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29 topics - 83 sections - English + H13 throughout

What is in this pack / 2823 %

- Every topic, section by section, exactly as the site teaches it.
Big. Bpvrelor, SMENE—3.

- An everyday picture first, then the idea taken apart.
e MAETEALLL M S BB,  FRE PR R B .

- The numbers actually worked through.

Bt A R B BUH Y i .

- The wrong answers students actually arrive with.
GRS L IoRe S 52

- Every key term defined in both languages.

AR O AR TR AP FERGE E Lo

- Exam-focus questions for each section.

PSR AE S .

How to use it / {fnf{gi A

- Read the metaphor, close the book, and explain the section to someone else in your own words.
KiEkem, RES LN, HECHSIEX —WiIkAM AN .

- Only then read the detail. The order matters: the picture is the thing you keep.

RIGH AN WFREE: HIEEAEICIZ BiY 254 mim .

- Work the numbers on paper. Reading arithmetic is not the same as doing it.

B — e B EH —h. BEmEHRARSE.

- Read the mistakes before the exam, not the night before.

P BN, PEERIR R
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A.l1l

Inter-system communication
F ot

Guiding question / 5|5

How do the nervous and endocrine systems work together to regulate body systems and maintain

homeostasis?

PhaR Ry 53 s F S8 T L w1 SR RS &

The body communicates through fast, precise neural pathways and slower, longer-lasting endocrine signals.

Their coordination allows a single change in the environment to trigger rapid protective action and sustained

regulation of energy, temperature, fluids and recovery.

By i il P i R 2l g, DR AR IS AH A S ) S A N IS S AT I P R B U R BT AL TR AR S [R] IR 5 | A i e

Communication systems - J@il&SE

First, picture it / JEiX FEAR
Your body has two ways to send a message, and they work nothing alike. The nervous system is a phone
call: you tap someone on the shoulder and they move before you have finished the sentence. The
endocrine system is a noticeboard: you write a note, pin it up, and everyone who reads it over the next
hour acts on it. A phone call and a billboard - same information, completely different timing.
BiEAmrzEE ek, ENMTENAEEAE. MERGEG @G FRNEANEE, MEERFERE
WRCZA T . WA WARGB—IAER: HRE—KMERET L, BTR—DNBRIFABZIIE. FHEREEE
B, gy A K2 .

The detail / P41k

A nerve carries an electrical impulse along its length.
Phze R FEA SRR

Nerve endings never touch the next cell. The gap is the synapse.
PERMAA S T — A B, X8 2B 5l

To cross it, the cell releases a neurotransmitter into the synaptic cleft.
HTISRRE, AR e R R S mIBE .

The transmitter binds a receptor on the far cell, and the signal turns electrical again.
S B MAEEZ RS &, BSEHERRES.

So one nerve signal is electrical -> chemical -> electrical - a relay race with a baton.
HIt— s S W > 0% > W, RS g h %,

A gland releases hormones straight into the bloodstream.
PR AR E R R L i e

Blood carries a hormone to every cell in the body...
MiEitHEFI =S54,

...but only a target cell responds to it.

...... HAARAE ST R R B

A cell is a target only if it carries the matching receptor, shaped like a lock.
— AR AN, DA ERIRZ R, ARG — R LR

Nerve speed: milliseconds. A knee reflex is finished in about 50 ms - before you feel the tap.
LR PR RRUHAITE 50 R 7e k- LI B SRS R .

Hormone speed: seconds to days. Insulin acts within minutes; growth hormone works over nights.
WA PRIR. RBRMEILph PR, AR EERE N AR B .

Nerve reach: local and precise - one nerve, one small group of muscles.
PRI JRiRmoR e--—iRehze, — /DML

Hormone reach: widespread - bone, skin, liver and muscle all at once.
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WEIEE: TR--E Bk TEALPY s 3258 .

The flip side: a hormone cannot be aimed, so an unwanted side effect is felt body-wide.
ROFET: WE I, PSR IR R 2 & 25

In a comparison question, speed and reach are the two things that earn the mark.
PeRGE GRS 5T K.

The numbers / E—5&

Line the timings up and the pattern is easy to remember. A reflex arc - stimulus to muscle response - runs about
30 to 50 milliseconds. A hormonal response: adrenaline begins lifting heart rate in roughly 30 seconds to a couple
of minutes; insulin works on a scale of minutes to hours; growth hormone and testosterone shape adaptation over
weeks to months. A habit worth building for the exam: whenever a question asks you to explain a control
mechanism, ask two questions of it - how fast, and how far. Fast and local means neural. Slow and wide means
endocrine. That one habit answers most of the comparison questions.

ORI R HEE S, MARRASICH . SIR-- AR R B-- KA R 30350/ . IR b B LIRE KAE30RIF =45
Common mistakes / S5,

"The nervous system is electrical and the endocrine system is chemical.” This is only half right and it is a very
common loss of a mark. Nerves are electrical along the wire but chemical across every synapse. Endocrine
signalling is chemical for the whole journey. Saying "nerves are electrical" with no qualification is the kind of
answer that sounds confident and scores partial.
"M RGURE, NBRGRILFR. X RN T, WRIEEE WAES R shEARREs R, R4S

"Hormones act everywhere." They travel everywhere, but they only act on target cells carrying the right
receptor. Everywhere else is a passenger, not a destination.

"WMEEMT2SELE. “ENMS2GE 2, HEREHPZ KRR AEE . Hibibr URRE, SREM.

"Adrenaline works instantly because it is fast in sport." It travels fast because the blood moves fast, not because

it is a nerve signal. It is still measurably slower than a nerve impulse, and an answer that treats it as instant

confuses the two systems.

" ERRRIEIB A ESIRY, FrOARBRRIR . SR BN, SRECHERMEES . EUR LA e e vh 218

Why it matters / Jgft A B
A sprint is the cleanest example of both systems running at once. The gun fires. Your nervous system has already
asked your leg muscles to contract in well under a second, because the alternative - waiting for adrenaline to arrive
- would leave you standing on the blocks. Adrenaline then takes over for the next few minutes, raising heart rate,
redirecting blood to the muscles and freeing glucose. Sport does not choose between the two systems. It uses the
fast one to start and the slow one to keep going.

R RS E N LIRS T30 RIEIE—%1, RME AR5 C RS —FRiLSILAREGE 1, B 5 — k-5 L

Nervous control is rapid, precise, localised and usually short-lived.

il Pk R, R, R R .

Endocrine control is slower, widespread and longer-lasting.
P EEEE . SMIMTER) T, FRE R .
Key terms / O ARG
Homeostasis faZ
The maintenance of a stable internal environment within workable limits.

PN TR B R AT TARRI A TG Y
Negative feedback )2 i5
A response that counters a change and returns the variable toward its normal range.

TGIHAEAL, R R [l 3] 1 5 TSR R 5t o
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Positive feedback IEJRi#
A response that amplifies a change until a specific endpoint.

TR A F R BR e & s R 5
Compared / ¥k

Feature Nervous system Endocrine system

Signal Electrical impulses;neurotransmitters at synapses Hormones carried in blood

Speed Milliseconds Seconds to days

Effect Fast, precise, localised Slower, widespread, longer-lasting
rh SO R

FHAIE Phiz A58 PSR 5L

w5 PhzCHUKI;  SEhAb e i M358 S AR

133 =g BEX

Tem P, K. R BIE. ;. HA

Worked examples / 925
>
At the start of a sprint, somatic motor output produces rapid skeletal-muscle contraction while adrenaline
increases cardiovascular readiness and mobilises energy.
PRI, AREIZ A AR LG e, R AR TRl I M v AR TR B B AR B
Quick check / gk s
1. Name the two main communication systems.
P PR ELE RS .
2. Sequence stimulus, receptor, control centre, effector and response in a negative-feedback loop.
ORI, 32, FEBl . SRR REHES] 7 R i R .
Exam focus / 2% %
Explain how nervous and endocrine control can act at different time scales.

PR ol 2 L A DA 2 D ) R AR T o ) R

Neural pathways and coordination - %@ 5

First, picture it / JeiX FE
Think of your body as a two-storey building with a control room on the top floor. The brain and spinal cord
are the control room: they receive every report, decide what to do, and send the orders down. Everything
else - all the wires running through the building - is the peripheral nervous system. The wires do not decide
anything. They carry. A message can go up to the control room, or come down from it, but the decision is
always made upstairs.
B AR — PR, TR RERE. B Rssms: eislais. JveEMft 4. Feask T
o BHLHE RN —VI--Fifi TR -2 HE M RG . RBABIEMICE, BNRATHEE. HBW LR
%, WA PR EE TR, HIGERERIEE L.
The detail / ¥4I
The central nervous system - the brain and the spinal cord - is the processing centre.
rpikEh e R ot A - R B P .
The spinal cord is especially worth understanding on its own terms: it is not just a cable running between the brain
and the body.
BROUHEG PR e R AR RM S IENSL, eARSRRATSRP L.
It is a decision-making centre in its own right.
XIERMRHTEB B R ARS SRR TIERR R .

That is why a knee jerk still works when the spinal cord is intact but the brain is not being consulted. The cord can
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handle a simple, fast, protective job entirely on its own.

Afe v U H SR A R, Pk, PR PERIEESS .
The peripheral nervous system is everything outside the brain and spinal cord, and it comes in two functionally
different halves.

JAE g R a5 R A B2 S —Y), ETEThAE B lkimiE.
The somatic system drives skeletal muscle - the muscle you can consciously choose to move, like the muscles of
your arm when you decide to jump.

Wk F SR h B B L] A RN UoE iR giash e, b s e ke Bk 8 AL .
The autonomic system runs everything you cannot consciously control: glands, smooth muscle in your organs and
gut, and the cardiac muscle of your heart.

HERGENTPA R EEA RN Rk, SEmEEEerrEEil, PO Ol
You can decide to raise your arm. You cannot decide to raise your heart rate, and you would not want to be able
to.

W DAJCEGE TR, HpKEIvERS 0K, mEFRA 25 EH CRRIVE.
The autonomic system then splits again in two, and the two halves pull in opposite directions.

HERGE X kFiE, PRI AR .
The sympathetic division prepares you for action or stress.

RS STRATAISRE S e g R0, PORAGE. R ER SRR, gL,
It raises heart rate, widens the airways, redirects blood to the muscles, and slows digestion.

RIZZ RS LR : RS IHLRRE R 1A .
The parasympathetic division does the opposite: it supports recovery, digestion and saving energy.
BEHIRLEMR, XA R — AR — AT TR — A4
The textbook image is that these are two ends of one accelerator and one brake.
— AR FER: B R R I fIR .
A useful correction to that image: they are not simply on and off. Most of the time both are active, and what
changes is the balance between them.
ZRIHRPIE AR TAE, EIRER e Z FAF6 .
After exercise the balance shifts.
BAERG, P,
Parasympathetic activity rises, heart rate falls back toward resting levels, and digestion and repair can proceed.
ARG EAE, DR EIEBIESER SRR, RS LET.
At the same time the endocrine system is doing slower, longer work: growth hormone and insulin support tissue
repair, energy regulation and longer-term adaptation.
SRR, N IBRSIEBER. BRAMTLE: ARBEMESFEIRAZUEE. REHT K INERM.
So recovery is not one switch. It is the nervous system winding down while the hormonal system quietly rebuilds.
iR EIEA R AR, MR RGIBERE TR, RN HRRG NN ERE.
The numbers / H—&

Here is a way to make the two halves of the autonomic system stick. At rest, take a resting heart rate of about 60

beats per minute. Sympathetic activation can push it to 180 or more in a maximal effort; the parasympathetic

system is what brings it back down afterwards, typically by around 10 to 20 beats per minute once recovery starts.

The exam habit: whenever a question gives you a change in heart rate, ask which division is being described and

in which direction it is pushing.

RBEA—ARIEE RGP LR E. HRORRARES 60K G AR KRS IFHE SR 180 EEH 5; AR
Common mistakes / Sy s

"The spinal cord only passes messages to the brain." The single most important correction here. The cord is a
processing centre in its own right, which is exactly why reflexes are integrated there and can happen without the
brain.

"EHER RGBS KM, XX REEMYIE. BASRRLE PO, XIERRFESETEE. HFAARERNSS
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"Autonomic means involuntary, so the heart is not muscle.” Cardiac muscle is muscle, and it is under autonomic
control. Involuntary describes who is in charge, not what the tissue is made of.

"HERRAZEEER, PUCOCIERRIA. ONERILA, MEZAEMELA. AZEEERNRAR T, SR

"Sympathetic and parasympathetic are simply on and off." Both are usually active at once; what changes is the
balance. Treat them as a dimmer switch, not a light switch.
"R, BRI, PR RN AR TR, AR e EDEIRR, WA R ESE IR,

Why it matters / i+ A HEE
This is the wiring behind every moment of a performance. The sprinter who lifts their arms on the blocks is somatic
control. The same athlete's heart rate climbing from 60 to 190 in six seconds is autonomic sympathetic control,
and the fact that they do not consciously control it is the point. Being able to name which system is doing the work,
and how fast and how wide it acts, is what lets you explain a performance rather than just describe it.

XS RKRIE R IR . R EESE TR RERE 5, MRS WAL 3 B AL RAEA T PIA60THE1190, )

Somatic pathways control voluntary skeletal muscle, such as deciding to jump.

Ak IR R AL, Bl P Bk

Autonomic pathways control glands, smooth muscle and cardiac muscle without conscious effort.
B FidEsash . ERImoIl, AHEERRS .

The sympathetic division prepares the body for action or stress; the parasympathetic division supports recovery,
digestion and energy conservation.
BRI 5 STRATAN B T e s B SSRGS R IR IR ALRIRE B IR
Key terms / B 0ARiE
CNS iRz R4
Brain and spinal cord; integration and coordination.
foifn#raE; BaS5HhiA.
PNS JiHI#hZ RSG5

Nerves outside the CNS that carry sensory and motor information.
RSP hZE, R RRERIEENEE .
Reflex K%

A rapid automatic protective response integrated mainly at the spinal cord.
T h BB SR F S PR R .
Formulas / A3
After exercise, parasympathetic activity can support recovery while endocrine signals such as growth hormone and
insulin support repair, energy regulation and longer-term adaptation.
1B3ENE, RIZZRREA TR A RKEMEBRSRFN MG S W F B R AR S .
Worked examples / &4l
>
Compare somatic and autonomic control in a sport context.
1E38 A EBE EL B ik A5 A 2452
Exam focus / 2154
Differentiate sympathetic and parasympathetic activity.
X 53 22 1K 5 Rl 22 Rk TG 2l
Explain how negative feedback supports homeostasis.

SRR B Bt v e i R
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A.1.2

Intra-system communication
FELNEIR

Guiding question / 5|5
How do organ systems work together within the body to support performance and homeostasis?
SRR E R F S H R ST ER?

Organ systems are interdependent. Nervous, endocrine, cardiovascular, respiratory, muscular and excretory
systems exchange information and constrain one another so that the body can respond to changing demands
without losing internal stability.

arH ARG ERTF. M. Wik, OMmE. k. LRSS HE RS ZHE B E RS, SR aE B R TER, I 4ERPIE

Systems working together - &%t T/E

First, picture it / JeiX FEAR

Your organs are not separate machines sitting in the same room. They are one connected system, like the
departments of a hospital sharing the same patient. The heart does not just pump;it depends on the lungs
to fill it with oxygen and the blood to carry that oxygen to the muscles. The muscles do not just burn fuel,
they need the gut to deliver it, the kidneys to manage waste, and the brain to tell them when to fire. Pull
any one department out and the patient does not get slightly worse. They get much worse, all at once.
IR E AR & BN BAER — A BEHLER. B —MEERARS, IRE —F BB &R S s b—
AN OIS BRI, BB E R, ABMmREEAERNA. DAads RRRREL eilHEmiE
TEIRELE R, TEENRLREEY, FTEERMERENMT AR M p e — AR, WAL 2 R RRE
7%, MREZHOLA). R HERIRE 2.

The detail / FEANE#

Organ systems are interdependent.

A E R R AR
Nervous, endocrine, cardiovascular, respiratory, muscular and excretory systems all constrain one another, and
they all maintain homeostasis together.

e, P, O, WEOR. ILAFIHER RS BRI, HItEgERTRR &,
A good way to picture it: homeostasis is not a single thermostat in one room. It is a building full of thermostats -
temperature, blood glucose, blood pressure, pH, fluid balance, oxygen and carbon dioxide levels - all holding their
own set points at the same time, all being nudged around constantly by exercise, by food and by the weather, and
all being corrected by the same two systems you already know: nerves for fast local corrections, hormones for
slow wide ones.

—AMGFEmE R RAAREAE N B —AMERES, kR A RS- R, MR, pH. RICPRE . AU
Why are nerves fast and hormones slow?

Jift 2vhzgt, #HERE?
It comes down to how the message travels.

XU TE S LR Ko
A nerve impulse is a physical wave of electricity moving down a cable - the speed is limited only by how fast that
wave can travel and how far the cable is.

Phzip R AT E AL R T ERRI— BRI AEDE, o RS2 B A B ik i BE AL T 1K BRI
A hormone has to be released into blood, survive the journey, and diffuse out of the capillary at the far end.

T R A R B ML L, AEHOE RS, A B0 ML A oK
Blood moves at roughly one metre per second at rest, so the delivery time is essentially the distance the blood has
to travel.

M AR SR L CASERY — R B BE AN, BT LARS I I TR] 74 5 b gk e i 70 2 A B Y
That is why a hormone can reach a fingertip in under a second but an organ deep in the abdomen takes longer,
and why the whole system is inherently slower than a wire.
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XA 2MES B PR BNERE R, WA FEBHRCHSREREEX, Wit aXERGEEAN LR —RBLE.
Now zoom out to the whole athlete.

FHEB D 2 ba 30 5
Every time a muscle works it needs oxygen delivered and carbon dioxide removed.

BRI TAE T ZEE R a8 ALk,

The heart and lungs must respond within seconds, and the respiratory system must actually change its own
settings - faster and deeper breathing, or slower and shallower - rather than waiting to be told what to do.

Ol LR I E R BT, PRI SR 48 50 FLIE % A A3 E--PFIROM PSR,  sRilhs 2k A R 5 A 1S iz B 2.
Meanwhile the digestive system is not busy during a race, which is exactly why the parasympathetic branch quietly
pulls back on digestion during effort and lets it resume in recovery.

SUeREm, LRGN AICR, X E R R 22 RSy AR R R e R FRAER S B e R LR P
The systems even take turns being the priority.

XERGHE RO LR
Different systems are tuned for different jobs, and the body shifts the balance depending on the demand.

AEIBFRGE A FE P TAET PR, Sk MR T RS .

At rest and in recovery, digestion and repair matter more.

RN, HLSBEEEY
During exercise, delivery of oxygen and removal of waste matter more.

BB, SRR YRR
That re-prioritising is the whole point of inter-system communication: one change in the environment, such as the
starter's gun or a sudden rise in body temperature, triggers a rapid protective response and a slower sustained
adjustment at the same time.

XMEBHEENR S, IERRGMEIRARE XFHE: P E—B, kS Rmsiki 58 Lok, ZE kR — AP i )
The numbers / H—5&

Numbers to keep in your pocket. Blood flow to skeletal muscle at rest is roughly 20% of cardiac output; during
maximal exercise it can rise to around 80-85%. Heart rate at rest is about 60 beats per minute, and 190 or more in
a maximal effort. Blood travels at roughly 1 metre per second at rest, which is the basic reason hormone delivery is
slower than nerve conduction. Oxygen delivery to the working muscle is the number that explains why training the
aerobic system improves the phosphagen and glycolytic systems too - you cannot extract what you never
delivered.

i BHCAEN T AR . F S IRILA L ALY o O 20%, 5 KIE 2Tk 80-85%. HHALHRAC0RESph, B k% N1k 190;

Common mistakes / G5

"Each system works alone and the brain coordinates them." The brain coordinates, yes, but the systems also
constrain and depend on each other chemically and physically all the time. The heart cannot pump what the

lungs have not oxygenated.
"BARGE A TE, hRBCR . KT, HRSEZ W —EfEL2 e EEARE . amkd. AR amEn

"Nerves are fast and hormones are slow, so hormones are unimportant in sport." Slow is not the same as
unimportant. Adrenaline, insulin and growth hormone all matter enormously; they act on a longer timescale and
over a wider area.

PRz, AR, PSSP ARE, "BAETAEE. W ERER. BSIEAEKHEBIEE R, URENE AR

"Only two systems count: nervous and endocrine.” The cardiovascular, respiratory, muscular and excretory
systems are the ones being regulated. Treating them as bystanders loses the whole idea of inter-system
communication.
"HEMARGHE: g, OoMmE. k. DLAFHER RS ERBEHEFN R WETSRERE, I T RSN
Why it matters / Wt 2 HEE
This is where a sports scientist earns their degree. Explaining why a runner needs to taper, why an altitude camp
works, why a trained athlete recovers faster, or why a heatwave Kkills a cyclist all come down to the same idea: two
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or more systems pushing the same variable in the same direction until something has to give. When you can name
the systems, the direction each one is pushing and the timescale it works on, you can explain almost any
performance question the paper sets.

WHBFAMIEREX BRI, It 2B I SRS 263, NGARBE3)

U 2B R, it 2w S -

pin

The cardiovascular and respiratory systems deliver oxygen and nutrients and remove carbon dioxide and heat.

O ML 5 IR R SR SR URE R, FRREBR AL S .

The muscular system uses oxygen and nutrients to produce force.

LY R GRS E R ™ A o

The endocrine system adjusts energy availability, while the excretory system removes waste and excess water.
Mo RGE T RE R Y, HEE RS ERR R RS Bk 5.
Key terms / B0 ARiE
Integration &
Coordinated activity across systems that supports performance and survival.

BRGNS, XFRHRAS5EF.
Formulas / A3

During exercise, breathing and circulation increase delivery of oxygen and nutrients, muscles use them to produce
energy, and endocrine signals help regulate fuel.

BN, RIS OE PRSI RS SRR, LR X e iR A e R, o s S R BRI
Worked examples / S5
>
Explain why no organ system works in isolation.
R AT 2888 RGEA RN TAE.
Exam focus / 2N
Name two systems involved in thermoregulation.

RIS 5 KRAVEIPA RS,

Feedback and integrated examples - JR 545 & 905

First, picture it / JEiX FEAR
Your body is full of smoke alarms. Most of them work by negative feedback: the alarm senses smoke, and
instead of making more smoke, it switches on the sprinklers and the room goes back to normal. That is
negative feedback - the response undoes the change. But a smoke alarm is also wired into a fire drill.
Once the alarm is triggered, the building does not calmly return to normal. It escalates, on purpose, until
the fire is out. That is positive feedback - the response makes the change bigger, and it is not a fault, it is
the design.
PRI SRR B T B E RS . KRN RE LR IRESFBAIAEG, FRIEEZH, mRTHFmEH, ik
BRI R o X E R 01 SR - I BRI T 284 (BRI E NP . —EIRER, BHES 2 FEthmE 3 E
W, MERSARIIER, HIIK#EIPK. ZRAERBR--RPIEERER, XL R—ME, mditit.

The detail / ¥E4IHIR

Negative feedback is the most common control mechanism in the body, and it is the default.

AR B S iR RS LB PR L, BRI
It counteracts a change and returns the variable toward its normal range.

EHGHEL, RN IERE G
When body temperature rises, temperature-sensitive receptors in the skin and the hypothalamus detect it, and the
response is sweating and widening of skin blood vessels, which pushes heat out.

ki BT, SRS B iR Rz A R AL, R HTRBRIMAE Y TR, RN L
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When it falls, the response is shivering and narrowing of skin blood vessels, which keeps heat in.
LRI TR, ROSRREDR B R e, fedE R .
Crucially, the response stops as soon as the variable is back in range.

REAET, —HERRBNEFEGEHE, RERXAFIL,

That switching off is the defining feature of negative feedback, and it is what stops a fever from cooking you.
IR 2P R AR T TR BHE S, WIER Bk R IR E .

Positive feedback is rarer, and it has a specific job: it amplifies a change until a particular endpoint is reached.
IERBEPW, EH - AWHAIRS: BERER, BREFIEAER .

Blood clotting is the standard example.
BEM LR ST

A small cut damages a vessel wall, platelets gather at the site, and the clotting factors they release attract more

platelets, which release more factors.

MmEREA —/MG0, MMRBHESGAL, ETTRBREm B T X518 2R, JEERBCESHET.
The loop is self-amplifying.
XA R B RIKAY
It runs until the clot seals the damage, and then it stops - but the endpoint is the point.
B HB T EmEE P R e A5 k- M S EAE TR A s
Without positive feedback you would never stop bleeding.
B IE R BHRSKZ 1A 1.
Childbirth is the other classic example: contractions trigger hormones that strengthen contractions, until the baby is
delivered.

SRR AGIEIT: EARSIRME, WEME R, HEGLRH.

The integrated examples are where this stops being abstract.

MR AR, MRMERERT .
In thermoregulation during a hot match, temperature receptors detect the rise, the control centre compares it
against the set point, the effectors - sweat glands and skin blood vessels - act, and water is conserved through the
antidiuretic hormone.

TE R T P AR IR S

o OREERRSZ AR B, ROt E SEOE RLER, RONES--IF IR BRI -- PR AR,  WINBIRR R RTK 5 .
The nervous system handles the immediate correction; the hormonal system handles the slower conservation of
fluid.

W RGLFMRRIE, MERSEFE BRI,
One event, two systems, two timescales.

El—fFd, BARSE, PP E R,
The fight-or-flight response is the other integrated example.

i Bk B e N R 55— AR A BT
Sympathetic nervous activity and adrenaline together raise heart rate, breathing rate, muscle blood flow and
available energy, all at once, in response to one stimulus.

RS E LRE R, RO, IR, DI R AT FAE R, JLIE bR — A .
The body is not choosing between systems here.

B e B ARG Z Bk E, mA S E N ABA, BB BT SR R, 3 B8 R
Itis calling both, on purpose, because a threat needs an immediate response and a sustained one. Every part of
that sentence is examinable, and the ability to use it on an unfamiliar example is exactly what the command word
Apply is asking for.

