An Introduction to
Sports Science in English

REE CEIRAR—YEEZE

Julyan Nutt

Yoko Kurahashi
Shin Yamamoto

NAN'UN-DO



An Introduction to Sports Science in English

Copyright © 2023
By
Julyan Nutt
Yoko Kurahashi
Shin Yamamoto

All Rights Reserved.
No part of this book may be reproduced in any form without written permission
from the authors and Nan’un-do Co., Ltd.

IEL®HIC

GH. REEDEF N OZHALIZHE O, FREEOEFFEOHFEVPZHMR SN TS £
o TO—HTEEFR TOHEME L IZRLZLNFLROLNTVE T RFEAEDHIRIZAE N,
HEZRE L. SRR IEEL NV OFEITHIS L2 HREFEE LS T,

REFITD L) ERFEZBREICLTERL L Lz WEE LTEAAE- AR - i (E
) FICHE S 2 AEORMISFIE L TE D T34 BEAR—Y - BRSO LD
W2 ERL, INLEEMELZVFEELHEIREZ L > TREIENTELLIRELTHY
9. FREFOLNNVEHRBEETT A MR TONIETELL)ELBFII2TTHY) 75
ARFNIF - G - - 1EC - VA Y T D) %m0 5720 OB i [ b 4 L 7C
WEEM T,

REO BRI LI T O Y T,

1. RO 20Dy £ — 1% 250 FERIR & 130 FERIAD 2 2H D AR T LTH Y 9.

2. Nyt —VONEHFED 720 OMEMER D) 7,

3. HMHFEAEE CEAL L) ICLRLAFEEMES DY 9. T2, FBENEZHET -0,
IRAGEICEH L-REL 0 T3,

4. VAZY 7 NEBEALT A2, Sy =Y ONEICHE L - EMEIH ) $3,

5. /8yt — U THH SN/ CEICESE BB MESH ) b &
OB ENTETT,

KEZHMLTEFORENEEHOOD, AKR—Y - HREIIOVWTRELIFERZ & 2 HifF
LTBY Y,

2023 4% 1 A
E =



FEDEWA

AEIF, =y PO HEH SN, 1 ~14 D% 2= v b Vocabulary. Passage 1.
Comprehension check | - I, Passage 2. Comprehension check. Derivatives,
Rearranging 2258 ) V> TWET, 2=y h 151%, HHO/2HDHLDTT,

Vocabulary T, Passagel Ziiff 5 2 DICLBELHEBETENFE L E I,

Passage1 Cix. AKR—VRHAICEE L 7290 & G, FrEDHt

THEREL T T,

Comprehension check Il &, Passage 1 DN % Z4 L 72 L L0 Z=MICHEMHFELZFLAL T
LEREHR L. BEMHFEOIEE NERBE R L 7

Passage2 Clt. AR—VHEDOH WLy ¥ — 2 WETHAR, BEOFM I EEDE T,

Comprehension check Tl¥, 75 % [# &, Passage 2 |ZB8 9 2 B xt 3 5 fE S0 2|12
ALHFEZEXINY, VA=V I HEEOT T,

Derivatives T, Passage 1 & Passage 2 CTfiff] S W/ HEEOIRAERE (Fh&  %E) oOMEM
R L CIREFED /Sy — B HfE L F 3,

Rearranging Tl3. Passage1 & Passage 2 |2 T AR 02 HH L2 EL2EL 720
2. HARFEOERIZR S L) ICHFERTAEZ, X hzEmnEd,

EREIT) T ARV R AK— Y RHEO IR HFETHE VOO, KD
BH. L VA Y S HEOREOBEN K EO T,

7
L

L AN

aul

Contents
Unit 1: Introduction to SportsScience ... ... 6
2R VHEADFB
Unit 2: Physiology I: The Skeletal System .. . . . . ... 10
4IRS | — BRAER
Unit 3: Physiology ll: Muscle Fiber Types ... . . . . . 14
EIBE || — g1
Unit 4: Physiology lll: The Cardio-Respiratory System ... ... 18
EIRF N— 00 - FIREER
Unit 5: Physiology IV: Adaption to Aerobic and Anaerobic Exercise ... 22
FIHP V—FBEBRRERZESHANOLA
Unit6: Nutrition . . 26
RE
Unit7: Healthand Activity ... .. e 30
B ES
Unit 8: Biomechanicsl:Newton’'sLaws .. .. .. . . ... 34
HENREI—Za2— >0
Unit 9: Biomechanics ll: Motor Control and Movement ... 38
EENF | —EShHITE & EfE
Unit 10: Biomechanics lllI: Air resistance and aerodynamics ... . . 42
FHENZ N—ZEREREEINE
Unit 11: Psychology I: Fixed or Growth Mindset ... . .. ... ... 46
DBE|— T4y IR -IAYFEY M JO—-R-I1VEEY D
Unit12: Psychology Il: Motivation ... .. ... . . . ... 50
IR I—EED
Unit 13: Coaching ... 54
d—F>7
Unit 14: SportsSociology . .. . . 58
ZAR=YHRE
Unit 15: RevieW . . . 62

e



w

Unit 1

Introduction

to Sports Science
ZR—YREADEH

Vocabulary
MDBEEBEDOEER%T a~e DAL SEVRI,

1. physical fitness ()
4. nutrition ()

