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Abstract

As part of the Comprehensive School Physical Activity Program, we investigated how early morning physical activity affects elementary school
students’ physical fitness and sociality. Seventy-five boys in 6th grade of one elementary school located in G Metropolitan City, Korea comprised
the experimental group that participated in early morning physical activity for 6 months. The control group did not perform said activities.
Experimental design for this study adopted pre- and post-measurement and comparison methods between groups. Collected data were ana-
lyzed with analyses of covariance and Bonferroni post-hoc tests. The experimental group showed significant differences in the improvement of
cardiorespiratory endurance and muscle strength among the sub-elements of physical fitness compared to controls. They also showed signifi-
cant differences in the development of sociability, activity, autonomy, stability, and dominance among the sub-factors of sociality compared to
controls. We elucidated the importance of early morning physical activity performed before school, which has implications for schools’ physical
education programs.

Keywords: Comprehensive school physical activity program, early morning physical activity, physical activity before school, physical fitness,

sociality

Introduction

Physical activity in childhood is closely associated with
health. Physical activity refers to all movement of the body
caused by the contraction of the skeletal muscles (World
Health Organization, 2015) and plays a vital role in energy
consumption. However, despite many positive effects pro-
vided by physical activity, there is an increasingly decline in
physical activity opportunities for students in school (Brus-
seau, Tudor-Locke, & Kulinna, 2013). In addition, due to the
characteristics of modern society and the way science and
technology has increased individuals' sedentary lifestyle,
opportunities for physical fitness have been reduced, which
contributes to health problems such as obesity, chronic dis-
eases (Mavrovouniotis, 2012). Recent research data shows
that about one-third of adults are obese, which is associated
with chronic diseases such as hypertension, diabetes, hyper-
lipidemia, and metabolic syndrome (i.e., “hypo-physical ac-
tivity disease”) (Flegal, Carroll, Ogden, & Curtin, 2010; Kohl &
Cook, 2013). Since this phenomenon also occurs increasingly
in younger age groups (Kann et al., 2015; NPAPA, 2016), it
is necessary to recognize the importance of life-long phys-
ical activity and examine its effects during specific periods
(Centers for Disease Control, 2011). Furthermore, 65-80%
of adolescents who are obese will be obese as adults (Guo,
Chumlea, & Roche, 2002; Wright, Parker, Lamont, & Craft,
2001). In addition, adolescent obesity is associated with de-
pression, low self-esteem, helplessness, isolation from peer
groups, and mental and psychosocial problems (Baker, Beck-
stead, Mangelsdorf, & Thummel, 2007). Therefore, additional
physical activity opportunities are needed at school to im-
prove the overall health and well-being of children (Dinkel,
Lee, & Schaffer, 2016).

To develop sociality, it is essential that sociality education is
intentionally and deliberately performed, including social-
izing children from their families to community and school
peer groups (Kim, 1996). Jang (2010) suggested that in addi-

tion to improving students’ physical fitness, physical activity
can help social development to solve social problems such as
the formation of good friendships and school maladjustment
problems. Appropriate physical activity plays a positive role
in developing sociality through sportsmanship, improved hu-
man relations, and stress relief. In addition, Lee & Kim (2003)
reported that students participating in physical play or sports
activities are healthy, physically strong, socially adaptable,
and can cope with stress. However, opportunities for partici-
pating in specifically planned and organized physical activity
programs are few (Brusseau et al., 2013).

Efforts should be preceded to increase the physical activity
time spent by elementary school students to solve these
problems. Recently, the Comprehensive School Physical Ac-
tivity Program (CSPAP) was presented internationally to ad-
dress the lack of physical activity among children (Brusseau
& Hannon, 2015). The CSPAP includes five components: 1)
quality physical education, 2) physical activity before and
after school, 3) physical activity during school (both recess
and classroom activity), 4) staff involvement, and 5) family
and community engagement (CDC, 2013; NASPE, 2008). It is
recommended that students get about 60 minutes of phys-
ical activity per day (U.S. Department of health and human
services, 2008) since physical activity has a positive effect
on students’ knowledge, skills, and their confidence in being
physically active throughout their lifetime (CDC, 2013).