XANEAEEA IR DA, AR B AME R AP AERB T b, R a2 R B R EIRE ) .
The numbers / HE—H&

Work through a real thermoregulation chain with numbers, because that is the shape the exam likes. A runner
starts at 37 degC. In a hot race, core temperature climbs by about 1-1.5 degC before the correction catches up.
Sweat rate in a hot endurance event can reach 1-2 litres per hour, and the guidance in the workbook is that losing
more than about 2% of body mass through sweat is the threshold to act on. For a 60 kg athlete, 2% is 1.2 kg of
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fluid. That is why drinking to a plan, not to thirst, is the practical skill this section is really teaching.

B — e F AR TR, PRSI E R AE . MRk 37

degC. fTERIILTF D, Bk EFZ1201.5

degC, KIEAIGRF o Wil SRR A/ M 120271, W L/EBHS AR SR P HE R E 229080 2 1 AT 3l
Common mistakes / Sy,

"Negative feedback means the body stops the change." It means the body opposes the change until the
variable returns to range, then switches off. The change itself happened; the response undoes it.

"R B R S ARLIE (. BN SRS ERIERBIBERE, RERH. BRAGCRRET, RN,

"Positive feedback is a fault in the body." It is a designed mechanism with an endpoint. Clotting and childbirth
both fail without it.
BRI SRR . ER—AEE RS RPLE . BOE IR, BRI M ER 2RI

"One change in the environment can only produce one response.” The whole point of inter-system

communication is that one stimulus can trigger a fast response and a slow response at the same time.

Temperature rise gives you sweating and ADH release.

"ERBEHY— KA RAE AR B ARG A R SOEFET,  — AR DARI fh % — A~ B PR — M8 R B iR BT

Why it matters / Jpft 2 HE
Feedback is what makes an athlete adaptable rather than merely reactive. A body that only reacted once would be
helpless the second time a condition changed. Instead, every training session, every acclimatisation and every
taper teaches the control systems a slightly better setting, which is the physiological reason training works at all.
When a question asks you to justify a training change, the answer is almost always a variable, a receptor, a control
centre, an effector and a feedback loop.
RBHLEZE 3 AR ER N, WA RRESNRL. — RIS IR, TERAE IRSEN RN T . HR, 5—Kil2

Thermoregulation in heat involves sensory detection, nervous control of sweating and vasodilation, and
endocrine water conservation through ADH.
i TR AR P TS MR IR, PAGEE HiRR BRI TK 5 PR

After a meal, pancreatic insulin helps cells take up glucose and storage occurs in the liver and muscles.

BIG, PRI A AR B AR AR, PAERUILIA BB {7 RE Bt

Fight or flight uses sympathetic nervous activity and adrenaline to raise heart rate, breathing, blood flow to
muscles and available energy.
ok > mlg R I i B ) 2 IR e v A A E IR, R0, PRI, LA iim AT A
Key terms / O ARG
Thermoregulation #IRJHY
Control of temperature through heat loss, heat production and circulation.

JBHER, PERVIIR IR R AR .
Eustress FRIES

Useful challenge that energises and focuses performance.
APk, TR IR R,
Formulas / &%

A football player in a hot match sweats, vasodilates and shifts blood between the skin, muscles and other tissues.
Explain the nervous and endocrine contributions.

RERZEN RAEF R ILFE P T LR, JRERR. NSRRI, PRIy 5 ifE .
Worked examples / S

>
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Compare negative and positive feedback with one example of each.
BB S IE R, TR &R — BT
Exam focus / BHE A,
Why is integration important during exercise?
It 2@ ARG S RER?
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A.1.3

Nervous and endocrine control of movement
oy L i S EZ 3T 1 S S |

Guiding question / 5|5
How do the nervous and endocrine systems control movement and physical performance?

P23 i R GE I P8 3 5 B AR BL?

Movement begins with sensory information and a decision in the CNS, continues through motor output to an
effector, and is refined by feedback. Hormones modify readiness, energy availability, strength, tissue repair and
the physiological response to training.

AR T RGN BRI AYOE, Zia3hfinthBNERes, Frh RBIABHEIE. MW ESRE. e, hE., 48

Voluntary movement and reflexes - BiZZizah5 45t

First, picture it / JeiX FEAR

Every movement you make on purpose goes through a phone call with the control room. You decide to
jump, your brain calls your leg muscles, and they obey. But some things must not wait for a phone call. If
something hot touches your hand, waiting for your brain to weigh up the options would be far too slow. So
instead a shortcut wire runs straight from the skin to the spinal cord and back to the muscle, with no call to
the brain at all. It is a reflex, and the reason it exists is simple: speed beats politeness when you are being
burned.
WETAE AR BHAENE, SRS ST —a@mig. wovEsk, WiTRiESEEIe, AR . HELELS
RESFHLIG . ANSRA RS RAREEN IR T, SRR PR RE R8T o PO — AR IR 2 B A B I 31 45 1
, BEIZINE, SEATRIESR. SRR, FERPhMRER: SRR, HEILL e R,

The detail / ¥E4IHIR

Voluntary movement runs through four stages, and examiners like them in this order.
BERIZAN A B, B E E R A -

First, sensory input: receptors detect something - light, sound, touch or position.
i, BRI 2SRRI RO, 5. R .

Second, central processing: the brain and spinal cord interpret that information.
B, PR A REIRREX LG R .

Third, motor output: motor neurons carry the instruction out to the muscles or glands.
H=, iadhth: 2Tt 2 E I e .

Fourth, effector response: the muscle or gland actually does something.

SN, BigRR B LSRR FLE S B .

If you can name all four in order for an unfamiliar example, you have answered most of the Trace and Sequence
questions in the paper.
WRARRETERA 2 7 sp WP BE XU, &l ER S ECE A H S A R T .

Reaction time is the gap between the stimulus appearing and the movement starting, and it is measurable, which
makes it examinable.

S SEI )R A BB S E I S Z MR EIRE, el IR, PR,
Visual reaction time is typically around 200-250 milliseconds; auditory is faster, around 140-180 milliseconds,

because sound reaches the brain slightly sooner than light does.
PUHE S LI )58 3 9200 2502 7Y ;

Anticipation is what a trained athlete actually does in competition: they start before the stimulus arrives, which is

why sprinters in the blocks are already moving at the gun rather than reacting to it.
WrREEE R, 291408)1802EFy, PRy & B0k K LT .

Reacting is what untrained players do, and it costs about a fifth of a second.
A RN RAN2 0 RAELL S P EIERAYE: RSBk 2 ik a3 Y, Xt it 2 g EAYRIIE 3 5 ek i 28
PEH R B R AR ZINZRRE T, AT A R AT 5 2 — .
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Reflexes are fast, involuntary and protective, and the spinal cord is in charge.

BRGHRE . ARESER. BARYE, FFHhEERT.
The knee jerk is the textbook example: the tendon under the kneecap is stretched, the stretch receptors in the
muscle fire, the information goes straight to the spinal cord, motor neurons respond, the quadriceps contracts and
the lower leg swings forward - all before the brain has registered that anything happened.

R R BB M TR B AR, ALY P ARTRIRSZ 34, B EEGENGRE, EahmhzoelEth R, B kALK,
A reflex is not a smaller version of a voluntary movement. It is a different circuit, designed for a different job.

R RS A G/PR", BB —EBERN, hB—MMEFmikit.
The spinal cord is also smart enough to know when not to answer.

A BEE I PR HGE T 2 A % 0] o
If a muscle is already contracted, stretching it further would risk tearing it, so the circuit reduces its own response.

RPN e, Fl— PR, TRIXABIREFEICE SR P
This is called reciprocal inhibition: the muscle that must relax is deliberately switched off at the same time as the
muscle that contracts.

XM ZZE A BB ETRILPY ,  SAEBRAL ARG IR 205 P
It is the reason a knee jerk is a smooth movement rather than a spasm, and it is a detail that separates a strong
answer from a correct one.

X IERBR SR A FREAMEm A REERER, R ERRT EERE— A
Finally, reflexes do not stop at the knee.

W, RGHLA TR R ST
Walking, swallowing, breathing, blinking and the withdrawal of a hand from a hot surface are all spinal reflexes
running in everyday life.

. HW. PR, IZHR, CARARTF ARk bgill, #52 HE AR P RS BER bt
They are not things you decided to do. They are the default wiring that you do not have to think about, which is
exactly what makes them reliable under pressure.

EMNARIFIGE LR WA, R IRA 282 RERIAREE-- X E R EIITEE ) FRAT SRR
The numbers / H—&

The numbers here are small and worth memorising. Visual reaction time is about 200-250 ms; auditory reaction

time about 140-180 ms; the total time for a simple reflex arc such as the knee jerk is about 30-50 ms, because it

never reaches the brain. Put those three side by side and the design principle becomes obvious: the spinal cord is

roughly four times faster than seeing and reacting on purpose. That gap is the entire reason reflexes exist.

R—WAECE D, [E1Fe . PR PN 1 £41200F 250280 ; Wik R M ] 29140818028 F; 15 5t i1 — A 140 B 1 St ok A e )

Common mistakes / S5

"A reflex is a very fast voluntary response." It is not voluntary and it is not a response you chose. Involuntary
and fast is the whole point; voluntary would make it useless in an emergency.
RGP R—FhAEFE PR R M. "EBEARER, WA RFERERRM. AZEEERmER, XEREHES MR ER,

"All reflexes are processed in the brain." Most protective reflexes are integrated in the spinal cord. The brain is
told afterwards, if at all.

"B RERAER AL, K BERP YRR GRS PR A . KINE2AZEA PSRN, RARALS 28 %M.

"Reaction time is how fast you move." Reaction time is the delay before you start moving. Movement speed is a
separate thing, and confusing them costs marks.
"R LI R R AR SR B, RN DR IF MRS 2 BTAYEEIR . MEE R S — RS, RBEZXHEZES
Why it matters / Wt 4B
Reaction time is a real, trainable, measurable number in sport, and it is one of the few physiological things where a
beginner and an elite differ by a large, obvious margin. A goalkeeper who reads a penalty earlier by 50
milliseconds has a genuine physical advantage. This is also where the Apply command word earns marks: a
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sprinter using a block start, a netballer anticipating a pass, and a goalkeeper setting themselves are all the same
principle - using prediction instead of reaction, because prediction is free and reaction always costs you time.

BB RIfEIS A PR . WIZR. AR, WRABULETSBRETREE XAV RAERERZ —. — T RERS0ZEF A

Reaction time is the interval from the stimulus to the start of movement.
S REHR S DA S HH B 232 A 1 4k 2 ] et ]

A reflex is very fast, involuntary, protective and integrated mainly at the spinal cord. It can protect the body while
the brain continues processing other information.
AR, AEE. AR, REOEHERE. E0 DTERN R b R R B i

Key terms / B0 ARiE

Motor output & ZhHiH
Motor-neurone impulses sent from the CNS to an effector.

M BRI 3R g i Sz T El .

Feedback i
Information about the movement returned to the CNS to adjust the next response.

FTFB 3 s BB m K, DL T —IK .
Formulas / 23

In a knee-jerk response, tapping the patellar tendon stretches the quadriceps muscle spindle, information enters
the spinal cord, and the quadriceps contracts so the lower leg moves forward.

RS, bk i A v SRR B A2k, H S RENEHE, R SLAUKE, DB RIRTHZE 3.
Worked examples / S5
>
Distinguish a reflex from a voluntary movement using pathway and speed.
PN I B X 5y IR S S B RS 3
Exam focus / ZHE
Trace a sprint start from stimulus to effector response.
T8I ILE Bi e A T B SR B8 R o

Hormonal influences and sport applications - ¥ EFm 523N H

First, picture it / JeiX FEA
Nerves are a text message. Hormones are a letter that arrives by post. The text arrives first and is specific:
it goes to one phone. The letter travels slowly, reaches everyone in the house, and changes the mood in
the whole house. In sport that means a hundredth of a second can come from your nerves, but a change
that lasts an hour - how much energy your body is willing to spend today, how much it is willing to repair
tonight - comes from hormones.
WG —FME, WER—BHEIRE KRG, BEESIMm R € BRI BT SR8, X3RN
BANIBE, SCEMRRERTHES. EEshORBNRE: a2 —BRRARAMEZ, mfrs—/bris--
WIS EA RBERA S PiER. SERBE S - RAME.

The detail / FE4IH#

The nervous system supports timing, precision and correction.

MERGE Nl FEMBIE: Eovepfmigs. Baa 2 KN, HFEILZBNAIERR.

It decides when a muscle fires and how hard, and it corrects errors within milliseconds.

P RGN EFEILsr Bl JLMEFILR B ) RBE B B3 SR Yic L

The hormonal system does something different: it changes how the body is set up over minutes, hours and days.
FeBEnT, W EIRERRE 0K, WEES BRI IR, B eI L.

Before a race, adrenaline raises heart rate, redirects blood to the muscles and releases glucose so that fuel is
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available. None of that is an accident of the moment; it is a deliberate change of the body's settings, made in
advance, and it cannot be undone by willpower.

IXVCER A RN, R SR BOE A SRR, SEMeR T, M ISR .

The major stress hormones are adrenaline and cortisol.

FEAPLR R R B _EIRR AP .

Adrenaline is the acute one.

& B ERR 2 — A
Cortisol is the chronic one: it raises available glucose, which is useful, but if it stays high for long enough it
promotes protein breakdown, which is exactly the wrong thing for an athlete trying to build or repair tissue.

BEREE RS B E T I, XA A, HARRKYGERTERKRE, MR EAS R, mioe— A B ek 5412161
This is the clearest example on the whole course of why "more" is not always "better" - a hormone that is essential
in a short emergency can be destructive in a long-term situation.

IR TR PR R R T S B A T AT WP AR R OU P A e R, RN T TR R A HE.
The other hormones you need to know run on much longer timescales.

HAb R TR AR E AN HE RS 2.

Testosterone supports muscle protein synthesis, strength and power, and it is the reason resistance training
changes the body structurally rather than just temporarily.

SRR ERRS R, SRR, RN IZRG S Sk, WA SRR BN SRR

Growth hormone supports growth and tissue repair, with much of its work happening during sleep.
ARBEXFERMAABE, HpRR—#5 TIER AR .
Insulin and glucagon between them keep blood glucose in a usable range - insulin moves glucose into cells after a
meal, glucagon releases glucose from storage when fuel runs low.
Jié & 2P e IS % [l DRI 2485 A v P Y - 8 AR A B S T A R NN, s IR 3% AR RS R I 2 % 6 DA v h R
Oestrogen is relevant too: it contributes to bone health, and its cyclical change is one reason iron needs differ
between people.

MESCGR ARG : EA BT B, HANEE R A AR T RIAEZ R RR B Z —.

Notice how the two systems divide the work.

EREPARGE RIS THY.
Timing, precision and immediate correction are neural.

HOL. RS EEANER IR 1E J T i 22 5
Sustained change in capacity - how much power, how much you can repair, how readily you mobilise fuel - is
hormonal.

RE N RIFFEEE-- N BAE 2K, RRIBEZ V. RESHNIRE--B TR
Sport is full of moments that need both: the first three seconds of a 100 m sprint are almost entirely nerve, and the
adaptation that makes those three seconds faster next month is almost entirely hormone.

BN Y FIR RPN ) 100KRAEIEIET =R LT e R MR LIE, WMikiX =T A HZRERM, WILT- 782k
The boundary matters for exam answers.

FRE R B R 2,
You do not need hormone concentrations, half-lives, receptor subtypes or the precise molecular pathway for any of
these.

XS T EAE R R, PR 2R RS B 5 il i o
You need to know which hormone is involved, what broad job it does, which system it belongs to, and give a real
sport example where it is the reason something happens.

WRBERE: R E. ERBATIMA. BTBARS, AN —AELAEE3 6 i e it 2 S8R R .
The numbers /| HE—&

Three numbers to keep. A maximal sprint runs about 10 seconds and is powered almost entirely by the
phosphagen system, so the adrenaline that arrives after the first few seconds is too late to help the race itself - it
helps the ten minutes after it. Bone is the slowest tissue to adapt and the fastest to lose, which is why load and
recovery have to be managed over months rather than weeks. And a rough rule of thumb: resistance training
produces measurable strength change over about 4 to 8 weeks, and bone density responds over 6 to 12 months.
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The fastest thing you can change in sport is nerve and skill; the slowest is bone.
WHEEAEE. hiiZiiof, JLPEehBiRE RS0, PiULBEA SIEME LRSS LA R C s KiB--E IR 2
Common mistakes / Sy

"Adrenaline makes you faster at the start of the race.” For a maximal sprint it arrives after the decisive seconds.
Adrenaline matters most in sustained effort, in the recovery afterwards, and in the seconds-to-minutes window
of a 400 m or 800 m.

" ERRELRTELL SO RN . A, R YGEERLB E 2 T . B LIRBEFRSNNH . 2 RREN,

"Growth hormone builds muscle." Its main job is growth and tissue repair, and much of it acts during sleep. For
building muscle in a trained adult, resistance training and adequate protein are the levers; growth hormone is a
supporting actor, not the star.
ERBMERNA. e EERGRERKMAZEE, mERK—Bo fEmRAEE R SIZ b Rk A REE, ST R

"Hormones are the slow system, so they do not matter in a fast sport.” Slow is not the same as unimportant.
The adrenaline that starts your sprint at 0.6 seconds, the growth hormone that repairs tissue overnight and the

insulin that decides how fuel is handled after a meal are all slow, and all essential.
"WERENARS, PIERNEEAEE, "SASETAEE, iLE0. 6 B LE. BERWASNERKEE. DS

Why it matters / Jpft 2 HE

This section is the difference between explaining and guessing. When a question asks why a sprinter needs a
good sleep, or why a teenage athlete is growing faster than an adult, or why tapering matters before a competition,
hormonal knowledge lets you give the actual mechanism instead of a vague answer about rest. And because the
paper is built on command words, the highest-value skill here is not memorising gland names. It is being able to
take any hormone, describe its broad role, and link it to a specific moment in a specific sport.

X R R Z M S R S H U AE80E 3 PR IR i A DR RIGHORAEA B O 2 B i i

Adrenaline from the adrenal glands increases heart rate, breathing, blood redistribution and glucose mobilisation.

W s s L RRABRIR 08 RO 5 ST 2 R A Bl B

Testosterone supports muscle protein synthesis, strength and power.

S FIAEAR SR R,

Growth hormone supports growth and tissue repair; cortisol increases available glucose but can contribute to
protein breakdown when its effect is prolonged.

ERBE SR ERMAZEE; BORmR s w a6, (IR R il & A 5o i#

Formulas / &%

During a 100 m sprint, the CNS rapidly recruits motor units while adrenaline supports cardiovascular activation.
During strength training, recruitment and training adaptations can increase force; during recovery, growth hormone
and nutrition support repair.

100kspsap, HRRPGE SERIB A b, W EIRER SRR OIS B, SFREMINGER TN E; REN, ARMEES

Worked examples / S5

>

Name two hormones and connect each to a performance or recovery role.

TRHPIRRER, oIk R RBL R A

Exam focus / 215 %E &

How do nervous and endocrine systems cooperate during a weightlifting event?
TIRAEE R, B2 AN 5y 9 ARG W 5 12
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A.2.1

Water and electrolyte balance
K55 B - B

Guiding question / 5|5
How do water and electrolytes maintain health and support performance?
AR AL A Al 2 R S F B2

Water and electrolytes are needed for thermoregulation, circulation, metabolism, nerve impulses, muscle
contraction and joint function. Fluid balance depends on matching intake with losses from sweat, urine,
respiration and faeces.

KGR RHRR P 8E6. R b, ARG R KPR TSI IR PRSP

Functions, intake and loss - JifE. A5k

First, picture it / JeiX FEAR
Your body is a swimming pool that is never empty and never still. Two taps fill it: what you drink, and the
water inside the food you eat. Four drains empty it: sweat, urine, the water you breathe out, and water
leaving in faeces. You are not managing a tank that you fill once. You are managing a pool that is being
filled and drained every minute of every day, and health is the level staying inside a fairly narrow band.
WG — ARG ARk, BAKORGFEEN: BTRK, UREWHhREHK. MAHK
AfsiHkh: . R PR K, DURZEREHGERK. RERMA R A RBEE Xk, md—4
AT AR kit BRI K BLAGRZE B A — A S A TG Y .

The detail / FE4NH#

About 60% of an adult body is water.
AR NE A 60% 727K
That sounds like a lot, and it has to be, because water is the medium in which almost everything happens.
XA BT ER MR, WHSAX 20, B ILTRPTE S AR
Every chemical reaction in the body is a reaction in water.
ik BB — IR A2 R BLER R AR Fp T AY
Every nutrient is transported in water.
B—fE ORI P 8% ;
Every joint is lubricated by water.
A RATER KR .
And most importantly for sport, water is the only way the body can carry heat away from working muscle.
mxha AR EEAR: KR SR E N T E R —i@ 2.
List what water actually does and it is easier to remember: it regulates temperature by sweating, it transports
nutrients and waste, it lubricates tissues, it supports blood volume and therefore blood pressure, and it makes
chemical reactions possible.
TORSEPASRYHFI R, MASCET: Sl HTFANAR, SEEREY, HE44, HnFEAmAERFILE, HEELYR)
Notice that four of those five are about moving or protecting something.
TERRIX R P A S K ek TR R
Water is less a nutrient and more the medium everything else happens in.
KREGHRR—FE SRR, SRR —D AP
Electrolytes are the dissolved minerals that make water work.
R R IR P R, IEREATEKRIFEM.

Sodium holds fluid in the right places and lets nerves fire; potassium is what muscle contraction and the heart
rhythm depend on; chloride helps balance fluid and acid.

PRI R AR AR IE TR R R, JFIE MR RERS AL PRI e AL H IS 4R 7Y 5

Without them the water is there but the chemistry falls apart, which is why drinking plain water for hours on end
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can leave you worse off than not drinking - you dilute the very salts you needed.
FUA BT AR AR AR P 6
BAEN, KEAE, (BALRREL T 8--X IERESEUD R EK T AL R RETE LR E R : MEAR TR SRR T .
The key idea is that fluid balance is a matching problem, not a willpower problem.
REIET: WP R — A~ LR, WA R =S RE .
You stay healthy when intake roughly equals loss, and you fall behind when losses exceed intake.
LRENARBEET HRIN R RFFERRE, LRGeS NI G % )5 .
In a cool room on a normal day, losses are modest and thirst is a good enough guide.
TEER G A8 — K, WRAKR, DRSS
In a hot race, losses can be large enough that thirst arrives far too late, which is why drinking to a plan matters
more than drinking when you feel like it.
AL RPLFEh, iR AR RS O R RMe-- X e J At 2. i Rl kb K HE AE R A gy S e B
The numbers / H—H

Numbers worth having in your head. Total body water is about 60% of adult body mass, so a 70 kg athlete carries

roughly 42 litres. That water arrives as drinking and food, and leaves as roughly 1-2 litres of urine a day, a quarter

to half a litre of sweat on an easy day, and a smaller amount through breathing and faeces. In the heat, sweat loss

rises to about 0.5-2.0 litres per hour with a sodium loss of roughly 300-1000 mg per hour. The exam habit: put the

two taps and the four drains on the same page, then explain any scenario by saying which drain opened and

whether the tap kept up.

FBECIERI T BT BAEANERIK 2 IR EE60%, FiPA—Hi708 T H8 s K MAE 4271k . XK RAYOKMEY, WifE R K

Common mistakes / Sy

"Water is just a drink you take after exercise." Water is the medium for temperature control, transport and every
chemical reaction, and you need it before, during and after - not just after.
KA RIS A JE R IEAR ARG . R RIRIAY . PGS R — KIE SRR BIEISTR, ARTEIBENET . AT P A2 R T A S

"Electrolytes only matter in endurance events." Sodium, potassium and chloride are involved in nerve firing,
muscle contraction and heart rhythm in every session, including a 100 m sprint.

"R R ER W E P A R . BRES S KINGRReh i . DLpREE O, EHE100K Ml

"Thirst tells you when to drink." On a normal day it is a reasonable guide. In a hot long event, fluid loss outruns
the thirst signal, which is why plans exist.
"HXE MR ARHREK . EER L T ER ST ERMEREETHD, RRSMAEDBESH, FA AT
Why it matters / Afl AEE
Every performance has a hidden variable, and in the heat it is fluid. Two per cent of body mass lost to sweat is the
line the workbook uses, and for a 70 kg athlete that is 1.4 kg. Below it, performance is largely protected. Above it,
core temperature climbs, the heart has to beat faster to move the same blood, the gut gets starved of flow, and the
central nervous system begins to suffer, which shows up as worse decision-making and earlier fatigue. Drinking is
not a chore attached to training. It is one of the variables that decides how the session goes.
- RXRABRHAE AL R, mAAESRPERRKR. 2000 ER BT PR LA HRAZ, M7028 g s 5okt 1.
Electrolytes include sodium, potassium and chloride. Sodium supports fluid balance and nerve function;
potassium supports muscle contraction and heart rhythm; chloride supports fluid and acid-base balance.
AL L. BRI BSCRMRICP R AR DhRE s BISE R g R O A SRR AR BT 6
Key terms / O ARG
Dehydration g7k
Body-water deficit that can increase heart rate, core temperature, fatigue and heat-illness risk.
BBk, nHEmOR. BOomi. S RHmE XU .
Osmolality BiEE
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Concentration of dissolved particles in a solution.
el il N R
Formulas / &%

Exercise in heat can increase sweat loss to about 0.5-2.0 litres per hour and sodium loss to about 300-1000 mg per
hour.

e ihtia A Ay TR I R M 2 245/ 0.5-2.07F, Wik 2/ 300-10002E 7E.
Worked examples / 925l
>
Explain why fluid replacement must match sweat losses in hot endurance exercise.
R R A 2. e i 332 2 eb b i 26400 5 TR R DL .
Exam focus / 255N
Name the main routes of fluid intake and loss.
e AR AR ER 1R .

Imbalance and hydration monitoring - Z8 57K & Wil

First, picture it / JEXFEAR
Checking hydration is like checking a car with one instrument on the dashboard. The oil light tells you
something, the temperature gauge tells you something else, and neither one is the whole story. A good
driver cross-checks. Body-mass change tells you how much fluid left, urine colour tells you roughly how
concentrated it is, and urine osmolality tells you how hard the kidneys are working to hold water. Any one
of them alone can mislead you.
Bk ARG R SRR E L — AR AN A L. DL R, KRR — %, WA AR
A8 WFRIVIBLE R XS AR S RIRGR T 200k, RERBCERRRIE 2K, WRIREIE RN &R E
ER T BAKRSE 2 M. BOEHOBE P R — AN BT R IR TR

The detail / £

Dehydration is simply a water deficit: you have lost more fluid than you have taken in.

