of students after going through a
COVID-19 imposed lockdown in a football school and to analyze
the online teaching and training methods that might have affected
these changes.

2 THEORETICAL HYPOTHESIS

Communication theory believed that communication was a process
of expression, interaction, and influence. In this process, individuals
interacted with other individuals through similar expressions to affect
their cognition, emotions, and behaviors (Craig, 1999, p143). There
were barriers to the communication environment caused by changes
in the communication space and time of communication. There were
also communication barriers due to changes in understanding and
expression, and levels. Changes in mentality and communication
media also created communication barriers (Eisenberg, 2010).
During the lockdown, coaches had to rely on online education and
video methods to teach. This allowed students and coaches to switch
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TABLE 1 | Age distribution of test participants.

Age Test participants number

Before lockdown After lockdown

13 30 45
14 49 19
15 35 40
16 24 33
17 24 27
18 0 13
19 19 20

from face-to-face communication to video communication, which
was a change in the communication medium. Online education did
not limit the time and space of video communication between
students and coaches, which made the communication space and
communication time between them change. For the coach to express
communication content through video more clearly, the way of
expression also changed. At the same time, due to the prolonged
lockdown, the mentality of coaches and students changed. These were
theoretically possible barriers to communication. From an intuitive
understanding, this barrier may affect student satisfaction.

Studies have found that the existence of communication barriers
will reduce the effectiveness of communication (Lunenburg, 2010;
Guttman et al, 2018). Park and Song (2005) investigated the
communication barriers experienced by patients and nurses in
their research, and believed that it is necessary for nurses to
understand patients’ perceptions of communication barriers and
obtain better communication skills and attitudes. Norouzinia et al.
(2016) found in a study that communication barriers affect the
relationship between nurses and patients, but these obstacles can
be eliminated by raising the awareness of nurses and patients and
creating an ideal environment. They recommend effective
communication between nurses skills training and encourage
nurses through continuous monitoring of acquired skills. The
research of Norouzinia et al. (2016) inspired us, perhaps through
a more detailed online education implementation process to reduce
the negative impact of communication barriers on student
satisfaction with coaches. More importantly, Li et al. (2020) found
in a study that online teaching during the lockdown period improved
the coach-athlete relationship. Regarding student satisfaction, the
online teaching project of this research has been implemented as
rigorously and meticulously as possible, and various methods have
been adopted to avoid communication barriers. Therefore, we tried to
make the following assumptions.

Hypothesis. During the period of the epidemic, online teaching
under meticulous promotion will increase the satisfaction of
students.

3 METHODS

3.1 Participants
We conducted a longitudinal study of the impact of COVID-19
lockdown on 221 students (male, average age 15.33) aged
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13-19 years (See Table 1), attendees of a professional adolescent
football school in China. During the lockdown, the players who
normally attend boarding school returned to their family homes
located in different provinces in China for 3 months between
January 4-17 and April 17, 2020. The students who participated
in the survey were unable to meet their teammates and coaches
during the 3-month lockdown. Every day, from Monday to
Friday, they participated in online learning and training; the
school teachers broadcasted live video lessons, arranged
assignments and corrective assignments, and conducted daily
teaching activities following the school’s regular schedule.
Coaches and students had daily video meetings, during which
they conducted ball-free and confrontation-free training.

3.2 Measure

In this study, the Chinese version (Yang, 2019) of the subscale of
the Athlete Satisfaction Questionnaire (Riemer and Chelladurai,
1998) was used to measure student athletes’ satisfaction: the
subscale of individual satisfaction contains three items on
individual performance satisfaction (e. g. the improvement in
my skill level thus far), while the subscale of satisfaction with the
team contains three items on team performance satisfaction (e. g.
the extent to which the team has met its goals for the season thus
far). Riemer and Chelladurai (1998) reported the two subscales to
originally have Cronbach’s alpha levels of 0.85 and 0.95,
respectively. The Cronbach’s alpha values of the two subscales
obtained for the Chinese version in Yang’s study were 0.79 and
0.80, respectively. The Cronbach’s alpha levels of the two
subscales we obtained in the study were 0.81 and 0.87,
respectively. The items were measured using a five-point
Likert scale, with answers ranging from 1 (never) to 5 (always).

