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Abstract: This study investigates the impact of an 8-week badminton training intervention
on attention levels among secondary school students. Sixty seventh-grade students from a
secondary school in China were randomly selected and divided into an experimental group
and a control group. The experimental group participated in 8 weeks of after-school
badminton practice sessions, while the control group followed their routine. The results
indicated no significant difference in attention transfer between the two groups (p > 0.05).
However, significant improvements were observed in attention span (p < 0.05), with highly
significant improvements in attention stability (p < 0.01) and attention allocation (p < 0.01).
These findings suggest that badminton training can effectively enhance attention levels in
secondary school students. Future research should explore the long-term effects and
underlying mechanisms of badminton training in this population.

1. Introduction

Attention is a complex interwoven mental activity mode, which encourages people to accept new
knowledge and new things. To a certain extent, they promote each other and spiralize with individual
cognition and emotional development [15] (Posner & Petersen, 1990). The field of cognitive
psychology generally accepts and recognizes the view that “attention is the beginning of all learning”
[2] (Casey et al., 2005). Attention plays an important role in the memaorization of knowledge symbols
and the internalization of life experience [4] (Deroche, 2021). It runs through the whole stage of
individual cognition from low to high order [22] (Yang, 1981). Previous studies have shown that good
attention can significantly improve people's learning efficiency, such as the acquisition of a second
language [16] (Raz & Buhle, 2006). At the same time, good attention can also significantly inhibit
people's anomalies, such as anxiety, depression, and other bad emotions and aggressive behavior [12]
(Muris et al., 2007). It can also effectively promote the formation of an individual's social network
[21] (Vitale et al., 2005).

Attention can be divided into two types: intentional attention and unintentional attention [18] (Seli
et al., 2019). Attention of individuals in the early childhood stage has few preset attention objects and
also lack the will and persistence to participate in psychological activities [1] (Barkley et al., 2002).
Attention in the early childhood stage is often limited by individual interests and belongs to the
category of unintentional attention [3] (Chan et al., 2012). In the other category, intentional attention
is gradually reflected in childhood of individual development and plays a dominant role in the
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development of adolescents in secondary school [6] (Gestsdottir & Lerner, 2008); With the process
of individual physiological development, the attention level of adolescents also increases and tends
to remain stable in a certain state [5] (Diamond & Lee, 2011). One of the notable features is that
adolescents' attention to the object gradually changes from passive to active, that is, from
unintentional attention to intentional attention, and this stage is a sensitive period for the development
of intentional attention [8] (Johnson & Proctor, 2004). In this stage, the stability of intentional
attention is enhanced, the breadth is expanded, and the ability of attention control makes students
better adapt to the subject learning [7] (Hale, 2012). On the contrary, if students' attention is not
effectively developed, they will not be able to interact efficiently and stably with the external
environment, which is not only not conducive to their experience acquisition, but also affects the
cognition and understanding of knowledge in the learning field, and over time, it will affect the
comprehensive development of students [10] (Lodge & Harrison, 2019).

It is worth noting that, the attention level of Chinese adolescents is not optimistic [23] (Yuan et al.,
2015). According to the National Adolescent Attention Survey (2016), 40% of primary and secondary
school students in China do not pay attention in class, and 60% of primary and secondary school
students do not pay attention continuously in class, which leads to low learning efficiency, poor
learning effect, and even reduce students' interest in learning or tired of learning and other serious
problems (see Ma, 2016). In addition, the World Health Organization has surveyed children's attention
development problems, and the results show that more than half of the children's attention problems
will be alleviated with physiological development, but there are still a considerable number of
children with attention problems (about 40%) slow recovery, and even this part of children's attention
problems may even be lifelong (WHO, 2017). As mentioned above, attention problems are important
facilitators of an individual's overall development, and attention can (positively or negatively) affect
a child's future ability to work and interact socially [9] (Langevin et al., 2023).Because secondary
school students are in the golden period of attention development, at the same time, with the increase
of their grades, the curriculum knowledge is also more and more, whether they can concentrate well
will directly affect the process and effect of classroom learning, more intuitively reflects that is, their
grasp and digestion of knowledge, information efficiency and speed will ultimately affect their
academic performance [17] (Roberts et al., 2015). In addition, human development is inseparable
from the interaction between the individual and the external environment, and attention will also
affect students' social learning efficiency outside the campus. It can be seen that good attention has a
profound impact on the study and life of individuals.

