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Health has always been recognized as the imperative parameter to excel in any field whether professional or personal. People with
sound health having regular habit of physical activities show more potential in their professional and personal lives than the
people who do not participate in the physical activities. Many state-of-the-art studies exist in the literature where researchers have
proved the significance of physical activities as supportive treatment for the existing ailments and in improving the overall health
of human beings. Our research aims at accessing the correlation between physical activities carried out by the students and its
impact on the success rate of academic achievements. )e study is using computational techniques to investigate the relevance of
physical activities on the academic achievements of middle school children. )e study employs data mining techniques for
processing the data. )e computational methods are used in a multimodal environment where the surrounding parameters of the
environment are considered before performing computational techniques on the subjects (participants in terms of sample for the
study). In this cross-sectional study, we have considered the data on various physical activities such as aerobic fitness, running,
playing, and participation in extracurricular activities. After collection of data in a real multimodal environment from middle
school students, the data preprocessing is performed to handle the missing values.)en, the computational techniques are applied
in a step-by-step approach using regression and the bootstrap methods to examine the data and predict the outcome. )e
correlation is assessed between academic achievements and physical activities. )e outcome predicts that physical activities
promote the success rate of academic achievements including extra-curricular activities.

1. Introduction

1.1. Background Study. As the focus on academic
achievement has increased in the schools, physical activities
have reduced. Health is the most important criterion,
which impacts the human performance in all fields. Diet
and physical activities play equally important role in the
overall health of human beings [1]. Childhood obesity is a
dominant threat to public health in the United States,
which has been linked with physical health problems [2]
and poorer academic achievement (AA) [3]. Children’s
health and AA can be improved through physical activity

(PA) and aerobic fitness. To date, however, there is limited
understanding of how indicators (PA, aerobic fitness, and
attention) operate together jointly and separately to in-
fluence AA. Some inconsistencies in researches on the
relationship between PA, aerobic fitness, and AA, which
could be attributed to measure and methodological issues
(e.g., measuring only PA or aerobic fitness and inadequate
control of socio-economic variables); findings were either a
positive or a negative association. )e latter is rarely re-
ported [4–6]. )erefore, the purpose of this study was to
investigate the relation between PA and AA among middle
school students.
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1.2. Existing Literature. PA exerts the greatest effect on
middle school and elementary students [7]. Among this
population, active children generally show healthier car-
diovascular features, aerobic fitness, and PA [8].)e effect of
PA on cognitive ability was task dependent and was most
evident in perceptual skills, followed by IQ [9, 10]. Previous
studies have shown that PA has effects on enhancing an-
giogenesis, increasing oxygen saturation and glucose de-
livery, improving cerebral blood flow, and increasing
neurotransmitter levels, which is conducive to children’s
cognitive function [11]. A study of 248 children (aged 8 to 11
years) indicated that PA was associated with VO2 peak, a
measure of aerobic fitness, in both males and females [12].
However, there does not exist any study that correlate the
relationship between PA, aerobic fitness, and AA. In sep-
arate models, the associations between PA and AA have been
evaluated. PA, increasing physical effort, and social en-
gagement can challenge executive functions and academic
achievement. However, it fails to statistically make clear
possible collinearity [13]. Some researchers have found that
there is a lack of a relationship or a negative relationship
between PA and AA. Moreover, the association between PA
and aerobic fitness indicates a mediating effect of AA [14]. In
reference [15], authors state that the influence of PA on AA
may extend through the impact of PA on aerobic fitness.
Aerobic fitness is an indicator of physical performance.
Some studies have illustrated that aerobic fitness can not
only promote hippocampal cerebral blood flow but also
contribute to brain function and structure development [16].
How these measures (PA, aerobic fitness, and cognitive
ability) interact and consequently influence AA is not yet
clearly understood. Attention, as a major part of cognitive
ability, has never been explored in the relationship between
PA and AA. Without higher levels of attention and aerobic
fitness, achieving and sustaining at least a moderate PA level
might be precluded. Furthermore, there has been some
evidence to prove that compared to physical activity, these
physiological features are associated with academic
achievement and cognitive function [17–20].