3.3 Data Collection Procedure

This research was conducted with the consent of the Ethics
Committee of Beijing Jiaotong University. The second cross-
sectional data collection in this study was approved by the
Shandong Luneng Taishan Football School Ethics Committee.
The student-athletes participating in the survey were informed
that participation in the study was voluntary and anonymous,
and that they would be allowed to withdraw at any time. They
were not compensated for participating in the survey in any way.
Their questionnaire completion process was completed
independently.

The data were collected at two time points using the same
questionnaire: before the full outbreak of the COVID-19
pandemic in December 2019, and then on April 17, 2020,
when China’s pandemic was fully controlled and the lockdown
was lifted in various places. During the first data collection, we
used a paper questionnaire. Student-athletes completed the
questionnaires in a classroom at their school (approximately
30 players at a time) before the time of their evening self-
study after dinner. They filled out the questionnaires in the
classroom or the technical and tactical rooms.

Before the questionnaire survey began, the investigators
explained to the students that the purpose of the questionnaire
was to conduct scientific research and asked them to complete it
independently without consulting each other. After all the
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student athletes completed the survey, the investigator
collected the questionnaires. The entire process of data
collection was conducted by the researchers, and neither the
teachers nor the coaches were present. After the paper
questionnaires were collected, the researchers coded the
questionnaires and entered the data into the computer. After
the data entry was completed, another researcher conducted a
second check to validate and confirm the data from the first
questionnaire survey.

For the second data collection, we used an electronic
questionnaire. The student-athletes completed the electronic
questionnaire at home. Similar to the procedure followed
during the first data collection, the investigators introduced
the purpose of the questionnaire and communicated the
precautions before the student-athletes began filling out the
questionnaire. The questionnaires were sent to the student-
athletes through a WeChat group. Then, they were asked to
choose a time of their convenience to complete the questionnaire
within 1 day of receiving it.

A team of 28 student-athletes did not participate in the first
questionnaire because they had gone out to participate in a
competition. After deleting the questionnaires with missing
data, 171 datasets were obtained in the first survey (the data
validity rate was 77%). After the second, online, data collection,
the questionnaires that were filled out within 40 or fewer seconds
were deleted. We obtained 213 completed questionnaires in the
second survey (the data validity rate was 96%).

3.4.1 Teaching Plan

Under the unified coordination of the head of the department, the
teacher arranged every week of online teaching for a given student
unit or grade 1 week in advance (before 4:00 pm on a Friday, from
February 10 to May 15, 2020), and arranged the curriculum. A
week of online teaching involved five study days a week and 20
lessons per week, including four to six lessons in Chinese,
mathematics, and English, and one to three lessons in other
subjects. The number of political sciences, language,
mathematics, and English classes in high school grades
remained the same as it was during classroom teaching (see
Supplementary Materials 1 to 3 for course examples).

The teachers prepared the lesson plans. The teaching plan had
to include, at least, the content of the teaching materials. The
teachers had to provide a brief analysis of the teaching materials,
teaching objectives, major and difficult points, preparation of
teaching resources (coursework, lesson plans, online courses),
and teaching methods (online courses, live lectures, smart
classrooms, self-learning by publishing tasks). There were also
teaching procedures, homework design (including tutorials), and
homework feedback forms (see Supplementary Material 1 to 3 for
course examples and Supplementary Material 4 for the online
learning plan).

3.4.2 Teaching Resources

According to the teaching guidelines set for the new semester in
response to COVID-19, teachers are to use the online cloud
classroom resources. Teaching resources and technical support
provided by the cloud platform were announced by the Ministry
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of Education of China to enable the teachers to carefully prepare
the lessons during the pandemic. Teachers prepared lesson plans
or coursework, uploaded them for the students for the latter’s
learning, and matched appropriate exercises to consolidate the
learning objectives. Teachers could upload the teaching resource
links for the new textbook content, electronic versions of teaching
materials, or forward images to students for learning. The
learning resources or learning requirements sent by the
teachers had to be integrated before they were published so
that parents and students could understand the requirements
instantly.