Through literature review, it was found that although the current intervention measures for
adolescent attention development have become increasingly mature, such as instrument training and
box and court training, these interventions are not easy to be widely implemented due to expensive
equipment, or time-consuming and labor-consuming, and have intervention effects but no
intervention efficiency [19] (Tang et al., 2007). Since perceptual integration training using sports have
been getting more and more attention by practitioners and researchers, it could be an effective strategy
for helping the adolescents to enhance their attention development. Some studies have shown that
sports such as Wushu, basketball, Rumba dance, and other sports can promote the development of
adolescents' attention. However, there are few studies on sport-related exercise [14,20] (Tomporowski
et al., 2011, Pontifex et al., 2013). This study is based on the discussion of the intervention effect of
sport-related exercise on adolescent attention, to provide a practical basis for the intervention of
badminton-related exercise on attention.

Badminton is a kind of net confrontation sport. Its offensive and defensive characteristics and the
application of movement technology are in line with the law of adolescents' physical and
psychological development, and it is one of the excellent sports to promote their physical and mental
health. In the hitting round of badminton, the technical movements are diverse and the combination
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of techniques is ever-changing, which increases the fun of badminton [11] (Manrique & Gonzdez-
Badillo, 2003). In the badminton batting round, students must pay high attention, track the arc, falling
point, rotation, and other trajectories of the badminton ball, use their footsteps to move, adjust the
hitting position and the Angle of the racket face, and make reasonable judgments and decisions [13]
(Phomsoupha & Laffaye, 2015). In addition, the open nature of badminton itself helps students
explore the application and change of techniques and tactics in the process of learning and practicing,
which is conducive to maintaining students sustained and stable attention in the process of learning
and practicing.

2. Method

In this study, the seventh-grade students of a secondary school were selected as the experimental
subjects, and 60 students were randomly divided into the experimental group and the control group
using the computer-generated randomization method (www.randomization.org). The experimental
group was given badminton practice intervention after class for 8 weeks, while the control group
resumed their normal routine and was not given any intervention. Before the experiment, the
“attention test table” was used as the students' self-investigation report tool, and the data were
collected and processed accordingly. After the experiment, the two groups completed the “attention
test table” again as a post-test under the same condition, and the data were analyzed accordingly.

2.1 Participants

In this study, the 60 seventh-grade students of a secondary school in China participated. They were
randomly divided into two research conditions: experimental group and control group. Among them,
30 students were assigned as the experimental group and the other 30 students were assigned as the
control group. There were 12 male students in the intervention group, accounting for 42.5%, and 18
female students, accounting for 57.5%. Aged between 12 and 14 years.

2.2 Measures

The attention test was selected from the Attention Test prepared by Yin Hengchan et al [24]. (Yin
et al., 2004).

The test content and schedule are shown in Table 1, and the time interval between tests is
determined to avoid the influence of fatigue.

