-

View metadata, citation and similar papers at core.ac.uk brought to you byf: CORE

provided by Physical Education of Students (E-Journal)

. 2020
= 04
ORIGINAL ARTICLE

The effect of three sport games in physical education on the health-

related fitness of male university students
Mohammed H.H. MohammedABP
King Fahd University of Petroleum & Minerals, Dhahran, Saudi Arabia

Authors’ Contribution: A — Study design; B — Data collection; C — Statistical analysis*; D — Manuscript Preparation;
E — Funds Collection*

Abstract

Purpose: Few controlled studies have been conducted on the effect of sports games as a physical education (PE)
course on the health-related fitness of university students. The aim of the study was to determine whether
three sports in a PE course will help improve the health-related fitness of male university students.

Material: Students from two universities participated in the study, with one university acting as a control group. There
were two PE courses which students registered for: a football and volleyball (FVG, n=169) course and a
badminton (BG, n=97) course. The students received basic training drills and competed with one another.The
duration of the activities was 50 minutes sessions for eight weeks. The following tests were taken before and
after eight weeks: Cooper test, sit-and-reach test, 60-s curl test, standing long jump test, and body mass index.
Paired t-tests were used to compare the baseline and post data of each group. The Welch t-test, ANCOVA, and
analysis of gains scores were used to compare each of the PE groups to the control group. ANCOVA was used
to account for baseline differences, while analysis of gains scores was used whenever ANCOVA could not
be used. The Vargha-Delaney Effect Size (VD) and the Common Language Effect Size (CLES) were used to
determine the effect sizes for the Welch t-tests and ANCOVA, respectively. Significant changes were set at p <
0.05 and VD < 42% or VD = 58%, or if p < 0.05 and CLES > 58 %.

Results: Both PE groups showed significant improvements in all the measured fitness parameters except body
composition. Moreover, the measured parameters of the control group reduced after eight weeks.

Conclusions:  The study shows evidence that PE courses can serve male universities in improving their health-related

fitness. Moreover, students who do not participate in a PE course may be at risk of losing their fitness.
Keywords:  football, volleyball, badminton, college, physical education.

Introduction

Physical education (PE) programs are designed to
provide the necessary skills needed by students to perform
physical exercises correctly [1]. Moreover, they provide
basic information on the health benefits of physical
activity [2]. Despite these benefits, some universities do
not provide PE courses to university students unless they
want to obtain a degree in the subject [3]. According to
Cardinal [4], physical education as a requirement for
graduation needs to be justified in some universities. At
the same time, first year university students are interested
in taking a basic PE course as they perceive they can
obtain some benefits from the course [5].

Various researchers have investigated the ability of PE
programs to improve the fitness levels of students. The Material and Methods
aim of these studies was to show if PE programs could
significantly contribute in providing the necessary amount
of physical activity students need to be healthy. This is
important considering that studies from several nations
show a decline in health-related fitness levels in children
[6—11] and adults [12—14]. Obesity increased twofold from
1980 according to the World Health Organization [15].
However, most of these studies evaluated the effect of PE
courses on the health-related fitness of schoolchildren.
Systematic reviews show that school-based interventions
can improve the health-related fitness of school students
if properly designed [16, 17].

In contrast to schoolchildren, few studies were
conducted on the effect of PE activities on university
students. These studies have shown that PE can improve the
health-related fitness of university students. Nevertheless,
most of these studies were not done with control groups.
Considering that some universities do not provide PE
courses to non-PE students, any appreciable benefit from
such a course could be used by PE lecturers to promote
the institution of PE courses as a graduation requisite.
Thus, the aim of this study was to determine the effect of a
PE activity program on the health-related fitness of male
university students. The research hypothesis was that the
PE program would improve their health-related fitness.

Participants.

The students in the study were from two universities
located in the Eastern Province of Saudi Arabia. The
students from one of the universities served as the control
group (CG, n=80) as they did not do any PE course. The
students in the PE group were from King Fahd University
of Petroleum & Minerals (KFUPM). There were two PE
groups. The first group was the football and volleyball
group (FVG, n=169), while the second group was the
badminton group (BG, n=97). None of the participants
were PE majors.

The study was conducted in accordance with The Code
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of Helsinki) and approved by the Research Scientific
Committee at the Physical Education Department of
KFUPM. The participants signed consent forms.

Research Design.

The study was conducted in the first semester of the
2017-2018 academic year (within the 17 September 2017
- 28 December 2017).