Furthermore, a variety of applications were used together
during the online course. The advantages of various types of
software were integrated. For example, in addition to the
commonly used “Xiao Rui homework”, the “onion math”
micro-learning and classroom quiz functions were used to
guide students to turn pre-emptive learning into reality for the
subject of mathematics. The English course made full use of the
assessment and display function of the “Middle School Together”
online platform to guide students to practice spoken language and
perform animation (video) dubbing. With the help of the
platform, all the functions of regular English teaching were
realized, from word pronunciation to reading comprehension,
and from word dictation to oral training. Some teachers also
explored the “little butler” function in the WeChat mini-program
to upload and give feedback for homework, and used the
“Solitaire” mini-program to reduce screen swipes, perform
recitation, and check-in. In short, the teachers adhered to the
concept of “everything for the children” and “everything to
optimize the teaching effect,” and continued to practice and
explore.

3.4.3 Evaluation of the Teaching Process

Course preparation, teaching, assignment submission, review,
and feedback were accomplished by the requirements of
conventional teaching and were effective. Teachers were
familiar with the teaching content; the teaching process was
smooth; and the explanation was clear and concise, easy to
understand, reflected the teachers’ personal style, and could
attract the students. Teachers strengthened the control of the
students’ learning process through effective methods. Students
who failed to enter the classroom in time were promptly
reminded, noted, and timely feedback was sent to students
and parents.

Another important aspect was moral education during the
pandemic. According to the relevant requirements for pandemic
prevention and control, combined with the current long-term
separation of school students from their parents and the need for
multi-element cultivation, the teachers organized homework
experiences and activities encouraging the students to raise the
national flag on the internet, thank their parents by helping the
latter with housework and cooking. Teachers also organized
online donations to support initiatives such as “the most
beautiful retrogrades” (telling the story of the doctors who
fight against the pandemic around them), “talking on the
weekends” (players discussed how they felt after reading a
biography of a famous football player), “tree-planting festival

Online Learning and Student Satisfaction

knowing green and protecting the green” (student-athletes shared
photos or videos of what they planted in their gardens), and other
practice activities for moral education. Through these activities,
teachers guided the students to care about their family, their
country and the world, while learning to be grateful and
responsible.

Furthermore, due to time and equipment limitations during
regular school hours, students had few opportunities to share their
work. The teachers utilized the display function of the online platform
(School’s WeChat official public platform) to carry out subject
competition display activities. Some of these activities organized by
the teachers included handwritten newspaper displays, speaking or
Oral English competition in front of the camera, and hard pen
calligraphy competition, according to the different characteristics of
a given subject. The opportunities presented to each student aimed to
allow them to fully exercise their diverse abilities.

3.4.4 Control of the Teaching Outcomes

To ensure the effectiveness of online learning, the teaching
outcomes were timely monitored, feedback on the students’
learning status was provided in time, and necessary
adjustments were made. The teacher evaluated and gave
feedback to the students according to the students’
participation in lectures, homework completion, and
discussions. In response to problems in learning attitude,
teachers communicated with the relevant department leaders
and coaches, and received strong support from the leaders.
The effect of this joint education by coaches and teachers was
immediate.

Each department counted the number of teaching plans and
evaluated them once a week on an important basis for teacher
performance evaluation (see Supplementary Material 5 for
details). Based on the evaluation of the Faculty of Education,
the Teaching Department evaluated the teachers’ distance
teaching work based on the quality of the teaching plans
(including coursework), resources, and platform usage.
Recommend outstanding cases were shared with all the teachers.

Teachers provided face-to-face feedback to the parents on the
students’ learning process and the deficiencies in the learning
process, as well as the areas where parents need to cooperate with
them, during online parent-teacher meetings through the “Live
Streaming Cloud” or “Tencent Meeting”. The meetings helped
achieve good parent-teacher communication. To understand the
effect of the online classroom and obtain reasonable suggestions
from parents, a questionnaire survey was completed by the
parents. A few of the questions this questionnaire survey
covered were related to the students’ study time, homework
methods, amount of work, and activity development. The
questionnaire showed the parents’ satisfaction to have
reached 98.2%.