In reference [21], authors have carried out a survey to
summarize the meta-analyses about the effect of PA on AA
of school-going kids and teenagers. As per their findings, PA
had shown null or small-to-medium positive effects on AA.
Regular PA showed a medium-positive effect on AA, and
rigorous PA did not reveal any benefits. In reference [22],
authors conclude through their study that the PA and
physical fitness are positively correlated with the AA of
teenagers. )ey also conclude that the physical fitness cri-
teria are closely related to the AA was cardio-respiratory
fitness. In reference [23], authors identify two large gaps in
the research carried out to correlate PA and AA: identifying
the level and type of PA needed. )e optimal type of PA to
improve academic outcomes is also unknown. In reference
[24] authors revealed that the overall effect of PA on AA was
tilting towards positive; however, it was smaller than the
total indirect impact through mediators. An indirect impact
is the aggregate of the impact of self-confidence and de-
pression, but the self-esteem factor was found to be the
strongest mediator between PA and AA. )erefore, the

present study aimed to evaluate the relationship between PA
and AA and included attention, aerobic fitness, and other
possible factors as mediators.

1.3. Major Highlights of the Proposed Study

(1) )e cross-sectional study uses computational tech-
niques to investigate the relevance of PA on the AA of
middle school children and employs data mining
techniques for collection of data and processing of data.

(2) )e study is aimed to identify the effect of PA on the
academic performance of the school going kids.

(3) )e study also evaluates the correlation between
MVPA (moderate-to-vigorous PA) and performance
for mathematics scores of the participants

(4) )e study uses multiple regression (MR) analysis and
bootstrap analysis (BA) to conduct the experimental
analysis.

)e next section discusses about the proposed method.

2. Proposed Method

)e proposed study uses regression analysis and BA to
conduct the experimental analysis.)e samples of the school
going kids are collected to prepare the dataset. In order to
evaluate the data, methods such as MRA and BA are applied
as explained further in this section.

2.1. Multiple Regression Analysis (MRA). It is an assessment
of MR in statistics. It is an advancement of linear regression
(LR). In statistics, LR is the used to forecast the value of one
variable dependent on another variable. In MR, dependent
variable depends on values of two or more variables.)eMR
analysis (MRA) estimates the information using regression.

2.2. Bootstrap Analysis (BA). )e bootstrap method is a
resampling technique. It is used for the estimating the
statistics on a population by sampling a dataset with re-
placement. It can be used to estimate mean or standard
deviation (summary statistics).

)is study uses MR analysis and BA to conduct the ex-
periment of 176 seventh and eighth-grade students fromUSA
and analyze the relationship between their mathematics
scores and other measurements stated below. )e following
part will specifically introduce the research participants,
measurement, study procedure, and data analysis process.

2.3. Participants or Subjects. About 176 middle school stu-
dents (from the 7th and 8th grade) from the school located in
Salt Lake City, UT, USA are selected as subjects according to
the cluster sampling technique [17–19]. Among them, 93
students were boys and 93 students were girls. An analytical
cross-sectional analysis was performed.)e study procedure
was permitted by the institutional review board and the
district research board. Written informed consent was taken
from parents and students to conduct this research study.
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2.4.Measurement. )e specification of the measurement for
each of our parameters has been explained as follows:

2.4.1. Physical Activity (PA). PA was estimated (maximum
of 7 days per student) with a pedometer (NL-1000). Two PA
measures were used as an independent variable: average
number of steps for 1 week (steps) and average duration of
moderate-to-vigorous PA (MVPA) for 1 week [16].

2.4.2. Body Mass Index (BMI). Height and weight were
measured using a portable scale with an accuracy of 0.1 kg
(BD-590; Tokyo, Japan) and a portable stadiometer with an
accuracy of 0.01m (Seca 213; Hanover, MD, USA), re-
spectively. BMI was calculated (kg/m2) and standardized;
BMI z-score was obtained.

