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Soccer and Physics

Inho Lee∗
Korea Research Institute of Standards and Science

The greatest sports event in the world, the 2006 World
Cup in Germany ended on July 10 with Italy taking hope
the cup. Once getting a taste of it, men and women of all
ages fall madly in love with soccer. I intend to use this
opportunity to look at soccer from a different angle, and
I will examine the scientific realities hidden inside the
soccer match. ”With what principle is the soccer ball
constructed?” or ”At what angle must a soccer ball be
kicked to travel the farthest distance?” or ”What surface
type for a ball is most advantageous for strikers?” or
”What conditions must a ball possess for it to curve or
to flutter?” I intend to look at these questions and other
physical science questions hidden in soccer.

Although Science is Unscientific, It Stimulates
the Imagination
Why do we long to see soccer and anticipate it so much?
We must notice that inside the heads of fans and players
alike, they are filled with passion, longing, and possibil-
ity regarding that soccer ball. Albert Einstein said that
imagination was more important than knowledge. Soccer
expert Rob Hughes said that dreams are stronger than
doubts. I agree with them. We wait for the World Cup
because we want to confirm our dreams.

In its origin, the game of soccer was saturated with
unscientific elements. Soccer was designed to prohibit
man- who had been responsible for developing human
civilization- from using his hands. The foot which had
contributed to liberating the human hands became the
center of attention and the game was encouraged to go
in a primitive direction. They wanted to express the pas-
sion for the ball and goal in simple methods like running
and kicking. The entire player’s motions and the passions
they possessed save the ideas they had in their heads were
directly exposed to the spectators. Only using their feet,
which could be nothing but dull, soccer players primor-
dially sought space and time unceasingly with passion in
a beautiful fashion. It looked like man’s innate character,
embodied with passion.

Ultimately, one cannot score a goal with the ideas in
one’s head or through hand gestures. Without express-
ing that will and passion into actually performance, one
can never score a goal. As in life as in soccer, goals do
not happen easily. Soccer fans want to see the arduous
process of scoring a goal through that difficult method.
If goals could be scored very easily, people would not
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be that eager to watch soccer games. Even if we fall a
goal behind, we wait for the tying goal because passion
is something that does not die down that easily. We wait
because we believe in dreams.

Another charm of the soccer game is that there are
”numerous possibilities.” Soccer games have the unique
characteristic in that the results of the games are hard
to predict. In other words, it is an unpredictable game.
Nobody could have predicted that the France national
team, the professors of so-called ”Art Soccer” that won
the 1998 World Cup in France, Euro 2000, and the 2001
Confederations Cup in sequence would bow out of the
2002 World Cup in Korea and Japan after hitting the
goalpost or crossbar five times and not scoring a goal,
far from displaying artful soccer. The ”weakest” team
still has a chance of winning. The Korean national team,
which had not posted a single victory in World Cup play,
darted to the semifinals. Although the final thirty-two
teams (which had made the cut to the World Cup Finals)
are organized by drawings, all the teams receive their
fates without a word of protest and face the competition.
You have no choice if you are stuck in the so-called ”group
of death.” Because when the game starts, everybody is
equal. Nobody knows who will play better. Because of
the open possibilities, they accept their destiny.

Coach Myungbo Hong who was a central player on the
Korean national team said the compliment he liked hear-
ing the most was, ”You’re a smart player.” I think soccer
players are able to make quick and precise judgments
during games because of group discipline drills and im-
age training. Regardless of how sturdy the constitution
of an athlete may be, he will be exhausted after running
a 90-minute game. Soccer players rest three days after a
match. For the rest of the time, they are assigned what
they can do. They train for recovery and rest; and they
conduct image training. After practice, image training
is something the athlete does on his own. From this
point, the athlete manifests his imaginative power. Just
as soccer fans dream of sporting events depending on
their own imaginations, athlete’s cannot become good
players without utilizing this power of imagination. Soc-
cer starts from the imagination. Under the situation of
adding the accent of possibility, you can nurture your
dream. You can endure waiting and inflame your pas-
sion because your dream is beautiful. If you do not have
the dream to score a goal, you will not wait for tomorrow.