3.5 Statistical Analysis

Analyses were performed with SPSSAU and Microsoft Excel.
Distribution normality was assessed using the Kolmogorov-
Smirnov test. Normally distributed data were analyzed with a
t-test, while non-normally distributed data were analyzed with a
rank-sum test.
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TABLE 2 | Normality test of data.

Online Learning and Student Satisfaction

Variable Group N Normality Extreme difference Kolmogorov-Smirnov Z Sig.
Mean SD Absolute Plus Minus
Individual Performance Before 171 3.883 0.844 0.157 0.093 -0.1567 0.157 0.000
After 213 4.186 0.738 0.161 0.135 -0.161 0.161 0.000
Team Performance Before 171 3.877 0.937 0.125 0.115 -0.125 0.125 0.000
After 213 4.357 0.804 0.248 0.212 -0.248 0.248 0.000
N, number of samples; SD, standard deviation.
TABLE 3 | Testing of significant differences.
Variable Group N Mean Sum of Mann-whitney U Wilcoxon W z Sig.
ranks ranks
Individual Performance Before 171 170.82 29,209.50 14,503.500 29,209.500 -3.482 0.000
After 213 209.91 44,710.50
Team Performance Before 171 168.73 27,142.50 12,436.500 27,142.500 -5.492 0.000
After 213 219.61 46,777.50
N, number of samples.
44 435 significantly different from that after the COVID-19 lockdown
43 (Z = -3.482, p < 0.001). Athletes’ satisfaction with team
42 418 performance also had the same characteristics (Z = -5.492, p <
“ 0.001).
£ 40 Next, we compared the differences between the two groups. As
= 39 3.88 3.86 Figure 1 shown, the mean value of individual performance after
2s the COVID-19 lockdown was higher than that before (4.18 >
' 3.88). Thus, the COVID-19 lockdown was beneficial for the
3.7 ST
athlete’s individual performance. The mean value of team
3.6 .
Before After Before After performance after the COVID-19 lockdown was also higher
. than that before (4.35 > 3.86). Thus, the COVID-19 lockdown
Individual Performance Team Performance K )
Satisfaction was beneficial for the athlete’s team performance.
FIGURE 1 | Satisfaction comparison chart of individual performance and 4.4.2 Analysis by Age
team performance. We next compared and analyzed the data of the two dimensions

4 RESULTS
4.1 Normality Test

We conducted a Kolmogorov-Smirnov normality test as the
sample size was greater than 50 (Lilliefors, 1967; Drezner
et al., 2010). Specifically, for all the data collected before and
after the COVID-19 lockdown, the results were significant (p <

0.05), suggesting that the data were not normally distributed
(Table 2).

4.2 Average Value Difference Examination
4.2.1 Difference Examination

Since the samples did not conform to a normal distribution, the
rank-sum test was used to verify the differences. The Mann-
Whitney U test was thus employed to verify the differences
collected before and after the lockdown. As Table 3 shown,
the results indicated that the students’ satisfaction on
individual performance before the COVID-19 lockdown was

of satisfaction before and after the COVID-19 lockdown
according to age (see Figures 2, 3). As shown by the figures,
in the 13-, 14-, 15-, 16-, 17-, and 19 year-old groups, the values of
individual performance satisfaction significantly increased after
the lockdown. The post-lockdown and pre-lockdown data were
14 years old (4.36 > 3.87), 15 years old (4.05 > 3.59), 16 years old
(4.18 > 3.78), 17 years old (3.91 > 3.73), and 19 years old (4.30 >
3.82). As for team performance, the satisfaction increased after
the lockdown in the 13-, 15-, 16-, and 17 year-old groups. The
post-lockdown and pre-lockdown data were 13 years old (4.37 >
4.21), 15 years old (4.40 > 3.80), 16 years old (4.75 > 3.45), and
17 years old (4.01 > 3.05). However, the figures for 14- and
19 year-olds did not improve significantly. The post-lockdown
and pre lockdown data were 14 years old (4.18 < 4.23), and
19 years old (4.02 < 4.07).

4.4.3 Geographical Analysis

We used SPSSAU to analyze the correlation between the two sets
of data. As shown in Table 4, we used correlation analysis to
study the correlation between Individual Performance and Team
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4.05
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FIGURE 2 | Satisfaction of individual performance chart by age.