Three games were provided to the students: Volleyball
and football, and badminton. The courses were held
twice a week for eight weeks. Each session was 50
minutes and had different training drills. Overall, the 50
minutes session was divided as follows: five minutes for
warm-up, ten minutes for physical fitness, ten minutes
for introducing and teaching the fundamental skills, 20
minutes for a practice game, and five minutes for cool-
down and stretches.

Football

The students in the FVG received football training for
four weeks. The training focused on the following aspects:
(i) Improving the fundamental skills of the students, (ii)
Increasing their cardiovascular endurance, (iii) Helping
them improve their understanding between teammates,
and (iv) Helping them with muscle development and
strength through tactical drills, intense sprinting drills,
and various exercises.

The students warmed up for five minutes using
stretching and jogging. Then, they were given ten minutes
of interval training after the warm-up. The interval training
consisted of mixed footwork with maximal sprinting. To
improve the explosive power of the students, the students
were asked to do plyometric exercises such as push-ups,
curl-ups, burpee, and jumping jack. These plyometric
exercises also served to enhance other fitness aspects such
as sprinting ability (speed & agility), jumping skills, and
the lower and upper body strength.

Ten minutes were for learning and developing
fundamental skills such as passing, running with the ball,
juggling, and shooting. Overall, the students were divided
in groups of two to practice with each other while being
monitored and corrected. Twenty minutes were given for
a practice game after teaching the fundamental skills. The
practice game was a means to improve their skills and
their overall experience of the game. Finally, five minutes
of cool-down exercises such as stretching or foam rolling
of the upper and lower body were given to the students
after each training session.

Volleyball

The students in the FVG received volleyball training
for four weeks. The students performed five minutes of
warm-up using slow jogging and the following plyometric
exercises: push-ups, curl-ups, burpee, jump rope, and
jumping jack.

Ten minutes was used to give several drills and skills
to the students. The first drill was toss and pass whereby
one player tossed an easy ball to the other player to pass.
This was done for 50-100 repetitions and then the players
switched roles. The second drill was setting and digging
to the wall on their own. Here, the students set and dug the
ball towards the wall to work on their fundamental skills.

252

The students were also taught wall blocks. In this drill,
students would jump in front of a wall to imitate the act
of blocking a ball. The purpose of wall blocks was to train
the students on how to block without brushing the net with
their arms on the way down after a block. One-on-one
setting drills were also taught to develop consistent setting
skills. This was achieved through repetitions setting; two
students set back and forth to each other over the net.
Serving skills were also taught. Here, two students, one
standing on each side of the court, took turns serving to
each other. The servers served to their partners standing
in different areas of the court. To improve other aspects of
game playing, the students learned about teamwork, the
rules of the game, strategies, and skills.

The students also played a practice game for twenty
minutes so that they could improve on their skills and their
overall experience of the game. The students were given
five minutes of cool-down exercises such as stretching
or foam rolling of the upper and lower body after each
training session.

Badminton

The students in the BG received badminton training for
eight weeks. Badminton training focused on the physical
and fundamental skills aspects of the game. Warm- up
exercises were given for five minutes. The warm-up
exercises included running, jumping stretching, push-ups,
sit-ups, footwork, and some challenge games for 15 to
30 seconds. The footwork was also aimed at training the
students on how to move inside the badminton court.

The skills taught during the ten minutes of skill
training were proper racket grip, forehand and backhand,
serve and return services, long and short shot, smash, and
footwork in the court. The students were also taught the
rules of badminton. The lecturer demonstrated how to
execute the skills before choosing a student to repeat after
the lecturer. Then they were divided into groups of two
and each student per group was asked to get on both sides
of the net. They were instructed to pass the shuttlecock
to each other using the skills they were taught. Then they
were corrected whenever they made mistakes during the
20 minutes of the practice period. They were also given
correct tips one minute before the cool down session.

On the first day of the fifth week, the students played a
game to practice all the skills. They played a round-robin
competition from the second class of the fifth week up
until the last week. Cool-down exercises and stretches
were given for five minutes to conclude the class.