2.4.3. Aerobic Fitness. Using the PACER program, partici-
pants were asked to run as long as possible at a specified
pace.)ey had to run back and forth across a 20 meter space
at a fast pace every minute, with one point being added for
every 20 meters [17].

2.4.4. Selective Attention. Selective attention was measured
using the Stroop test. )e Stroop test in the psychology is a
measure of delay in reaction time. It indicates the flexibility
of cognitive thinking )e Stroop test was intended to
measure selective attention and cognitive flexibility [18]. Our
study followed the guideline according to previous studies:
two types of paper cards were used to measure selective
attention, and each card contained stimuli against a white
background. On card A, every color’s name was printed in
black ink. On card B, serving as an interference card, color
names did not match with ink color (e.g., black word printed
in purple, green, or orange). Participants were asked to read
out the words on card A as quickly as they can. For card B,
they had to indicate the color of the printed word, not the
word itself. )e time taken to complete the task (all errors
were corrected promptly without stopping the stopwatch)
represented selective attention 1 (card A) and selective at-
tention 2 (card B).

2.4.5. Sustained Attention and Alternating Attention.
Sustained attention and alternating attention were measured
through the trail making test (TMT). )e original test was
developed by Partington [19]. )e task involves connecting
25 consecutive targets on a piece of paper or a computer
screen in a way that resembles a “connect-the-dots” puzzle
played by children. )e test has two parts: the first part
(TMTA) is the numbers test, where participants are asked to
identify the numbers sequentially; the second part (TMTB)
is a test, in which the child alternates between numbers and
letters (1, A, 2, B, etc.) [22]. TMTA and TMTB measure
sustained attention and alternating attention, respectively.
Each participant practiced before the test and the test du-
ration was determined. )e examiner corrected errors im-
mediately, without stopping the chronometer. )e shorter

the duration, the better is the sustained attention and al-
ternating attention.

2.4.6. Academic Achievement (AA). AAwas measured based
on the students’ mathematics score. )e New York Test,
which was designed by the New York State Education
Department for testing students’ mathematics level, was
employed. )ere were 30 questions in the grade 7 edition
and 27 in the grade 8 edition.

2.5. Procedure. Information about the study was shared with
the students during their physical education (PE) classes.
Consent forms were sent to the parents through the stu-
dents; the parents had the chance to ask questions before
starting the study. Child assent was completed during PE
classes. During the first week, participants’ height, weight,
and aerobic fitness through a running test (PACER) were
determined. During the second week, the PA test (i.e., steps
and MVPA) was performed; measurement was obtained for
7 consecutive days. Starting from Monday, students started
wearing a pedometer once they arrived at school and were
required to wear the monitor all day until bedtime. )e
attention of the students was also evaluated.)e participants
were asked to complete the Stroop test and TMT; their
mathematics scores were identified during their PE classes.
BMI was calculated using height and weight measurements.

2.6. Data Analysis. All data were analyzed by SPSS 26.0
(IBM Corporation, Armonk, NY, USA). Variance analysis,
least significant difference t-test, multivariate regression, and
BA were conducted. )ese methods could help us under-
stand the degree of the assumed positive correlation between
PA and AA. We conducted the experiments with a sample
size of 176 students, which was the average number in a
typical public middle school in Utah; our study thus has
sufficient statistical power. )e sample size was also deter-
mined based on the number of schools willing to participate
and their respective student membership size.

MR analysis was used to analyze the relationship be-
tween mathematics scores of grade 7 and 8 students and
MVPA, number of steps, aerobic fitness, selective attention
1, selective attention 2, sustained attention, and alternating
attention; the final regression equation was obtained. Re-
gression analysis was performed by progressive stepwise
regression and expressed as 95% confidence interval.