T 8 R 5, g B SR E YT S UL BV R H AN L 8
It is the mildest and most common of the three problems here, and it is also the one that a well-designed session
should never produce.

ERIXE MR PR Wk WA, RIRWR AT R EIIIZRRAA %™ A IR .
A 1-2% deficit sounds trivial, but it reliably raises heart rate at a given workload, raises core temperature, increases
perceived effort and multiplies the risk of heat illness.

1%F2% A WA KRB R iE, (HE v ik RS A FrgoR Bk, BoRIhE. BRI, JRsfs o XU .
Hypernatremia is too much sodium in the blood.

o A ML R ML 3 i %
It usually follows heavy sweating with too little fluid replacement, because sweat loses more water than sodium, so
replacing the volume with plain water concentrates what is left.

Bl RAEERBHTTMNEA R 2 )5, BOBTREREIKRS 2T, JHEKFMRIEBUR iR TR Eik.

The picture is a runner who has sweated a great deal, has not drunk enough, and whose blood sodium has
climbed.

MOMmE R : — KRR RORA RS, maThE.
The fix is fluid with sodium in it, not more plain water.

DL IpIk R SR, AR E B EK.

Hyponatremia is the opposite: too little sodium in the blood.
AR IEA R . Pk b .

It is the one that surprises people, because it is caused by drinking too much rather than too little.

ERiEARSE, PORE RS K BT R KD .

If a runner drinks several litres of plain water over a long hot event and does not replace sodium, the blood sodium
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can be diluted below safe levels - and the symptoms, which include nausea, headache and confusion, look like
dehydration.
TSR — PEH A RS IR B0 B g 1 5 LA FUK AN *Ma, U RE B BB A e 2R P iR R0 . SRR IR,
This is the single most useful thing to understand on this page, because the treatment is the opposite of what the
patient wants.
IXHRIX — VU AR — 5, BORIRYT 7 R N RS I AR
So how do you monitor it?
2% 08 2 i
The workbook guidance is to keep body-mass loss under 2% during exercise, and to use more than one indicator.
TAEMHRE SR B3PIk FRERFEE2% A, JREE— AL LR

Body-mass change is the most direct: weigh yourself before and after, nude and dried, and subtract.
RERR A BANERE, RERDIFET, REiE.
Urine colour is a crude but useful hydration marker, and it is a poor stand-in on its own because it is also affected
by vitamins, medication and certain foods.
PREGR— AR A DK SR, BB RDFABE, POYdEE R, it 2 Pme.
Urine osmolality measures how concentrated the urine is, which reflects how hard the kidneys are working to
conserve water.
PRI I5E TR B PRI R R, S IO S DRAF K 53 i AR RO RE
The exam-safe way to answer any monitoring question is to name at least two indicators, say what each one
reports, and then say why one alone is not enough.
BB EER R Z T U2 R E PP, RS A R4, RERRE T2 P — AR,
That last clause is what separates a correct answer from a good one.
X — RIE R IR S BRI H B R
The numbers / H—H&

Do the arithmetic once so it is automatic. A 70 kg athlete who finishes a hot race 1.4 kg lighter has lost exactly 2%

of body mass, and 1.4 kg of water is 1.4 litres. For sweat rates, 0.5-2.0 litres per hour over a two-hour race is 1 to 4

litres - which is why a two-hour road event in the heat can empty a normal water bottle several times over. And the

sodium side of the same event: at 300-1000 mg per hour, a two-hour race costs 600-2000 mg of sodium, roughly

a quarter to three-quarters of a teaspoon of salt. That is the number that justifies electrolyte drinks rather than plain

water.

ERM—E, WRRAZIXT . —D70ATHNaah RAE RIILT R T 1487, B RIEHEN2%, M1.487KlRL4T. TR
Common mistakes / B4,

"Urine colour tells you everything about hydration." It is one indicator among several, and it is confounded by
vitamins, medication and food. Weight change and urine osmolality give complementary evidence.

"RERETRIDK SR EIE L. “ERRE TR —, BXZRER. AMMEPT . REELMIRIKESIEER AR

"Hyponatremia happens when you do not drink enough." It happens when you drink plenty but do not replace

sodium. The cause is the opposite of dehydration.
"R MUAE & A AR AT A I o B R AEAEWR TR S HB A b AT . P S K B4R -

"Losing 2% of body mass is nothing." It is the point at which heart rate, core temperature, gut blood flow and
central nervous system function all start to measurably deteriorate.
"WR2WEEBE ZRAT o« "KIEROR, BOoWiR. s i b i ah 2 a7 ik B ey i B A 5 B A
Why it matters / Jgft A BE

Hydration monitoring is one of the few places where an amateur and a professional are separated by paperwork
rather than talent. Weighing before and after, logging what was drunk, and recording urine colour takes about three
minutes and it changes what you can conclude about a session. It is also the safest practical advice in this topic: a
plan that tells you to drink to a number, and to include sodium when the session is long and hot, is a plan that has
been shown to work repeatedly.
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AR R DB LA B AP X PR —--FERRICR, MARKR. B3NHEFHE. iCRPYOKE. LRIRE, KATE=

Use several indicators rather than urine colour alone: body-mass change, urine colour and urine osmolality give
complementary evidence.

P A REEL. REAREBERE, FERABRE.

The workbook guideline is to avoid losing more than 2% of body mass during exercise.
LAEM S AR S8 3l p AR T R 2 2%
Formulas / A3

A runner loses body mass in a hot race and has concentrated urine. Explain the pattern without claiming that one
indicator is sufficient.

B AR TR b B PR TR ORI G . RRIX — 185K, (HAR SRR — bR 2 8.
Worked examples / Sl
>
Classify dehydration, hypernatremia and hyponatremia by cause and effect.
T2 )5 BRI K « 55 B MRE AR A A T 53 2
Exam focus / 2154
Why are multiple hydration measures needed?

It 28 B BRK SRR

ADH and cardiovascular drift - HiflREES LR ER

First, picture it / JeiX FEAR
When your body is short of water it does two things at once, and it is worth keeping them apart. ADH is the
water authority turning on a water-saving order: your kidneys stop sending water out in urine and start
reabsorbing it. Cardiovascular drift is different - it is what happens to your engine when the coolant level
drops, so the same job makes the machine run hotter and the fan has to spin faster.
B PRBOKE X EN P S, e TR A . PIRREE (ADH) RKFR TFEMTIKRS: BIEAEE
ARBEPRHEN, TR AR BT O RS R s — Il - R A A D N R ZN L R AR SR, R AR
BT, USRS B .

The detail / FEAIHR

The trigger is concentration, not volume.

bR S AE IR, AR

Osmoreceptors in the hypothalamus sense the concentration of dissolved particles in the blood, which is
osmolality.

T 5% H 2 3 AL TV R T IR BE, sk iBiE K.
When it rises, meaning the blood is more concentrated than it should be, the hypothalamus tells the posterior
pituitary to release ADH.

HeThe, OB Mg e A RN, T 20l AR S RS TR R R
ADH then acts on the kidney collecting ducts, increasing water reabsorption, so you produce a smaller volume of
more concentrated urine.

ADHBERTE M T WA, MIKMERK, TRIGHRHNFREE D, RKEER.

The body is not making water; it is keeping the water it already has.
SIFBA IR, MRS EEECHTK.

Sweating is the bigger loss.
HIFA RERAH K.

In the heat, sweat rate can reach 0.5-2.0 litres per hour, which is far more than most people replace.
TERR T, HFRIEE/pR0.5812.07F, EILRKZBAPRIIES .

Blood volume falls, and blood volume is what fills the heart.
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MR TR, iz e R T O R .
A heart that is filling less completely has to beat faster to deliver the same amount of oxygen to the working
muscle.

FERA R OIE BB E S, A REIEREE SRR A B TR
That is the first half of cardiovascular drift: same pace, higher heart rate.

RO B R R By BOEHR, LA
The second half happens in the skin.

Ja BB RAEAE Bk o
As core temperature rises, more blood is sent to the skin to dump heat, and the skin is far from the working
muscle.

B A RO ETY, S8 SR8 TR R R, B R AR R .

Two things follow: the muscle receives a smaller share of the available blood, and a larger share of the total is
going to a non-muscle destination.
TRMIB S LA SZBE ML b 5 BN G B0 b, i 2 i S8 R — Bk 1R LA R L
So the working muscle must extract more oxygen from each unit of blood it gets.
PR A UL A 40 A A5 B ML 3 P SR LU BE B 5
Both halves point the same way, which is why the numbers all rise together at the end of a long hot effort.
PR ) Rl — AT W, Xk i e K EiiE s R R, X Ea—iE BT,
ADH cannot fix the whole picture, and it is worth being clear about that.
ADHE R ETRRE, X — SEISRE R .
ADH conserves water; it does not replace the volume you sweated, and it does not bring the sodium back.
ADHRBERRIFKRSY, EARERMEIIR T R 0B, WA REIE AP IR
So the full recovery picture is three things together: replace the fluid, replace the sodium, and replace the water
you need for the next session.
SR E R SR =W ek, e, #hE X IIZRR TR RK 5.
Athletes often do the first and skip the other two, which is why the same athlete can be both dehydrated and low in
sodium.
BEANGVER BT S, BT A - R R — B0 3 BT RE BB K AR .
So a good answer to any drift question names the chain in order: sweat loss, falling blood volume, the heart
compensating by beating faster, blood being redistributed to the skin, and the muscle extracting more oxygen from
what is left.
P, AEMTIES ISRl AY & B R S Py e X A HF e, MR TRE. ONEAREEPEMPRBkah. M= iR s k. LA
Each link causes the next.
B—HEIIE T .
The exam word for this is a mechanism, and a mechanism is exactly what a list of symptoms is not.
ZiK B MAEDLR, WL AR R — ek B 5.
The numbers / H—&

The numbers make the drift concrete. Take a runner in the heat, working at the same speed. At the start, core

temperature is near 37 degrees C and heart rate is, say, 150 beats per minute. Over an hour the core temperature

may rise by 1-1.5 degrees and the heart rate for the identical pace may climb to 165 or even 175. Nothing about

the pace changed. That gap of 15-25 beats per minute is cardiovascular drift, and the cause is on the thermometer

and the scale, not in the legs. Sweat rate of 0.5-2.0 L/h and sodium loss of 300-1000 mg/h sit underneath both

numbers.

X ERE LIRS IR A . MR — N e iR b AR AR BB I8 20 Bl o TFARIN B O IR BEHGE 3T, (ORI IR R 481501k, —
Common mistakes / Sy s

"ADH makes you lose water." It does the opposite. ADH increases water reabsorption in the kidney, so you
produce less, more concentrated urine.
"PIRR R IERTE KRS . BRI ADH BUMENER K ERK, BreARREE D, REE .
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"Cardiovascular drift means the athlete is going slower." It means the opposite: at the same pace the heart has
to beat faster, so the athlete is working harder, not less.
O ES R EIZE RS T "B BIENR: FAERE T oM amskigE Y, plhias B E S, mARE .

"Drinking more fixes drift." Drinking replaces volume and sodium, which reduces the cause. But drift also comes
from heat and from skin blood flow, so fluids alone do not remove it entirely.
"R ERAE BRI . "RMIEAE R EIAABURNEY, AP EER . (HIEFSE R A SR MB R G, P AR SRR RE e TR E .

Why it matters / hHft A B
Cardiovascular drift is the best example on the course of a deceptively simple observation explaining a
complicated result. A runner finishes a hot race with a higher heart rate at the same pace and a higher lactate, and
it is easy to write that off as being unfit. In reality it is a predictable, well-understood response to a hot environment
and an unfinished fluid plan. Recognising it means you can predict the outcome before the event - pacing,
hydration and cooling all attack it - and that is the difference between knowing and guessing.
O MLE RS AR TR PR AT b — BRI RARME, R T — SRR BB TE RILTE G DUR] FERC i H B0 S &0 K s

In prolonged exercise in heat, dehydration reduces plasma volume and more blood is directed to the skin for
cooling. Stroke volume can fall, so heart rate rises at the same workload; this is cardiovascular drift.
EIRIKHEZE s, Bk MR AR, B SR e B Sm MR TR, BbHE AR o B, R o meE
Key terms / B0 ARiE
Negative feedback )25
ADH release rises with the disturbance, water retention restores the variable, and the response then decreases.

WM SRR ERR LT, Ko REWEER, H)ERBIES.
Formulas / A3
Plan an endurance session in heat: start hydrated, drink regularly, replace sodium, monitor body mass and adjust
the plan.
PRI R I FFmKE . BEPOK. ey, WK EIFRB R,
Worked examples / 925
>
Explain the feedback link between osmolality, ADH, kidney water reabsorption and urine concentration.
fRRRZIE . PUPIIRIER . K5 s BOoR PRI K L 2 1] ) B I R o
Exam focus / 2%

What causes cardiovascular drift and how can it be reduced?
thoO TR R PR 42 kg
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A.2.2

Fuelling for health and performance
PR S RO RE

Guiding question / 5|5
How can nutrition support health, exercise and recovery?
B RN R, 2k ?

Carbohydrate, protein and lipid have different roles, but all three are needed in suitable amounts. Fuelling
should match the activity, duration, environment, body composition, age, sex differences and gastrointestinal
tolerance.

wokiLED . EABAERENAR, HE8R8GEEE. REERICRCHESN. RHC. TRBE. BR4IR. FR%. Y2500 E Eit 52 .

Macronutrients and individual needs - ZEBEHFES5MMEER

First, picture it / JeiX FEAR
Think of a car that runs on three different fluids. Petrol is the fast one: it burns quickly, it gives you power
straight away, and if the tank is empty you cannot move. Oil is the slow one: it does not make the car go,
but without it the engine wears itself out. And spare parts are the third one: the raw material the body uses
to repair and rebuild. Ask what a car cannot do without each one and the answer is always the same: it
cannot do anything at all without all three.
TR R RS =M B A TR IR RAIB—Fp: Befth, St 3, A=Y ERAA T . Plihd
BRI —FP: EAIEERGED, BT ERIPURZE CEL. FRAREZM: SRR MERNER. [
—RERTB—AE2EH, ERERE A BRTEM—H, Ef2588AT.
The detail / ¥R
Carbohydrate is the petrol.
oKL SRR
It is the main fuel for high-intensity exercise, and it earns that place for two reasons: it can be broken down quickly
without oxygen, so it delivers ATP fast, and it spares protein, which means the body does not have to break down
muscle to fuel itself.
EREREIZ A EEREL, R AP B DERR AN PR S, PIULRE PR BEATP;
It also supports immune function and replenishes the glycogen stored in your muscles and liver, which is the
reserve you draw on during a hard session.
CERREVWHEAN, BB SRS BRI REEEE .
CIRZFRIEIRE, TR TR LN PIFIT R e A% - I 1E R R e v 38 BE DN 2 eh 3 A s 5
Protein is the spare parts and the building material.

BEBBRFACIE, HREFEL

It builds and repairs muscle and every other tissue, and it supplies the enzymes that run reactions, the hormones
that signal, and the transport proteins that carry things around.

CHEAME SN AR A A, JFR IR RN RIEE . RHES MR, PREE&FREHEA .
This is the macronutrient with the most misunderstood job, because people think of protein as only being about
muscle.

XM ES BRI ERERR, FIANYOIERAR S AIEX.

It is about constantly replacing worn-out material, and that is happening in every tissue all day.

b EERTHEFHROCLBHIPEL, miXER AL b, — R R L.

Lipid is the oil, and it does three jobs that carbohydrate cannot.

MEBEERALM, EAREBEBOKAL S TR =00 T AR
It is far more concentrated as an energy store, so it is the long-duration fuel.

EMERRE R FEEDES, FILR KK M H AR
It helps protect organs, forming cushions around the heart and kidneys.

CORPERE, O A ] % v 2 5
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And it is required to absorb vitamins A, D, E and K, because those vitamins dissolve in fat rather than water.
R FEA. Dy E. KPTBHH, PBopixpafpded: 2 TR Wi A% T K.
Remove fat and you do not just lose fuel, you lose the ability to take up four vitamins.
LHEWG, KRB DURIREL, B A G PY AR 2K ERE T .
Needs are individual, and this is the part that scores.
FRE NS, miX E AR5 B
Children and adolescents need energy, protein, calcium and iron for growth.
JLEME METEER. EOR. BZRAER;
Menstruation raises iron requirements, which is why iron is specifically relevant to adolescent and female athletes.
AEGZREHER, XhWRBSEHVEK Lz SRR .
Beyond that, needs move with body size, lean mass, age and how much activity is actually being done.
FRUtZ2ob, FoREZBERR., SR, R0 DR SRR TG A 1 .
The exam-safe answer to "what should this athlete eat" is never a single universal diet. It is a list of factors, applied
to one individual.
L H M XALEEN B RLENAT 2", REZMERELSR MG —R/E, M —-mHEZEMERER, REMHIEENAS L.
There is a second idea hiding here, and it is the one that separates a strong answer: energy availability.
XIS S, RS E R HRETIBA: AR Y.
It is the energy left over for health and normal life after you have subtracted what training spent.
EIRRRMBRIIZEFREZ R, U5n) T BRI A TS IRE & .
The first question is not "did they eat enough calories” but "was there enough left over to stay well".
B AR R AN R NG, i R T RS4RI
An athlete can meet their energy needs for performance and still be in deficit for health, and that gap is where
injuries, illness and stalled progress come from.
—PHZ A G REI L T RITTRIAE R, VAR L B TR RE, MR A OER T 0. Bt .
The numbers / H—H
Numbers that let you reason rather than recite. Carbohydrate is the dominant fuel at high intensity, and general
guidance is roughly 3-5 grams per kilogram of body mass per day for moderate training, rising to 6-8 g/kg for
heavy endurance training. Protein sits around 1.4-2.0 g/kg per day for most athletes. Fat should rarely drop below
about 20-30% of energy intake. All three are expressed per kilogram because needs track lean mass and body
size, not just appetite. The habit worth building: when a question gives you an athlete, work out the training load
first, then the energy the activity spends, then what is left over.
b NREHEREN A RE MR T . BoKLaPaEmmE rR_RENE, —BRSRPEIGSG RS A T REA3RI55E, HER I IIZET Fle
Common mistakes / Sy,

"Protein only builds muscle.” It builds and repairs every tissue, and supplies enzymes, hormones and transport
proteins. Muscle is the part people notice, not the whole job.
"EERARKIA. "eERmEEREAS, JHAEE. MEMmEEER. AR NMEERAES, FR_REWIIE.

"Carbohydrate is only for endurance.” It is the fastest fuel, so it matters most in short, intense events - the
opposite of the popular belief.

"BOKAL S RO I H R B R R AREEL, PRI R R H b A R, SRR

"Low fat is always healthier." Fat carries vitamins A, D, E and K and protects organs. Too little fat is a real
problem, and the useful number is a floor, not a ceiling.

MR DRI . IR AEE AL DL E. KR EE . IR REIRE, mA B ER M, SR ER.
Why it matters / Hft A B

Fuelling is where nutrition most directly becomes performance. A carbohydrate-loaded muscle has bigger glycogen
stores and lasts longer before it runs out. Adequate protein and energy availability are what let a muscle be rebuilt
rather than merely broken down. And individualisation is not politeness: two athletes on the same training
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programme can need different food, and the difference between them is often exactly what decides who adapts
and who breaks down.
PERE R E i B R T . PR A 7 R RRAE R B A AFET . FERAVERBA AR BT APk, bl R e, WA Rk

Children and adolescents need energy, protein, calcium and iron for growth and development.

JLEME PETRRER. HAR. BRURERRE.

Menstruation increases iron requirements; energy and protein needs also vary with body size, lean mass, age
and activity.
AG2MMekTER; RRBAEAMTRUBEAR., SRR, SR RENK.

Higher physical activity generally increases energy, carbohydrate and fluid needs.
W E SRS A Bl A 2SR R BOKRIRIET R .
Key terms / O RiE
Energy availability REEW Pk
The energy available to support health and training after exercise expenditure is accounted for.

MERZ ARG, T RBERIIZRRIRE & .
Formulas / A3
An endurance athlete needs adequate carbohydrate before and during a long event, plus protein and fluids for
recovery and tissue repair.
fiif 13382 GYAEACIH B0 H 6 )5 75 R 2ok, EmAZUE e HREA RSk
Worked examples / S&4i
>
Justify a fuelling plan for a two-hour road race in warm conditions.
o i HE I 23 B e e ILRE 77 R BB .
Exam focus / 25N
State one role of carbohydrate, protein and lipid.
sl tiBoRE Y. BB R R —BE .

Pre-exercise, during-exercise and recovery - &ai. a3 5W%E

First, picture it / JEiXFEAR

Fuelling a training day works like preparing a journey. Before you leave you pack the boot: enough food for

the trip, and nothing that will sit heavy and upset you. On the road you top up little and often rather than

waiting until the tank is empty, because the engine is running on the way you feel now, not on what you will
feel in an hour. Afterwards you do two jobs at once - refill what you spent, and repair what the journey

wore out.

HZEH bR, Bl s — KT, HRNIIRTE AR BBy, UREMAS2EEE BiLFA S IR AR .

Tedg BB Z b7, WA RSB TAM, FRSLEEARFARE, mAR—/MHERE.

B9R G TR BE RIS P - b e Y, DUR B SOE SRR .

The detail / FE4IHF
Before exercise, the guidance is 1 to 4 hours beforehand, carbohydrate-focused with some protein, low in fat and
fibre, and with fluids taken in the same window.

BRI SR FERT1R4 b ER, DIBOK ISR BN, WPIEiargE, mE X AN R E PRI .
The reason for the timing is digestive: food eaten too close to the start is still sitting in the gut during the session,
and gut blood flow is needed by working muscle.

SRR T AL : WERRSEEITE, IIZR R AL HE B, i CAENLA IE 7 2558 i .

The reason for the composition is that carbohydrate is what you will burn, and protein is what you will need
afterwards.
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SRS R P A BOK R8T F R, W EARR IR R TR
During exercise, past about 60 minutes or at high intensity, the workbook recommends roughly 30 to 60 grams of
carbohydrate per hour plus regular fluid intake.

iBah, Bid4605rphelsR N, TAENRE /DR FEZ30F60 7EMK, FERLHERMIE .

The mechanism is a supply problem: by the time you feel flat, the problem was created an hour earlier, when the
rate of ATP use outpaced what your stores could give.

BUBR — SIS SRR T T, PIEHSEAE—/MRHTEEE R 1 --ATPIHFEE R C 280 1 i A Prae e k.
Regular small amounts beat a large amount late, because the gut can only absorb so much at a time and unused
carbohydrate in the gut is just weight you carry.

YERZRMTIRHIRER, FEhEHE— X RAEBBCE RS, 1w {e s B s f oK, RRRTHEHINT R E R,
Recovery has two jobs, and people usually only do the first.

WEA P LAE, WAL R,

Replacing what you spent means fluid and sodium, and carbohydrate to refill glycogen.

hEITERLRY, ORBERME. Y, TRHBRK D 7R R
Repairing what the session wore out means protein.
BRINZHRER), BIREERAM.
Timing matters most for protein: the muscles are most receptive for a few hours after training, so a meal with
protein soon after is more useful than the same protein much later.
R B R CHEZE: JIZEE LA/ D ALIR S BK, FiAZE R AR — B & R AR, HLRMEIZEAE 2 S REA .
Two practical habits sit on top of all of this.
ERX—V1Z ERABAT 2
First, practise your fuelling in training: the gut adapts to what you give it and when, and nothing is worse than
discovering a new gel at kilometre 30 of a race.
H—, NP Rraitae: BHiESEMIRSEH 4. MRS, MIERTEE30A BA B RSB, RS EN.
Second, consider sodium for long or heavy-sweat sessions, and match replacement to actual sweat losses and
conditions rather than using a fixed rule.
B2, ORI BE KRBTGS, 28, JFEILE R UCER SRR A& CE, A R A EE RN
And keep an eye on energy availability while you are doing all of this.
TEMEX— VIR IR, o B2 R A By .
Doing everything above and still not eating enough to cover the training is the route into low energy availability and
RED-S.
18 EmE A FEEREOT T, DRBRAERARUBE S IIZHFERE R, X EICRE BT A PERED-SHIBR1R.
It is the failure mode that looks like dedication from the outside.

MAMEE, XFp Mo E R R R iR A .
The numbers / E—&

Do the numbers as a timeline. Pre-exercise: 1-4 hours, focused on carbohydrate, for example a familiar meal of

rice, pasta, bread or fruit, with fluid taken in the same window. During: 30-60 g of carbohydrate per hour once the

session passes about 60 minutes - a 60-minute race needs very little, a three-hour marathon needs most of that

hour after hour. Fluid: replace a meaningful share of sweat loss, and in the heat reckon with 0.5-2.0 L per hour lost.

After: protein within a couple of hours, with carbohydrate to refill glycogen and fluid and sodium to restore what

you lost. A simple check that catches most problems: does the energy you took in cover the energy the session

spent, plus enough left over to stay well?

OB E— AR A . 23 184D, PABoKhE, Hm—EReReoRiR. S, masukRE, W ALX A E .

Common mistakes / Sy,
"The bigger the fuelling session, the better." Food eaten too close to start sits in the gut during the session, and

gut blood flow belongs to working muscle. Timing is part of the plan.
N BT . "MERERSEIE LR, IZR e A L, s s T ALY . I e HEA SR T SR — R
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"Carbohydrate only matters in the marathon." It matters most per minute in short, intense work, where you run
out of glycogen fastest. The 400 m runner is more carbohydrate-dependent than the marathon runner, per
minute of racing.

"BOK RAE AR B R R S, R ARSI IR O H R, PO AR R R . ST BRELEI ], 400K

"Recovery is just eating more." Recovery has two jobs - replace what was spent and repair what was damaged
- and the second one needs protein, on a timescale of a couple of hours.
MR B — me WA I AR b RIERE, B EBWHERY--T S IR EEA N, WEE 0 RILA M.

Why it matters / Jgft A B
Every one of these three windows is a decision you make before you know how the session will go, which is why
fuelling belongs to planning rather than improvisation. The athletes who look effortless in a heat are usually the
ones whose plan was written the night before and rehearsed in training, not the ones who reacted to thirst and
hunger in real time. Practice is what makes the plan executable, and an executable plan is the whole advantage.