Health-Related Fitness Testing

The following health-related fitness tests were
conducted: (i) Cardiovascular fitness using Cooper’s test
(il) Muscular endurance and explosive strength using
curl-up tests and standing long jump tests, respectively,
(iii) Body composition using body mass index, (iv) Trunk
flexibility using the sit-and-reach test. All parameters
except for explosive strength were tested by the ACSM
health-related fitness testing guidelines [18]. Body mass
and height were measured with a stadiometer (Seca
GmbH & Co. KG, Hamburg, Germany). For the explosive
strength, the students were asked to jump from a line
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marked on the floor and land with their two feet. Their toes
were the behind line before the jump. The measurement
was taken using a straight inelastic measuring tape taped
to the floor. The length jumped was measured at the back
of their heel.

All the fitness tests were demonstrated to the students
before they proceeded. The students were encouraged to
give their maximum effort during the pre and post-tests
and they were reassured that the tests would not negatively
affect their final grade.

Statistical Analysis

The paired t-test was used to compare the pre and
post data of the groups. The exercise groups were not
compared with each other as it was not the aim of this
study. The Welch t-test was used to compare the baseline
values of the exercise groups with the baseline values of
the control group due to the inequality of sample sizes.
Welch t-test to compare the post data was used in case
there were no baseline differences. In case there were
baseline differences, both ANCOVA and the analysis
of the gains scores [19] were used to determine if there
were differences between the exercise and control groups
after eight weeks. The analysis of the gains scores was
used when the following assumptions for ANCOVA
were violated [20]: linearity of slopes, homogeneity of
slopes, homogeneity of variance, and significant number
of outliers. The analysis of gain scores utilized compared
the mean differences of the PE groups to the CG using
Welch t-test. Statistical significance was fixed at p < 0.05.
The Welch t-test and the analysis of the gains scores were
performed with SPSS 16. The tests for the assumptions
along with ANCOVA were performed with R [21].

The effect size measure was the common language
effect size (CLES). When comparing within a group,
the CLES tells you the probability that a person will
experience a change after undergoing an intervention.
When comparing groups, the common language effect
size shows the probability that a person randomly selected
from one group will have different measured parameters
from another person randomly selected from another
group [22]. The improved CLES by Vargha-Delaney
(VD) was used whenever the Welch t-test was used [23].
VD values are more robust than CLES [23]. The VD
values were calculated with the orddom package in R
[24]. Changes in the tested parameters were considered
significant if p < 0.05 and VD <42% or VD > 58%. These
VD thresholds were obtained from the effsize package in R
[25]. When ANCOVA was used, the effect size estimator
used was omega-squared which was calculated using the
sjstats package in R [26]. The omega-squared value was
then converted to CLES using an online psychometric
calculator by Lenhard and Lenhard [27]. The conversion
was done to improve the interpretation of the results [28].
The differences revealed by ANCOVA were considered
significant if p < 0.05 and CLES > 58 %.

Results

Data for 346 students (FVG: N=169; BG: N=97, CG:
N=80) were analyzed. The control group had a greater
overall fitness than the PE groups as shown in Table 1.
Table 2 shows the changes in fitness from pre to post in all
the groups. There were increases in the fitness measures
from pre to post for in the exercise groups after eight
weeks, whereas there was a reduction in fitness measures

Table 1. Differences in baseline data of exercise groups to control group

Mean (Standard deviation) 95% Cl and p VD of 95% Cl and p VD of BG
Variable FVG _ _ value of FVG FVG vs value of BG vs CG (%)

(n=169) BG (n=97)  CG(n=80) g CG (%) vsCG o

18.24 19.34 19.61 [-1.66, -1.08], [-0.58, 0.03],
Age years) ) ce) (0.68) (1.24) 2.53x10°15 15 8.05x10°2 47
Body Mass [-6.9, 3.5], [-2.5,9.3],
(ke) 72.0(19.4) 77.1(204) 737(193) o0 46 > c0x10] 55
Body Mass

[-1.51,1.73], [-0.8, 2.8],
Ir:?)ex (ke/ 246(62) 25.4(6.1) 244(60) ool oY 50 > 8Ex10] 55
Curl Up
[_6r -1]1 * [OI 5]r *

(Number of = 32 (9) 38(9) 35(10) 8 31x10° 40 8 82n10° 58
repetitions)
S|t and ['51 '1]1 * [-9I -5]1 *
Reach (cm) 25(8) 22(7) 28(7) 1.20x103 38 3.63x10° 26
fgi”dj'zfn 152.7 157.8 167.2 [21.7,7.3], .. [17.8,-10], g,
(cmf P (29.2) (31.1) (25.7) 1.01x10* 2.93x10?
Cooper 26.70 23.64 30.83 [-293, -77], 3g% [-432,-211], 8%
Test (m) (7.86) (6.51) (9.49) 9.48x10* 5.60x108