Table 1 Test content and time

Name of the Scale Objective of measurement | Time of operation
Test 1 Concept Formation Test (Pattern Allocation of attention 3 minutes
Discrimination Test)

T_est 2 Attention Span Test (choose four Span of attention 3 minutes
circles)

Test _ 3 Attention Stability Test (Visual Stability of Attention 2 minutes
tracking)

Test 4 'Attentlon Shift Test (Addition and Shift of Attention 3 minutes
subtraction test)

During the test, all participants were explained the requirements of the test, and they were led by
the researchers to perform the testing. After all the participants understood the meaning of the
questions, then, the formal test was carried out. The time should be strictly controlled according to
the requirements, using the computer system, and the time was also controlled by the computer
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program to ensure accuracy and consistency.
2.3 Procedure

Before the experiment, the attention of students in the experimental class and the control class was
tested (pre-test), and the data were sorted out. After communicating with the school leaders and
educational administrators, the after-school teaching plan for the experimental class and the control
group was implemented. The intervention lasted for a period of eight weeks, three times a week
(Monday, Wednesday, and Thursday) for badminton practice after school. The duration of the
intervention was 60 minutes. Following the after-school badminton practice intervention of the
experimental class, the attention of the experimental class and the control class were again evaluated,
and the measurements were the same as those before the experiment.

2.4 Data Analysis

Statistical software IBM SPSS 27.0 was used to analyze the collected data. The data were checked
for normality and were analyzed by ANCOVA, and the differences between the experimental group
and the control group before and after the experiment were tested by comparison means and
independent sample t-test.

3. Result
3.1 Analysis of pretest results

Before the experimental intervention, the attention test form was distributed to both the
experimental and control groups, and the collected data were statistically analyzed to determine
whether there was a difference in attention level between the two groups prior to the experiment.

An Independent sample t-test was used to test and analyze whether there were differences in the
four attention indicators between the experimental group and the control group before the experiment.
The results of the data analysis are shown in Table 2.

Table 2 Comparative analysis of attention level measurement results before the experiment

Grouping N M t-test | p-value
L . Experimental group | 30 | 44.83 +£19.805 |
Diversion of attention Control group 30 | 46.03 £13.502 316. | 0.753
: Experimental group | 30 | 56.13 +8.259
Span of attention Control group | 30 | 54.60 £8.545 | o1 | 0419

Experimental group | 30 9.13 +£1.539

Control group 30 | 8.88+1.539
Experimental group | 30 | 14.03 +£4.111

Control group 30 | 14.60 +4.673

As shown in Table 2, the attention measurement results of the experimental group and the control
group before the experiment showed that although the attention index scores of the experimental
group and the control group were different, For example, the score of attention transfer (44.83 +
19.805) in the experimental group was lower than that in the control group (46.03 £13.522), attention
span (56.13 £8.259) was higher than that in the control group (54.60 £8.545), attention stability
(9.13 +=1.539) was higher than that in the control group (8.88 =+ 1.539), the score of attention
distribution was 14.0 3 £4.111 was lower than that of the control group (14.60 *4.673), after
difference analysis, Before the experiment, there were no significant differences in attention transfer,

Stability of attention 726. 0.470

-584. | 0.561

Distribution of attention
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attention span, attention stability, and attention distribution between the two research conditions (all
p > 0.05). Therefore, it can be shown that the grouping of the experimental group and the control
group in this experiment is reasonable and comparable.

3.2 Analysis of post-test results

After eight weeks of experimental intervention, the experimental group and the control group were
given the same attention test again, and the collected data were statistically processed to test whether
there was any difference in the attention level of the experimental group and the control group after
the experimental intervention, and the attention level of the experimental group and the control group
before and after the experiment. The specific results were analyzed as follows.

Comparative analysis of attention level measurement.

By testing and analyzing whether there are differences in the four indicators of attention of students
in the experimental group and the control group after the experiment, the results of data analysis are
shown in Table 3.