The Design, Building, and Nano-structure of the
Soccer Ball
What would happen if the soccer ball was not an entirely
a perfect sphere? It would be difficult to send the ball
to the desired location every time you kicked it. What
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would happen if the air pressure of the ball you practiced
with and the ball used in a match were different? Unques-
tionably, every player would voice his or her adamant dis-
pleasure. For this reason, a unified regulation regarding
balls needed to be set in place. FIFA has set several rules
regarding the soccer ball. They have no rules regarding
how many panels the soccer ball can have. They have
made a continuous effort to create a soccer ball close to a
perfect sphere that has numerous panels attached. They
started to make various pieces of panels to improve the
shape and performance of the soccer ball. The first soc-
cer ball introduced in the 19th century consisted of eight
panels, and these panels multiplied to twelve, eighteen,
and twenty six to create a more perfect sphere, and to-
day, soccer balls made with thirty two pieces- twelve pen-
tagon shaped panels and twenty hexagon shaped panels-
are widely used. These thirty-two panels of the soccer
ball started with icosahedron.

Icosahedron has 12 vertices; these vertices are trun-
cated and are made into the 12 pentagons and 20
hexagons. If using the regular polyhedron, one can use
the 12-faced dodecahedron and the 20-faced icosahedron.
When using the method of truncating the vertices of the
20-faced icosahedron to make polyhedron, one can make
a soccer ball with many faces, namely 32, 122, 272, and
482 faces among many more. However, in this case the
number of vertices of the faces will increase in geometric
progression 60, 240, 540, 960, etc. Although increasing
the number of fragments of the soccer ball can make the
ball rounder, the processing of connecting these pieces
becomes more difficult. It has been very popular for a
long time to blow air into the 32-faced triacontakaidihe-
dron polygon made up of 12 pentagons and 20 hexagons.
This 32-faced triacontakaidihedro soccer ball is the most
widely distributed ball. By increasing the number of
the face through the method mentioned above, we can
construct building a shape that approximates a sphere.
This type of construction form was derived from archi-
tect and inventor R.B. Fuller’s Geodesic dome concept.
It is highly acclaimed as a type of structure void of any
columns inside the building, the surface area coming into
contact with the outside being very limited. You can
call it a greenhouse style where the type of construction
benefits the capturing of space while controlling temper-
atures.

In the molecular world, it is well known that nano sized
soccer balls (1/1,000,000th of a meter) exist. R. F. Curl
Jr., H. W. Kroto, and R. E. Smalley measured the car-
bon lump, which they made by irradiating laser rays to
the graphite sample in the helium gas with the mass spec-
trometer, and they discovered from the mass number that
sixty carbon lumps (C60) was the most stable. Although
it was matter created entirely from carbon atoms, it was
added as a new allotrope, differently arranged and com-
posed than diamonds and graphite. Although they dis-
covered the stable C60 molecule, it took a long time for
them to explain the shape of this carbon molecule and
the bonds between the carbon atoms that gave it such

a stable appearance. After conducting a long research,
they hypothesized that the molecule was arranged as 12
pentagons and 20 hexagons, and in 1991 through X ray
diffraction and IR spectrum among other methods Kroto
and others hypothesis about the soccer ball-shaped form
proved to be right. And eleven years after the discov-
ery of the new material C60, in 1996, these three people
were collectively awarded the Nobel Prize in Chemistry.
This nano soccer ball was 0.71 nanometer in diameter
(nm=1/1000000000 of a meter). When considering a real
life soccer ball is nearly 22 centimeters in diameter, it is
truly a small ball invisible to the eye.

The official soccer ball of the 2006 German World Cup
was called ”Teamgeist.” A combination of English and
German, it means ”team spirit.” The Teamgeist used in
the 2006 German World Cup did not use the standard 32
curved panels but used 14 curved panels. The soccer ball
was constructed with six curved panels shaped like a sim-
plified and rounded World Cup trophy and eight curved
panels shaped like triangular boomerangs. The ball was
unique in that it used more curved panels that previous
balls. There were no five sided or six sided pieces in this
ball. As these fourteen pieces were glued on the inside
skin by using glue under high temperature and high pres-
sure, the surface of the ball was naturally uniform and
waterproof. We can easily detect the advancements made
from balls stitched together by hand. The place where
the ball could be kicked became more uniform. Vari-
ous soccer balls are used during soccer games, as well as
during practices. Not all the balls used must be exactly
the same shape, weight, and be filled with the same air
pressure. Accordingly, the appropriate way of judging a
soccer ball would be to measure the standard of devia-
tion regarding the soccer ball. For a soccer player who
has been practicing dozens of free kicks a day, the intro-
duction of a soccer ball with a small deviation has to be
good news.