BA was used for analyzing mediating effects and was
considered appropriate for the expected non-normality of
the sampling distribution of the mediation effect [13]. Based
on the direct and gradual effects between independent,
dependent, and mediating variables, the mediating rela-
tionship was calculated for each variable.

3. Result Outcome

3.1. Descriptive Statistics of Grade 7 and 8 Students.
Descriptive statistics are presented in Table 1. About 176
secondary school students enrolled in grades 7 and 8, 52.8%
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were female. Moreover, 52.8% were grade 7 students (48
boys and 45 girls) and 47.2% were grade 8 students (45 boys
and 38 girls).

According to the World Health Organization (WHO)
Growth Reference [17], pupils’ BMI are divided into five
categories: severely thin, thin, normal, overweight, and
obese. )e BMI classification of children aged 13 and 14
years was identified monthly; categories according to the
WHO Growth Reference were used as standards (Table 2).
)e descriptive statistics of the BMI of grade 7 and 8 students
are listed in Table 3.

)e sample characteristics for middle school students in
grades 7 and 8 are listed in Table 1.

)e sample characteristics for middle school students in
grades 7 and 8 are listed in Table 2.

)e distribution of BMI in male and female students in
grades 7 and 8 is listed in Table 3.

3.2. Multiple Linear Regression Analysis of PA and Potential
Mediating Variables and Mathematics Scores. Using exper-
imental research, we have measured the indicators of each
student, which are forming a categorical variable of BMI and
multiple continuous variables. )e forward stepwise regres-
sion method was used for the dependent variable Y: math and
the independent variables X1: MVPA, X2: steps, X3: aerobic
fitness, X4: selective attention 1, X5: selective attention 2, X6:
sustained attention, X7: alternating attention, and X8: BMI.
For BMI, dummy variables were recorded: X8: severe thin-
ness, X8: thinness, X8: normal, X8: overweight, and X8:
obesity. Regression analysis was performed to construct a MR
model to test the interconnection between PA, potential
mediating variables, and total academic scores.

MVPA and steps played a common role among the
seventh and eighth-grade students and always had a positive
effect on mathematics scores. In males, sustained attention
had an effect on mathematics scores; selective attention 1,
selective attention 2, alternating attention, and BMI were
eliminated in the equation.)e final equation of themultiple
LR of the independent and dependent variables of males is
written as follows:

Y � 5.839 + 1.302X1 + 0.004X2 + 0.657X6. (1)

It could explain 47.7% of the total variation of the de-
pendent variable (Table 4). )us, MVPA steps and sustained
attention could predict mathematics score to a certain ex-
tent. MVPA steps and sustained attention had positive ef-
fects on the improvement of mathematics scores in males. In
females, the final equation of the multiple LR is expressed as
follows:

Y � 6.327 + 1.610X1 + 0.005X2. (2)

)is could explain 60.1% of the total variation of the
dependent variable (Table 5). )erefore, MVPA and steps
could predict mathematics score to a certain extent, and
MVPA and steps had positive effects on the improvement of
mathematics scores in females.

)e regression coefficient of the final model of boys’
regression equation is listed in Table 4.

)e regression coefficient of the final model of girls’
regression equation is listed in Table 5.

3.3. Standardized Residual Analysis of the Regression Model.
)e histogram has been plotted for the standardized re-
siduals of the regression equations. )e histograms of
standardized residuals of the regression equations, from
which standardized residuals showed normal distribution,
conform to the hypothesis test condition (Figures 1 and 2).
From the normal P-P graph of normalized residuals, the
scattered point distribution of standardized residuals was
close to the straight line, indicating that normalized residuals
conform to normal distribution and residuals satisfy the
conditions of multivariate LR (Figures 3 and 4).

Figures 5 and 6 show scatter plots of the mathematical
scores and the standardized prediction value of regression,
with the dependent variable on the x axis and ∗ZPRED on
the y axis. )e two variables were in a straight-line trend.