2. physiology () 3. psychology ()

5. physiotherapist ()

a. DIEE b RKE o BFREL JdAEORR. B e HEF

o

Since the birth of the Olympics in Ancient Greece, athletes have tried to get a
competitive advantage over each other. However, it was not until later that the
principles of science were applied to sport. After the Second World War there was
a battle between two global powers: the United States of America and the Soviet
Union (what we now think of as Russia). There was a nuclear arms race, a race to
put the first person on the moon, and a race to produce the greatest athletes. At
that time the Soviet Union encouraged physical fitness, and supported scientific
research into this field. Once the USA realized that Russian athletes had a
competitive advantage, they also started sports science research.

There are three main scientific fields in sports science: physiology,
biomechanics, and psychology. Physiology uses biological principles to study
how the body reacts to exercise and training. Biomechanics uses mechanical
principles to study how the body moves and reacts to equipment. Psychology uses
psychological principles to study human behavior.

The field of sports science is always growing. The importance of nutrition in
improving athletic performance is now understood. The relationship between
physical activity and health is also applied to our everyday lives. Motor control—
the role of the brain in movement—is now better understood. The role sport plays in
society 1s studied in sport sociology.

As the science of sport has grown, so have the career-related fields. Athletes

require managers, coaches, nutritionists, and physiotherapists. The general public
also uses personal trainers and health supplements. And with all the money in the
global industry of sport, more money can be invested in scientific research to
improve athletic performance even more.

£  competitive advantage [#$ LOEA:]  principles [F# | field [/ ] biomechanics
[NAF 2 =2 X, Bk (W) 7151  biological [ A% ® ]  mechanical [ 7751 7% |
psychological [ [ # %2 ]  behavior [ 1T8)] performance [ ik% 2. /X7 + — < »
A ] motor control [EF ] ]  sport sociology [ AR — V4% ]  nutritionist [ 5%+
global industry [1H5AYEEE |

Comprehension check

. ZRDZEIH Passage 1 DAABRE —BHL TWVWBHS T (true) . —EH L TLVAELVA S F (false)
() WICEBALABTL,

1. The principles of science have been applied to sport since the birth of the
Olympics in Ancient Greece. ( )

2. The Soviet Union encouraged physical fitness after the Second World War.
¢ )

3. Biomechanics, the study of the body’s movement, is one of three main
scientific fields in sports science. ( )

4. In sport sociology the relationship between physical activity and society is
studied. ( )

5. Because there is so much money in the global industry of sport, more money
can be invested in sport science. ( )

Il. "RDZEXH Passage 1 DABYE —HIT DL SICTFEEDEBEED SBEYREHDZFEIRL. ZHIC
S5 ZALBRT L,
1. Trying to get a () has not changed since the birth of sport.

2. After the Second World War, the USA realized Russian athletes had a
competitive advantage and began () research.

3. Biomechanics relates to the () forces behind the motion of bodies.
4. It is common knowledge that nutrition is important to help improve ().

5. Nowadays there are managers, coaches, (), etc. behind professional
athletes.

a. mechanical
d. competitive advantage

b. sports science
e. physiotherapists

c. athletic performance
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Leo Matveyev’s theory of periodization

There have been many great Soviet sport scientists. One of the greatest is the
physiologist, LLeo Matveyev. He studied the performance of Soviet athletes in the
1952 and 1956 Olympics. After comparing the training schedules of successful
athletes with unsuccessful athletes, he was able to create periodized training
plans for the 1960 Rome Olympics. His plan was for the Soviet athletes to reach
their peak performance at those Olympics. This was the height of the Cold War,
so beating America had never been more important. The American track and
field team was looking very strong. They had dominated most of the sporting
competitions up until then. However, when the most important event, the Olympics,
was held, they failed to dominate. They had peaked too soon. Even though the
Soviet team had less talent, they were able to beat the Americans because of
Matveyev’s scientific training method.