The deviation of circumference for the Teamgeist soc-
cer ball measured 0.25 centimeters. This was four times
smaller than the FIFA standard of 1 centimeter. When
it rains and soccer games are played, soccer balls gener-
ally grow heavier because of the moisture but in case of
Teamgeist it grew only 0.1% heavier. The FIFA standard
is 10%. The same goes for the deviation of the weight
of the soccer ball itself. FIFA regulates the ball to be
between 420-445 grams. Teamgeist manages weighing in
between 441-444 grams. When you drop a Teamgeist
soccer ball from two meters elevation onto a steel plate,
it bounces at least two centimeters between its highest
and lowest point. When taking into consideration the
FIFA standard for this value is ten centimeters, we get
some notion of how well made the Teamgeist soccer ball
was made. It is also superior when coming to change in
air pressure, measuring half the standard regulated by
FIFA. There was an 11% change when measure the ball
three days after filling it with air. This is 20% below the
change in air pressure standard set by FIFA. The ball did
not change severely after kicking it 3,500 times at speeds
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of 50 km/hr against a steel plate. Because the Teamgeist
was not made up of the standard 32 curved panels but of
the 14 curved panels, the location where 3 curved pan-
els would meet dropped from 60 spots to 24 spots. The
distance of the lines where the panels met dropped from
40.05 centimeters to 33.93 centimeters.

The Soccer Field, the Soccer Shoes, the Vest, and
Sunblock
Professional athletes spend most of their time on grass
practicing and playing games. Suddenly needing to ex-
ert bursts of speed, soccer players need special shoes
unique to the characteristics of soccer. There are var-
ious shaped studs on the bottom of soccer shoes called
cleats. When these studs dig into the ground, they reach
the bottom of the ground. A soccer field is around 20
millimeters deep. The shape and arrangement of studs
for each shoe company is different. Something to notice
is that the striker uses more studs on his shoes than does
the defender. Strikers who require speed while turning
actively and delicately usually choose more studs. On the
other hand, defenders who have no choice but to engage
in many passive motions select lesser number of studs.
However, when looking at the players actually playing
in Europe, we can see the players do not actually select
shoes according to the criterion mentioned above. Many
athletes use specially manufactured shoes that will max-
imize their competitiveness. Regardless of position, the
players of today choose the shoes they prefer.

In general, professional soccer players choose the shoes

they will wear after appraising the condition of the pitch.
Professional athletes divide the shoes they use into SG
(Soft Ground: 6 studs), FG (Firm Ground: 12-15 studs),
shoes for long and soft grass, and shoes for short and
hard grass. There is a new soccer shoe where you can
dismantle the studs, the outer sole, and the body of the
shoe. Depending on the condition of the soccer match,
you can adjust the make-up of the shoe. It would be
very dangerous if you are wearing grass specific cleats
and decided to play on the asphalt. The studs would not
be able to penetrate the hard asphalt and you would slip
and fall because the area of contact between the studs
and the asphalt greatly decreases compared to when you
wear sneakers.

They say the Korean national soccer team that partic-
ipated in the 2006 World Cup in Germany wore uniforms
that had solid projections on its fibrillar surface. They
say the fibrillar projections prevents the uniforms from
clinging to the body. A blanket of air naturally forms be-
tween the clothes and skin and the clothes will not stick
to the body even though the athlete perspires. They
call it the ”uniform that breathes.” The special feature
of the uniform is to utilize a capillary phenomenon by
using very thin threads. Sweat absorption and moisture
evaporation occur expediently, at the same time. Na-
tional team players as well neighborhood soccer clubs
commonly use vests for practice games. Among them,
there is a reversible vest where the colors are differ-
ent on both sides. A reversible vest can be very use-
ful. The vest is used to distinguish between ”friend and
foe” and as equipment to ”change” from ”foe to friend.”
For the neighborhood soccer club where supply and de-
mand is short and wearing one uniform is difficult, the
”chameleon vest” is the most prized possession. Out-
side of this, ankle guards, kneepads, and shin guards are
essential. Sports goggles are also quintessential, not to
mention gloves for winter. One must wear special gloves
so the ball will not slide off when throwing it in. Al-
though not soccer equipment, sunscreen is also essential.
Prevention of aging and cosmetic effects are aspects that
cannot be ignored. When playing soccer for a long time,
there are many occasions when you can get sun burnt.