)erefore, step, MVPA, and sustained attention could
predict mathematics score to a certain level. In males, the
lower the average number of steps, the shorter the duration of
MVPA, and the shorter the sustained attention time, the
worse the mathematics score, which is contrary to the as-
sumption. Moreover, the greater the average numbers of steps
and longer the duration of MVPA, the better the total
mathematics score. In females, sustained attention time did
not influence the mathematics score. However, similar to
males, the greater the average numbers of steps and longer the
duration of MVPA, the better the total mathematics score.

Figure 1 shows the standardized residual histogram for
the regression equation of boys.

Figure 2 shows the standardized residual histogram for
the regression equation of boys.

Figure 3 shows regression-normalized residual P-P di-
agram of boys.

Figure 4 shows regression-normalized residual P-P di-
agram of girls.

We plotted the scatter plot of regression-standardized
prediction values for boys and girls as shown in Figure 5.
Figure 5 depicts scattered plot of regression-standardized
prediction value (boys).

Table 1: BMI classification of students in grades 7 and 8∗.

Variable Boys (n� 93) Girls (n� 83) Total
Height (cm) 163.68 (7.506) 157.84 (6.865) 160.93 (7.761)
Weight (kg) 62.47 (17.145) 62.15 (15.928) 62.32 (16.536)
BMI 23.1591 (5.50100) 24.7992 (5.34419) 23.9326 (5.47407)
Note. Values are shown as mean (standard deviation).
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Figure 6 shows the scatter plot of the regression-stan-
dardized prediction value (girls).

3.4. Test forMediating Effect. We have carried out the BA to
find out the mediating effect of MVPA on the mathematical
achievement of students and the same has been explained as
below.

3.4.1. Analysis of the Mediating Effect of MVPA on the
Mathematical Achievement of Students. Table 6 lists the
result of the mediating effect analysis by the bootstrap
method, where X is the independent variable (MVPA) and Y
is the dependent variable (mathematics achievement). )e
direct effect of MVPA onmathematics achievement in males
and females was significant (95% confidence interval:
1.3906–3.4871 and 1.5650–5.4291, respectively).)e indirect
effect of each mediating variable was not significant; thus,
MVPA has no mediating effect on mathematics
achievement.

3.4.2. Analysis of the Mediating Effect of Step on Mathe-
matical Achievement. Table 7 presents the result of the
mediating effect analysis by the bootstrap method, where X
is the independent variable (step) and Y is the dependent
variable (mathematics achievement).)e direct effect of step
on mathematics achievement of male and female students is
significant (95% confidence interval: 0.0034–0.0059 and
0.0039–0.0065, respectively). However, the indirect effect of
each mediating variable is not significant; thus, step has no
mediating effect on mathematical achievement.

Analysis of the mediating effect of MVPA on mathe-
matical achievements is listed in Table 6.

Analysis of the intermediary effect of step on mathe-
matical achievement is listed in Table 7.

4. Discussion

We have used empirical research to explore the correlation
between PA and AA and it has been found that PA could
affect students’ mathematics performance to a certain extent.
In males, the multiple LR equation has shown that math-
ematics scores were related to MVPA steps and sustained
attention. In females, the multiple LR equation has shown
that mathematics scores were related to MVPA and steps. To
summarize, PA has a direct effect on AA and there are no
mediating effects between PA and three kinds of attention,
namely, selective attention, sustained attention, and alter-
nating attention.

One possible explanation of our findings is that indi-
viduals with more agile bodies have higher flexibility and
achieve greater number of steps. Mathematics requires
higher mental function and coordination between the hands
and brain. )e ability to solve mathematics problems re-
quires using the brain and the using a paper, pen, and tools
for calculations [21].