X =AY PR — AN IO, ERIRTEE A ANEIX KNSR 2B Z B B X B A A B GE TR TR, A RIS RIE . TR AER

Practise fuelling in training so the gut becomes familiar with the food and timing.

TENZRrp 2RI A, ik 18 15l B et ) ZeHE .

Sodium may be considered for prolonged or heavy-sweat sessions; replacement must match sweat losses and
conditions.
ST E DN G iays B 0 X AL IR - YURS RR BT E (8 S 01 Bt UL
Key terms / O RiE
Low energy availability {KAE&T
Insufficient energy for health and daily function after exercise energy expenditure.
BENHFEG, RERA DR ERER B A e
RED-S RED-S
Relative energy deficiency in sport, a health and performance problem linked to low energy availability.

2P AR RERGZ , 5 AKAE B m) 1 PR S Y SRR AN R B I) i
Formulas / A3
A cyclist might use a familiar pre-ride meal, a drink or gel during the ride, and carbohydrate, protein and fluid after
finishing.
BT 8 DHER TR 2GR IR &, RiPPK SR saE R, separbFeiiok. e mmimik.
Worked examples / SE4i
>
Explain why there is no universal meal plan.
R 2 ARG T PR A RPR L,
Exam focus / 2155
How much carbohydrate per hour is suggested during exercise?
BB U/ 20K ?

Micronutrients, RED-S and microbiome - f{f&#%. RED-SHiElEWA
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First, picture it / JEiXFEAR
Vitamins and minerals are the punctuation and the letters in a page of writing. Take all the words -
carbohydrate, protein, fat, thousands of calories - and remove every full stop, every comma and every
single letter, and you end up with a page of nothing but words. You would have all the volume and none of
the meaning. That is what a micronutrient deficiency is.
A BTN, Ry BER R . S -0k, BAMR. B LR E-EtE A5, &
—AES M- PN, BRI THRR - RAR SR RE SRR, MRERNL. MEERRR
ZHRRXAFET

The detail / FE4IHF

Start with the four minerals that come up most.

Je NI B B PR PR R .
Iron builds haemoglobin, the molecule that carries oxygen in the blood, so low iron means less oxygen reaches the
muscle and endurance suffers first.

BRI 2L 8 - M3 v 5 S 0 - B CABR R R 3 2 LA B S0, i 0 T e S 5 o

Calcium builds bone and teeth.

PR B R T Ui o

Sodium supports fluid balance, blood volume, nerves and muscle.

PRI, AR, P2 L.

Potassium supports fluid balance and nerve and muscle function.

PSRRI DA S 2 FIL A hE .

All four are needed every day, in small amounts relative to the macronutrients.
XPRRG KRR T, (AN RS R R B AU,

Then vitamins, which support immunity and the release of energy, with D and K especially relevant to bone health.

RERAEER, ENZFrEmae R, HepDfiKS B iRt IHR.

The point to hold onto is that vitamin needs are small but not optional.

EHMERE AR RAEROTRED, HIHEETAT K,

A deficiency does not make you slightly worse at something; it produces a recognisable clinical picture, which is
exactly why these are named and tested rather than being left vague.

M Z2ARTERA S BRI — R, M2 AR R RS- X E R a4 #ekill, AR SRR B
Low energy availability is the condition where intake does not cover training expenditure, so there is not enough
left for health.

fiRE BT PRGN BOCIEE SN ZRiHE, DI B e R T R R Ol
RED-S, relative energy deficiency in sport, is the name for what that does across systems.

RED-S (23" HHIXREREZ) RIXFME SLE & REE LG UG RNGEFR.

It can affect metabolism, menstrual function, bone mineral density, immunity, growth, cardiovascular and
psychological health, recovery and performance.

EWLUPICH . A%, BV PREE. R, AR, omEmoriERE. wELREMR.

That list is long on purpose: the point is that under-fuelling is not a single problem but a whole-body one.

AHERAREIIRRK: BRfET, BErRrR—RA—RE, mkae Sk,

The gut microbiome is a third angle, and it is the least examinable, so know its shape.

PGB B EMAURE=A AR, WRERNESH, PiAZER CHIRE.

Communities of microorganisms in the gut are influenced by genetics, diet, medication, sleep, stress and activity.
g U E R B R, A, BEIR. R AnTE S .

Diet is the input you control, which is why a varied diet does more than supply nutrients - it feeds a population you
did not choose and cannot see.

R RIFRERBIRIBIN, FibA SHILER &P FIE A QRIS - E R TER R — BB A . AR WY,
Where exam answers usually go wrong here is generalisation.

X SR R RREE

A safe, strong answer individualises: acknowledge the group where the issue is more common, name the
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mechanism that links it to the effect, and be clear that the fix is nutritional adequacy and individual monitoring
rather than a supplement prescribed on principle.
B Z ML E I ERRABALE: ARINXAPIEEIRLE AR R W, SRR RER)E R, JFUIm# TR E R Ak
Iron for adolescent and female athletes is the standard worked example; calcium and potassium come from a
varied diet.
ML YRR 2 BRI R SE ;. BB R A SR LK R .
The numbers / H—&

Numbers here are mostly about proportion rather than precision. Vitamins and minerals are needed in milligram or

microgram amounts, which is why the daily values on a label look so small next to a carbohydrate figure in grams -

and why "take a supplement" is almost never the answer to a dietary shortfall. The one figure worth carrying is the

2% body-mass fluid guideline, because low energy availability and dehydration often arrive together in the same

athlete. Practically: a varied diet built on the macronutrient guidance supplies the micronutrients without

calculation, and an athlete who is not eating enough to cover training is a candidate for professional assessment,

not for a bigger pill.

X WBCEE S RILBIRE, mAREHEIE. 484 My Pmi TR A skt viit, Pielbe%s Brs B MR sEi ik 8t

Common mistakes / B4

"Low energy availability is the same as not eating enough calories." It is not about total calories. It is about what
is left after training expenditure, which can be inadequate even when calorie intake looks reasonable.
"IRE BT R PR R EIZ ISR 0E . e RBIERIRE, WRIMEBRIIZERER R T S0, BIEERREERRER, iRt

"RED-S is a nutrition deficiency you can fix with iron." It is a whole-body consequence of low energy availability.
Iron may be part of the picture, but the underlying problem is the energy deficit.

"RED-S

RMRERRE LS R Z . B RAKAE BT PR R 2 B R . BRTTRR R h— 36, (HHLAS R R AR B AR .

"If body mass is normal, energy availability is fine." Body mass can look normal while energy availability is low,
which is part of what makes RED-S easy to miss.
"HSRIKE IR, RRETT PR B, R ] DL R R RE B T I YEAMRAK, X IER RED-S
BOWBIEIRHZ —.
Why it matters / Wt 2 HEE
This is the section that keeps athletes healthy over a career rather than merely fast for a season. The failure mode
is not dramatic and it is not visible: an athlete trains harder each year, keeps performing, keeps getting injured, and
never connects the two. Bone density, immunity, menstrual function and mood are all on that list, and all of them
respond to the same fix - eating enough to cover training plus a margin for health. Recognising that is a
professional skill, and it is why energy availability has moved to the centre of sports nutrition research.
R—WUOERRIZ ) GUBA LA AR, A RRE AR, PSR RBIL AT, —phaa) REENGER, k5t

Formulas / A3t
Define RED-S and name two possible consequences.
& LRED-SHF 5t AT REJ 2R

Worked examples / &4l

>

Name two key sources of iron and calcium.

i BRI B 0P A 3 2R
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A.2.3

Energy systems
e R

Guiding question / 5|5

How do energy systems supply ATP for physical activity?

RE B R GE iniT hy RIS S L RIATP?

ATP is the immediate energy currency for contraction, ion pumping, biosynthesis and nerve impulses. The

phosphagen, glycolytic and oxidative systems resynthesise ATP continuously; their contribution changes with
intensity and duration.

ATPRILPIAR . BTR. SRmmphzrpsh RN RERBETH . BHIRI. RERER MBI RGFFSI S RATP; BRI ST BESE B 52

ATP and the energy continuum - ATPSREEESK

First, picture it / JeiX FEAR
ATP is the only currency muscle can actually spend. Everything else is a way of getting more of it. Think of
three different workshops all minting the same coin. The first is a small workshop with a fast printing press:
it makes coins quickly but can only make a few at a time. The second is a bigger workshop, slower,
making more. The third is a real mint, enormous and slow, but capable of supplying a whole city. Your
muscles are supplied by all three at once, every minute, and only the proportions change.
ATP LA FIERAEH J: M — 63T, i —DIHRRIREGE BATP W0 A RIRZE R R R i R —
iR B ARDERE—GUVRERIPL: MR, H-XHaEEH P E. FoARER, BEM4RH, E5E
%o BEAREIEMEN), BRSNS, HREDMEN AR . (REIULPYEE— 5 phEfF b £2321X = F iR, 2k
R R Bl

The detail / FEANHiR

ATP is the immediate energy currency.

ATPRRENI RE B BEH
When it is hydrolysed to ADP and inorganic phosphate, energy is released, and that energy is what does the
actual work: driving the cross-bridge cycle in muscle, pumping sodium and potassium across membranes,
synthesising new molecules and firing nerve impulses.

BRI HADPHICHLBRERI R RE B, MiX LepE B RECEMERIISN . JKSNILP IR IR0, JEMAERS AN, &1 |
ATP is also astonishingly small and short-lived, which is why you cannot simply stockpile it and be done.

ATPIE/PMHEN . T, P AA vl RE SR FEBLE SR el i
Muscle stores only about 5 mmol per kilogram of wet muscle, which is a few seconds of maximal work.

WP & 2 AL R A S 2 R /R-- R S T LR i K L o
Because the store is so small, three separate pathways exist purely to keep rebuilding it, and they run at the same
time.

POmkE stz /b, FE=AARMEREII IR gERE, mEENENZTT.
What changes with intensity is not which one is on, but how much each one contributes.

R ILIN SRR R — &I, mRE—RTTR 2.
This is the single most misunderstood idea in exercise science, so it is worth being blunt: there is no switch.

X APl R R AL, PO AR,
A person sprinting up a hill is using all three systems, and so is a person sitting still.

IEFE Byl A AE I ARS8, BRI AL —FE.
The three systems differ on five axes, and holding those five axes is how you compare them properly: oxygen
requirement, fuel, rate of ATP supply, how long they can last, and how quickly they recover.

EARGERNRE EAR, BEXREAEEAREMLE: RERER. B ATPRPER, R ZA. DRREH SR
Power and duration are not opposites of each other. A system can be powerful without being sustainable, and that
trade-off is the whole reason sport has events like the 100 m and the marathon rather than just one event.

DR S A R AU B R --— A RS A RS RIDR AR R, X AU IE R K P BEA 100K XA BHrkh . MR A
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A worked example makes the continuum concrete.
—AVPilRE L A SR k.
A 100 m sprint is dominated by the phosphagen system, a 400 m sprint gains substantial glycolytic contribution,
and a 10 km run relies much more on oxidative resynthesis.
100K Mol ABEER 5 SR 58 Jy 42, A00 KMl RIGE AN A BB A 51k, 1025 BLHINISE 2 40 S L 75 ol
But in all three cases the others are contributing, and the practical consequence is that training one system
changes the others: a runner who trains the oxidative system becomes better at the phosphagen system too,
because better delivery and better clearance are what let the fast systems do their job slightly longer.
HEMEL BRI RSERESS, WEbERE: IFE - PTREIWEHMRGE--—MINE T ALRENE, BRERSNTL,
Lactate deserves a specific word here, because it is badly misunderstood.
FUEREEEIX BA S i — A, P E g™ HiR.
It is a normal product of glycolytic metabolism, not a waste product and not the cause of fatigue by itself.
R INER ™Y, SR, AR EE.
Itis a fuel your heart and other tissues can use, and its concentration rises when production outpaces clearance.
R AREO N A1 20aT DR AR, i 2 2 R Bk i T B I iR & BTt
Fatigue in a hard effort is driven by the whole picture - hydrogen ions, phosphate, depleted stores, heat and central
fatigue - not by lactate on its own.
1o 9 BB Al R 5T A BRI ) -- A 1 BERRER . B AREIE . BRI TR 55 - A R R SR FLRR SR
The numbers / H—5

Numbers to fix in your head. Stored ATP is about 5 mmol per kilogram of wet muscle; phosphocreatine adds
roughly three to four times that, giving the phosphagen system around 6-10 seconds of maximal effort. The
glycolytic system dominates from roughly 30 seconds to about 2 minutes. The oxidative system takes over beyond
that and can supply ATP for hours. The continuum therefore reads: seconds, then minutes, then hours. And the
training consequence: five sets of 20 second maximal efforts with full recovery is the classic way to extend
phosphagen capacity, because the adaptation comes from restocking phosphocreatine, not from the effort itself.

Tl T MENATPA A TEBISZEEIR; BRI KL 2 E=2I06s, DB R KR M6 RN 0B R KT J1. B
Common mistakes / Sy i

"One energy system switches off and another takes over." All three contribute at every intensity. What changes
is the proportion each one contributes.

"ARERARGERH, B MEE. RN A RSESAETTR, ErR & A stk Bl.

"Lactate causes fatigue." Lactate is a normal product and a usable fuel. Fatigue comes from the combination of
hydrogen ions, phosphate, depleted stores, heat and central fatigue.

LB SEOR ST "FLRRERIER W, WRATFUHAEL. IOR A SR . BRI BRAFRIT . ECR PR ST RS 1

"Training one system does not affect the others."” It does. Better aerobic delivery and clearance let the fast
systems work slightly longer, which is why endurance training also improves sprint capacity.
"N RGP MRS "2 WEIHREEAEERIERGRE B — 2L, KBRS 7 P25 2k vhoinlag o i s
Why it matters / Hft AHRE

This framework is what lets an athlete and a coach make sense of training that otherwise looks contradictory. Why

do a sprinter and a marathoner train so differently, when both are running? Why does lifting weights help a

distance runner, and why does the weight room come with a sprint programme attached? Why does training make

you feel worse before it makes you feel better? All of it falls out of the same five axes once you stop treating the

systems as switches. Understanding the continuum is what turns a list of sessions into a plan with a reason behind

it.

IERXAHER, ihia2h M Zrae WELR IR B R BAF ISR ZR. 2 3h 5 D ILE 3 e, It 420578 A2 28D

All three systems contribute at every intensity; the dominant contribution shifts along the energy continuum.
AR T EA RS ETEATP, R E S5 BES AT,
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Key terms / 0 ARiE

ATP =R E

Immediate energy currency used by cellular work.
R TARRIEN I AR BB T
Lactate FLEg3L

A product associated with glycolytic metabolism and fatigue context.
5T SRR B8 55 TR B 7
Formulas / &%
A 100 m sprint is dominated by phosphagen contribution, a 400 m sprint gains glycolytic contribution, and a 10 km
run relies more on oxidative resynthesis.
100K ofl = BHRBABERR S, 400K Mp RS MUBE I DR, 102 LI EH BB SA L &5k
Worked examples / S5
>
Match a 100 m sprint, 400 m sprint and 10 km run to dominant ATP supply.
#1005k, 400K Ai1102 HLHI VCBCE) - HATPHERL.
Exam focus / 25N
Why is it inaccurate to say that only one energy system works in a sport?
It 2tid s b R — AR B RGAE LA RHRAY?

Comparing the three systems - = KitAE RGE L5

First, picture it / JeiX FEA
Three vehicles, three jobs. A rocket is the phosphagen system: astonishing power, about ten seconds of
fuel, and then it is finished. A rally car is the glycolytic system: serious speed that can be sustained for a
couple of minutes. A lorry is the oxidative system: slow off the line, but it can carry a load for hours on a
small budget. No one argues about which is the best vehicle, because the question is always what the
journey is for.
Ml TR, SR E. KETRBRIERSE: REAN, KRATEIREL, REMEKT . HhRERMERRE RS
DAY, REEFE i RN, RERAMARLG: 418, WaE MR DEIREHEGHE EILAS/DIN . TR 45
&, MREAHSE, FOARERZR: X2,

The detail / ¥EAIHR

The phosphagen system uses ATP and phosphocreatine, needs no oxygen, produces very high power from a very
small ATP store, and fatigues almost immediately.
BRI RS MATPAIBRERLES, ATRER, WRDIATPEE b R m iThE, I HILPL 255 .
It is the system you are using when you jump out of the blocks, when you lift something heavy once, and when you
throw.
ERIFMPHEERS. —XKEEEEY. a5 RS
Think of the store as the money in your pocket on day one: it is small, it is immediately spendable, and there is no
top-up during the effort.
XA SRR E— RO R AR BEAKR, 2T, mHAEXXAhdRp a7,
The glycolytic system breaks down carbohydrate without oxygen, supplies a moderate amount of ATP at high
intensity, holds that for roughly 30 seconds to 2 minutes, and produces lactate and hydrogen ions as by-products.
PR RGAEDA A IR OU T oKL S, 158 T REPFRIATP, 4EFrZ430Fb212508h, Jim A FLsg i & T AR
Those hydrogen ions matter: they shift the pH of the muscle, and the proteins that generate force respond badly to
that.
XMEE TR EMSCENLARIpH, 1™ 4 ) B B O X AL R R %
This is the system behind 200 to 400 m running, repeated sprints and high-intensity interval training.
IXARFE200%14000K . &S MRl IR M BRI 2R SR IR S

The oxidative system requires oxygen, uses carbohydrate, fat and a little protein, supplies a large and steady
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amount of ATP, and can run for minutes to hours.
AEARGHEAR, Bk Lay. BiifbREAR, REEKEMEEMATP, W LETTBUrBRI%Uht .
It is the system that supports 1500 m, distance running, cycling and rowing, and it is also the system that makes all
the recovery after a session possible.
EXEEIS000K. K, FifrfRim, RndR%)E a2 5 L1 L.
The comparison questions in the paper are always the same five: oxygen use, fuel, ATP supply, duration and
recovery.
i _L BB KRBT UV RE ATPIRRE., FREEmiEl. K.
Answering those five for each system, in that order, will always earn the mark.
X FIFLNRF R ARG, PRicskETF T .
What loses marks is a paragraph that describes one system fluently and leaves the other two to inference.

Zr RIS — ARGV LRE . HIMPAAE S E L MEIB% .
The integrated point is the one that separates a good answer: a 400 m runner still gets aerobic support.
SZEMRIE— SIER XA ERICRE: A00RMEBEIRGEIH AL .
There is no switch, so a 400 m effort is phosphagen power with heavy glycolytic contribution and meaningful
oxidative contribution underneath.
REARIFR, FiLLA00R—IK M N AW AT, REARE ST, AR TS i AL sk .
Pacing and training decide how long each system can keep contributing, which is why a paced 400 m and a raced
400 m are physiologically different despite identical distance and identical time.
R A 2RO B RGEREAEST DTIR 2 AR It 2 AR IR . WA AY4000K, B B AnSE ) B Ae A B I H el
The numbers / H—&

A table you can build from memory. Phosphagen: no oxygen, ATP and phosphocreatine, very high power, about

6-10 seconds, fast recovery. Glycolytic: no oxygen, carbohydrate, moderate power, about 30 seconds to 2

minutes, recovery of roughly 10-20 minutes depending on how hard the session was. Oxidative: oxygen required,
carbohydrate and fat, lower power, minutes to hours, recovery of hours to a couple of days. The two training

consequences that follow: long, easy aerobic work raises the ceiling for how much you can deliver and how fast

you clear things, and short, hard phosphagen work raises the ceiling for peak power. In a real programme you

need both, and the ratio depends on the event.

—iRA DSRIC IR R # . BRI : KRR, ATPHIBHRILER, S, 4631080, KA. WHEw: KRHAL BoKLam,

Common mistakes / G5

"Phosphagen is the most important system because it gives the highest power." Importance depends on the
event. It is the whole answer in a 100 m and almost irrelevant in a marathon.

"BERR RS R, PTCAR R, "HEMRRTHH. 100RBERERER, ELHREILTFERERE.

"Glycolysis produces lactate, so it is the anaerobic waste system." It is not waste. Lactate is a usable fuel for the
heart and other tissue.

"R ILRR, PIVERERMIEM ARG, "EAREY . FURREE R O th 41 ZUny DAF] AR

"Each system has its own recovery time, so a 400 m and a 100 m train the same way." They do not. One is a
phosphagen event needing high power and long rests, the other a glycolytic event needing a sustained pace.
“BARGEA H CHRER T, FTA400KFIL00KRESIZETT R—FE. "F—FE. —RBERENH, ESHEMREE; H—1k
Why it matters / Jpfl A B

Knowing which system an event lives on tells you what training that event needs before a single session is
programmed. A 100 m sprinter lives in the phosphagen system, so their programme is short, maximal and
separated by long rests, because the adaptation is phosphocreatine restocking. A 5 km runner lives half in
glycolysis and half in oxidative, so their programme is longer, more continuous, and rests are short. A shot putter
and a road cyclist are the same distance apart and on opposite ends of the table, which is exactly why one blanket
programme fails most athletes.

g — AW RSB REH, MAEEHEE — WIRZ AT AE E R 201545, 100KREH6E 2 IS TERIR IR AR5, PrbAibRD2E R, R
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Phosphagen is strongest for starts, jumps and throws.

BRI SR FRC B BRBKAIEE DR

Glycolytic contribution is important for 200-400 m efforts, repeated sprints and HIIT.
PAEEF200-4002K o 2 v ol o it 1) B | 2 AR R B

Oxidative contribution supports 1500 m, distance running, cycling and rowing.
FALTTIRZHF15000R . KM, RifrmmRing.
Formulas / &%
A 400 m runner gains power from anaerobic contribution but still receives aerobic support; pacing and training
affect how long each system can contribute.
400K E AR TR R TR, (R RIE S BCHRMIIZR30m & SR 50 Re 4R FF 5Tkt ] o
Worked examples / 324
>
Compare oxygen use, fuels, ATP supply, duration and recovery for the three systems.
B EA RGN, e ATPIERL, FrEimt itk .
Exam focus / ZE S
Compare the three energy systems in a table.
JARBHEEARERS.

VO2max, movement economy, LIP and EPOC - VO2max. #ifE& k. g M 5EPOC

First, picture it / JeiX FEA
Four measurements that decide how far you can go. VO2max is the size of the delivery van: how much
oxygen can arrive per minute. Movement economy is how much fuel the courier must burn to carry one
parcel, and a good courier barely notices the parcels. The lactate threshold is the point where the van
starts to labour on the hill, breathing hard but still coping. EPOC is the engine running hot after you have
switched it off.
PUAUEIRREE BB . o RBER BRI RN S haEd ok B A . MEL TR PGS BX— A%
B ih, AR BUL TS B B TAAE . FLBRE KUR B R TENC BN FF 4Nz S BT si--FI g, (H)
I, B3Rl RARRE K2 R RITER iae% .

The detail / ¥EAIHR

VO2max is the maximum rate of oxygen uptake, the ceiling on oxygen delivery.

e RB A BRI R KA, Wk R UmE R LR
It is the strongest single predictor of endurance performance, and it is the reason an elite distance runner can hold
a pace that would leave an untrained person walking.

ERETING ) R DR A —a b, I RR S IIE 2 B AR R — A~ 2L R IIZREE A SRR .
A typical range is about 3-5 litres per minute in trained men and 2-3 in trained women, and it is a ceiling, not a
suggestion: if oxygen cannot arrive faster, the pace cannot be faster, no matter how motivated the athlete is.

W25 R AT AY T PRI (24 553 ph33I5 T, LtkZ2337t.

Bt ERRmA RN MRASEE SIS, R TTREER, KB R BH3T.
Movement economy is oxygen cost per kilogram of body mass per minute at a given speed, and it says
nothing about fitness.

e B PR RS & T A TR R 5 P FER AR, B SRR,
Two athletes with the same VO2max can be separated by economy.

PN KB SR R 5] 432 30 5 ] DA 22 T PE X 43 9F o
Better economy means the same speed at a lower oxygen cost, so there is more oxygen left in the spare capacity.

AP L G PERER A YR RSB PR, LR A E B R E.
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Mechanism: a trained runner wastes less energy per step through stiffer tendons that return energy like a spring, a
smoother stride, less unnecessary movement, and the ability to run at a lower VO2max than an untrained person
at the same pace.
BURIAET : DGR R APE 5 — R RANAE B /DU SE R, IRFRE—FERIFR, ShPEE R SRMEED, FFHRRTES RIIZEH
KRR,
The lactate inflection point is where blood lactate begins to rise above baseline.
FLIR D) R MR LR v T AL 2R A B B
Below it, almost all of the work is aerobic; above it, anaerobic contribution climbs sharply.
BT, JLPFERLIERRA AN el BESTRER LT,
It is not a wall you hit, it is a region you enter, and the practical consequence is that pace selection is a
physiological decision, not a preference.
EARE LA, mRk— AR, SRR SR ROE R — A ERvE, mMARANS MR .
An athlete who can detect the threshold can sit just below it for a long time; one who cannot will drift above it and
pay for it in the last third of the race.
REZEUE A B AA 2N BT DAITEH T EFE IR AR SRR B 2R3 b, e SE R R =5 2 — i Hr.
EPOC is the extra oxygen your body keeps consuming after you stop, above what the steady state would
need.
BRI BREFRRRIEIFE T RZ )G, SERDRIERER. B R EPHRIEIME .
The fast component is roughly the first two minutes as heart rate falls and the most recent lactate is cleared.
PRI KA R BRI P S El, B ORTRE, Bl ™ AR LER BEERR .
The slow component then runs on for a while, often hours, because the body is still paying off work: resynthesising
phosphocreatine, reloading glycogen, shifting something toward fat, clearing heat and metabolites, and repairing
tissue.
Z )R SRSy 2 FR s — B, AERIEBUN, BB HRUERRE: B S BRI . SRR JCHRE RIS . i
It is the physiological reason a hard session is not over when you cross the line.
XA 24— KR BN ZRAE PR il 2 s 2R TR S5 R
The numbers / H—5

A few numbers that make these real. VO2max in trained men is about 3-5 L/min and in trained women about 2-3
L/min. A good movement economy at marathon pace is roughly 5 mL of oxygen per kilogram per minute. The
lactate inflection point for an elite endurance athlete sits around 1.6 mmol per litre of blood. And the recovery bill:
EPOC after a hard 30 minute effort runs about 2 litres of extra oxygen, and if roughly a third of that goes to
restoring glycogen, that is on the order of 90 grams of carbohydrate - which is why a hard session is followed by a
carbohydrate-rich meal, not a protein shake and water.