The Response Time of the Goalkeeper, the Speed
of the Ball, and the Driving Distance of the Soc-
cer Ball
When the Korean national team posted its first World
Cup victory on June 4, 2002 in Busan, let us look back
at the situation leading to Sangchul Yoo scoring the sec-
ond goal. Near the eight-minute mark of the second half,
snatching the ball after a fight for the ball, Sangchul
Yoo launched a right-footed canon at the twenty meter
in front of the arc near the middle of the goalpost that
shot past the defense of Polish goalkeeper Jerzy Dudek.
If the ball was traveling at 120 km/hr (33.33 m/s), it
would take 0.6 seconds for the ball to arrive at the Pol-
ish goalpost. On one hand, most goalkeepers display a
reflex time of 0.25-0.35 seconds. This refers to the time
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it takes for a goalkeeper to decide he has to move to a
certain location, and 0.3 seconds are added if he needs to
dive. If you add up the time mentioned above, the time
it took for Sangchul Yoo’s ball to arrive at the goalpost
and the time it took for the goalkeeper, Dudek, to see the
ball, dive, and attempt to block the ball match up. In
reality, Dudek dove and shoved his hand out only after
seeing the flying ball, and he allowed the goal as the ball
pushed by his fingers.

Similarly, if we assume a player kicks a penalty kick at
120km/hr (33.33 m/sec), it will pass the goalline in no
more than 0.33 seconds. This is approximately the re-
flex time of the goalkeeper to appraise the situation even
before he moves. Ultimately, in order to avoid this situa-
tion, the goalkeeper must decide to move in one direction
in advance. One of the biggest differences between pro-
fessional and amateur soccer rests in the penalty kick.
For the most part, in your ”neighborhood soccer” game,
the goalkeeper will stand in the middle and never move
in advance. Therefore, unless the ”neighborhood kicker”
shoots to the left or right, he will have a hard time scor-
ing. However, in professional soccer, when looking at
the 2004 European event, UEFA EURO 2004, there were
many instances when the kicker kicked the ball towards
the middle of the net because they judged the middle to
be open, as the goalkeeper had moved in advance.

In order to examine the track of the ball traveled, let
us look at the case when the ball hits the 45-degree angle
from the ground. If there is no air resistance, the time it
will take the ball to reach its apex and to fall will be the
same, and it will fly the farthest as it flies for the longest
time. For example, when there is no air resistance, if the
goalkeeper kicks a 450-gram soccer ball at a 45-degree an-
gle from the ground at 35 m/s, the soccer ball will create
a perfect parabola and will travel approximately 125 me-
ters. However, if the frictional force -Mv/4 of air counters
the velocity of the soccer ball (v), the soccer ball will be
able to travel only 65 meters in 4.2 seconds. In this case,
it will take the ball approximately 0.38 seconds longer to
pass through the original apex. Ultimately, kicking the
ball at 36 degrees will extend the driving distance the
most. When there is air resistance, the longer the soccer
ball is in the air, the more resistance it will encounter;
therefore, it can travel farther as its flight time has been
reduced.

The Mesmerizing Banana Kick, 9.15 Meters
If a ball flying straight spins, the ball falls toward to the
center of gravity because it is flying straight. Further-
more, because the ball itself is spinning, the flow of that
air is added, and an air stream of two intensity is formed.
The soccer ball is influenced more by the side with the
faster flow of air; they call this the Magnus effect, which
German physicists Heinrich Gustav Magnus discovered
while studying the trajectory of the cannonball in 1852.
When the soccer ball moves at a very fast velocity, as
air vortexes form around the soccer ball the soccer ball
flies with frictional forces having a relatively low effect-

they call this condition of air flow- ”turbulence.” Even
if a ball were to spin in an realm of turbulence, it will
not curve very much. They call the condition when the
soccer ball passes out of high velocity and arrives at the
thin layer of flowing air- ”laminar flow.” Relative to the
progress of the ball, the ball will fall towards the pitch.
In addition, another flow of air is added because the ball
itself spins. Accordingly, two main degrees of airflows are
created. One side is somewhat fast and on the other side,
a little slower airflow is formed. If the airflow is fast, the
pressure in that area will drop. They call this Bernoulli’s
theorem. Through an appropriate dosage of spin, pres-
sure (force per unit area) changes on the surface of the
soccer ball.