Many countries recognize the importance of physical activ-
ity and are trying to solve health problems of children and
adolescents through policies or projects using the CSPAP.
The United States is reported to maintain health and prevent
chronicillnesses in students through programs such as “Let's
Move! Active Schools” program (CDC, 2015). They are plac-
ing a priority on physical education and physical activity in
school education. In Europe, Ireland has implemented the
“Active School Flag” program to form a school community
with physically active habits. Finland has implemented the
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“Finnish Schools on the Move” program to promote stu-
dents' physical activity. In addition, Germany employs a
“Moving Schools” program to enhance its citizens' physical
activity levels (Tannehil, van der Mars & MacPhail, 2015).
In sum, the CSPAP is being utilized internationally to en-
sure students’ physical activity opportunities; however,
many prior studies only focused on designing programs
to simply increase students’ participation time in physical
activity rather than physical activity programs to achieve
meaningful educational goals. In addition, there are many
cases where programs for each country (Tannehill, Mars,
& MacPhil, 2015) and communities are not suitable to their
own reality, resulting in application difficulties. This study,
therefore, as a part of CSPAP, tried to make the goal clear
that before school physical activity programs offer stu-
dents an opportunity to be physically active and achieve
meaningful educational goals.

Early morning physical activity was introduced through
the success stories of Naperville high school students in II-
linois, USA, which indicated that physical activity programs
conducted in school before formal classes were shown to
activate the brains of the participating students and helped
them improve their concentration and accomplishment
(Ratey, 2008) Since the program was introduced, it has in-
creasingly been conducted in schools across many coun-
tries; however, there are few detailed studies addressing
the effects on the participating students other than those
related to cognitive ability (Michael, Merlo, Basch, Wentzel,
& Wechsler, 2015). Moreover, most physical activity pro-
grams focus notably on the effects on students through
formal physical activity during school.

Therefore, a study that addresses students’ health, phys-
ical strength, schoolmate relationship, and school adapt-
ability after participating in a regular and periodic early
morning physical activity program is needed. Consequent-
ly, we examined elementary school students' physical fit-
ness and sociality. It is anticipated that specifically exam-
ining the educational effects of students’ participation in
early morning physical activity will play a vital role in influ-
encing school physical education programs to implement
physical activity before school and ensuring that students
get the required amount of physical activity each day.

Method
Early morning physical activity program

Early morning physical activity program was conducted
about 40 minutes before the start of regular class. The
students exercised on the school grounds or in the audito-
rium everyday for 6 months. To promote students’ active
participation in physical activity and keep them motivated
continuously, we planned a program including exercises
that they were usually interested in. As a result of asking
students about their favorite physical activity, soccer was
dominant. Therefore, to encourage the voluntary motiva-
tion of the students, we organized a program for soccer
activities, and constructed another group for physical ac-
tivities other than soccer. As a result, we separated stu-
dents into 3 groups: (1) participated in soccer activities,
(2) participated in other sport activities, and (3) a control
group that did not participate in early morning physical
activity (i.e., reading). Students participating in physical ac-
tivities were encouraged to take part in the program by
adjusting their intensity according to their own physical
strength with maximum autonomy. In addition, we organ-
ized various forms of participation such as pair/group ac-
tivities that allowed students to interact with their friends
as well as individual activities (Table 1).
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Table 1. Operating Program of Early Morning Physical Activ-
ities

Operating  Activity Activity details
program time
Warming 5 min Preparatory gymnastics, 2 laps
up ! around a 150-meter playground
Soccer Other sport
activities activities
-Basic skill Jumping rope,
Mai practices table tennis,
ain i o dodge ball,
exercises >0 MiN- (pass, kicking, teeg-ball
Sﬂgggl:’) badminton,
e basketball,
soft-ball,
soccer game floor-ball
Cool-down 5 min Stretching or cool-down
exercises ! gymnastics after running lightly
Participants