7  periodization [H5 REICE—22GbeoNn2 L), ML—=V I Z W OhDERIZ5T
52&)]  periodize #5713 95 |  Cold War [ (8 kRGO T X 1) I &%E %
LETHHAGEE D BARTSH - HEHIREE L, v MlFEPOE T A2RMFBEROLETFE - 14
F e L OXf7.) | dominate [HIHT 5 ]

Comprehension check { ).
EEZEUT Passage 2 (LB 2 ERINDRE = ZZHIC 3EBECA L TR LA T LY,

1. What did Leo Matveyev do?
He ( ) comparing the
training plans of successful athletes with unsuccessful ones.

2. What is the purpose of periodized training plans?
It is that ( ) 1s achieved
at the correct time.

3. Why did America fail to dominate at the 1960 Rome Olympics?
Because ( ) the 1960
Rome Olympics.

Derivatives
RDFRZ TR LR T LY,

Verb Noun
performance
competition

fail
periodize
movement
Rearranging

HEAZBOREKICESLDICHSZAONTEEBZFRAL TXERHMLATI WV, XEBEIZCC @D/
XZIZLTH B0

1. have, since, I, I, English, entered, studied

HFRIZ AP LSk, a2 s L C & 72,

( ) junior high school.
2. was, until, that, this, year, not

SR T o T TRIZZ DORE I - 720

It ( ) he won the game.
3. accident, before, how, the, the, explained, happened, day

WX ZFDOEHA—EHED L) ISR E 2023 L 72,

He ( ) yesterday.
4. the, role, game, he, played, in, satisfied

AETHOR LBEL, 77 v EiiE ST,

The ( ) the fans.
5. as, her, English, she, improved, has

Wl H3geghx LEI L), Hhld LES .

( ), so have you.
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Unit 2
Physiology I:

The Skeletal System
412 | — BIEHEE

Vocabulary
MDBFBEDOEK%E a~e DFNSEVRT L,

2. force of gravity () 3. contract ()

5. red blood cell ()

1. function ()
4.j0int ()

a. BET b, IE o JRIMEK  d. #EE e ESH

Vos

The skeletal system has three main functions: support, attachment, and
leverage. Without the skeletal system the human body would be soft like a jellyfish
and would not be able to stand up straight. Humans are vertebrates. This means
they have a spine, or backbone. This is the central and most important bone in the
skeletal system. The spine is made up of thirty-three small bones called vertebrae.
The bones at the bottom of the spine are larger because they have to carry more
weight. Those at the top of the spine are smaller and more flexible. They are used
more for movement. The spine is curved, not straight. Being curved means that
it can manage the force of gravity from above and ground reaction forces from
below. When athletes run or jump, these ground reaction forces increase. Because
the spine is complex, it can easily be injured. Although sport injuries to the spine
are not the most common, they can often be the most serious and can end athlete’s
careers. Contact sports such as American football, ice hockey and wrestling are
where spinal injuries happen most often.

Bones have places where muscles can attach. When the muscles contract, the
bones move through joints. Longer bones act as levers, increasing the speed or
force of the movement. We can see this when a soccer player takes a free kick, or
when a baseball pitcher pitches a ball. The skeletal system also protects our organs:
the skull protects the brain, and the ribcage protects the lungs and heart. Bones
are strong, but they are flexible and not particularly heavy. Many people believe

10

that the skeletal system is the heaviest part of the body, however this is not true. It
1s 10~15% of our total body weight. What else do bones do? They also store minerals
and fats, and in some bones red blood cells are produced.

£ skeletal system [ 5 #&#ik] support [ 225 Z & | attachment [#i% ]  leverage [T
ZOVER] vertebrate [FHEIY (F&DO0nEH 5D) ] spine [ HHeH | vertebra(e) [ A
(BE¥IE L e #D2175)]  ground reaction force MK/ lever [TZ]  ribcage [Hi%}]

Comprehension check
. RDEXH Passage 1 DABE —HL TWBHR5 T (true) Z. —EHL TWLARLAS F (false)
2 () RICBALRSI L,

1. With the skeletal system humans can stand up straight. ( )
2. The spine is straight and can manage the force of gravity from above. ( )

3. Spinal injuries happen so often that athletes should not do contacts sports.

()
4. We cannot move our bones without the muscles, which are attached to our
joints. ()

5. The skeletal system’s minerals protect the lungs and heart. ( )

Il RDEXH Passage 1 DRNABRE —HT 3 & SICTELDEBENSBEYIHRDDERINL. ZHRIC
SBEZERALRTIL,
1. Humans who have spines, or backbones, belong to ().

2. The larger bones of the () at the bottom carry more weight than the top
ones.

3. The spine is curved so that it can manage () when people run or jump.

4. When a baseball pitcher throws a ball, he uses the longer forearm bone as a

¢ )
5. The () 1is 10~15% of our total body weight.

a. spine b. ground reaction forces
d. vertebrates e. lever

c. skeletal system
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