When the ball is traveling at a very high velocity, there
may be parts where the Magnus effect is not taking place
despite the fact the ball is spinning. Of course, friction
continues to operate in these parts, but the frictional
force is relatively weaker than when the ball is traveling
at a slower velocity. In the case of soccer players who
kick the ball extremely hard, they create about 9 meters
of turbulent domain. What is interesting is at a velocity
domain of 30 m/seconds (approximately 108 km/hr), the
frictional force suddenly grows small. Furthermore, the
same effect occurs whether the diameter of the soccer ball
decreases or the surface of the soccer ball becomes rough.
In this manner, if the soccer ball is kicked hard, the layer
of air on the surface of the ball creates a turbulent state
and not a laminar flow. The velocity of the ball does not
drop that much.

The ”banana kick” got its name because while its for-
ward velocity is appropriately high, the ball spins and
curves in the shape of a banana. If this is the case, if
the ball is kicked very hard with a lot of spin, how will
the ball travel? In this case, when kicking the ball at
the start, the soccer ball will travel straight as if a ball
kicked without spin; after traveling a certain distance, it
will enter the laminar flow realm and curve like a banana.
To make the ball travel far while traveling straight for a
long time in the turbulent realm, the ball must be kicked
hard. The lower the humidity, the smaller the ball is, and
the rougher the surface of the ball is, the more easily the
player can guide the ball from the flow of the air around
the soccer ball into the turbulent realm. Because the di-
ameter of the soccer ball is bigger than other balls, it is
more difficult to guide it into the turbulent realm; how-
ever, while maintaining the symmetry of the soccer ball
and making the surface of the soccer ball coarse, in rela-
tively low frontal velocity the player can push the soccer
ball into the turbulent realm.

The velocity of the soccer ball has a surprisingly sim-
ple relationship to the velocity of the foot kicking the
ball. The soccer ball travels at a velocity that is ap-
proximately 1.3 times faster than the velocity of the foot
kicking the ball. In other words, the speed at which the
soccer ball travels is determined by ”how fast a muscu-
lar leg with how much weight moves.” That is why soccer
players need strengthening exercises for exerting strength
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instantly. In the case of heading, there is a 10% difference
in speed before and after heading. Because the head can
only move approximately ten centimeters when heading
the ball, the change in velocity that can be transferred
to the ball compared to when kicking the ball is incom-
parably smaller. Accordingly, regarding the strategy to
score heading goals, it is absolutely necessary to pass the
ball at high speeds to the player who will head the ball.

At the moment of impact, including the foot, there is
a special placement of the foot that results in an absence
of shaking throughout the entire leg and the majority
of the leg’s strength transferring to the ball. We call
this the ”sweet spot.” If the foot hits the sweet spot, the
movement of the foot becomes smooth and a ”refreshing”
sensation comes over the leg. In order to feel this refresh-
ing ”taste of foot,” along with the ability to predict the
movement of the ball, the player must be flexible. In
most cases, for the sake of an accurate free kick, there
is less than a 2-centimeter margin of error for the area
where the foot encounters the surface of the soccer ball.

In reality, many of the rules regarding soccer games
change with the passing of time. The radius of the center
circle in the middle of the soccer field, the distance the
defenders must stand while the opponent shoots a free
kick, and the radius for the arc measured from penalty
mark are all 9.15 meters. Players must on principle block
directly in front of where a free kick is being taken. This
is a kind of safety distance to protect the players. Of
course, it also serves as a kind of safety mechanism to
prevent fouls but its physical science root corresponds to
the distance traveled (flight in the turbulent realm) while
relatively receiving minimal frictional forces. England, as
a soccer suzerain state, is conducting many experiments
regarding this matter.

High Speed Knuckle Ball
Andrea Pirlo and Juninho Pernambucano to name a few
are the progressive, new generation of free kickers. That
is because of the free kick’s new paradigm, the high-speed
knuckle ball (no spin). The balls they kick have no spin
at all. In other words, it is a kick that sets the ball off
on an unpredictable path. The soccer world is lined with