The participants selected for this study were 75 male stu-
dents who were in the 6™ grade of elementary school,
had not had a medical disease for 6 months, and had no
difficulty exercising. We included only boys to control for
developmental characteristics. The study purpose and
design was explained in detail to parents in a school cur-
riculum presentation session at the beginning of the se-
mester. In addition, to control for differences in classroom
culture and homeroom teachers, students were groups
into the experimental or control group as a whole rather
than by class. Participants’ characteristics per group are
shown in Tables 2.

Table 2. Participants’ Physical Characteristics

Height

(cm) Weight (kg)
. | Mean 152.65 45.81
xperimenta
n (25)
group A Standard 8.15 10.20
eviation
| Mean 151.15 44.42
Experimenta
groupg > Standard 537 7.51
deviation
Mean 153.40 45.79
Control grou n (25)
group standard 5.90 6.61
deviation

Data collection

Physical fitness. To investigate the effect of participation
in early morning physical activity, cardiorespiratory en-
durance, muscle strength, and flexibility were established
as sub-elements of health fitness. Caspersen, Powell,
& Christenson (1985) defined the three components as
measurable elements that reflect overall physical fitness.
Also we have adopted example tests suggested by them
as measurement of each three variables.

Cardiorespiratory endurance. We measured participants’
ability to run as fast as possible using a 1000-m running or
walking test. The running speed was recorded in seconds.
The shorter the running time, the better participants’ car-
diorespiratory endurance.

Muscle strength. Participants were instructed to perform
as many sit-ups as possible in 60 seconds. First they lied
flat on their backs and bent their knees with putting their
hands on their chest. And then repeatedly and as quickly
as possible, they lifted their upper body in front of their
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Table 3. Mean and Standard Deviation of Pre-, Post-, Corrected-post-test Physical Fitness by Group

Pre-test Post-test Corrected
Sub-group Group post-test
M SD M SD M SD
Experimental group A 333.50 69.54 315.30 65.39 341.06 3.53
Cardiorespiratory Experimental group B 35273 4247 31607  31.66  327.38 3.91
endurance (seconds)
Control group 403.95 49.30 404.10 48.93 369.86 3.66
Experimental group A 34.20 12.92 43.20 14.32 37.05 1.23
Muscle Strength Experimental group B 2573 863 3620 956  37.87 134
(number)
Control group 22.25 10.98 22.60 9.56 27.49 1.20
Experimental group A 5.37 6.61 8.75 6.25 8.02 .75
Flexibility (cm) Experimental group B 6.48 7.65 9.04 7.60 7.31 .88
Control group 2.32 7.51 3.64 8.05 5.66 .76

knees and lied back again. It was measured by the number
of times the sit-up posture was performed, and the high-
er the number of sit-ups, the better participants’ muscle
strength.

Flexibility. Participants were instructed to get their shoes
off on a flat surface and sit straight on their knees. Allow-
ing both feet to reach the measuring instrument vertical-
ly, they bent their upper body slowly and stretched their
hands as far as possible using their waist and shoulders.
The length they could reach was measured; the longer
they could reach, the better participants’ flexibility.