JUAV I SeRES T B . IIZE RPN Bk KRR B A &5 P33I5T, Lt212303F . SHRECHE T REFaIMTES 5 k29 R 2)
Common mistakes / Sy4 i,

"VO2max is how hard you are working." It is a capacity ceiling, a measurement of the maximum, not of effort.

The same athlete at three different intensities has one VO2max and three very different heart rates.
"RKBABERTBBREE . "ER-AEE LM, REKEMNE, SRE DGR, F—H23) BIE=MARBE T RA — 1

"VO2max is a measure of fitness." It measures capacity, not skill or technique. An athlete can have a high
VO2max and still be slow because of movement economy.

"RAER R AR R, e RARAR, FREARNENE. 183 TR RS RRREAE, MEyhEg Bk T AR R

"Lactate is waste that has to be cleared before you can run again.” It is a usable fuel. What is repaid after a hard
effort is phosphocreatine, glycogen, heat clearance and tissue repair, which is why recovery takes hours and
not minutes.
"FLER R, WA RETIE . e R AR w2 R IR SRR B NAR . BER. PETEER Al ZUE
Why it matters / Wt 2 HE
These four numbers are what turn a race plan into a physiological argument. An athlete who knows their VO2max,
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their economy, their threshold and their EPOC can answer "why did that race fall apart in the last kilometre" with a

mechanism rather than a guess. Coaches use them to set pace targets that are honest about what the athlete can

actually deliver on the day, given their fithess, their fatigue and the weather. And they are all trainable, which is the

hopeful part: every one of them responds to work.

RUAES, ERIEHEET RS ENEIE AR . AEH SRR e, MESR G, B BRFERN230 5, AE DL M A 255

Intensity below the lactate inflection point is mostly aerobic; above it, anaerobic contribution increases.
KT AR DI SRR R BN A B R R siika.

EPOC supports restoration of oxygen stores, ATP-PCr, lactate clearance, tissue repair and thermoregulation.
EPOCHIBK Z AN . ATP-BHIRILAL. HFRFLAR. AZUES RTINS .

Key terms / O ARiE

VO2max KRR

Maximum oxygen uptake capacity.
e RBRAREN -

Movement economy BifEZ
Oxygen cost of a given submaximal movement.

SERRER R K RENER AR R A
EPOC i3G5+

Extra oxygen used after exercise to restore physiological systems.
B R E LRGP R EIME R
Formulas / A3t
An endurance athlete can improve aerobic capacity and movement economy, while intervals or tempo work can
target intensity around the lactate inflection point.
fiif 332 3 5 o] DAY i A A RE o mah A2 et TIEKel W 22 DI 28] B hot PLIR D3 s BT Fry 388 BE o
Worked examples / SE4i
>
Define VO2max, movement economy, LIP and EPOC.
5E LVO2max. MELFTE. LIPRIEPOC.
Exam focus / %154
Give one training implication for VO2max and one for EPOC.
53 AV O2maxfIEPOCH tH— A IIZRE 7R
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A3.1

Qualities of training
) 235

Guiding question / 5|5
How should training be planned to improve performance safely?
YIZ5RE el B 74 22 xR e e B2

Effective training is specific, progressively overloaded, varied, recoverable and planned across time. The
athlete's current fitness, goal, phase, health and response to load must guide FITT choices and monitoring.

ARNGREFREE, Sub@E 0. S, WEMN Y. B30 5 48k BHEs. JIZRREE. BERER SUR 56 IR PR F:F

Six qualities and FITT - AKINZGNRSFITT

First, picture it / JeiX AR
A training plan is a recipe, and these six words are how you make a dish taste right rather than merely be
edible. Specificity is cooking the actual dish, not a substitute. Progressive overload is turning the heat up a
notch each week. Recovery is resting the dough. Variety is using different spices. Reversibility is knowing
the dish can go back down a notch. Periodisation is deciding what to cook in which season.
MR RIBRAG — 6338305, AN JUERPRIXE R AU, A RRRESRENZ. LWtkRHEEBIRER, WA
BN bl e R SR RHR—; WERILEAKE; SHEERAAEEERL w3 PR iE ey P
KPR SR e SAZE T RE 3

The detail / ¥R

Specificity means training the sport, the position and the goal, not a vague version of them.
BIPEERENZEXATH . ZABCEAXA B, mARENFREA B
A sprinter who only ever runs long slow miles will get fitter, and will still be slow.
— D SR B R AR IIE 2 5 R RRR, iR E.
The transfer from a training stimulus to a performance is specific to the qualities and movements that matter in the
event, which is why a 400 m runner needs speed endurance work and a goalkeeper needs lateral movement, and
why a rower gets almost nothing from a squat machine in terms of race-day transfer.

MR B R B EEAL, BT I3 rh FOE BRI ZTOMANTE, BrLAA00K I 5 BOd B HNZE, <Pl THERRRAE2N, MiFeiti

Progressive overload is the engine of adaptation.

i D e R LR 5

The body adapts to stress placed upon it, and if the stress never increases, adaptation stops.
Bpik 2@ B mAe e & LR, WASRES AR, @RI T .
The practical translation is small and relentless: add a little distance, a little load, a little volume, or reduce a little
rest, then hold long enough for the adaptation to happen before increasing again.
SRRABIEBO N XN : Zn—RBER. Bm— L0k, Z—silgE, kH5b—LkE, KRR REELER &L, BT
The most common failure is jumping too far too early, which produces fatigue and injury rather than adaptation.
S WA RIS Bk A, TRHRA A JEIE L, S 55 i o
Recovery is not a reward for training, it is part of the training.
WAL RINZREIZLN, kN —aB5T .
Tissue repair, glycogen resynthesis, neural adaptation and the psychological reset all happen while you are not
training.
ARBE. BEENSR. hEERMOR EREE, #REERSIIZRRN 5.
Consolidating a session is as much a part of the plan as the session itself.
P — KNG FX K MEGEA S —HE, # TR —HB5 .
A week is not seven days of training, it is a week containing training, and the balance between those two is what

determines whether the athlete adapts or accumulates debt.
—JRRERINZ, mREAENEN—M, miXPEZBEPEE, JOE 1830 iR EE MR R TE R B 6.
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Variety keeps the athlete and the adaptation alive.

ZHEYELLIE 2 B BLAR R FRE 1T -

Repeating identical work produces a specific adaptation and then stalls; variety raises the stimulus, reduces
boredom, reduces overuse risk and, in children in particular, is how you develop general movement skill rather
than one narrow strength.

o558 A ] DI 2 237 A R o A3 AR s A5 il 5
Itis also a protection: an athlete who has trained ten different ways is far harder to injure than one who has trained
the same way a thousand times.

SRR TR D TR RRAR TR B XU, i B TR, B R R R —BENERE i A R R — BT K

SRR — P PRy R XNZRE 2 5, b Rl — 05 U — T X048 3 i f 2 232 i
Reversibility is the one that gets forgotten and the one that explains most of what people call getting
worse.

SRR A S PSICH — &, WRRK SN B BLRFR.

Detraining works in the opposite direction and just as fast: a few weeks off a trained aerobic athlete measurably
reduces VO2max, and strength falls noticeably in a couple of weeks of complete rest.

BRI R, AR —MiZE R E RS REIUE, BB A2 TR TR, se ik BRI Bty
For a recovering athlete that is the point - resting an injured tissue is not a failure of the programme, it is the
programme.

X IEAEW S HYIE B 5K EX E R R --iE 2 O 2R B A R R R, i i R4S B .

For a coach it is a warning about the off-season.

XMHBERGE, KRR TIRSEE— A .

FITT is the four dials that turn those six qualities into a session.

FITTRIEIBAA ST — T NZR R AP A gL

Frequency is how often, intensity is how hard, time is how long, and type is which method.

R RLHE, BERSSH, HRERSX, RURRMMLTiE.
The order matters: you should be able to say why each dial is set where it is, because a session is a set of choices
rather than a list of activities.

MG AR R AR RE e B AL I 2 R AEXADEE, PO —WIIZRR R — 4Lk, WA R —OHE3hils .
And the honest answer to "why that intensity" is always a reference to something - the phase of the plan, the
fitness of the athlete, or the deadline in the calendar.

Rt AR AR AR R, SR A SR TR B 323 RERREKF:, 583 B P ERIEA IR H .
The numbers / H—5&

Numbers to keep. Across a week, a single demanding session can be built on 2 to 4 hours of quality work, and the

volume of easy work around it can be three or four times that. Progressive overload should change one variable at

a time and by a small amount - adding roughly 5 to 10% rather than doubling. Recovery between two hard

sessions in the same week is what makes the second one productive rather than destructive. And a useful weekly

rule: if the athlete is not progressing and not recovering, the answer is usually less, not more. The numbers that

matter most are the ones you track week to week, not the ones in a single session.

TEICERRE. — AW, —RKEBEIZRRT A AE2 B4/ m i T2 b, i 28 e AR BE DI 2R B R R B i = BI04 .
Common mistakes / B4 5,

"Progressive overload means adding more every session." It means adding a small amount and then holding it
long enough to adapt. Adding more every session is how you get injured, not how you get stronger.

" RS IR . R SR, RRRF RS KN LIS . SRXEMBRZUNTIE, AR

"Rest days are wasted days." Tissue repair, glycogen resynthesis and neural adaptation happen while you are
not training. A week is not seven training days.

"R HRRIH T, "HGUBE . B ET SRR RIS B R AR A IR . — A R-EAIIZGH .

"FITT is four things to do." It is four dials: how often, how hard, how long, which method. Setting them without a
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reason is not a plan.

FITT REMEIES. "R W% BHNh. BA. fHaTik. BABhb RSN R

"More volume is always better." The response to load is individual. Beyond a point, extra volume produces
staleness, illness and injury rather than adaptation.
"INZREER R GT . e AR BN o I REAN AL, BRI ZR BRGNS RIERL.

Why it matters / Jgft A B
This section is the practical core of the whole course, because it is the one that decides whether a training
programme works. Every other topic on the syllabus is knowledge; this is where knowledge becomes a plan. An
athlete who understands the six qualities and FITT can look at any session and say what it is for, what it is building
and what it will cost. An athlete who does not will follow a programme that happens to work for somebody else,
and will get the injuries that come from training somebody else's plan.

X R TIRREASE O, FOAJSEIZT RIR B AR E. R ETA FEE R A X — VRV R T5 .

FITT: frequency is how often, intensity is how hard, time is how long and type is what method.

FITT: SRR NGBHE, BERSE, HHRINEZZA, RRRRMT 275k,

Progressive overload should be gradual, monitored and compatible with recovery.
HikE Sl PR TR . ZEEIARY, FRSIREME.
Key terms / B0 ARiE
Periodization FifA{k
Planning training in macro-, meso- and microcycles.

VIKJE, v A 3 J Sl 25

Reversibility wJi¥ipk
The loss of fitness when training stops or decreases.
WIZREE 1k ol DIt PR RE T R

Formulas / A

An 800 m runner uses race-specific work, suitable volume and pace, regular recovery and monitoring of split times
or heart-rate response.

800KMIH RM LWL TN, SEILRMmACE, MEKE, JFHNSBORSIT 0B R P,
Worked examples / S&5
>
Turn a performance goal into FITT choices and a monitoring measure.
USRI H AR A FI T TR B S 5 o
Exam focus / ZHE A,
Define specificity, progressive overload, recovery, variety, reversibility and periodization.

SR, W@ e, WE. SR, AR AR,

Periodization, overload and overtraining - JWI{k. #8555 B2
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First, picture it / JEiXFEAR
Periodisation is planning a journey so that the hard parts come when you are ready for them. You do not
sprint on the first day of a mountain climb. The plan works in nested circles: a year or a season on the
outside, blocks of several weeks in the middle, and a week containing the daily sessions on the inside.
Overtraining is what happens when the plan has no shape - when the same hard week is repeated until
the body stops adapting and starts sending you bills.
JIMER R R — Bk, ihEER B BB AR i S AT I %o AR 2 AE B mountainfy B — kil X &Rl
BREMRAR: RIP2ZR—FR—ATFE, PHRILAA— R, REBEREESERINGN—H. SEINZRZ
HRIR BTG R R A B --Fl— AR AR SRS, HBSREILERL, T m R

The detail / FE4IHF

The three nested timeframes are macrocycle, mesocycle and microcycle.
EAMRENF RS R macrocycle REH) . mesocycle (hJEH]) Fimicrocycle UMERD .

A macrocycle is a long-term season or year plan.

KIAR IR B ZR ol 42 B R o

A mesocycle is a phase or block of several weeks, and each one has a purpose: general preparation, specific
preparation, competition, or transition.

thRIRAE T R —AHE B, SABBEA R —Bdks. Rk, LI .
A microcycle is the week itself, containing the daily training.

/DR — AR S, G&ERIIIZ.

The reason this nesting exists is that adaptation takes time and has an order, so a plan that ignores the order gets
less out of the same work.

XEREZFUAFE, R iE N2 B BA R, B A A4t 2R 1R PR I 25 B 5ol B D i 4551
The phases are worth naming because they answer a question coaches are always asked: why are we doing this
now.

XHEBHAR A, FOENRE T B s R B0 AR A A .

In the preparation phase you build general fitness and skills.

TEE 2 IR L — A A RE A i 5
In the specific phase you convert that into the exact qualities the event needs, at higher intensity and lower
volume.

TER TR X LR Z 0 B HIE R RN, BWMEER. JIZGRE;

In the competition phase you perform and you sharpen.

SRR R B RN

In the transition phase you actively recover, which is the one athletes most often waste and the one that most
protects the next cycle.

I BEIR T B R --IX SR8 3 B IR SRR B, R RE PR T — AN A IR — A
Overtraining is the failure mode of a plan with no shape, and it comes in two forms.

NG RBATERIH R AR MR, EH PR K.
Functional overreaching is a planned, short-term increase in load where performance dips temporarily and then
comes back, often above where it was, with full recovery afterward.

DR 2R R B T RIAY . FE s s, RIMEW TRARKE, BHEESTZH, ZRRTERE.
Overtraining syndrome is the long-term version: load stays too high for too long, performance declines persistently,
and you get chronic fatigue, poor sleep, mood problems and a rising risk of illness and injury.
EEINELSMEN R KR BRA: AR KR, RINFFE TR, ISR MR, 154808 LR B fn i XU L7t
The difference is intent and duration, and the treatment is different too - one is a plan, the other is an emergency.
PIF X AAE T AR ST, Ry P WA R --FF R R, FERRIWI.
Load is not the same as fithess, and confusing them is why tapering feels counter-intuitive.
RIS THRRE, TRIEPE R R R AR .
Fitness is what you have built.

PRRER R @R RIRN, R IRIHRIEER,
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Load is what you are asking for right now.

TERREPRFE A RIS DL FRAR G4, (BRI T2 7RIS PRI BILHRETHUR,  BFrPARTERT R E A RN EHR, mRRE:
Cutting load while fitness stays is what lets the adaptations you have already made show up in performance, which
is why a taper before a big event is not a loss of form, it is the moment the form arrives. Athletes who taper and
race well describe it as feeling sharp and strangely light.

WG LSRRG AT I8 2 A 2B A IBRRGE: R, T L Ap bR .
And a plan is a prediction, which means it has to be allowed to be wrong.

iR — AT, st i LA fe i i
A periodised plan is a hypothesis about what will happen if the athlete does these things.

JHER R — MRS IRiash R T ax s, XR%EH 4.
The monitoring loop is how you find out whether it was right, and the honest coach adjusts the plan rather than the
athlete.

I PR ERAR R A B ax AR SR SO, MR AR LR, mARARIEZ 5.
The numbers / H—&

Numbers that make the structure concrete. A macrocycle might be 9 to 12 months, or a single competitive season.
A mesocycle is typically 3 to 6 weeks, and a microcycle is 7 days. So a season of 10 months contains roughly 20
to 30 mesocycles. Over a week, the load distribution matters as much as the total: a classic pattern is one or two
high-load days, several moderate ones and genuine rest. The threshold everyone argues about is change - a rule
of thumb is that if performance has not moved in 4 to 6 weeks despite consistent training, something in the plan is
wrong, and the first thing to examine is the load, not the motivation.

ILXESERERAE . — AN KRB EERIFII2ANA, k5B RS, — P REER3FeA, —1VPRBRTER. B
Common mistakes / Sy

"More training always produces more fitness." It produces adaptation only while the load is new and
recoverable. Past that point it produces staleness and risk.

"B BN EIHORE BIRRE. " RAENRGTRH. By DIWER, A AEM. MidXA A, BRI SRR .

"Functional overreaching and overtraining syndrome are the same thing." One is planned, short and followed by
supercompensation; the other is chronic, unwanted and needs a real change of load.

"IhRE PR Y 2R R BRI I ZRER SRR — S "RERATHRIE. MEN, ZRSAERRE; REREEMN. EAEEN, #HH

"Tapering means losing fitness." Fitness stays while load falls. The adaptation you already made is what shows
up, which is why tapering usually improves rather than reduces performance.

"R A RAE TR IRREPRYE, 0 P RE. CRFERANEPLX A RILHK, B DA ST A R

"A periodised plan is a schedule, so the athlete has to follow it." It is a hypothesis. If monitoring says it is wrong,
the plan changes, not the athlete.
"RHE TR R, Prligsh s, R MRS, WRMENERIER T, TSR, FRE 5.
Why it matters / {4 EE

Periodisation is what makes a career instead of a series of good weekends. It protects against the two ways
athletes self-destruct: doing too much too soon, and then trying to fix it by resting for a month. A single peak
performance is possible without periodisation; a career built of repeated peak performances is not, because every
cycle has to begin from a recovered body, and only a plan guarantees that. It also gives a coach a defensible
answer to the hardest question in sport, which is why a particular athlete is doing a particular session on a
particular day.

JASHEEBOE A TR T RE, WA R R IEARAAR. BRIk a3 5 H RSP : SRRERE, REkE—AH Rk

Functional overreaching is a planned short-term increase in load with temporary performance loss, followed by
recovery and possible supercompensation.

AP ISR R PR TH RPN 0, RBLE T FE, Bk EIF T et L Bk .
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Overtraining is an excessive load sustained too long, with persistent decline, chronic fatigue, poor sleep, mood
disturbance and higher illness or injury risk.

W R AR KIS, RIFFSE TR 1BHEST. MEIRAEE. 15481008 DA K B sl 32 45 KUK 8 o
Key terms / O ARG

Macrocycle K&
Long-term plan, usually a season or year.

KR, %R .
Microcycle /pJEH]
Short-term plan, usually one week.
TR, @ER M.
Formulas / A3
A coach increases load for one block, schedules recovery and checks whether performance returns; persistent
fatigue would prompt a load review.
BHEAAE—ANNEYSEM AR, RHREFSERIREBWE; FrE%o7 L EEmH it i
Worked examples / SE4i
>
Distinguish functional overreaching from overtraining.
X 53 R ik I 25 RS il BE 25
Exam focus / 2% N
How can monitoring reduce the risk of overtraining?

S 00 o AR B D 2 UG 2

Individualisation and the monitoring loop - A~k{k 5 Wil ER

First, picture it / JEiX FEAR

The same training produces a different body in every person who does it. Think of ten athletes all following
the identical programme: genetics decide how much of it actually becomes muscle, how they respond to
different foods, and how quickly they recover. So the coach cannot read the answer off the plan - the
coach has to measure it and adjust. That is what the monitoring loop is: test, record, look at the trend,
change one thing, test again.
Bl — RIS NITE S LA R S, MR HP0H23) BT e M E R SRR e 20 FOE R RkAL
. DA R &R B PRI E TS 2. B bABZR TG IE N T R0) B Bt - 2 e i) B T
o IXHRRAMEIMAEEL: MK, k. FEH. W—ATE. Bk,

The detail / ¥E4IHIR

Training has to respond to the person doing it, and the list of things that differ is long.
PR mI B ATIZREI N, TS ] 0 A G i B AR I
Current fitness comes first, then age, then sex-related factors including menstrual-cycle changes where relevant,

then genetics and responder differences, and then the current phase of the macrocycle.
HERLAIARE, RERER, RERUMARER EHXREEAZRAMENR , RERBEMNMERMES, BERKEBI

Two athletes on the same programme can genuinely need different things, and the difference is often not visible
from the outside - which is precisely why it has to be measured rather than assumed.
AT IR — it RGP B2 3 53 T RE LA R ZEA R R, X AN 22 TR AP B A K- X R A &8 2 sl Bm A A ak fiisk o
The monitoring loop is the mechanism that makes individualisation possible.
I PEER A AL LSBT AL .
You establish a baseline, you train, you re-test, you compare, and then you adjust.
RS AR, IR, REFIA, R, KRR,

The critical word is compare: a single test tells you almost nothing, because day-to-day variation in sleep,
hydration, caffeine and life stress is large enough to look like a real change.
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Hop SGRia R e g BRI LFR A VAR s, BMRENG. K5y kR AA TR ok HE B3, KRB RERIGES
It is the trend across weeks that carries the information, and an athlete who panics about one bad morning is
discarding the only data that mattered.

FOESHE BRSBTS, B — R R ERIRERAIZ 3 5, PhdE T ME— A B
What to track falls into three groups.

BB 25 h=4l.

Physiological indicators: resting heart rate, heart-rate variability, and to a lesser extent blood markers.

APERR: FREOR, ORERYE, PIRAERDREE L.

Subjective indicators: how the session felt, perceived exertion, soreness, mood, and the athlete own rating of
readiness.

TR XWIRARGE. AN, B, AR, DIREsN B A SRR i h e
Performance indicators: the numbers that matter to the event, such as a 5 km time or a countermovement jump.

FEREbR: 0 B FOE AR, e ns 2 Bk SR n sk
The ones that work best are the ones that are cheap, fast and repeatable, because a measure you cannot take
consistently is a measure you cannot use.

AR, BT, Pk Hal AR, BOI— AR Sk Fr S B aE b st — AR Sk R b
The loop only works if something actually changes as a result.

AR A TER 2R SO A AR L.

The failure mode is measuring everything and adjusting nothing, which produces a very tidy spreadsheet and no
progress.

SR IEFT A R . M 2R, Bt — B R B T R R
Change one variable at a time, keep the rest constant, and you will know which change did the work.

BRAR—AEE, HRRFEAE, FAMER— A8 TEM.

If two things change at once and performance improves, you have learned nothing that you can use next week.

QR 2 T P R BRI T, AR B R RE AR .

And the loop has to be honest about noise.

113 ELIX A PR B A S 1 b} ok 75
A change you cannot explain is not a breakthrough.

VRICIE R A R 28
Before concluding that a programme is working, ask whether sleep, illness, travel, a new job or a broken night
could explain it, and be suspicious of any result that appears exactly when you wanted it to appear.

TEWOEFATHRIA B0, Jell—4): BEAR. BOw. AT, — OB LIEss — kiR AE A e R e 2

10 X B 1 G AR PR A B BRI 2 BRI 2R, AR R 58

The numbers / H—H

Numbers that make the loop practical. Resting heart rate is the easiest daily measure: a rise of 5 to 10 beats per

minute above your own baseline, persisting for several days, is a meaningful warning signal, provided you are

comparing it to yourself and not to a population. Heart-rate variability tends to fall when readiness falls, so the

direction matters more than the absolute value. Performance tests should be repeated often enough to see a trend

but not so often that fatigue or learning interferes - for most markers, weekly or twice weekly is enough. And a

simple rule for the whole loop: if two consecutive weeks show no movement in your key performance marker,

change something. Do not wait for month three.

LA ER G RIER R T . HRORBREESH TR irA RS0G5, JFHFFSEHR, MR — AR X
Common mistakes / Sy s

"If the plan says it, they do it." The plan is a hypothesis built for an average athlete. The individual is the one
doing the training, so the individual is what the plan adapts to.
"HREE 2 S AW RN — A8 SRS MELEFENZRRRIX AN, Pt RIZGE BRI A A .

"One bad test means the programme has failed." Day-to-day variation in sleep, hydration and life stress is large
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enough to look like a real change. Trends across weeks carry the information.

"R G RRR BT RIRI T o AR K SRS e B B TSRS R A RAR A . FIE S B RS A i

"Heart rate variability is high, so fitness is improving." HRV tends to fall when readiness falls. The direction
matters, and so does the context, and it is a supporting measure rather than the decision.

nDARESER, BUHRREIRTE T ORE R SR TRERENS. I RERE, MU REZE, mH e R A R

"Measure everything, then decide.”" Measuring without adjusting produces a tidy spreadsheet and no progress.
Change one variable at a time so you know which one worked.
ERTE AR Y BGE. CRIAHE, 27— R TR TR . BIRAR AR, A AERS—AE T EM.

Why it matters / Jpft A B
Individualisation is the difference between a coach and someone with a spreadsheet of a training plan. It is also
the reason two athletes who look identical on paper can need opposite things, and the reason the best programs in
sport keep a written record of every test: not to prove anything, but to be able to notice. A program that never
changes because nobody measured anything is a plan that is going to fail slowly and for a long time, and the
failure will be blamed on motivation rather than on the decision not to look.

MEEREG T LA — Rt R F RN Z X et 2900 LB K — R bLE 2h 5 1T 6E 75 258 20 R A 7R v
Training data include load, volume, intensity and RPE; wellbeing includes sleep, mood, stress and motivation;
performance tests should include relevant sport-specific measures.
WABAR RSN R, MEMEMANRE; @ICREUMIER. B9, Ehmahpl RN SHXR L.
Key terms / O ARG
Responder JXME
An individual whose response to a training stimulus differs from another person's.

pap!] E2 3 I NA S UNTTE 3 NS
Formulas / &%
Monitor one athlete's training response, adjust one FITT variable and set a new review point rather than applying a
universal programme.
Wl— 423 AR, B—AFITTER, FEEHNEES, mAREMNSG iR,
Worked examples / S5
>
Explain why training must be individualised.
R 2 NGRS R AL
Exam focus / BHE A,
What are the stages of a useful monitoring loop?
MG R B B R AT 2.2

Vitalite - IB SEHS study pack | vitaliteplan.com



A.3.2

Benefits to health of being active
By P 2 iy i e i Ak

Guiding question / 5|5
How does physical activity influence health across different populations?
Ep PRI Zh AnAn] 30 A Ie) N R ?