Moreover, MVPA has an effect on mathematics per-
formance because proper PA could improve blood circu-
lation, thereby fully mobilizing the functions of various
organs of the body, including the brain [22]. PA has a
positive effect on the central nervous system, such as en-
hanced flexibility of the central nervous system and coor-
dination with various systems, improved ability to respond
and keep the balance of the interaction between excitatory
and inhibition processes, and improved regulation of the
central nervous system and muscle activity of the body [23].
)ese effects could in turn make individuals more energetic,
thereby improving learning efficiency [4]. Moreover, PA
could help stabilize students’ emotions, thus enabling stu-
dents withstand greater academic pressure. A team of ex-
perts who studied the significance of PA in school-age
children proved that active children and adolescents are
more encouraged to improve their AA before, during, and
after school because exercising and fitness contributed to the
development of children’s brain structure, function, and
cognitive ability [15]. Moreover, middle school is the golden
age of physical and intellectual development. For students,
the burden of learning is not considered extremely heavy
because they have much spare time. Moreover, the longer
one engages in PA, the more exercise his or her body gets
and their physical condition improves, which in turn pro-
vides sufficient energy and a strong body for learning. Ex-
ercise could also enrich students’ extracurricular activities,
stimulates the release of a variety of chemicals such as
dopamine and endorphin, thus enhancing memory and
intellectual development and promoting happiness. An
optimistic attitude or a positive mental outlook is also
conducive for improving learning ability.

Table 2: Sample characteristics for middle school students in grades 7 and 8.

school Section
Severe thinness )inness Normal Overweight Obesity
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

7 ≤13.8 ≤13.6 <14.9 <14.9 14.9–21.7 14.9–22.7 >21.7 >22.7 ≥25.8 ≥27.2
8 ≤14.3 ≤14.0 <15.5 <15.4 16.4–22.6 15.5–22.6 >22.6 >23.5 ≥26.9 ≥28.2

Table 3: Distribution of BMI in male and female students in grades
7 and 8.

Gender N Percentage

Boys

Severe thinness 0 0
)inness 1 1.1
Normal 46 49.5

Overweight 24 25.8
Obesity 22 23.7
Aggregate 93 100.0

Girls

Severe thinness 0 0
)inness 2 2.4
Normal 31 37.3

Overweight 23 27.7
Obesity 27 32.5
Aggregate 83 100.0

Computational Intelligence and Neuroscience 5



BMI and aerobic fitness do not have any effect on
mathematics scores because these obesity indicators have
little effect on the students’ willingness to exercise and ex-
ercise preferences, and the ability to solve mathematical
problems is more related to the understanding and appli-
cation of mathematical knowledge [16]. In this study, sus-
tained attention levels did not show a mediating effect, and
the analysis of sex differences showed contradicting results.
Sustained attention could only be effective in predicting
mathematical performance (direct effect and indirect effect)

under certain conditions [21]. Moreover, sex differences in
terms of persistent attention exist, which may explain the
results of this study to some extent. Moreover, the absence of
the mediating effect of sustained attention could be at-
tributed to the fact that sustained attention is extremely
limited. Even in the most ideal interference-free environ-
ment, an individual’s attention span could only last for
20–22min. )e time required for measuring AA is much
longer than the duration of the individual’s attention; thus,
the effect of sustained attention is extremely limited.

Table 4: Regression coefficient of the final model of boys’ regression equation.

Coefficienta

T Significance
Model

Unnormalized coefficient Normalized coefficient
B Standard error Beta

Boys

Constant 5.839 5.855 0.997 0.321
Step 0.004 0.001 0.535 6.293 0.0001

MVPA 1.302 0.435 0.254 2.993 0.004
Sustained attention 0.657 0.316 0.160 2.078 0.041

Note. aDependent variable: math.

Table 5: Regression coefficient of the final model of girls’ regression equation.

Coefficienta

t Significance
Model

Unnormalized coefficient Normalized coefficient
B Standard error Beta

Girls
Constant 6.327 4.504 1.405 0.164
Step 0.005 0.001 0.594 7.649 0.0001

MVPA 1.610 0.406 0.308 3.963 0.0001
Note. aDependent variable: math.
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Figure 1: Standardized residual histogram for the regression equation of boys. )e regression-standardized residuals show normal
distribution, which means that the data meet the requirements of the regression equation (same is applicable for Figures 2 to 6).
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)erefore, the level of sustained attention did not pro-
duce a prominent effect in this study.