Sociality

Sociality Questionnaire. To measure sociality, we prepared
a 30-item questionnaire by employing the assistance of 3
experts (1 professor and 2 PhD in the major of physical
education) and teachers in the same grade for the ques-
tionnaire, which Han (1998) prepared by amending and
supplementing the personality test for elementary school
developed by Jung (1971). The sociality sub-factors we
measured were sociability (7 questions), activity (5 ques-
tions), autonomy (6 questions), stability (5 questions), and
dominance (7 questions). Sociability means the degree of
respecting others’ opinions other than insisting on self-as-
sertion, cooperating, exchanging with others, and inter-
acting with them smoothly. Activity indicates the degree
working hard and trying to accomplish tasks with enthu-
siasm. Autonomy implies being responsible for one’s task,
plan, and practice. Stability means the degree of being
emotionally stable and calmly coping in demanding sit-
uations. Lastly, dominance refers to one’s assertion with
others and persuading others to change their behaviors.
Reliability of the Sociality Questionnaire: The validity of the
sociality was verified by an expert that confirmed the ac-
curacy, appropriateness of the contents, and terminology
of the scale, and its reliability was measured using Cron-
bach’s a. Cronbach’s a is a reliability test that determines
the measure’s internal consistency, which is the degree of
homogeneity between test questions. In this study, Cron-
bach's a values for the five sociality items ranged from
.634 to .832, indicating that the questionnaire was reliable.
Each question was measured on a 5-point Likert scale, and
higher scores indicate higher sociality.

Data analysis

The collected data were statistically analyzed using SPSS,
and the statistical significance level was set to .05. To ex-
amine the effect of participation in early morning physical
activity on physical fitness and sociality, we utilized means
and standard deviations for pre and post-test scores.

Then, we compared the pure effects of such activity after
eliminating the effects of pre-scores by group on post-
scores. Specifically, we performed analyses of covariance
(ANCOVA) by setting all variables related to pre-scores
as covariates and deriving and analyzing the corrected
post-measured values. Next, a main effects analysis was
conducted by employing Bonferroni post-hoc tests for
sub-factors that had showed significant differences be-
tween the three groups.

Results
Effects of early morning physical activity on physical fitness

The respective mean and standard deviation of the pre-,
post-, and corrected post-test or all three groups is shown
in Table 3.

To compare the differences of sub-factors in physical fit-
ness between the experimental groups A and B and the
control group, we conducted an ANCOVA with corrected
post-measured values after setting pre-scores as covari-
ates for each group. And then Bonferroni's method was
used for post-test to further investigate the differences
between the three groups of corrected strengths that
were statistically significant.

Effect on Cardiorespiratory Endurance. There was a statis-
tically significant difference between groups in corrected
cardiovascular endurance (F= 30.92, p< .05). According to
the post-test, the mean difference between experimental
group A and experimental group B was not statistical-
ly significant. The mean difference between experiment
group A and control group was statistically significant (F=
-88.80, p<.05). In addition, the difference between the ex-
perimental group B and the control group was statistically
significant (F=-88.03, p< .05).

Effect on Muscle Strength. There was a statistically signif-
icant difference between the groups in the corrected
strength (F= 21.08, p< .001). According to the post-test,
the mean difference between experimental group A and
experimental group B was not statistically significant. The
mean difference between experimental group A and con-
trol group was statistically significant (F= 9.57, p< .001).
Also, the difference between the experimental group
B and the control group was statistically significant (F=
10.39, p<.001).

Effect on flexibility. There was no statistically significant dif-
ference between the groups in the corrected flexibility (F=
2.48, p>.05).
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Table 4. Means and Standard Deviations of Pre-, Post-, Corrected Post-Sociality Test by Group

Sub-group Group Pre-test Post-test Cp%rsrtei f;i?
M SD M SD M SD

Experimental group A 4.29 3.33 4.46 3.57 4.54 .93
Sociability Experimental group B 3.62 4.48 3.84 4.26 3.80 1.00
Control group 3.64 4.58 3.55 3.70 3.51 .87
Experimental group A 3.72 2.80 4.07 2.32 4.09 .60
Activity Experimental group B 3.43 3.36 3.76 3.43 3.75 .68
Control group 3.45 2.83 3.40 2.18 3.39 .59
Experimental group A 3.76 3.12 4.01 4.29 4.06 .87
Autonomy Experimental group B 3.49 3.39 3.83 3.76 3.82 .97
Control group 3.41 3.97 3.10 3.32 3.06 .86
Experimental group A 3.51 3.03 19.50 4.44 19.44 .89
Stability Experimental group B 3.23 4.22 16.27 4.09 16.29 1.02
Control group 3.18 3.99 15.20 3.09 15.24 .88
Experimental group A 3.54 3.18 415 4.24 417 1.02
Dominance Experimental group B 3.45 4.58 3.69 4.99 3.68 1.18
Control group 3.37 5.62 3.14 4.92 3.12 1.02

Effects of participation in early morning physical activity on
students’ sociality

The means and standard deviations for sociality in the
pre-, post-, and corrected post-test between the three
groups are shown in Table 4.