Regular activity supports muscular, skeletal, immune, cardiovascular and mental health, and lowers the risk of
several non-communicable diseases. Benefits depend on age, starting level, sex differences, progression,
health status and whether the activity is appropriate.

MRS ZFLA . B . LMEROEEER, FFRACSMAERIEDRAE . MU TR RBAK-E. YRR i)

Life stage, sex and energy balance - ZE#FBE. PH5 A &P

First, picture it / JeiX FEAR
Asking for one training plan that suits every age is like asking for one recipe that is right for a growing child,
a twenty-year-old athlete and a grandparent. The ingredients are similar, but the amounts are not, and so
are the priorities: a child is building the kitchen, a young adult is cooking, and an older adult is maintaining
it carefully. Energy balance is the same idea applied to the plate - the body needs enough to grow, to
perform and to repair, and each stage puts that requirement in a different place.
BOR—PHE S PR IIIZT R, BB R — R &IEEIFNE § EE R SR T S Hnash B ik, &kt
A%, MoRAN, BRtAE: FTaEdeb, SRRANMENCE, MZENUMOYED . R RITREFER
B R E-- SRR RS ERAE K. RIMBEE, MEANHBALXATRBAEAS R A E E.

The detail / ¥R

Children are not small adults.
G REG/MREIRN .

Their first job is fundamental movement skill: running, jumping, throwing, catching, climbing, balancing.

TS TSRS AR AR 0y B, Bk, %, 5 B, F.
Those patterns become the platform everything else is built on, and they cannot be taught, only practised and
allowed to develop.

XEBGURR T —VREERNEPER, METIARME, REEwRAImMRrkiE.
Children also need energy, protein, calcium and iron for growth, and their bodies are more vulnerable to overuse
than adults because their bones, tendons and cartilage are still maturing.

TR HREAERKRNER. EAR. WM, RIS RN 5 Sy R0, PR, WU B AE R, .

The mistake to avoid is imposing an adult training load on a child and calling it discipline.

BHE R AR IE R BN RS T 5 b, JRRRZ il
Adolescents are building fitness, body composition and well-being at once, which is a lot of simultaneous projects.
FOAERIERARE . SR IR, X T RIRHEMEILAE .
This is the period when peak height velocity arrives and the gap between strength and muscle size widens, and it
is also when the risk of overtraining and of disordered eating is highest, partly because the body is changing in
ways that are visible and therefore commented on.
XA B SR R KR, RSB MIEZERERRIR
Girls in particular face a social pressure around body change that has nothing to do with sport, and it is a health
issue as much as a coaching one.
[ bt ok B I 2tk R R XU e i A, 3o R PR SR EAE AT L B B PR 75 SO K
HR &, SMli— 5820 RKM. BRIt R, mXBERERPE, MBI
Adults are mostly maintaining function, and older adults gain from a specific and well-evidenced package.
BRAE AN RAE ERAEAEFRIIRE, 25 A — A si il e 4l & b ik ad

After roughly 60, the priority list changes: balance and leg strength become as important as aerobic capacity,
because falls rather than cardiovascular events are a leading cause of injury and loss of independence, and
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because muscle and bone mass fall unless they are defended.
KA60F 25, HAEFHRZME: ARt HAUEER ) B ZSALOIIRE ) — PR ZE, PSRRI A O M & R 0 e R s PG
Aerobic work still matters enormously for cardiovascular and cognitive health.

AR NGO B AN T e SRR HL 2

The plan should be built around what declines fastest and matters most, rather than around what is most intense.
THRIPLIZ 58 T Redne e B SRR AR, 1A ) BBl S5 L a5 KAk o7
Sex differences need to be handled carefully and factually.
PRI 22 e 5 B BT S HOR S M b B
Menstrual cycling does affect energy availability, iron status and perceived exertion, which is why iron is
specifically relevant to female athletes, and why monitoring rather than assuming is the right response.
AW copmae 8oy e, BeRESMmEA IR, WS LYhiazh BRI RE, R PLZ A R B EER .
Bone is a related point: oestrogen contributes to bone health, and any prolonged low energy availability affects
bone mineral density in all athletes regardless of sex.
HRARE— 5 WEEEA T E R, miEM AR B ARG 2BmpEE 50 (Rt BEymEE.
The useful framing is not "men and women are different" but "there are known physiological variables that an
individual programme can monitor", which is a much stronger position to argue from.
A AERA R B AR, md e — o ma i s, o AL R HI - X R — AN RIS B R IE 3
Energy balance ties it together, because it is the requirement behind every one of these stages.
RE ECP A IEIX SRR, PO B P IX SR B I R EOR .
Growth needs an energy surplus.
AR FEEERRA;

Training needs enough to cover the expenditure.
AT E R IEEHFE
Health needs a margin left over.
197 D L e
An athlete at any stage who is not covering expenditure is not managing a small problem; the consequences run
through bone, immunity, endocrine function and mood, and they arrive slowly enough to be missed.
TR Be 32 3 53 iR B B iHFE, TBERA RAELE —ADRE: JRREShE. R, P RhaE s KRB Ik, W HEMH
The numbers / H—5

Numbers to keep. Children and adolescents are generally recommended around 60 minutes of
moderate-to-vigorous daily activity. Adults accumulate about 150 minutes of moderate activity per week, and older
adults add balance and strength work two or more days a week - often 2 to 3 sessions focused on the legs and on
balance. Iron requirement differs between menstruating and non-menstruating athletes, and the direction of that
difference is what makes monitoring worthwhile rather than optional. On the energy side, the practical test is the
simplest one: growth, training and health all need to be paid for, and a plan that only pays for training has already
lost.

TEICEMEE . JLEME DRSS R A60 0 A SR BTG sl . BRAE NS R 1500 Fivh 2R e B, 245 N IR RIS 1
Common mistakes / S5,

"Children just need a scaled-down adult programme." Children need fundamental movement skill development,
which is a different job from adult conditioning, and their tissues are still maturing.

T AR EILRAT RAZ L B DRIT "% T R RN R AR IR, X5 MR RE 2R P G A IR A, i LAY

"Older adults should train like younger athletes." After about 60 the priority shifts toward balance, leg strength
and maintaining muscle and bone, because falls are a leading cause of lost independence.

"BEENPLZIRERIB S BUBFEINZ. "60% AR, BRI BB ECARAERILAAE, Bk v S Y 25

"One plan for everyone, adjusted only for ability." Age, sex-related variables, growth, energy availability and

current phase all change what the plan should be, not just how hard it is.
"B AR, RARRE DR R, MMM R, AR, REEW PEARY AT B 2R RIS KR AR
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"Energy balance only matters for weight." It decides whether growth, training and health are all funded. An
athlete who only covers training expenditure has already begun to lose the other two.
"RERCEE AR ARBIRE, EUuEE R IZRERR GEE . RERINAHFEMZEI5H, CEFRERBIPIT .

Why it matters / Wit 2 HEE
Every room in a sports setting is full of people of different ages and stages, and the people who train them well are
the ones who notice the difference. A coach who gives a fifteen-year-old girl a man plan is not being strict, they are
setting her up for a bone stress injury. A coach who puts a seventy-year-old on a rowing machine only is not being
cautious, they are ignoring the thing most likely to put them in a care home. Population guidance is not a softer
version of elite guidance; it is a different set of answers to a different set of questions.
F— A2 P a7 A FER . ARBRBRN, mETINZRMNGAERIPERRIZEMNAIN . BT HYLEE LRE ST

Energy intake is compared with expenditure from basal metabolism, physical activity and the thermic effect of
food. A deficit can reduce weight; balance supports stable weight and function; a surplus stores energy.

REEHE NS SERNICH . SRS SN RN A AR L. R TR PR B TR E e R AfrRE R

Females may have a higher risk of iron deficiency, and hormonal cycles can affect energy and performance.
LoPRE Bk RS T RESE 5, SR I R A BRI R B
Key terms / B0 ARiE

Energy balance RE&E
The relationship between energy intake and energy expenditure.

RERIE N\ SRERINFEZ AR R
Formulas / A3
A programme should start from a person's current activity level and progress according to health, age, ability and
response.
MG RIBDA N SRIE K PIFaG, FrcidRE. ik, s IR BLE S dkk .
Worked examples / S
>
Why should activity recommendations consider age and sex differences?
TH B HE SR ] 5 R AR AP 2 2
Exam focus / 2% A
Explain energy balance and one possible outcome.
PR AR BB B — T RE ST R

System benefits, chronic disease and progression - R4tk 18PER 5

First, picture it / JEiX FEAR
Exercise is a bit like servicing a car that is still being driven. Oil changes feel wasteful until you remember
what the engine sounds like afterwards. The benefits of activity are not dramatic and they are not instant,
and that is exactly why they get devalued by anyone looking for a quick result. They are cumulative: small
amounts, kept up, produce a body that is more robust, more tolerant and more capable - and a car that is
still running in twenty years.
B BURE —REFTT MR R . BPLhER % EALR %, ABRICEZ G RPN R 2T 245, W3k
BEA Rt ARy, WX fata R B B P SR N A B R EMER .. IR A2BRY: DR, #8, RSN
—ANEEEYL, 3%, HAETMbody--PA K A4 e A4 o

The detail / FEZIVEH

Start by listing what activity does, because the list is longer than most people expect.
FeACIESNREMAT 25 Hik, P hix i bk S B THIRK.

It increases muscular strength and endurance, improves bone density, supports immune function, reduces stress
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and anxiety, improves mood and sleep, increases confidence and resilience, supports cardiovascular and
metabolic health, and helps maintain function and independence into old age.

CRENOMILPY RS S BB E SCRREIRE. BRSSO AR, ST A Ak, SO m A )

Almost every one of those is on an official list somewhere as a separate recommendation, which is a reasonable
hint about how well evidenced the field is.

Hor L P 6 — IR B SE OB T i S L B 110 SO — AR - X R BRI A S I A 2 7 s i S BT

Those benefits divide into two groups that behave differently.

XAk kAL, KB AARR .
Early responses happen within minutes to hours: mood improves, anxiety drops, and the effect is real and
repeatable.

BWIR PRI B EDLDMN P 2. BB TR, BORHESCHWHE,
Longer adaptations take weeks to years: bone density, aerobic capacity, insulin sensitivity and strength.
BRENENHEENRIEEE: SEE. AHREN. BERSURHMm) R,
This matters because the early effects are what keep people doing it, and the long effects are what actually protect
health decades later.

X R REE, PR BIBORRIENRR TORARENA, mRKEIECRA RILHHE R RIERT R R .
Programmes that only sell the first lose people, and programmes that only claim the second cannot recruit anyone.
HERB IR 2ZAEAN TR, REREENTHRINRAR L FA .
Chronic disease risk is where this becomes concrete.
8P XU S5 1215 LR E b 75
Regular physical activity lowers the risk of cardiovascular disease, type 2 diabetes, osteoporosis and some
cancers, and it does so through mechanisms rather than magic.
PRI S PRI ZNAE RGO M A O . 2PBE PR B BRI S SRR A KUKy, T HL e Ra i DL IR Y, i A R BET: -
More movement means better glucose handling, better blood pressure control, better lipid profiles, better body
composition, lower inflammation, and a heart and circulation that are conditioned rather than merely un-damaged.

B SR AN RERE EAT AR AL BE . SEAFAYI RS  EAT R MRS . SEATEI SRSy SEARRY SAE, DAR— Wi gl i A U

The single biggest lever is usually not intensity, it is volume and consistency: the people who benefit most are the
ones who go from nothing to something, not the ones who go from a lot to slightly more.

BB AR, M2 —8k: RiEmBHARNZEIE, MARNRSEIEL—ri,
Progression is the part that decides whether any of it sticks.

BER e X —DIRE 5 W .
Starting too hard, or too much, produces more soreness, more missed sessions and eventual dropout, and the
most common way activity programmes falil is not that people cannot see the benefits but that the first four weeks
are unpleasant.

TR RIGERR 2, 2UORE B, HEHUE, DIRRZrg i

Progress from a baseline, add a small amount at a time, and allow recovery to be part of the plan rather than an
interruption to it.

AT R WH RO AR RNMIBARI G, o) RSz .
The people who stay active for decades are not the most disciplined people, they are the ones whose programmes
were easy to keep doing.

M—AEEERI MG, BIOM— &, JFHACRE LRI — AR 5w A v R BTt o

REEFIL TR AT R H RN, R IBLETH RIS FEE T HRA .
And overdoing it has its own cost.

i i kA A SRR .
Excess volume or intensity without progression produces overuse injury, burnout and loss of motivation, and the
resulting break is far more costly than a slower start would have been.

A BRI B 25 Bl B 2ok ERE . Re MBIk, i R A LL BT LR B
The goal is a routine that can be kept for decades, not the biggest possible week, and an answer that only works
for four weeks is not an answer.

H R RAEAER LR AL, AR KT RERTE— A — ARk A 3 7 BA ST &

Vitalite - IB SEHS study pack | vitaliteplan.com



The numbers / H—¥

Numbers to keep. Adults are recommended about 150 minutes of moderate or 75 minutes of vigorous activity per
week, and the guidance is deliberately modest because the biggest gains come from moving from inactive to
active rather than from pushing hard. Bone responds over months, not weeks. Aerobic capacity over 8 to 12 weeks
of consistent training, strength over 4 to 8. Sedentary behaviour is its own risk factor, so breaking up long sitting
matters independently of whether you train. And for progression, the useful rule is small and boring: increase one
thing by a small amount, then wait long enough for it to work before increasing again.
LAY . AR AR 1505 prb R BT 5 5 B BTG 2, MIXAME S AIRERAE, PoymRi kA AR G2 E
Common mistakes / B4,
"If it is not hard, it is not working." Intensity is one variable. The people who gain most are usually the ones who
go from inactive to active, and the biggest risk is dropping out rather than under-training.

"PEAERRB AR R p AR, R AR BIETRIBEE A S BIBEERAT N, 1 5 K B RURR SR H T A R A5 A 5

"All the benefits show up in two weeks." Some do. Bone density, aerobic capacity and insulin sensitivity take
weeks to months, and that delay is exactly why adherence drops.

"B P R B I . B, A AR RS R BT R BOARI B, X AR IR R T R R .

"Sore and stiff means it worked." Soreness is a cost, not a target. Progressing faster than recovery produces
overuse injury, not a better programme.

"BOMEEIRGE T "BRRIRH, SRE. EBRRTRE S M RS, AR B ET R

"More intensity is always more benefit." For inactive beginners, volume and consistency beat intensity almost
every time.
"R AR AR R . A TR SRR, IR R — LT B RS .

Why it matters / Jgft A B

This is the section that lets a sport professional make a claim about health rather than about performance, and that

is a different and more valuable kind of knowledge. It is what separates a programme that helps an athlete

perform from a programme that helps a person stay well across a lifetime. And the strongest version of the
argument is the mechanistic one: naming the pathway through which activity changes a risk factor, rather than
asserting that it does. Anyone can say exercise is good. The mark is in the mechanism.

X— Wik Rk A\ S ARSI FEVE e mr, WA DU R X R S — A AR B X5 T BNE 3 R BL B R A R
Regular activity can reduce risk of osteoporosis, obesity, hypertension, cardiovascular disease and type 2
diabetes.

PUHEE DT PG OB RA . TERE,. IR, O ML A 2280 PR s AU o
Key terms / O ARG
Progressive intensity {§iiF5
Gradual increase in workload with recovery, monitoring and avoidance of sudden large changes.

VKA. WEIFEE 5e 29K KRR M mi e T % 5 & s fer.
Formulas / &%

For an older adult returning after inactivity, begin with appropriate work, progress gradually, include strength and
balance, and modify for health and injury risk.
AAEEENKE G, BOANE Y TAERITLG, B, MAJBRACPEE, Frid e 5 32 00 XU .
Worked examples / 324
>
Prescribe a progression for a population and justify one safety modification.
FoHENBESE T RERR I — W2
Exam focus / ZHE A,
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Name two positive and two negative effects of activity if overdone.

5 HA 5 20 B A A IE 1 R B P A S 8OR

HL exercise prescription for populations - HL ABfigghiib 7

First, picture it / JeiX AR
Prescribing exercise for a population is writing a plan for a room full of different people rather than for one
of them. A single sheet with one line per person is impossible, so you write a recipe with ranges: a
direction, a minimum, a maximum, and a note about who to be careful with. That sounds vaguer than a
single number, and it is more accurate. "Some aerobic activity most days"is genuinely more useful to a
grandparent than "150 minutes", because the grandparent can act on it.
HNBFiEAETT, RGBT ARMASIHR, mARBHP— N MENA—ITHR— KBRS TR, TR
WE—rEEIR NS Jim. PR B, PIRSRTlRZMOREH. X0 EE— BB TESR, HEE
M. " S8 H M R LA BEREE 150 B B A, B A BERE I 18

The detail / ¥E4NH#

The workbook gives population-focused guidance rather than individual numbers, and the reason is that the
numbers differ.

TAeME e R W NSRRI S A R ARCT, RER B ARA N

Children and adolescents need moderate-to-vigorous activity daily, and what they need alongside it is variety, fun
and skill development, because the point at their age is a broad base rather than a specific adaptation.
JLEME PEREGER P EBEND, MEXZIMNERESHENE, Bkt R, FOATERADBAER, HAR 5 mRERlm A

Older adults need moderate aerobic activity plus balance and muscle and bone strengthening, and the reason
balance appears at all is falls.
BENTGEPEREARANEZ, PRI A S SRR I IIZE, WP B, sDER P kB
Sex, and pregnancy in particular, change the prescription rather than the principle.
P, JCHRWR, SRR RSCEE M.
Moderate intensity activity is appropriate during pregnancy, including pelvic floor and flexibility work, with
adjustments for hydration and overheating, and individual medical advice where there is any history.
AT AR R ARG E,  Hrh RS ARV RIPEZR 2T, IR e SR K & Ak i i AR s
The safe principle is gentle progressive loading, avoiding overheating, maintaining hydration, and seeking
professional advice where the medical history warrants it.
A SR W SR Tl i
There is no reason to be less active, and every reason to be thoughtfully active.
RAERF MR B, PREPKRE, FRTER iR R N FoR B .
B AR h w163, 10785 #3501 3
Every prescription needs a progression, or it is just a target.
T R, EWE R R —AHR.
A starting dose has to be below the athlete current capacity and then climb.
IR ST AR, KRBTt
That is true of populations as much as individuals: someone who has been inactive for years should not begin at
the guideline, they should begin at a fraction of it, and the guideline is a ceiling to work towards rather than a
starting prescription.
X R ABERDS A N —FE: ZAERIEANEINABLZ S I, WA %N — A% LT 06
Designing the wrong starting point produces injuries and dropouts, and it is the most common failure in population
programmes.

RS NENER, mMARESELTT . BEAETHE T2 HORAnRH, X4 N H i WK .
And a prescription has to be built around what the person will actually keep doing.

10— {73 2k 77 WA S8 A N FUE RS SRR .
Adherence is not a personality trait, it is a property of the plan.

PP PRS0, i R R e
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A programme built around activities the person already enjoys, at a dose they can fit into an existing routine, in a
setting they can get to, will beat a theoretically superior programme they will abandon in a month, every single
time.
FIZaxt A AR E 3K G20 MRS R I W ZBIRE. DUTIRESEE b I @ I H, 8 — K82 T IR G B L5
The numbers / H—&

Numbers that keep the ranges honest. Children and adolescents: about 60 minutes of moderate-to-vigorous
activity daily, plus free play and sport. Adults: about 150 minutes of moderate or 75 minutes of vigorous activity
weekly, plus two sessions of strengthening. Older adults: the same aerobic target with balance and strength work
two or more days a week. And for an inactive beginner, the realistic starting dose is a fraction of that - often 10 to
20 minutes of easy activity a day, walking - with the guideline as the destination rather than the start. The "talk test"
is useful at this level: able to talk but not sing indicates moderate intensity, which is the target for most population
prescriptions.

LSRR FFIRSE BT . JLRME DR B RA605 BB IENZ), JPmA hIEMEd. REN: SEZ1505 b SR ek 755
Common mistakes / Sy,
"Give everyone the guideline." That is the target, not the starting dose. Starting an inactive person at the

guideline produces soreness, injury and dropout.
"SHEANERE. TR, FRERKIE. IEAENINNEEES, SRR DimAnE .

"Prescription is one size fits all." It is a direction, a range and a progression, with notes about who needs care.
Individual numbers come later, from monitoring.

"Rk —BrE R ER AT —AER R R R, MK T RO, BB S DA S FEE .

"Only vigorous activity counts.” Moderate activity is where nearly all the health benefit is, and it is far more
achievable for most people, so it produces better adherence.

"R R ARG AL TR T AR, WEX BBARKGL, B .

"Pregnancy is a reason to stop training." It is a reason to train thoughtfully: gentle progressive loading, no
overheating, good hydration, and medical advice where the history warrants it.
"R E NG . “EREAOHINZRRE M BAaEE R, A Eoka, IR IR N FORBE PR

Why it matters / Jpft 2 HE
Population prescription is the HL extension, and it is the part of sports science that has the largest effect on the
most people. The 100 m sprinter population is small and already well served. The inactive adult who is told
something they can actually do, at a dose they can actually start, changes a risk factor for the rest of their life. That
is a bigger contribution to public health than almost anything else in this course, and it is entirely a communication
problem as much as a physiological one: the science is easy compared with getting a person to start.
NBERETT RHLIYY RN, W3Rk 2 N s KBRS . FORBIINZZ X A RHERUD, W H 258 7 MRS . -

Prescription must be individualised and adjusted as needs change.
BENE T A AL, FRRE TR,
Key terms / O ARk
Safety modification 4%
A change to activity or environment that lowers risk for a person or population.

T NN BERAR RS 1 0 6 S IR R 3% .
Formulas / A3

For pregnancy, progress gently, avoid overheating, maintain hydration and seek professional advice when the
individual's history requires it.
ZRGRATEE B, PREPKRG AN R IR LR T i

Worked examples / 324
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How should exercise prescription differ for children, older adults and pregnancy?
JLE. B NMZRBLZ 375 BLA AR ?
Exam focus / ZE N
Name two chronic-disease risks reduced by regular activity.

5 LRI 2l T e AU T 0 o 0 P U o
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A.3.3

Fatigue and recovery
i3y

Guiding question / 5|5
Why does fatigue develop and how can recovery be supported?
PESF R, R A 20 Sk ?

Fatigue can be central, arising from reduced brain drive or motivation, or peripheral, arising in muscle or at the
neuromuscular junction. Recovery is multidimensional: physiological, symptom-based, psychological and
practical indicators should be monitored together.

PS5l o PR S5, PIRIN S sk AL P FE, DARSMETERE ST, BILA s P i S8 SRRy, L e A

Central and peripheral fatigue - S5 5b YRR 55

First, picture it / JeiX FEAR
Fatigue is a message, and the important question is where it was sent from. Think of a car on a long drive:
if the fuel gauge is the problem, the car is empty of something. But if the driver is the problem, the car is
full and the driver is simply no longer reading the road. Sport sits exactly in that gap. Some fatigue is a real
shortage in the working muscle, and some fatigue is the brain deciding the effort is not worth continuing -
and treating the second as though it were the first is how people injure themselves.
PEHR—FEE, BEAREABEEN. MR —HIGETIME: WREEHAEmER L, AR T P 5A;
{HaSR S AR B b, B RER, MablRRAEHERT . BB EFEEXAERE. AR5 TIENNEA
PR VS, 255 R RMHEIXANE A ISR SE-- M5 5 S BnT 5 R B, IER MGG H Sy K.

The detail / ¥E4NH#

Central fatigue is fatigue generated in the brain, not in the muscle.

PR 57 S 7 A A K i L P 8 55

It shows up as reduced drive, lower motivation, and a greater perception of effort for exactly the same task.
BRI AT TR BURPERAL, PAROR 5 2R 155 /4 1 ) g

A runner who feels terrible in week four and then feels fine after two good nights of sleep has demonstrated
central fatigue very clearly.
— DI BBV RAERNE 1 SX)RHE Y P AT R BEAT T XA R AR R T R A R R 5
The practical consequence is that central fatigue is managed by things other than fuel: sleep, motivation, perceived
progress, and confidence.
ShrtEig s, RPN S SERVEI AP AR VR SR B BEIR. 300, WA A LS.
Peripheral fatigue is fatigue in the working muscle itself, and it has identifiable causes.
AR JAVERE ST R CAENLA B B sy, ERTRIARIRR .
Metabolic by-products accumulate.
TR R R
Potassium shifts out of the muscle and sodium shifts in, which changes the excitability of the muscle.
PRI, WIEE N, SRR A
Glycogen falls.
B R
Creatine and phosphocreatine fall.
LG PR LG T
Heat rises.
i BFt.

In the short term these are the direct limiters of performance, and the reason a 400 m runner hits a wall at 300 m is
mechanical rather than motivational.

R SR R IR B PRI PR 2%, (L IE 400K 3% 1E300 K Ab 1 E-58 4 B PR HUMEPERY, A~ S 3 ) P

Vitalite - IB SEHS study pack | vitaliteplan.com



The two interact, and that is the part that makes it complicated.
PR 2MEER, Xt eBRERNEN.
A hard session depletes peripherally, which raises the cost of the next effort, and the athlete perceives that cost as
central effort.
— UKo B I 2R S FIRE S, AR T — K% I RAR, a2l B g ARy p K
So a caffeine-free week, a poor week of sleep, or a hard block of training can all produce the same feeling in the
same athlete for entirely different reasons.
TRBMMER B — M BEIRA LR — 8 o — AN eI 2R, BT REAE Rl —hLia3h i 5 by A s A ] B RRBE, T RPN SE A
This is why the two-way model matters: the treatment only works if you know which one you are dealing with.
XM B AR A ANE A SR B R, 89T AR
Athlete monitoring, in a broad sense, exists to tell the two apart.
) ERBE R EI, BRI R X
Subjective measures - how the session felt, perceived exertion, willingness to train - capture the central side.
PR IRAERSE . R, DGRl B A s IR — Ml
Performance measures and physiological markers capture the peripheral side.
RELFA A BER AR RS AR S0 R I — Dl
When the subjective measures deteriorate while performance holds, think central.
EE R e RS b P 8
When performance drops while the athlete still feels fine, think peripheral.
LR T Mg 5 H CREE AR, 2B .