Furthermore, alternating attention was a form of se-
lective switching attention. In our study, the effect of di-
vergent attention on the student’s learning process was not
significant. For students, learning for or taking exams is what
they usually have to face. )e diversion of attention and
demand for attention distribution are not high. )e time for
a person to complete a color test could only reflect his/her

sensitivity to color. )us, Stroop test results are not asso-
ciated with mathematics scores. For selective attention,
selective attention could be correlated with AA to a certain
extent. However, AA could not be predicted with selective
attention, which is consistent with the finding of our study.
Moreover, although selective attention has no direct influ-
ence on AA, it has an indirect effect on working memory
when it is needed, which is used as a mediating variable.
)us, AA could be influenced by the combination of
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Figure 2: Standardized residual histogram for the regression equation of girls. )e regression-standardized residuals show normal
distribution.
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Figure 3: Regression-normalized residual P-P diagram of boys.
)e scattered point distribution of standardized residuals is close to
the straight line.
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Figure 4: Regression-normalized residual P-P diagram of girls.)e
scattered point distribution of standardized residuals is close to the
straight line.
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sustained attention, alternating attention, and selective at-
tention as mediating variables of PA. However, based on the
BA, we found nomediating effects between PA and the three
kinds of attention. Hence, whether selective attention,
sustained attention, and alternating attention have direct or
indirect effects on PA and AA requires further investigation,
and future studies on other mediating variables between the

three kinds of attention and AA are warranted. )ere are
some limitations to this study. First, the sample in our study
involved only one school. )is study would need to be
replicated in other areas in the USA and around the USA for
greater transferability. Moreover, more factors regarding PA
and psychology could be explored and considered for a more
accurate statistical analysis.
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Figure 5: Scatter plot of regression-standardized prediction value (boys). Dependent variable is placed on the x axis and ∗ ZPRED is the y-
axis variable. )e two variables are in a straight-line trend.
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Figure 6: Scatter plot of the regression-standardized prediction value (girls). Dependent variable is placed on the x axis and ∗ ZPRED is the
y-axis variable. )e two variables are in a straight-line trend.
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5. Conclusions

)is research study has carried out the empirical research on
the identified population.)e findings of the paper state that
PA has a direct effect on AA. )ere are no mediating effects
between PA and three kinds of attention, namely, selective
attention, sustained attention, and alternating attention. No
mediating effects are observed between PA and the three
kinds of attention, namely, selective attention, sustained
attention, and alternating attention. In males, the multiple
LR equation has shown that mathematics scores were related
to MVPA and sustained attention. In females, the multiple
LR equation showed that mathematics scores were related to
MVPA and steps. From the above findings, it can be con-
cluded that the short time spent on physical activities during
PE classes and sports related activities impacts positively on
the academic performances of middle school students. It is
found that there is a strong correlation between the physical
activities and overall performance of the participant subjects.
)is is due to the hormones, which are released by the body
during physical activities that relieve stress and increase
concentration levels. )is has resulted into the greater
success in terms of mathematics scores of the middle school
children. )is study is applicable to all the age groups but in
this research study, we are focusing on the school going kids
and the impact of physical activities on the academic per-
formance is remarkable as per the research study. )e study
of biomarkers also show that the relevance of physical ac-
tivities on the overall performance of the students. )e
computational techniques like regression were used in
predicting the performance on the basis of input activity data
of the participants. )e future study will concentrate on
analyzing the impact of physical activities on the participants
by considering the most relevant biomarkers of health
analysis. We will introduce better computational techniques

with different datasets to draw conclusive remarks to analyze
the impact of physical activities on the academics. Fur-
thermore, we will explore more factors related to PA and
psychology in the future.
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