Table 3 Comparative analysis of the measurement results of attention level between the
experimental group and the control group after the experiment

Grouping N M t-test p-value

Diversion of attention Exp&egi}r;:g??rlo%r;)up 28 iéig iﬁ?ig 1.783 0.079
ek LET AP
Stability of attention Exgegj]ﬁg?tg‘r'o?]f“p 28 1838 zgiig 6.413™|  0.0001
Distribution of attention EX%eJL?:g??rIO%?Up 28 igig igé% 6.326""|  0.0001

As shown in Table 3, the measurement results of attention of the experimental group and the
control group after the experiment showed that there was a significant difference in the scores of
attention indicators between the experimental group and the control group for attention span, stability
of attention and distribution of attention (p < 0.05). The attention span score was 63.78 +9.986 in the
experimental group and 57.13 +9.140 in the control group. The score of attention stability was 13.95
+3.250 in the experimental group and 10.00 2.148 in the control group. The score of attention
allocation was 20.60 +=4.181 in the experimental group and 15.10 +3.572 in the control group.
Therefore, except for diversion of attention, the other factors of attention levels of the experimental
group was significantly improved after the experimental intervention.

Comparison and analysis of the measurement results of the attention level of the experimental
group before and after the experiment

Through testing and analyzing whether there are differences in the four indicators of attention of
the experimental group students before and after the experiment, the results of data analysis are shown
in Table 4.

As shown in Table 4, the measurement results of attention in the experimental group before and
after the experiment showed that the score of attention index of the students before the experiment
was significantly lower than that after the experiment. The score of attention transfer was 44.83 +
19.805 before the experiment and 51.30 £13.086 after the experiment. The attention span score was
56.13 +8.259 before the experiment and 63.78+9.986 after the experiment. The score of attention
stability was 9.13 +£1.539 before the experiment and 13.95 #3.250 after the experiment. The score
of attention distribution was 14.03 =+ 4.111 before the experiment and 20.60 =+ 4.181 after the

96



experiment. The difference analysis showed that there were significant differences in attention
transfer (P<0.05), attention span (P<0.01), attention stability (P<0.001), and attention distribution
(P<0.001) before and after the experiment in the experimental group. According to the data, the
attention level of the experimental group was significantly improved after the intervention.

Table 4 Comparison and analysis of the measurement results of the attention level of the
experimental group before and after the experiment

Grouping N M t-test | p-value

oo ateion | EGre e DOkt | 50| 43410068 | 2113 | oay
s | B e | 3 81399 | |
Stability of attention B:I;%T;ﬁ:ﬂi? S rer o 9236 | 000
Distribution of attention B:;ZT&T;?%?ELZZ?‘T 38 gggg igii 7.925 | 000.

3.3 Comparative analysis of the measurement results of the attention level of the control group
before and after the experiment

By analyzing whether there are differences in the four indicators of attention of students in the
control group before and after the experiment, the results of data analysis are shown in Table 5.

Table 5 Comparative analysis of measurements of attention level in the control group before and
after the experiment

Grouping N M t-test | p-value

onerion fatenion | Se eSO |30 U605 +1352 | 7|
o | SeoE e |53 516022548 [ | g7,

bty of atenion | SEE e Srmert | 56 | 8813 g7 oo
Distribution of attention I?:\);t%rret:lheeei);i?;:rr:e?}r:t 28 igig igg;g 1.487 | 433.

It can be seen from Table 5 that the scores of the attention index of the control group before and
after the experiment were different. The score of attention shift was 46.45 £11.170, and that before
the experiment was 46.03 +13.522. The scores of attention span (57.13 #9.140), attention stability
(10.00 £2.148), and attention distribution (15.10 £3.572) were not significantly different from those
before the experiment (54.60 +8.545, 8.88 +1.539 and 14.60 +4.673, respectively). The difference
analysis showed that there was no significant difference in attention transfer (P>0.05), attention span
(P>0.05), attention stability (P>0.05), and attention distribution (P>0.05) before and after the
experiment in the control group. Therefore, the attention level of the control group without
intervention was not improved in this experiment.