Neither pattern on its own is diagnostic, and chasing the wrong one wastes weeks.
SR P — P BGUER A R LS, B AT ) 2R A LA
The most useful thing most athletes never do is separate the two on paper.

M ZBUE 3N A L AR R — 3, R IR B A 5T
Rate session quality out of ten every day, record perceived exertion, and note performance.
BRGENGREST 5, iddERAIE, i TR
Two lines of data, taken for a few weeks, will tell an athlete far more about their own training than any single test,
because it turns "l feel tired" into a question with an answer.
JUARXHEP R BARLR, 25 F—OLdah BT A CIIZRRSHE, M RmiiiilEr 2-- P e RIRRE R B Y — A & R0
The numbers / H—&

Numbers that keep the two sides separate. Peripherally, muscle glycogen is the limiter in most events lasting 30
seconds to about 2 hours, and starting a session with low stores is one of the most common and most fixable
causes of a flat performance. Phosphocreatine falls essentially to zero within the first 30 seconds of maximal effort.
Centrally, the useful marker is often simply consistency: if session quality ratings drop for four or five consecutive
days while nothing has changed in the plan, that is a central signal and it should be answered with sleep and
reduced load, not with more conditioning. Practice, performance, fatigue and recovery are four different things and
they are routinely confused.

EEHMX 5 IFE . E5MRTE, TUEER K ZSEE3031242/ht 0 B FRBIF R, mEfESARRE TGRS, REIERRE
Common mistakes / Sy

"Fatigue is always a physical shortage." Sometimes it is, and sometimes the body is adequately fuelled and the
brain has simply reduced its drive. Treating all fatigue as a fuel problem means resting a body that needed rest,
and training a brain that needed a break.
SRR SRR . AR, A SRR MR SRR T 2 . ERTE ST ER L R, SRR L — AR

"Feeling flat in training means you are getting fitter.” It can mean the opposite. Adaptation shows up in
performance, not in how the session felt.
"PNZRIRHRSE IR TR IEAE S 38 Wl REIEAIR . JERURBIEREL b, WA RIX IR L.
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"Perceived exertion is the objective measure." Perception is a central report. It is valuable, and it is not the

same thing as what the muscle is doing.
"R E bR, AR PR AR . EMRA R, (HE L SRR TE R A R —

"Eat more and push through." Pushing through central fatigue is exactly the mechanism that produces overuse
injury. Central fatigue is a reason to change the plan.
"BWE RIS 350 AL AR P 55 I R A R DL o PR 55 R ST PR R B

Why it matters / hHft A B
Knowing the difference between central and peripheral fatigue is what separates a coach who adjusts a training
plan from one who simply tells an athlete to try harder. It changes what you do next: peripheral fatigue is a
question of load and fuel, and it responds to a lighter week. Central fatigue is a question of sleep, stress and
motivation, and it responds to almost nothing you can do in the gym. Getting these the wrong way round is how a
temporary dip becomes an injury, a lost season, or an athlete who decides the sport was not for them.

S PR S P PR T A D, R KA PR IR RIS B A R WS 3 B — RN IR . BUCE TIR T — S Mt 4

Both central and peripheral factors can interact and limit performance.

SRR E N R (B i B

Recovery is not judged only by feeling less tired.
HEARE SRR R R AW
Key terms / O ARk
Central fatigue HvHEPERESF
Reduced central drive, motivation or perceived effort.

G €6 N LI A D B g o

Peripheral fatigue #bJEPERES;
Fatigue arising in muscle or at the neuromuscular junction.

K AR ol ph 22 L P 42 R R 55 o
Formulas / 243

After a hard session, an athlete may feel motivated but still have low glycogen, fluid loss or impaired ion handling,
so subjective freshness is insufficient.

RS, B RTRRREAZN N, (HRRAC. AR R APz, B IR TR RS
Worked examples / &4l
>
Distinguish central from peripheral fatigue.
X3 it 5 o PR 55
Exam focus / %A
Give three peripheral contributors and their effects.
=AM R AL .

Recovery nutrition and methods - kEE FES5HE
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First, picture it / JEiXFEAR
Recovery is three deliveries, and they travel to three different addresses. Carbohydrate is fuel sent to the
muscle to refill the tank. Protein is a building crew sent to repair what the session damaged. Water and
sodium are the restocking of a shop that got emptied. Add the fourth item - creatine monohydrate - and
you have a repair shop for the energy currency itself, because phosphocreatine is what the first ten
seconds of a sprint is made of. Polyphenols and antioxidants are the tidy-up crew, useful but never the
headline.
R ZHE R AR E AL 6. BOKRIBENLA AR, RIE ARG S0 R IR 2 B b I 25450 Re i L BA
5 KRR T IR R 6. FEN_ESEPORE--ULEE— K SR T R B B A IR SRR B G, PR iR
LER IE R BT P AR, Mt A LR Edl, A, HMRAR M.

The detail / ¥E4IHR

Carbohydrate replenishes muscle glycogen, and the detail that surprises people is how specifically it does it.
oKL A DR NP R, mik ARSI Bl B8 —"

Muscle glycogen is stored in the muscles that will use it, so topping up after a leg session fills the legs, and topping
up after a hard week benefits the muscles that were actually depleted.

VRS I a7 ek B0 R B AR LS IL Y B, Bt DABB AR5 5 kb 72 32 ZERh AF I R, i — o) v 98 B D11 25 J e 7 W0 26 8 S IE e RESB LA
The window is reasonably generous - somewhere in the region of the few hours after training - so the practical
instruction is simple: a carbohydrate-containing meal soon after training, and a normal balanced diet thereafter.

Pk 1] FE SR 24 B8 -- KR BUR MNZRG B LAY /DR -- B PASERR 8 & R L SRR A AN — B &WoKE, 2R EEHKE.
Protein provides the amino acids for repair and adaptation, and here timing matters more than most people think.

HEA R B T ANE MR EEERR, X AL S8 DO E R %,
Muscles are most receptive for a few hours after training, so a meal with protein reasonably soon afterwards does
more than the same protein much later.
MR ILA/DILARES R, FiZ A AN — & EA MR, SR RBEIZE A SR ER R .
The total across the day matters too: around 1.4 to 2.0 grams per kilogram of body mass, spread across several
meals rather than concentrated in one enormous evening serving, because the body cannot use a large surplus in
one sitting and simply oxidises it for fuel.
ERIDRENEE: KRAGATFKRELIF20%, HBAEIVERE, miAR%E PR — K& H--Fh SR EEE— Kb AU KB
Water rehydrates, and the detail is that you cannot simply drink your way back from a deficit.
AR GATTRM ISR AR, WA LR TR A RE R 5 Bk R b IR
Rehydration needs both volume and sodium, because without sodium the fluid you drink does not stay where it
should - it is lost to the kidneys faster.
PR SREARWTEN, FER, REkEmh s S EAE% B i€ 28 FIEE et k.
A practical consequence: after a big sweat session, an isotonic drink or salty food with the fluid is measurably
better than plain water, and the difference is not subtle in the heat.
bpfiigR: X REMNTFMNEZ G, SORAPOReE S T —eE MK, WRRTEK, WSR2 A .
Creatine monohydrate is the fourth item, and it is the one that needs a reason.
LR — K SR SE0UAE, T LR T SRR th B — A
Creatine and phosphocreatine are stored in muscle, and plain dietary meat simply does not supply enough to
saturate them, so a loading phase raises the store above what food alone achieves.
AR LR R A AE LA B, Sl ik R rh IR L e TR 2 i, PRt — A Sty ST ) ARl 4 i 20 A 5 S0 i A4S B,
The effect is a modest increase in repeated-sprint and high-intensity capacity, recovered through a further benefit:
more muscle mass.
ERRCR R A e 8 AL ) G ERTE, FRdE — AN RS RIER: E B AP R .
It is not a general performance aid, it is a specific one, and the honest framing is that it earns its place in a
programme that already trains the phosphagen system.
AR FRIIGEA), mRAEOER; SRR, BTE— AL I 2R I R SRR A S A A
And then the tidy-up crew.
AEp L K s
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Polyphenol-rich foods and antioxidants are widely described as helping recovery, and the honest position is that
the effect is smaller and less certain than the marketing suggests, while a diet that is simply varied and adequate
will supply them without any special effort.

WA ZH R R LR B iz A B TR, MR HAE A ICE RPN WE A TE;
Antioxidant supplements taken in large doses have their own concerns.

bRy, —prpol SR H R RRERSREEEN, AHEEEMENE .
The version of the answer that scores is the version that separates what is well evidenced from what is merely
marketed.

KRR APTR R R A G W AEWIE. REISIIER, RICH LR R R RS e L0 5 RIB A E 3.
The numbers / H—&

Numbers to keep. Carbohydrate for recovery runs around 1.0 to 1.2 grams per kilogram per hour in the first few

hours, which for a 70 kg athlete is about 70 to 85 grams an hour - a large, real number, and the reason

carbohydrate after a hard session matters more than a protein shake. Protein 1.4 to 2.0 g/kg across the day, split

across three or four meals. Fluid: aim to replace most of what you lost, and a useful test is that your urine should

be pale rather than dark, though colour is never a complete guide. Creatine monohydrate at around 3 to 5 grams

per day, with an optional loading phase of about 20 grams per day split into four for five to seven days. The

four-to-one ratio worth remembering is that carbohydrate restoration after a session is worth several times more

than any single supplement.

BB WEBIRROK KRR ERDLDN /DM &4 T 1.081.25, *—Hi702 #4328 3l 5 Kije & /Db 270585 5i--iX J& —
Common mistakes / Sy

"Drink as much water as you can after training." Excess plain water without sodium dilutes the blood and can
cause hyponatremia. Volume and sodium travel together.

"YIZR R KT . i B KT B A S MR, JF T RE S BURRIIAE . RS E .

"Protein is only needed after training." It is needed every day, and the day after a session is simply the day it is
easiest to get right. Spread it across the day.
"EHMRAENERTRE. "EHRBEE, mMilGEB—RKARRESHAEIER. EoiHseR.

"Supplements replace recovery nutrition." Carbohydrate and protein at the right dose do more than any
supplement, and the effect size for most supplements is much smaller than the marketing claims.

"¥hFEFI AT DR IR S E 35 IR IE BRAYHOK A B SR R TAEMIRh7E5, 1 K % 8Ok sE I OR B /D T A%

"Antioxidants prevent soreness and speed recovery." The evidence is much weaker than the marketing. A
varied, adequate diet supplies what is needed without supplements.
"HURALHIRER ILERR PR S IR AR 2. — O BAE R R AR AR IR LR, AR ER .
Why it matters / Hft A%

Recovery is where the training is actually absorbed, and getting it wrong is a quiet, expensive way to fail. An
athlete who trains hard and recovers badly does not plateau at their best; they accumulate debt, get ill more often,
and eventually injure. The order matters too, because the first ten seconds of a sprint, the last kilometre of a
marathon and the tissue repair that happens at 2 am are all paid for in specific nutrients at specific times. A coach
who asks an athlete what they ate, drank and slept after the session has asked the question that decides the next
four weeks.

P SRR N5 FIE B A3t 5, i bk S A B R — e dim B St R 3o INZR%0 s 2K A b1 i 2 B A S FERMANT e 4ik-F: ff

The recovery timeline is 0-30 minutes to refuel and rehydrate, 30-120 minutes to repair and restock, 2-4 hours to

restore and refuel, and daily nutrition to support adaptation.

PREWFEIZE: 0-304rphrbFEREBADK Sy, 30-12057 BB S MENFE, 2-4/PERHREMRMFE, Z)RHKIEEHE R HFEL.
Key terms / O ARE

Recovery indicator k&5
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A physiological, symptom, psychological or practical sign used to judge readiness.
AT AW R &N AR, FER, ORI FRER .
Formulas / &%

After a long race, prioritise carbohydrate, protein and fluid, then use sleep and practical routines to support the next
session.

KIS LSRR FEBOK . BB R, PSR AR ZHE R B — K2R,
Worked examples / 925l
>
Evaluate recovery with more than one indicator.
AR I — ARG R
Exam focus / 255N
Name three key recovery nutrients and their roles.
e =R SRR 58 R A S HAE

Recovery indicators, sleep and travel - k&5, MEIRSIRIT

First, picture it / JEXFEAR
Knowing you are recovered is a bit like knowing your car is roadworthy. The engine will start either way.
But the oil light, the temperature gauge and how the steering feels tell you whether the thing underneath is
coping or is quietly running on fumes. Recovery indicators are those gauges, and the mistake is waiting for
the car to break down instead of reading them. Sleep is the one part of the whole recovery picture that no
powder, drink or gadget can replace.
AW HCRGKE, ARGAN—WERTIES B RAWUEMREEES, HBLET. KRR TR =
HUMRIR FRRB RN, BRIEFENHERERIZF: . ISR ER, MR T F 4 Emm A R e
il MEARRABEAPR S Stp i — SR R AR Portal i 13 SRR 47

The detail / ¥4I

Recovery indicators come in three groups, and the strongest programmes use all three.
WESR =41, mEesmaH R =418 .

Physiological: resting heart rate returning toward your baseline, improved heart-rate variability, less soreness,
reduced inflammatory markers, better sleep quality.
APERR: FR ORI BIIEERNE . R LIRS BRI RIS EW TR, BEIR G 8L .
Symptomatic: how the session felt, how the muscles feel now, mood, and the athlete own sense of readiness.
TR X VWIRAVRRE. BAENARERGE. K4, DIRE3) 5 A Cifk k.

Performance: the numbers that matter to your event, tested on a schedule.

RBUERR: X H R AR, AR EA .
The physiological measures are the most objective, the symptomatic ones are the most sensitive, and the
performance ones are the ones that actually tell you whether the work is being converted.

AEPRRE AR IR, FR PR R BUR,  mRBR A R EIE S TR ISR R S L IR —4l.
Sleep is the one everybody knows about and almost nobody optimises, and it is arguably the biggest single lever
in recovery.

MR R K AGE . AL HIERILE—Bi, 1 Hewf AR W i KR R —FFF

It is when growth hormone does much of its repair work, when the body consolidates motor learning, and when the
autonomic nervous system resets.

ARMBER RIS BETIE. SMEETRPE DR B Ehha Ro R E, 8RR .

The two things that matter most are duration and consistency: roughly 7 to 9 hours for most adults, at similar times.
I E AP RHCREE:: SEORE N LTI/, I ] RO E E .

The measures people obsess over - sleep trackers, temperature, heart-rate variability during sleep - are far less

useful than simply going to bed at the same time and getting enough of it.
MR AP - PEIRGE 2R EY . PRIR. BRI .03 S - S a4 E PR IFRESSH
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The day before competition is a genuine trap, because the instinct is to rest hard the day before.
ehl— KR —AFIERIFERE, PUOBARE R AT — KPFam ik R .
Total inactivity produces a feeling of freshness that is actually detraining: your aerobic system begins to lose,
muscles feel different under load, and the first day of competition arrives slightly flatter than it needed to be.
seazar b 2 A — P H e A RGE, MRS REBL: HRAGHM TR, WAENS FRERREAE, HIEE—RIRR A2
The better approach is an active taper - reduced volume, retained intensity, familiar and enjoyable - which keeps
the adaptations you have built available while reducing accumulated fatigue.
AP R AR FRAKUIZR R PRETIREE. NARBHMP--XHREIR C S IS MR R, b BB .
Travel is a genuine recovery problem that is usually treated as an inconvenience.
RITR—AHIERRE R, 2085 R A,
Crossing time zones moves your circadian rhythm, and the body takes roughly one day per time zone to adjust, so
a three-zone flight westward arrives with your body clock roughly three days out.
PN X 285 A IR at e 1
s T B R R AN X TG —ORIERL, FrPARP I =AM X, #GERRE R B KRR 2 =K.
Practical countermeasures: shift sleep and meal times by an hour a day in the direction of travel, use light
exposure at the destination to re-anchor, keep caffeine to the first half of the local day, and arrive a day early if the
event matters.
SR I s i — /Do — R Efi 0 E st 07 o) R MROR A B 18], ) E st i (RD SC R B, AR R PR A 3k b2
Hydration and eating on schedule matter more than most travellers expect.
Fhok A ik bk ZRURT T YIRS 5,
And the honest summary is that recovery is not a day off, it is a process with a rate.
Mg MEAR—RIKE, eR— AR,
The adaptations from a session are built over hours to days, they are paid for in nutrients and sleep, and they are
checked by indicators rather than by how you feel on day two.
— RN ZREE AR R MR BV BOR N B SE, 8 SRABERRSE A, PRt bR A 52 b 1 38 R AR R 1
Athletes who track this properly recover faster from iliness, miss fewer sessions, and - the part that matters at the
top level - arrive at competition able to express what they built rather than merely carrying it.
INHIBE X — R RE ) R P, B D --mifei m Kk P i A R -- (e AR FE L Se e RBLM BT LR, A RS E.
The numbers / B—&

Numbers to keep. Sleep 7 to 9 hours for adults, with a consistent time. Taper: reduce volume substantially in the
final week while keeping some intensity, and keep the content familiar. Travel: about one day of adjustment per
time zone crossed, which is why arriving a day early is worth it for an important event. Monitoring: resting heart
rate meaningful as a deviation of roughly 5 to 10 beats per minute from your own baseline sustained over several
days, and the same caution as ever - a trend across days means something, a single reading means almost
nothing. The number that predicts most about competition readiness is not on any device: it is whether the last
three nights of sleep were normal.

W RICERRT . RAENEIR7 2IO/hIE, I PR AL R e — RRERRICUIZRE, RIS e, WAERRRE. k1T

Common mistakes / S5,

"I can tell I am recovered because | feel fine." Feeling fine is a subjective report and it lags. The indicators that
change first are physiological, and the ones that matter most are performance-based.
"REBEARTARKE T "REAFRIWRY, MHIEE. SERARRAEBRR, iR R R—RINRH .

"Total rest the day before is the best preparation.” Inactivity begins to detrain you. An active taper keeps the

adaptations available while reducing fatigue.
"B — RE BN B RREFAIME . kIR ARIB AL, TSl AR TR R AR 55 BRI LSS B RS T

"Sleep tracking tells me if | slept well." A tracker is far less useful than a consistent bedtime and enough hours.
The device measures; it does not fix.
"HENRIE PR A & VR RIEIT AT A U o B IRARIE A A B E AR B A R BRI . I R AT, SRStk
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"Jet lag is cured by arrival." The body adjusts at roughly one day per time zone. Shift sleep and meals before
you fly, use light at the destination, and arrive early if it matters.
"HOEBR IR T2, "SRRG AN XBE— KGN CATai Rt E, 1 H A Ege, RSk,
Why it matters / Jgft 2 HE

Recovery is the part of a programme that nobody measures, so it is the part that quietly goes wrong, and the cost
falls on the athlete as illness, injury and stalled progress. Building the habit of tracking a small set of indicators over
weeks is what turns recovery from a mood into a process, and it is also the cheapest intervention in the whole
course - it requires no equipment, no expense and no new theory, only the willingness to write down what would
otherwise be guessed. The athletes who stay healthy for years are usually not the ones with the best recovery
science; they are the ones who checked.

PR RPN E RS, Prode R ARy, miCHiEsh

URIE: B DRl (i LRI a)ig g — /Al

pin

Formulas / A3t
How do sleep and travel disruption affect recovery?
R AR A 7 PR A ] s ¢ 522

Worked examples / &4l

>

Name three physiological indicators of recovery.
B =AY S A B R bR
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B.1.1

Anatomical position, planes and movement
HIDLE. Pl 523

Guiding question / 5|5
How can precise anatomical language describe human movement?

FETREIRIE S TR N kia2h?

Anatomical position is the standard reference position. Planes divide the body, axes run perpendicular to
planes, and movement terms describe actions at joints. Precise language supports analysis, coaching,
equipment design and injury prevention.

RN E RS S PRI B, A5 PR, SAAREMIERATEREE. RIE SRS E . BER. RESHE

Skeleton, position and directional terms - H#%. Fbi5HMARE

First, picture it / JeiX FEAR
The skeleton is two buildings with two different jobs. The axial skeleton is the tower in the middle: a strong
central column with the vital services running through it, built mainly to be hit by things without failing. The
appendicular skeleton is everything that sticks out - the arms and legs - built to move. That split is the
whole logic of it: what needs protecting goes in the middle, and what needs to move goes on the outside.
BHRBHDREA RS TR RBRER: —RURER Y, EEEROA P, RN T BRI
AHRBMERE. S E R M B —U)-- TR AR h Tigshmads. X5 iR BRI RIRHEDh
), FHEEHBALIME .

The detail / ¥E4IHR

The axial skeleton is the skull, the vertebral column, the rib cage and the sternum.
il AR AR, RN .

Its job is protection, and it does it by arrangement rather than by thickness: the vertebrae form a stacked column
that carries load and absorbs shock progressively, the ribs form a cage around the heart and lungs, and the skull
wraps the brain.

ERMES R, meReRHm A R RTI: HEEHE R T, RZARIFERBBGRES

il =gid )% R AW Ty T F
It is also the framework that everything else hangs off, so an axial injury is serious in a way that a limb injury often
is not.

P RN e RN R — Y S EARERR, B bR B At iz bl pu B 4505 7 o
The appendicular skeleton is the shoulder and pelvic girdles plus the upper and lower limbs.

S EB AR ET . BRI LT

Its job is movement, and it is built for leverage rather than for armour: long bones, joints placed between segments,
and muscles attaching across joints so that shortening a muscle moves the bone beyond it.
ERMESRIZ3), mHERMTFREREmM AR BT mMEERN: KE. ETEBRZEERY, PAREREHRERIP, BEILAg%Eae
The pelvic girdle is worth singling out because it is the junction - it transfers the weight of the trunk onto the legs,
and in doing so it is both the strongest region of the hip and, in childbirth, a functional compromise.

HIHES R, POYERGRL: e E RN b, FEXFE S E I PR SRR R E A X, e (i) =2
Directional terms exist because there is only one correct way to describe where something is, and that way must
be relative to the person rather than to the observer.
T ARG Z BUAFAE, Rt e 5 A —PhE# T, w77 ket T AR A R WL
Standing and lying describe position.
il S FEMARIR L
Terms such as superior and inferior, anterior and posterior, medial and lateral, proximal and distal, and superficial
and deep describe location, and each of them means the same thing on every person because they are all defined
from the anatomical position - standing, facing forward, arms at the sides, palms forward.

WM EST. Bi5)E. RSN, Es5ims. RESHRFARBMEME, MW EMNZUMENNE SRR, P h AR %
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The pair that confuses people most is anterior and posterior, because the body has no "front" in the abstract.
b ARG — X RAT S IR, B SRS R R S L i .
Anterior means toward the front of the body, posterior toward the back, medial toward the midline and lateral away

from it, and the mistake people make is using them as if they meant left and right.
B RSN, GRIEEIEE, MRER PR, SRR,

Proximal and distal are the ones specific to limbs: proximal is nearer the trunk, distal is further from it, so the knee
is proximal to the ankle and distal to the hip.

MIVRHIES & S e AR .

WS S RV AR RN SR T, R BT, PO AERRAY B uG . R T i u.
A precise vocabulary is not pedantry here.

TEXH, FEHRETRNCA 2K ER M.
When a clinician says "pain at the medial aspect of the knee", every person who hears it pictures the same
structure.

LI PR B A e TR S P R b, AT BN i AR R R — A S
When a description says "it hurts somewhere in my knee at the side where the bone sticks out”, it might be the
lateral collateral ligament, the iliotibial band, the fibula, or the joint line, and nobody can act on it.

0 i AR DA s B Sk S T sy, BT BRSSP ONRIBIE . BRRER. MEE SRR, WEER IR TTEN .
Language is the compression that makes the rest of the diagnosis possible.

B RMES, EREILSWHARTES ROThRE.
The numbers / H—5

Numbers worth knowing. An adult skeleton is about 206 bones, and that number varies with age because some
bones fuse during development - which is itself a useful idea, because a newborn has around 270 separate bones
and the difference is mostly fusion rather than loss. Stature is one of the most reproducible anthropometric
measures there is, and arm span is very close to equal to it, within a few centimetres in most adults, which is why
height is so often estimated from span. Vertebral count is the standard reference for describing spinal level: 7
cervical, 12 thoracic, 5 lumbar, 5 sacral and 4 coccygeal, and it is the numbering that lets everyone discuss the
same vertebra.

TEHENBT . RENEBAFE 206 S 3k, MXANEEMERTR, HAEREELZGFIRP SR E--X ARG RNE RES: Bk
Common mistakes / Sy

"Anterior and posterior mean left and right." They mean toward the front and toward the back of the body. Left
and right are lateral and medial in the sense of which side, and you should say the side directly.

"RIAR AR AR . e S SR BT AT . AR RRYE— 0, TR SR —

"A newborn has more bones so they can grow easier." The count is higher because bones are separate; growth
happens at the growth plates and by remodelling, not by keeping extra bones.

"WAEILE A ZPUEAES K. "HREZREE RSN AR R EE BT, A RRRE ZROE k.

"Directional terms depend on how you are standing.” They are defined from the anatomical position, which is
why they mean the same thing whichever way the person is facing or lying.
"I ARG TF ARG 20 BRI LR L, B GR A SIEATT MBS, & SR .

"Precise anatomical language is being difficult for its own sake." It is the compression that makes a diagnosis
actionable. Vague description means nobody can act on it.
"FE RN A0 S R AN . EIERILSWIT HATHES T B SMIAHIA Bk B A LIt 17 3) .
Why it matters / Wt 2 HE

This is the foundation topic, and the reason to care about it is precision rather than memory. Almost every injury
guestion in the paper names a location, and the location is what determines the mechanism, the likely tissue and
the management. An athlete who can name the medial side of the knee, the proximal part of the hamstring and the
anterior aspect of the ankle has given a clinician most of what they need before any test is done, and has also
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given themselves a much better chance of describing a problem that is actually getting worse.
XRAEERE G, EHERPEh RN ARICI. B LSSm0 ass — A0, mALEJUE TR, WTREZ REALZIPL)

Anatomical position: standing upright and facing forward, head level, eyes forward, arms at the sides with palms
forward, feet flat and toes forward.