To compare the differences of sub-factors in sociality be-
tween experimental groups A and B and the control group,
we conducted an ANCOVA with corrected post-measured
values after setting pre-scores as covariates for each
group. And Bonferroni's method was used for post-test
to further investigate the differences between the three
groups of corrected strengths that were statistically sig-
nificant.

Effect on sociability. There was a statistically significant dif-
ference between the groups in the corrected sociability
(F= 14.81, p<.001). As a result of post-test, the mean dif-
ference between experimental group A and experimental
group B was statistically significant (F= 5.18, p< .01). The
mean difference between the experimental group A and
the control group was statistically significant (F= 7.17, p<
.001). The difference between the experimental group B
and the control group was not statistically significant.

Effect on activity. There was a statistically significant dif-
ference between the groups in the corrected activities (F=
8.66, p< .01). As a result of post-test, the mean difference
between experimental group A and control group was sta-
tistically significant (F= 3.51, p< .001). Also, the mean dif-
ference between experimental group A and experimental
group B, experimental group B and control group was not
significant.

Effects on autonomy. There was a statistically significant
difference between the groups in the corrected autono-
my (F= 12.63, p< .001). As a result of post-test, the mean
difference between experimental group A and experi-
mental group B was not statistically significant. The mean
difference between experimental group A and control
group was statistically significant (F= 6.00, p< .001). Also,
the mean difference between experimental group B and
control group was statistically significant (F= 4.60, p< .01).
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Effect on stability. There was a statistically significant dif-
ference between the groups in the corrected stability (F=
5.85, p<.01). As a result of post-test, the mean difference
between experimental group A and control group was sta-
tistically significant (F= 4.20, p< .01). The mean difference
between experimental group A and experimental group B,
experimental group B and control group was not statisti-
cally significant.

Effect on dominance. There was a statistically significant dif-
ference between the groups in the corrected dominance
(F= 12.93, p<.001). As a result of post-test, the difference
between the experimental group A and the experimental
group B was not statistically significant. The mean differ-
ence between experimental group A and control group
was statistically significant (F= 7.38, p< .001). Also, the
mean difference between experimental group B and con-
trol group was statistically significant (F= 3.95, p<.05).

Discussion and Conclusion

Effects of participation in early morning physical activity on
physical fitness

Early morning physical activity had a positive effect on
the change in physical fitness of the 6™ grade male stu-
dents who participated in this study. Experimental group
A and B both improved significantly in overall physical
fitness compared to the control group. Specifically, both
experimental groups improved significantly in cardiores-
piratory endurance and muscle strength excluding flex-
ibility compared to the control group. The results are in
agreement with Kim's (2012) study showing that the phys-
ical activity at the before class conducted for 12 weeks
was effective in reducing the body fat percentage and
increasing the muscle mass in middle school students,
as well as demonstrating a positive effect on students’
cardiorespiratory endurance. Further, Ha et al. (2013) re-
ported that a exercise program conducted in the morning
for 12 weeks with elementary school students induced
positive effects on students’ physical fitness and academ-
ic achievement, suggesting that early morning physical
activity is positively associated with perceptive ability as
well as physical fitness. Kim (2007) conducted rope-jump-
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ing exercises while listening to music in the morning for
16 weeks with elementary school students. Kim revealed
that this program positively affected students’ running
ability, quick adaptation, and cardiorespiratory endur-
ance. These results are partially consistent with our study.