4. Discussion

After 8 weeks of after-school badminton practice three times a week, the attention level was
measured before and after the course intervention to compare the difference in attention level between
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the experimental group who increased badminton practice after class and the control group who did
not. The results showed that the attention level of the experimental group was improved to a certain
extent after a period of after-class badminton practice. The inter-group significance test showed that
the attention gap between the two groups of secondary school students changed from no significant
difference before the experiment to a significant difference, and the intra-group significance test
showed that the overall attention level of the experimental group before and after the experiment was
significantly different. There was no significant difference in the control group, indicating that the
improvement in attention level in the experimental group was significantly higher than that in the
control group.

4.1 Analysis of the influence of badminton practice on attention allocation of secondary school
students

Attention allocation is essentially different from attention distraction. Attention allocation is the
ability of people to successfully allocate their attention to more than two kinds of objects or activities
at the same time. Individuals can adjust their attention direction according to their needs in a specific
spatiotemporal environment. The proficiency of attention allocation determines the success of
attention allocation. That is to say, when an individual carries out two or more activities at the same
time, there must be only one activity that is unfamiliar and needs to be focused on, and other activities
can be completed if they are extremely skilled and need to pay attention to the edge. The long-term
increase of badminton practice can effectively stimulate the activation and control of the central
nervous system of secondary school students, the neural pathway is more unimpeded, and the overall
function of the brain is mentioned. In this experiment, some exercises related to attention distribution
were designed to improve the level of attention distribution of secondary school students, such as: (1)
bouncing the ball around the marker pole: Based on the student’s familiarity with bouncing the ball,
four or five marker buckets were placed vertically on the badminton court, and each student walked
around the marker buckets around the word "eight" while bouncing the ball; (2) Badminton service
techniques include forehand serving and forehand serving in front of the net. There is a strong
consistency between the two in action. The former is mostly used for the opponent standing in the
back, while the latter is mostly used for the opponent standing in the front. After mastering THE
forehand serving and forehand serving, students should observe the opponent's position and center of
gravity on the court while doing the serving action, to choose a reasonable service way before hitting
the ball.

Of course, the test before and after the experiment showed that the improvement of attention
allocation in the two groups of students after the experiment was not particularly significant,
suggesting that the improvement of attention allocation may need a long time of intervention to get
good results.

4.2 Analysis of the influence of Badminton practice on the attention span of secondary school
students

Attention span refers to the range of attention. In short, it is the number of things that individuals
can observe in a moment when they pay attention to something. Of course, there must be individual
differences in attention span, for example, children's attention span is generally smaller than that of
adults. It should be pointed out that with the increase in children's age and the scientific and
reasonable exercise of their consciousness, children's attention span will be further improved. In
badminton teaching, students' nervous mood is relaxed, and their attention span should be improved
when they face the technical movements to be learned again after a temporary rest. In this
experimental intervention, the exercises for improving students' attention span are designed as
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follows:

(1) The "attacking the middle" strategy in badminton doubles strategy means that when the other
side is standing on the left and right sides in the defensive state, we should try our best to attack the
ball into the middle space between the two sides. When teachers guide students to learn the tactics of
"attacking the middle", they need to emphasize that when they get the opportunity to attack, they
should not only pay attention to the flight trajectory of the ball but also take into account the standing
space of the opposing player.

(2) When learning the service-receiving technique in doubles, the receiving side should not only
pay attention to the service movement of the opponent's front-court player but also observe the
position of the opponent's back court player. If the opponent's back court player's position is close to
the forehand area, it can use the push technique to hit the ball to the backhand area.