Before After Before After Before After Before After Before After Before After

Individual performance satisfaction

5 16 17 19

5.00
4.50
4.00
3.50
= 3.00
2.50
2.00
1.50
1.00
0.50

421 437 423 438

3.80

mean

Satisfactio

475
440

M 4.01 407 402
3.45 []
3.05

0.00

13 14

FIGURE 3 | Satisfaction of team performance chart by age.

Before After Before After Before After Before After Before After Before After
15

Team performance satisfaction

16 17 19

TABLE 4 | Analysis of the correlation between student satisfaction and regions.

Variable Mean SD

Individual Performance 4.100 0.374
Team Performance 4.347 0.567
home regions 0.568 0.439

“p < 0.05.

Performance, Regions and used the Pearson correlation
coefficient to express the correlation. Specific analysis showed
that: the correlation coefficient between Individual Performance
and Team Performance was 0.485, and it showed a significance of
0.05 level, which showed that there was a significant positive

Individual performance

Team performance Regions

1
0.485*

-0.186 -0.081

Individual Performance and Regions was -0.186, which was
close to 0, and the p-value was 0.431 > 0.05, which showed
that there was no correlation between Individual Performance
and Regions.

As shown in Figure 4, we compared the average scores of

correlation between Individual Performance and Team  individual performance satisfaction in each of the students’ home
Performance. The correlation coefficient value between  regions, while also looking at the extent to which these regions
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mmmm Individual Performance

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Team Performance

GD HA HN AH JX HL SD JS BJ SC FJ] HE SX GX TJ] YN LN GS XJ NX

FIGURE 4 | Satisfaction and the number of confirmed COVID-19 infections in each province.
English abbreviations of Chinese provinces: Ningxia NX, Xinjiang XJ, Gansu GS, Liaoning LN, Yunnan YN, Tianjin TJ, Guangxi GX, Shanxi SX, Hebei HE, Fujian FJ,
Sichuan SC, Beijing BJ, Jiangsu JS, Shandong SD, Heilongjiang HL, Jiangxi JX, Anhui AN, Hunan HN, Henan HA, Guangdong GD.

—O— Numbers of Infection

were affected by the COVID-19 pandemic, and found no
relationship. Similarly, satisfaction with team performance and
the spread of the pandemic per region were not found to be
related. Therefore, neither of the two dimensions of satisfaction,
individual performance and team performance, related to the
geographical distribution of the pandemic.

4.4.4 Results of the Online Teaching and Training
Program

At present, the teachers of the school are 100% proficient at using
the live broadcast cloud application technology. As of May 14,
2020, Shandong Luneng Taishan Football School had conducted
more than 3,000 live courses, providing more than 150,000 min of
live broadcasting for more than 300 students. In addition to the
improvement of factors such as student satisfaction, we were able
to extract some recommendations to guide future practice.

Previously, in regular teaching, there used to be only one
teacher per class. Online teaching was conducted in grades, which
greatly saves the time spent by teachers in preparing for and
attending classes. Especially when there were two teachers in two
parallel classes, the lecture plan was discussed and formulated,
and the teaching was implemented in turn. The teachers listened
to and learned from each other.

The teachers were initially troubled with the tracking of
homework via online teaching. As the teachers explored the
functions of various applications, they were able to exchange
solutions to problems and learn from each other. The difficulties
were, thus, solved.

Due to the effective use of smart classroom functions, it was
found that in addition to teaching, smart classrooms can also be
used for video-assisted training. Smart classrooms serve both
online courses and online training, increasing the value of
equipment input and output.

In the past, it was difficult for the teachers and teams to go out
to participate in competitions and learning activities. In
particular, a teacher was responsible for the guidance of seven

or eight subjects. In the future, with the help of online teaching,
the learning organization and learning effect during competition
outings and training sessions could be easily solved, thereby
ensuring the achievement of the two goals of learning and
training.

The school held a meeting with the parents online. In
particular, the school had a large number of students, of
whom more than half come from other provinces, which
caused great trouble for the in-person parent-teacher
meetings. The live broadcast method too was unstable at
times, and not always conducive to the interaction between
teachers and parents; nevertheless, the successful practice of
such online parent-teacher meetings would effectively solve the
problem of parents not being able to participate in the meetings
because of their residing far away from school, and laid the
foundation for the regular holding of online parent-teacher
meetings in the future.