Note: Cl = Confidence Interval, VD = Vargha-Delaney effect size; *Significant difference. Occurs if p <0.05 and VD <42

% or VD 258 %
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Table 2. Baseline vs post comparisons, football & volleyball (FVG, n=169), badminton (BG, n=97), control (CG, n=80)

Baseline Mean Mean

: _ [
Variable Group (SD) Post Mean (SD) difference (SD) Cl, p-value VD (%)
FVG 72.0 (19.4) 73.4(19.7) 1.4 (0.2) [1.0, 1.8], 3.45x10%° 53
Body Mass |
(kg) BG 77.1(20.4) 76.1(20.7) -1.0 (2.2) [-1.5,-0.6], 1.64x10° 48
cG 73.7 (19.3) 75.2 (20.2) 1.4 (3.2) [0.7,2.1], 1.15x10% 53
Body Mass  FVG 24.6 (6.2) 25.0 (6.3) 0.5 (0.1) [0.4, 0.6], 1.38x10%° 53
Index (kg/ BG 25.4 (6.1) 25.1(6.2) -0.3(0.7) [-0.5,-0.2], 1.60x105 48
m?) cG 24.4 (6.0) 24.9 (6.2) 0.5 (1.0) [0.2,0.7], 1.12x10* 53
curl Up FVG 32 (9) 40 (9) 8 (0) [7,9], 1.75x10* 75*
(Numberof  BG 38(9) 42 (9) 4 (6) [3, 5], 2.06x10° 64*
repetitions)  cg 35(10) 30 (9) -5 (5) [-6, -4], 2.03x1023 35%
. FVG 25 (8) 29 (7) 4(0) [3, 5], 2.20x10% 65*
Sitan 16 "
Reach (cm)  BC 22 (7) 25 (7) 3(3) (3, 4], 2.95x10 64
CG 28 (7) 26 (7) -3 (4) [-4, -2], 3.96x10° 40*
Standing FVG 152.7 (29.2) 163.9 (26.9) 11.2 (1.4) [8.3,14.0], 7.12x103  62*
LongJump  BG 157.8 (31.1) 166.6 (31.5) 8.8 (14.2) [5.9,11.6], 2.68x10¢  60*
(cm) cG 167.2 (25.7) 156.4 (30.6) -10.8 (17.2) [-14.6,-7.0], 2.95x107  39*
FVG 1699 (352) 1840 (370) 141 (23) [95, 187], 8.30x10° 62*
Cooper Test o N
m) BG 1563 (291) 1737 (315) 175 (211) [132, 217], 1.44x10 66
cG 1884 (424) 1672 (434) -212 (242) [-266, -159], 1.78x10%*  36*

Note: Cl = Confidence Interval, VD = Vargha-Delaney effect size; *Significant difference. Occurs if p <0.05 and VD < 42

% orVD =58 %

Table 3. Differences between exercise groups and control group

Welch T-Test
Mean (Standard deviation) 95% Cl and 95% Cl and
Variable FVG p value of x?c‘:: {;/)G p value of ::lg (c‘);)BG vs
(n=169) BG (n=97)  CG(n=80) G ysca ) BGvscCG °
Body Mass [-7.1, 3.7], [-5.2,7.0],
Ekg& y 73.4(19.7) 76.1(20.7) 75.2(20.2) [5'13%X%L0é1] 46 [7-1667%051 51
ody Mass
Isr)cdeé_(kg/mz) 25.0 (6.3) 25.1(6.2) 24.9 (6.2) 3.72x10 51 2 54x1025 51
anding
, -10.8 [17.2, 26.7], ‘s
Long Jump 11.2 (1.4) (17.2)° 1.97%10°% 82
(cm)
ANCOVA
Adjusted Mean (Standard Error) 95% Cl and SO"JSE:‘;/ 95% Cl and S"J:f:(;/
Variable p value of q p value of q
FVG CcG BG cG FVG vs CG CLES FVG BG vs CG CLES BG vs
T vs CG (%) CG (%)
url Up
(11, 14], * [8,12], *
ig::ﬁt;eorng 4100  28(1)  4L(1)  31() 0o 33*/69 > tacon | 22%/66
Sit and Reach (5,71, " (4, 6], "
gctm)d. 3000 24(0)  28(0)  22(00 Lo 14%/62 E[Bizgx jon  11%/61
anding .2,
Long Jump --- --- (1172)5 ?15;)6 -—- --- 23.7], 9*/60
em ’ ' 2.37x10°%
oozoer Test 1885 1577 1860 1523 [234, 382], 12*/61 [266, 409], 17*/64
(m) (21) (31) (23) (26) 1.19x10* 6.85x10"7