4.3 Analysis of the influence of badminton practice on the attention stability of secondary school
students

Attention stability refers to the ability of individuals to stably devote their attention to an activity
or object within a specific time. At present, attention stability has gradually attracted the attention of
domestic experts and scholars, and the research related to attention stability is gradually enriched.
Many research results show that attention stability is an important factor affecting individual learning
effect and directly determines the quality of learning. This study conducted an 8-week campus
badminton experiment on secondary school students. After the experiment, the experimental group
had a significant improvement in attention stability compared with the control group. The main reason
may be that increasing badminton practice can actively activate the central nervous system of
secondary school students participating in work (badminton and learning). And rapidly, deeply, and
extensively inhibit the central nervous system that does not participate in work. For example, in the
practice of hitting the high ball or picking the ball in place, the teacher needs to throw the ball to the
students' batting position at the same Angle and speed, and the students need to focus on the ball so
that the ball is hit at a fixed position; In the practice of high ball, pick the ball and other movements
that need to use the front racket face to hit the ball, students will generally occur the phenomenon of
"cut racket", that is, using the oblique racket face to hit the ball, affecting the batting effect. Therefore,
teachers need to repeatedly emphasize the Angle between the racket and the incoming ball in the
teaching process, and remind students to focus on the racket’s face at the moment of hitting the ball.
The experimental results show that increasing badminton practice can effectively promote the
development of attention stability of secondary school students, and can effectively improve the
attention stability time of secondary school students, to create a good condition for improving the
quality of campus badminton teaching.

4.4 Analysis of the influence of badminton practice on attention transfer of secondary school
students

Attention transfer refers to the ability of individuals to purposefully and actively transfer their
attention from one activity or object to other activities or objects. Attention shifting and attention
focusing are two important states in daily life. Students need to rely on these two states to live and
study. They pay attention to listening to lectures in class and transfer their attention to the next course
after class, relying on attention and focusing on learning. Improving the ability of attention transfer
and concentration can improve the learning effect of students with half the effort. The results of this
experiment show that the improvement degree of attention shifting ability of the experimental group
with increased badminton practice is higher than that of the control group, but there is no significant
difference. The comparison between the experimental group and the control group shows that the

2



improved degree of attention shifting ability of secondary school students with increased badminton
practice is effective. Due to the close connection between the hitting technique and the footwork in
badminton, fast and reasonable movement is the important foundation to ensure the stability of the
hitting action, so in this badminton intervention practice, students should first master the hitting high
and long ball, then learn the backward step method, and finally combine the backward step method
with hitting the high and long ball to form a complete technical combination. The quick connection
of these two movements can effectively promote the transfer of students' attention; In the transition
of attack and defense in badminton doubles, if one side starts a high ball, it should use a parallel
standing position and lower the body's center of gravity to defend, and the other side should use front
and rear standing position to "kill after before blocking" attack. In a doubles match, both players are
always in the transition of attack and defense, this practice can also improve the efficiency of attention
transfer.

In conclusion, in this badminton intervention experiment, many exercises are designed pertinently,
which can effectively improve students' attention level based on meeting students' practice needs and
improving students' interest in learning and practicing. Through analysis and discussion, it is shown
that badminton related exercises or sports intervention can effectively improve students' attention
levels.

5. Conclusion

Increasing badminton practice after class is conducive to improving students' physical fitness and
attention level. Therefore, schools should attach importance to the development of badminton and
various sports activities, and integrate sports with other disciplines. Based on acknowledging the
differences between disciplines, schools should constantly break the boundaries of disciplines,
promote mutual penetration and cross activities between disciplines, help students learn better, and
finally achieve the purpose of comprehensive training of students. Parents should actively cooperate
with schools to promote the family-school-community linkage mechanism, integrate all resources,
and build a broader platform for the growth of students. Teachers should try to get rid of the traditional
boring method of learning and practicing. The cognition of secondary school students is not yet
mature, and they often show a strong desire for things they are interested in and reject things they
don't like. Because of this situation, teachers should design situational teaching or students' favorite
games when teaching badminton, follow the teaching principle of "game + competition”, and
integrate practice into games and competitions. In addition, when choosing teaching content, teachers
need to take into account the content of the course and the status of students in class, mobilize the
enthusiasm of students in the form of games and mobilize the competitiveness of students in the form
of competitions. For example, multi-ball practice, bouncing the ball around the sign pole, etc.
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