Most of the early morning physical activity programs that
students participated in for six months were activities di-
rectly related to the improvement of physical fitness. Par-
ticipation in regular and autonomous physical activities
had a positive effect on training students’ healthy body
and mind. Through participating in the program, students
felt their physical strength improve, and they felt healthi-
er. Particularly, the students who intensively participated
in soccer showed significant differences in sub-factors of
physical fitness, perhaps because soccer requires aero-
bic exercise and muscle strength. In addition, the group
participating in various events showed increased interest,
confidence, and performance ability. We posit that both
participating groups had improved overall physical fitness
because of their daily, early morning physical activity. This
should be implemented in schools’ physical education
programs to increase students' physical strength and de-
crease obesity.

Effects of participation in early morning physical activity on
sociality

Early morning physical activity had a positive effect on
the development of sociality in the participating students.
Experimental group A and B improved significantly in so-
ciality compared to the control group, including all five
sub-factors (i.e., sociability, activity, autonomy, stability,
dominance). Therefore, early morning physical activity
is thought to have a positive effect on students’ sociality
and relationships with other students. These results are
consistent with Lee and Kim (2013), who showed that soc-
cer activities had various positive effects on participating
students such as improvement of physical strength, stress
relief, and formation of amicable social relations. Fur-
thermore, they agree with the results of Ha (2002), who
showed that participation in physical education activities
by elementary school students was significantly related to
independence, cooperation, and sociability as sub-factors
of sociality. In addition, Cho (2001) revealed that partici-
pation in autonomous physical education activities had a
positive effect on the development of accountability, sta-
bility, and dominance in higher-grade elementary school
students. Lastly, the development of sociality such as
sociability, independency, compliance, and cooperative-
ness in a group participating in regular sports activities
was shown to be higher than the non-participating group
(Choi, 2001), showing that sociability and cooperativeness
among students who participate in group events develop
better than among those who do not participate.

Students appeared to act friendly with their peers while
participating in early morning physical activities. They
were cooperative and had a sense of responsibility while
performing several physical activities. In addition, there
were students who, although usually liking exercises, pas-
sively participated in the program, or lacked confidence
in certain school activities (e.g., the group participating in
a variety of physical games and New Sports). However,
steady participation in early morning physical activities
was shown to lead such students to have time for commu-
nicating with their many friends, thus promoting peer re-
lationships and improving adaptability to school life. Con-
sequently, early morning physical activity had a positive
effect on students’ sense of affective stability and because
it provides opportunities to not only cultivate joy in physi-
cal activity and cooperativeness (Ko, 2016), but also facili-

tates interactions with peers naturally. In other words, au-
tonomous and regular participation in physical activities
is effective in the development of sociality by increasing
students’ school life satisfaction.

In sum, the importance of physical activity before school
and in formal physical education classes has been clear-
ly noted. We revealed the positive effects of elementary
school students’ participation in early morning physical
activities, especially regarding physical fitness and social-
ity. In addition, it suggests that systematic physical activi-
ty programs should be organized and effective coaching
or teaching and strategies are needed. Teachers not only
provide opportunities for students to participate in simple
activities like running, but to provide them with opportu-
nities to participate in various and systematic programs
in order to achieve more meaningful outcomes educa-
tionally. However, our study had some limitations. First,
the experimental group participants were all boys from
the sixth grade in G region, Korea. Subsequent research
should be conducted with more diverse samples (i.e., sex,
age, and geographic location). Second, it seems there ex-
ists differences in their physical fitness baseline between
the groups, which raise a problem regarding random sam-
pling. Although the pre-program score was set as covariate
variable for each group so that we tried to verify only the
effectiveness of participating in the program, that base-
line of health fitness could work as a confounding variable.
Third, it is necessary to study in detail what aspects of the
program influence students’ physical fitness and sociality.
Future research should seek to determine, for example,
the correlations between various elements such as regu-
lar physical activity, peer relationships, activities, teachers’
instruction style, and students’ attitudes.
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