deadball specialist, extraordinary free kickers like Sinisa
Mihailovic, David Beckham, Roberto Carlos, Alvaro Re-
coba, and the list goes on. In order to kick the ball over
the defensive wall and place it in the corner of the net, it
is pivotal to curve the ball (the ball moves straight and
then curves right at the end). Of course, from the stand-
point of the kicker, for the sake of precise control of the
ball, they cannot help but to prefer inside kicks. Some
kickers use ”out front” kicks. Regardless of whether the
ball is kicked inside or outside, the soccer ball curves at
the end. For the most part, the special trait of free kicks
can be that near the end of flight they suddenly curve.
They exactly pin point and inject the ball into the upper
and lower edges of the goalposts. Usually, they kick the
ball towards the nearby post where the goalkeeper can-
not get his hands on or the distant post. A high-speed
knuckle ball free kick is a free kick that can score even
though it heads directly for the goalkeeper. From the
standpoint of the opposing goalkeeper, he cannot grab
the ball himself and reaches the position where he might
easily have to block it with his chest. The goalkeeper has
no choice but to block the ball. He might also relinquish
a goal to a rushing striker. He might try punching the
ball, thinking it is an easy shot and end up making a
terrible mistake.

As the smooth surface of the soccer ball and the pan-
els become connected, the difference in airflow caused by
the connection of the two parts induces the soccer ball
to tremble irregularly. Namely, when the ball is flying at
high speeds, an unsymmetrical airflow is formed. A force
that induces the soccer ball to move momentarily to the
connective line of the outer cover is created. As the soccer
ball is in flight, the before mentioned unsymmetrical air
flow can continue to change because a knuckle ball kick
is not entirely spin free. The soccer ball can spin once.
The soccer ball can flutter along without any sort of reg-
ularity. It is possible to flutter up and down or left and
right. Regarding the knuckle ball kick that goal keepers
are afraid of the most, the ideal number of revolutions
for a ball to have when it reaches the goalkeeper is 0.5-1
revolution. Of course, the course of the ball can change
due to the air inside of the soccer field. Namely, it can
contribute additional fluttering to the ball. When look-
ing at the pollen and the flower seeds flying around in a
stadium, you immediately realize that air does not move
uniformly on the soccer field. Andrea Pirlo, Juninho Per-
nambucano, Tomas Rosicky, and Bastian Schweinsteiger
were players who scored with knuckle ball kicks in 2006
World Cup in Germany.

Compact Soccer
According to the size of the soccer field and the number
of soccer players, what kind of physical limitations have
been placed on the players? Although the soccer rules
have been established according to human discretions,
there are its historic reasons and physical conditions be-
hind it. Let us say there are N number of player on a
team; let us call soccer field, the area they play on A;
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then the density, athletes per unit area will 2N/A. Ac-
cordingly, the average distance between athletes will be
d=A/(3.14 2N). The average distance between players
is not simply its linear proportion to the area occupied
by the athletes. That is because the soccer game can be
conducted once the soccer player moves in all direction
from the spaces they were allotted. In common cases,
when assuming the players of one team are mixed to-
gether with the players of the other team, if a player on
one team grabs possession of the ball, a high possibility
exists that the closest player to him is a player on the
opposing team. The time for the opposing team to inter-
cept the ball is represented as t=d/v. Here, v represents
the velocity of the opposing team’s player. If the oppos-
ing team player moves at a velocity of v=4m/sec, the
average time the player can move freely with the ball be-
fore being approached will be no more than 2.4 seconds.
Therefore, soccer players can secure the ball for a mere
2 seconds. That is the result when we use the conditions
A=100m 64m, N=11. Many occasions arise when the
players on the national team use only half of the field to
practice. When this occurs, six or (seven players) play
for each side. In these conditions, we can calculate that

players can freely control the ball for 2.3 seconds or (2.1
seconds). In a wide soccer field, we can interpret that
one soccer player occupies a circular radius of 9.6 meters

Using the off-side rule, soccer can adjust the distance
between player in the front and center and players in the
back. Many teams employ what is known as compact
soccer. The Korean national team at the 2002 World
Cup in Korea and Japan has been judged to have exhib-
ited nearly the perfect form of compact soccer. When
two teams stubbornly adhered to the principles of com-
pact soccer, they interpreted compact soccer as being the
reason the scoring rate decreased. Of course, it is a well-
known fact that many coaches are developing strategies
to paralyze this strategy.

I have discussed the charming elements of soccer that
makes it so fun and several of the pertinent physical sci-
ence interpretations. It is a fact that more experiments
and a more theoretical approach is needed when think-
ing about the various physical science situations that can
arise during a soccer match. Instead of approaching soc-
cer as a mere game, our unyielding passion for soccer
calls for a more physical science approach to the game.
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