Note: Cl = Confidence Interval, VD = Vargha-Delaney effect size, CLES = Common Language Effect Size; *Significant
difference. Occurs if p<0.05and VD <42 % or VD 258 %, or if p <0.05 and CLES > 58 %; a = Mean differences compared
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within the CG. Table 3 shows the results of comparing the
fitness parameters of the PE groups with the CG after 12
weeks. The overall fitness of students in the PE groups
was significantly better than the fitness of CG.

Discussion

The aim of this study was to examine if a pre-requisite
PE course for graduation will improve the health-related
fitness parameters of the students. The exercises provided
to the students were done in eight weeks. The results
show that there is a significant improvement in the health-
related fitness of students who took the PE course. This
agrees with studies done on school children [17, 29-32]
and university students [33-37]. Moreover, the current
study shows evidence that the benefits of recreational
football [38, 39] can be obtained to a certain degree in a
classroom setting. The current study also adds to previous
studies that show that volleyball is beneficial for health-
related fitness [34, 40, 41]. As for the effects of badminton
on health-related fitness, this is the first study to our
knowledge that reveals the effects of badminton training
on non-athletes. Given the aerobic and anaerobic energy
demand needed to play football [42], volleyball [43, 44],
badminton [45], it is likely that the training drills and
competitions were the reason for the improvements in the
fitness of the students who took the courses.

Nevertheless, there was a difference between this
study and the study by Liu et al. [33]. They pointed out
that flexibility did not significantly improve after their
PE program. Meanwhile, flexibility improved in both
groups in this study. The difference may be because both
studies had different programs. Liu et al. [33] only gave
basic training for one activity each week for 11 weeks.
Moreover, Liu et al. pointed out that the exercise programs
did not have enough time to improve the flexibility of the
students [33]. On the other hand, the students in this study
did a maximum of two games during the eight weeks,
were given basic training in these games, and competed
with each other. The competitions might have helped
increased total energy expenditure in addition to the
fitness training and fundamental skills training sessions.
This is because training sessions generally require less
energy expenditure than match sessions [46].

Another difference from this study and that from
Liu et al. [33] is that the students in the FVG did not
experience a change in body composition. However, this
could be attributed to the fact that the measures of body
composition used in this study are not adequate to show
any change in this parameter.

Interestingly, the health-related fitness parameters of
students in the CG reduced after eight weeks, especially
considering that they had a greater fitness level than the
exercise groups before the program. This indicates that
students who do not participate in a PE course may lose
their fitness if they do not do any sort of activity apart
from studying.

Importance

The results show that providing the basic skills of
the games will not prevent the improvements in health-
related fitness as long as competitions are included in the
PE program. This point is important for students who are
playing these games for their first time. Thus, students
whose course load is a barrier to engaging in physical
activity can obtain some benefits of regular physical
activity by registering for a PE course, even if it is their
first time to practice the sport. These results may give
more supporting reason to students who believe they may
benefit from a university PE course.

It was shown that the physical activity behaviors of
students who were not highly active can change when
PE courses are implemented at the university level [47,
48]. Moreover, there is evidence that university students
who took a PE course required for graduation have a
higher chance of being positively influenced to continue
the sports activities they learned at the university after
graduation [49, 50]. Thus, presenting to university
students the benefits of the PE courses on their health-
related fitness will be needed to encourage them to further
engage in physical activity outside of class time and after
graduation.

Limitations and recommendations

A limitation of the study was that the exercise and
dietary habits of the students before and during the study
period was unknown. It was assumed that the students had
similar exercise and dietary habits before and during the
study. Moreover, this study was conducted only with male
students. It is suggested that a similar study with a control
group is conducted with female university students or a
mixed-sex group. Thirdly, there is no guarantee that the
students gave their maximum effort during the testing
periods even after been encouraged to do so.

Conclusions

There is evidence that sports such as football,
volleyball, and badminton can help improve health-
related fitness levels of male university students in PE
university program. Thus, they can contribute to the
weekly physical activity doses required to keep healthy.
Moreover, students who do not participate in a PE course
may be at risk of losing their fitness.
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