Combining the results of the empirical analysis and the
practical results of this project, the hypothesis of this research
has been verified. In other words: during the period of the
epidemic, online teaching under meticulous promotion
increased the satisfaction of students.

5 DISCUSSION

The purpose of this study was to test whether the satisfaction of
students had changed after the COVID-19 lockdown compared
to that before the lockdown. The research results showed that the
two dimensions of athlete satisfaction (satisfaction with
individual  performance and satisfaction with team
performance) improved significantly after the lockdown. The
results also showed that the satisfaction with individual
performance improved for all age groups except 13-year-olds.
As for satisfaction with team performance, it improved
significantly among 13-, 15-, 16-, and 17-year-old student-athletes,
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and declined significantly among 14- and 19-year-olds, after the
lockdown. The study also showed that satisfaction before and
after the lockdown was not significantly related to the home
region of the student-athletes and the spread of the COVID-19
pandemic in each region.

Because of the differences in research objects and research
content, our conclusions are not the same as those of Di Crosta
et al. (2021) and Cannito et al. (2021) on consumer behavior. We
have also not done research on the impact of expectations on the
future life. But our research has similarities. We have all
discovered the impact of COVID-19 on the behavior or
cognition of the research subjects, which may involve the past,
present and future (Ceccato et al., 2021). In addition, similar to
the findings of (Ceccato et al., 2021) and Rosi et al. (2021) on the
elderly, in the study of different populations, we found that
during the COVID-19 lockdown period, the satisfaction of
students improved. One possibility for this improvement may
be that some students were more satisfied because they
underestimated the risk of COVID-19 (perhaps because they
belong to the least vulnerable age group). Or it may be because
they saved money by staying at home and believed that the
lockdown was a special school holiday. For the deep-seated
reasons for this improvement, the following discussion may be
able to answer.

After the lockdown, many of the schools in China and
worldwide had to implement online teaching. Shandong
Luneng Taishan Football School decided to base their online
teaching on the Plan, Execution, Check, and Processing (PDCA)
cycle originally proposed by Dr. Hugh Hart, an American quality
management expert (Tague, 2005; pp. 390-392). It was later
adopted and publicized by Deming and gained popularity; thus, it
is also called the Deming cycle (Mauléon and Bergman, 2009).
The purpose of the PDCA cycle is to divide quality management
into four stages, namely Plan (Plan), Execution (Do), Check
(Check), and Processing (Act) (Tague, 2005; pp. 390-392). In
quality management activities, it is required to make plans,
implement plans, check the implementation results according
to various tasks, and then incorporate successful tasks into the
standard operating procedure, leaving the unsuccessfully
implemented tasks to be resolved in the next cycle (Moen and
Norman, 2006). Based on this approach, a “large cycle”
(3 months) and 12 “small cycles” (12 weeks) of online teaching
were completed.

Our assumption that the improvement in student satisfaction
was, to an extent, driven by the change in teaching methods,
cannot be empirically proved as upon implementing the online
teaching program the school did not expect it to be the subject of
research (Beijing Jiaotong University and Shandong Luneng
Taishan Football School). Nevertheless, our findings are
consistent with previous research confirming the benefits of
online teaching in relation to student outcomes. The change in
overall satisfaction before and after the pandemic in this study
could be attributed to the teaching methods.

Social presence was previously found to have a positive effect
on online learning satisfaction, which means that students tend to
be most satisfied when their social status in online learning is high
(Horzum, 2017). According to this research, we can assume that

Online Learning and Student Satisfaction

in online live classrooms, student-athletes are in a relatively equal
position when compared to their teachers and coaches. We can
also anticipate that learning knowledge with a relatively equal
social status may increase the satisfaction of young student-
athletes.

Online teaching was also found to adhere better to both
student autonomy and interactivity. Although our research
found that the degree of satisfaction improvement was slightly
different according to age, it may have been impacted by the fact
that a 28-person team did not fill in the first questionnaire
because of their being engaged with participating in a
competition.

Nevertheless, the overall trend was that of satisfaction
improvement, which warrants consideration of the fact that
online education is different from traditional teaching, and
that online teaching can contribute more effectively to
building the learning autonomy and interactivity of students
(Peng et al.,, 2005). The online live teaching implemented in
this study was an indirect “person-computer-person” interaction;
this is different from the direct interaction process between
teachers and students in traditional teaching as it forces the
students to learn independently. Online learning resources for
students included text, images, animation, audio, video, and other
information carriers, each of which can stimulate students’
learning interest and exploration spirit, especially when the
students are adolescents (Peng et al., 2005). In addition, in the
actual online teaching practice, the interaction between students
and teachers, the interaction among the students, and the
interaction between students and teaching materials have all
been previously found to be related to satisfaction with online
learning (Gray and DiLoreto, 2016; Xu et al., 2017; Bervell et al.,
2019; Zhang and Lin, 2020).

The study also found no differences in satisfaction between
students belonging to different regions. Research has found that
online live broadcast teaching is not geographically restricted, and
can integrate existing teachers, teaching materials, and equipment
to improve resource utilization efficiency, achieve resource
sharing, and eliminate the impact of regional differences (Peng
et al,, 2005); this is consistent with our findings.

Although online live education, at least partially, achieved the
results of improving student satisfaction, we must clearly
understand that the premise behind this study’s investigation
of online live education was that teachers, coaches, and young
student-athletes already had a long-term foundation of
traditional education. Traditional education is multi-faceted
and includes emotional exchange between teachers and
students, the friendly relationship between students, and the
environment and atmosphere during the growth process.
Online live teaching can truly simulate all these aspects of
traditional education, but it cannot completely replace these
(Peng et al., 2005). In this sense, online live teaching will not
replace traditional school education. Therefore, online live
teaching and traditional education are most beneficial when
they coexist in a complementary relationship (Peng et al., 2005).

The above analysis may merely serve as guidance for practical
experience, and practical research will probably reveal many
differences. The most important test of distance learning is the
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conscious self-discipline of the students. As some parents have
already returned to work, children’s learning is often
unsupervised during the day, and in some families, parent-
child communication may be poor. Therefore, distance
learning mainly poses three major problems. The first problem
is that of student self-discipline (self-disciplined children learn
better than non-disciplined children). Second, the interactivity
that can be achieved in distance teaching is not as high as what
can be achieved in offline teaching, and some students’
understanding and acceptance of knowledge need to be
strengthened. Third, although the teachers organize check-ins
from time to time during class, it is difficult to monitor whether
students are playing games during the class. This quality problem
cannot be solved by technology.

In response to the above problems, the following approaches
could be implemented. We can strengthen the guidance
education of students’ self-discipline awareness with the
cooperation of coaches. Moreover, teachers can slow down the
pace of teaching, repeat and consolidate key knowledge, and
cover only one subject per lesson. With the consent of the parents
and students, teachers may try to use two learning tools-one for
listening and the other for monitoring the learning process at the
same time to supervise the individual students who are inactive or
cannot be supervised by the parents.

It cannot be said for certain that the change in satisfaction was
due to the change in teaching methods because the environment
is also an important factor. School effectiveness research has
always shown that the quality of the learning environment is the
most important policy factor for achieving positive student
outcomes and learning efficiency (Organisation for Economic
Co-operation and Development, 2009). During the lockdown, the
students’ learning environment had to be converted to their
family homes. However, the students were still interacting
with the same group of students, so it can be inferred that
changes in teaching methods may be the main factor that
brought about changes in satisfaction.

The Shandong Luneng Taishan Football School did not expect
their methods to be a part of scientific research, and therefore, the
effectiveness of the method could not be tested empirically, which
is a limitation of this study. The lockdown period of 3 months
forced us to choose the method of online live education. The
future development and use of advanced internet technologies
such as 5G will provide traditional education with even more
opportunities for development. We can expect that the
combination of online live broadcast teaching and traditional
education can form a perfect network-based teaching system.
This new network-teaching model can adopt the advantages of
both online and traditional teaching while discarding their
respective shortcomings. Therefore, we assume that, to a
certain extent, the online teaching and training done by the
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