FERIBEE: B AR, SR, IRBEEAT, PEAT AP EZE.QRAT. SRR, BEIRERT .

Superior/inferior describe above/below; medial/lateral describe toward/away from the midline; proximal/distal
describe nearer/farther from the point of origin; anterior/posterior describe front/back.
FIFFRR BRI R WA FRR SRR B PR /i A B B R IR B s Wi/ s B R I
Key terms / O RiE
Anatomical position f#HIPLIE
The standard reference standing position used to describe the body.
Tk B PR bR s S S A
Formulas / A3
"The sole turns inward" is inversion; "the sole turns outward" is eversion. Explain each using directional terms.
BRI R E R SRS T AR R
Worked examples / 925
>
Name the plane, axis and movement terms for a squat or biceps curl.
HRE R GHCFH . a3 AR .
Exam focus / 2155
Define proximal and distal.

Planes, axes and movement - *Eifi. fi5id3

First, picture it / JEiXFEAR
Planes are imaginary sheets of glass and axes are imaginary nails. Picture your body suspended inside
three sheets of glass that all pass through the middle of you, with a nail through each one. An axis is the
nail: rotation happens around it. A plane is the sheet: it divides the body into front and back, left and right,
or top and bottom. Every movement term you need can be worked out by asking two questions - which
sheet does the movement travel in, and which nail does it turn around?
FrRESPEE R, MRESPNET T BRENSEREEE AL RS RAYEbE, 5 EETE—
BT 7o BSRIBHYET T efkmlgie &, Pt 2k o ek, ZA®ET. RHRENE—4
EARTE, #RTT LI ) P A ) R 5 R A SR R A AR P B2 e SRl ie s ?

The detail / ¥4I

There are three planes and three axes, and they are perpendicular to each other.
AEAFEMEAH, e E.

The sagittal plane divides the body into left and right, and it has a mediolateral axis running side to side.
FoARmE B Rk A AT, SEARBEATESMUZISMN (mediolateral) #i.

The frontal or coronal plane divides front from back, and it has an anteroposterior axis running front to back.
#eRm Gk 0S5 ki a, HAdai)Em  (anteroposterior) Hllo

The transverse or horizontal plane divides top from bottom, and it has a vertical axis.
BEWTHE SRR B R, FehhR T B

Every named movement in sport is movement in one of these three planes around one of these three axes.
BEP A e ARAE, BREX=AFEZ b, S8X =AM —RAEREE).
Flexion and extension happen in the sagittal plane around the mediolateral axis.
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JoE ek v e 5 A SRR T P S s DU S Dl o

Flexion decreases the angle between two bones, which is what a knee bend, an elbow bend, a hip bring-up
and a biceps curl all have in common.

Ja iU PYE 2 MR R, . R B AR SIS R [ s AR T
Extension increases that angle and returns the joint to or past its neutral position.

MRS RZ ML, RS M Bl S i
The same pair also names the shoulder movements - flexion raises the arm forward, extension brings it back - and
the trunk movements, where flexion is bending forward and extension is bending backward.

Al =X AT R SR E-- R A TR TS, AR e ml-- DU 3, Hobaim R Rais. MgRnES.
Abduction and adduction also live in the frontal plane, around the anteroposterior axis.

AR PIBCRL R A AEBUR T 9. S8R S Al

Abduction moves a limb away from the midline, adduction brings it back toward it.

SPIEIER AR B Bk R, PR el b 2R

At the shoulder these are the arms out to the side and back down.
R, XRATFE R EMHEERNRT;

At the hip they are the leg out to the side and back in.

TERERR, 3 RAJ8 o) fAs 5K I A ol o
Lateral flexion of the trunk is the same idea applied to the spine, and it is one of the movements most likely to
cause a problem when a one-sided sport develops a one-sided habit.

SR P 0 e ] — W PR T, T 2 R B Z B0 K fee R o R i 2 5 S B R B E 2 — o
Rotation is the third family, and it is the one people forget.

EF R, WRMIREDSM—RK,
Medial and lateral rotation happen in the transverse plane around the vertical axis, turning a limb inward or
outward.

PEFISMIE R AL AE AT . SEE e, SRRk e alabit.
Pronation and supination are the forearm equivalents: turning the palm down or up.

TR FRYRE T A ) A R A R 08 T ek .
Internal and external rotation of the shoulder, rotation of the trunk in a golf swing or a tennis serve, and the
pronation and supination of the forearm when you take a racket or turn a doorknob all belong here.

JERVRINIE S I SR RIEIT S PIER R ER AR T iERs . DAR Bkl y [ 1R T A Bl iEni e e, #h)8 Tix—3K.
Anything that twists a segment about its own long axis is a rotation.

R — 4T B H S KA L i S TR R g% »
Because planes and axes are perpendicular, an action can be pure or combined.

BT PE AP EE, — A 3fET AR R —Fm Ry, Wl DIRA SR,
A knee bend during a squat is pure sagittal flexion.

TRIEIRT E) o Je S SR Y S AR i e o o
A single-leg squat becomes a combination: flexion in the sagittal plane, and the trunk and pelvis have to rotate and
tilt in the other two planes to keep the centre of mass over the foot.

PARBIR R R R AL & SR A e ith

s N SRR A A 5 A PP B AR, A RE L O PRSI T .
Real sport is almost entirely made of combinations, and describing a movement properly means naming each
plane and axis involved, not just the most obvious one.

HEALTse Al Sk, miEwE — A ERWRE R P KAy E— AP fidh, mA SR s 2B —4.
The numbers / E—5&

Numbers to hold. Three planes, three axes, each axis perpendicular to its plane. A joint range of motion is
measured in degrees, and the sagittal plane usually has the largest range at each joint - knee flexion about 0 to
135 degrees in a healthy adult, hip flexion similar, shoulder flexion around 180 degrees, and elbow flexion around
0 to 145. The transverse plane is generally the most restricted, which is why rotation injuries are comparatively
uncommon and why a joint that has lost rotation often feels stiff in a way that a joint which has lost flexion does
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not. The practical exam habit: for any movement, give the plane, the axis and the direction, and you cannot be

marked wrong on two of the three.

WEICERNBE. ZAPH . =AY, SRS S e PR VRSN EELARE R B, i SR A AR A WA e KA TE
Common mistakes / Sy s

"Flexion and extension happen in the frontal plane.” They are sagittal, around a mediolateral axis. The frontal
plane carries abduction and adduction.
“Jak it R R A AEBUIR T o e ANAESRTE . SESMUEI SIS . IR T AR FL AR IR AT .

"Rotation is its own plane." Rotation is movement in the transverse plane around the vertical axis. It is easy to
forget precisely because it has no visible bend to it.
"BEEE A H ORI . R R N SR EAE A . EAESHEEIS, WREeRA W AT .

"Abduction is moving a limb forward." That is flexion. Abduction is moving it away from the midline, which at the
shoulder is out to the side.
"SRRI R R RS A . BRI SMER R, fEH R R AN .

"Every movement is pure in one plane.” Real movement is a combination. Naming only the most obvious plane
is the most common way to lose a mark on a movement question.
"SAERRADRR T — APl . "HIEMERA S, RIgHRVIBAIBA P, RINMERMEE 555 Wi K.

Why it matters / Wt 2 HE
Planes and axes are the language that lets an athlete and a coach talk about a movement precisely enough to fix
it. A gymnast whose ankle collapses in the frontal plane needs a different intervention from a sprinter losing
extension in the sagittal plane, and the two problems can look superficially similar on video. It is also the
vocabulary that makes a written answer safe: a question that asks you to "identify the plane and axis" is not testing
whether you memorised a list, it is testing whether you can work something out, and naming all three parts is what
separates a correct answer from a guess.

i fiii i ikia 2h 5 5 BZRRE WS R SR BI UG — A1, FRCEBIEREE . BROCWAEBURIE SRR R BRE 2 By, TR EL S e

Joint movement depends on the joint surface, axis and muscles crossing the joint.
RN T RATH . ARSI .

Key terms / O ARG

Flexion JH il

Decrease the angle at a joint.
R A B

Extension ffifg
Increase the angle at a joint.

FATERK.

Abduction 4@
Move away from the midline.

mR RN

Adduction PIE
Move towards the midline.

DL 7525

Formulas / A3
During elbow flexion in a biceps curl, the movement occurs in the sagittal plane around a mediolateral axis.
2SRt e e R R, FRGEPIIMIIAIZ 2 .

Worked examples / SE4i
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Compare the three planes and their perpendicular axes.
FEBE =AY B ELA
Exam focus / 255
Give a movement example for each plane.

Al 43— A8 3Bl

HL anthropometry and ergonomics - HL AKIIE 225 AT 2

First, picture it / JEiXFEAR
Equipment is designed for a body, and if the designer guessed wrong about the body, the equipment fights
the person using it. Anthropometry is the discipline of not guessing: measuring the dimensions of real
people and then designing to those numbers instead of to an average that nobody actually is. A bicycle
frame built for the average of a population fits nobody in particular, and the person who suffers most is
usually the one furthest from that average - which is often the person who most needs the equipment to
work.
FRRM R, MRS EN FHRIEE T, KRS SERERAND. MEEZRR—T 1S 2R
s IEESEAMERIRST, REHEXEE T AREEAFEE R - P EE R AR S ARPPEER
RHEM BRI NS &3, W52 065 i 2 A0 5 1R AR B PR 502 A TIB A N - TRt S 0 75 B i R A% 1 B0
N

The detail / FEZIVEH

The measures that matter are stature, sitting height, standing eye height, arm span, limb lengths, shoulder width,
hip width, hand span and foot length, and each one exists because some piece of equipment depends on it.
WA O SE. AR. SCIRE. B, WK, HRE. SN, PEREK, M2, #RE S &
Stature and sitting height set frame and saddle size.
B S U R RS AR IR T
Arm span and limb lengths set handlebar and crank reach.

BB YOE TS5 v aY fik 52 R ;

Hand span sets grip size.

FEIGERIER TS

Foot length sets shoe and cleat sizing.

R YU EEFEEET B RS o

None of this is academic once you have tried to use a bicycle that is the wrong size, which is why equipment fitting
is assessed at HL rather than treated as a detail.

—HAR A RSP AR EATE, XA PR FARIE Y --X IE R fG RS s AEH LI A R 2 T A
Ergonomics is the part that asks whether the equipment helps the task.

MNE LR RE )5 R A B T 58 iRAE S5 B3R 45
A good design lets the athlete adopt a posture that suits the movement; a poor one forces a compensating posture
that costs something elsewhere.

SR B BORE & % SER AR RGBT A R R AP S, AR S A b AT AR Hr
The clearest examples are the bench press, where the bar should sit where the shoulder can handle it, and the
running shoe, where cushioning and support should match the surface and the athlete rather than the marketing.

15 W 8 B3] SR R - A R T A ) TR RE AR 2 Y B L5
A shoe designed for a laboratory walk is not a shoe designed for intervals, even if it is comfortable for both.

PLR HE-- %R 5 S AR VCRC S AZ B 5y, T A e VLRE B % .

HTR S AT R R S MR N 2R i e, BIRERS & s B EET IR
Individual variability is the part that makes anthropometry a discipline rather than a list.

AR R R AR R 22— T2 R A & — SRS R R B
Limb length relative to torso length varies enormously between people, and that ratio changes how a movement
feels and how much load a joint has to take.
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VU I BE S R BRI LL BIFE N 5 N Z I ZE R K, X A HL Bl 22 28— A B VARG DA B 55 b AR AH ) 7 46
A sprinter with long femurs and a short torso has to achieve a different trunk position to get the same hip height,
and that difference is biomechanical, not a matter of trying harder.

—ABERK. WFEAERIZ 5, AR A R AT AL E A RIS RS, max AR R B, AR ES h—R
This is also why a single "ideal" body proportion for a sport does not exist, and why talent identification that
assumes one produces false negatives.

XM I 2008 S A AEME— "B SR L), DA 2R SRR L B e bt AR 27 A TR
Static and dynamic anthropometry are worth distinguishing.

SRS ENMENBIHFFX 5.

Static measures are taken in a standard position and describe body size.

ARSI R R AL T RATH), MR AR,

Dynamic measures describe the body in motion - how far a joint travels, how high a shoulder sits at the top of a
throw, how far a hand reaches in a specific direction.

AN ERAZ A P B E-- R VE B, BRE A EA 28 FAEEATT RN .

For equipment, static measures determine fit; for performance analysis, dynamic measures determine technique.

PR S, A JOE SR ;

And the two interact, because equipment changes dynamic measures: a stiffer shaft changes the swing weight, a
higher saddle changes hip angle at the top of the pedal stroke.

PRI E, MEMBIGELAR.

P EZEHEN, PR ESBCEah AN Eair SRS, R RS BRI T S A
The numbers / H—&

Numbers worth having. Human arm span is close to stature, usually within a few centimetres, which is the basis of
span-based height estimation. Sitting height is roughly half of stature, and the ratio is why frame size follows height
so reliably in cycling. Thigh length is about half of leg length, and the thigh-to-leg ratio varies more between
individuals than leg length does - which is the statistical reason proportion matters more than height for technique.
For shoes, the useful figure is simply foot length measured standing, with about 1 to 2 cm of clearance in front of
the longest toe. For rowing or cycling, the governing measurement is not the torso but the inside of the leg,
because that is what sets the seat and the crank or stretcher position.

TEAKNET. NIBREES S, MEN2)UDR, Xt REESSNER. LS KRARSEM—L, mXAHHIERA 72
Common mistakes / S5

"Design to the average and most people are served." The average is nobody. Those furthest from it, who are

often the ones who most need the equipment, are served worst.
"HOPIE VT ERAE I R K B BN« PRI A R o IR B8 i N - TR 1 I R A T B A N - IR AR 95 19 05 %

"Talent identification has one ideal body type per sport." Proportion varies far more than height, and assuming a
single ideal produces false negatives in people who would succeed.
"B AR — AN BT . IR 2E R KT B, MBS — PR R ik v R i A B

"A comfortable shoe works for any activity.” Comfort is not the same as suitability, and a shoe built for one
loading pattern can be wrong for another even when it feels fine.

BRIV RIS 20T "BPIRAET &E, P2 BB AR R R RS, A S5 — PG 3 BT e R REAG .

"Only static measurements matter for equipment.” Static measures set fit, but equipment changes the dynamic
measures too - shaft stiffness changes swing weight, saddle height changes hip angle.
X ARG AR EIE R, HENEIOEER, H b S ah RN --FF B R RO, AR A
Why it matters / Hft A B

Anthropometry and ergonomics are where biomechanics becomes something an athlete can feel rather than
something they have to accept. A sprinter who learns that their long femurs require a different trunk angle at the
start understands why the textbook version does not work for them, and that understanding is usually the first step
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to a technical fix. It is also the most immediately practical HL topic in the course: the equipment an athlete uses
every day was specified using somebody else measurements, and knowing which measurements lets a coach, a
teacher or an athlete argue for a change that costs nothing and prevents injury.

NEES AR TR, AW N2 N 18 3) B SRRV R &8 3 B AE R BRI R0 iy . — BiAsiia 3 SLW A SRR

Cycling seat, handlebar and pedal positions can affect power and strain.

HATERPERE . GHEARAL B SRR 5 B

Appropriate footwear, helmet, racket or rowing-seat fit can improve control and reduce risk.
AERYEE. AR, BRI AR E O B B R AR .

Key terms / B0 ARiE

Anthropometry AfKill&
Measurement of body dimensions used for design and equipment sizing.

FHT BTt 5 RT3 it Bk RT i i
Ergonomics AT

Design of tasks, equipment and environments for efficiency and reduced risk.
HPREERCR. FRARNER M B THEST . B AMEREE.
Formulas / A3

A taller athlete may need a longer frame or larger equipment, but the design must still allow control and safe
movement.

B 932 3 BT AR TR BESE KR Rl KA &, (HEEH 20 seiria & 258 8 .
Worked examples / 324
>
How can anthropometry influence equipment design?
PN SUUEE LU D20 4 0 e
Exam focus / 255N
Give one ergonomic adjustment for a sport task.
H— BB S N TR
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B.1.2

Connective tissues and joints
SIS SR

Guiding question / 5|5
How do connective tissues and joint structures permit movement while maintaining stability?

SiaR AL SV VI S FE PR R R SE R ]I fevFia 32

Connective tissues form the framework that supports, links and transmits forces. Joints are classified by the
tissue connecting the bones, and synovial joints combine cartilage, synovial fluid, capsule, ligaments and
tendons to balance mobility with stability.

SERANSTORR . R ) BATHESR . T HGERA AR, HIRSCWAERE. . R, BRERIUR, fERS3hR

Connective tissues and articulations - Z&FdA 5%

First, picture it / JeiX FEAR
Connective tissue is the difference between a pile of parts and a body. Bone is the frame, ligament is the
rope holding bone to bone, tendon is the rope holding muscle to bone, cartilage is the padding, and fascia
is the wrapping that keeps the compartments separate. Every one of them has a job that is about
connection rather than movement, which is why injuries to these tissues are almost always about being
pulled, twisted or crushed rather than about a failure to move.
BEARR —HEEA A Z FE . BRIER, PRERESEZME, RIS &2 EE%, KE
R, FHERIEF R BT E. ENE A HIRTE SR A RIEE AR, Pl e i LT
SR, B E, mARPE AT,

The detail / ¥R

Bone supports and protects, acts as a lever, and stores minerals.

BRI SR TN FERT P

Itis a living tissue that is continually being rebuilt, and the rebuilding is why it responds to load.
BRI EEBERAEALS, WX PR e RN A E R PR .

It also forms the levers that muscles pull on, which is why a fracture changes not just the structure but the
mechanics of the whole region.

E R R D BACHE, BB RS, B X .
Its mineral role is the one most people forget: bone stores calcium and phosphate, and the fact that it is a reservoir
rather than a fixed structure is what makes blood calcium regulation work.

EMET PR SRR RS B mBREL, e R A& A R EE ST, XIER ISR LS ER R .
Ligaments connect bone to bone, stabilise joints and limit excessive movement.

PIERE S, RERNIFARBIE BTS2
They are strong, relatively inextensible, and they do not generate force - they restrict it.

B AR, W EA A -- BRI .

That last point matters: a ligament cannot be strengthened usefully by the exercises you would use to strengthen a
muscle, which is why ligament training is about control and proprioception rather than about load.

e — GRS R RN L P BB L 25 o) A 8 5, BT AT I 250 B o R A 5 A P R 1 A 12 B
When a ligament is damaged the joint it supports becomes less stable, and the body responds by increasing
muscle co-contraction around it to substitute for the lost restraint.

P, R W TR, SR BB R L At R B, DA R BRI .
Cartilage reduces friction and absorbs shock.

BB D BB R b o
It has no blood supply of its own, which is why it repairs slowly and why nutrition and loading history matter to it
long before they matter anywhere else.

CARGBA MO, PFULBERE, dPbE F0R G P soet & B iz e AL s o
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Articular cartilage covers the ends of the bones inside a joint, and its job is to let two surfaces slide across each
other for decades with very little wear.

RYREFEER TR, B LIERIEPAFm R84 B B ELH 3 .
Tendons connect muscle to bone and transmit the force the muscle generates; they are less extensible than
ligaments but very strong in tension, and they are the tissue most often overloaded by sport.

WUEERZI S 5, Rl A8 ) ereeniE

BEAWMR, HAEZHT R EIEER, dRdiaah b shd & nfrma gl
Fascia wraps and separates structures, and it is the tissue most often described as mysterious.

BRI F S RREH, R R H BB & i .

Its practical function is to keep muscles and organs in their compartments, to transmit some force between
adjacent structures, and to provide a highway for nerves and blood vessels.

ERSEER AR R IEIL A B AE & H RS b MBS FLE—aR5 1. FFhphgefni 5 i iE .

The practical consequence for injury is that fascia can transmit a force from one region to a distant one, so a
problem in the foot can present as a symptom in the back, and treatment has to address the source rather than the
site of the pain.

HADI R : FIRAEIE SN — A XL Rl Ab, i DARIARAY )8 n] GE R B E ARRAER ,  WIRYT BRI ki A R P
Fascial restriction and mobility are often described in ways that overshoot the evidence, and it is worth being clear
about what is established.

KT HSZ LS 16 20 BER B i R e, TR IR R L i
That fascia exists, is continuous and transmits some force is established.

"R, RESER. FREE AR R L.

That a specific myofascial restriction can be palpated and released to treat an arbitrary complaint is a much
stronger claim, and the honest position is that the evidence for it is limited and mixed.

" E LA SZ B o) LB 2 FF e bA T DATRYT R RE R MRS A5 20 325K,  miseisn b e niE i A I A —2L.
For a middle-school reader the useful version is simpler: your body is connected by layers that carry load, and
training one region can change another.

APPSR, A RARASE A R ARE SR R AATRYZEHGE R, I — A Xl A S — A Kk
The numbers / H—&

Numbers to keep. A ligament is strong enough to resist forces of several times body weight, and is therefore not
the tissue that fails first in most sprains - the first thing to fail is usually the muscle-tendon unit or the joint capsule.
Tendons carry forces in running that can exceed several times body weight per stride, which is why the Achilles
tendon is vulnerable in sudden acceleration. Bone adapts to load at roughly the rate of remodelling cycles, which is
why an athlete bone is measurably denser than a non-athlete bone and why bone density responds over months.
And the practical number for cartilage: it has effectively no blood supply, so its ability to repair is limited, and the
reason joints that have been unloaded for a long time can be worse on return is that the cartilage atrophied while
the rest of the body rested.

TEL RN .. PRSI RERN Y, P R B b R e 0 41 21 -- B Se IR il i R LR sl R 1 8. B
Common mistakes / Sy

"Ligaments are what you strengthen with resistance training." Ligaments do not generate force, so they are not
strengthened that way. Ligament training is about control, proprioception and graded exposure.
"B R GBI ZRRER Y. "B AT, PiAR RIS B IR SR ARG A R

"Cartilage has no blood supply so it cannot heal." It is avascular, so its repair is slow and limited - but it is not
entirely incapable, and loading within tolerance supports its maintenance.
"RE A MNP AR ES. "EWEENE, BEEZBEAM--IFEREARE, SR TR E.

"Fascial release can treat most pain." The evidence for palpating and releasing a specific restriction to treat an
arbitrary complaint is limited and mixed, and the confident claims outrun the data.

"SRR AT DAIRYTT R BB IS IR E SRR Y R EURRIE A TR BIR A, i A HA SR 1 8.
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"Tendons are like ligaments but attached to muscle.” Correct, and the difference is functionally important:
tendons transmit generated force, ligaments restrict movement and neither generates force.
"W SR REEALA LR, o, HaX AN ThAE RS WUREE AR ), BRERREITE S, PIREEA AN .

Why it matters / Wit 2 HEE
Knowing which tissue is which turns an injury description from a label into a mechanism, and the mechanism is
what determines both what to do and how long it will take. A hamstring strain in the muscle-tendon unit recovers
on a different timeline from a ligament sprain, because muscle repairs fast and ligament does not. An overuse
problem in a tendon responds to load management rather than to rest. And the subject matters in a wider sense,
because the tissue that adapts least and recovers slowest is the one that decides whether a career is long or short.

JEVEFRAL SRR —Fh, ZACHOiRE I — R AL, WL e %A AR RS R . USRI IEZR LB, eI 1)

Fibrous joints are very stable and usually immovable, such as skull sutures. Cartilaginous joints allow slight
movement and absorb shock, such as intervertebral discs. Synovial joints allow wide movement with low friction,
such as knee and shoulder.

A RVIERRE aE A, mesk KERT air PRaIFmbrbdi, WHEREL; BT ARSI Ziash, g
Key terms / B0 ARiE
Ligament #J3F

Bone-to-bone tissue that stabilises a joint.

ERASE. REXRTHS.

Synovial joint BT
A freely movable joint with cartilage, synovial fluid, capsule and ligaments.

BARE. R, RERAPRA B IRY.
Formulas / 23

A wrist uses smaller gliding movements while a shoulder uses multiaxial movement. Use joint class to explain the
difference.

FHOETMERRZ, R WiET 23 . HREIONIREES.
Worked examples / 324
>

Compare fibrous, cartilaginous and synovial joints.
FERER e BB RS .
Exam focus / ZHE

Name the function of a ligament and a tendon.
e PR I ShRE .

Synovial structure and joint classes - HRZH S XY 3k

First, picture it / JeiX FEA
A synovial joint is a hinge with a wet, self-oiling, self-repairing surface on each side, and everything else
exists to hold those two surfaces together while letting them slide. Think of a door that has to swing for
years without squeaking, sagging or wearing through: the hinges are the capsule and the ligaments, the oil
is the synovial fluid, and the two smooth faces are cartilage. That is the whole design, and every part of it
can fail in a characteristic way.
WBO G —RIEEE: PR AR REE . ARBERERAE, mii— e SGRREL e g
HPFEEHEEIBEE . MR —HEIF S ZE. PR, FTE, PEFHNN: BRERRGEMB, W,
PIASGR A R . R, mH SRR B A R SRR

The detail / PEAIHR

Articular cartilage reduces friction and absorbs shock, and it is the part that wears out.

FATR B D R by, R S AR — ).
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Synovial membrane produces the fluid; synovial fluid lubricates and nourishes the cartilage and removes waste,
and it is also the main route by which nutrients reach a tissue that has no blood supply of its own.
TR A RHIE 5
The capsule encloses the joint, ligaments strengthen it, and tendons outside the capsule pull the bones together
and supply most of the joint stability.
TGRS IR L SRR E RS BRI E L, e RN E L — P B B3 IR R AL 2 1 B8 12 .
RGN, PRENEE, RATEIMIURIE BRI — &R RATEE
Joints are classified by the tissue connecting the bones, and the classification is a way of predicting what the joint
can and cannot do.
RVGIEZRPPERIAL R, XA R PSR 4 SREMT 2097535
Fibrous joints are dense and immovable, which is right for the skull and for the sacroiliac region.
FEFRVBEERAED, X8 &5 A Xk,
Cartilaginous joints connect with cartilage and allow limited movement, as between vertebrae.
RERGREER, WA, Bl 5.
Synovial joints are the ones with a cavity and synovial fluid, and they are the ones that move, which is why they
are also the ones that get injured.
TSR AT R A RV R AR —2, Wi RAEZNEIE—R--Frl e N R R A5 Z Uit —3K.
Synovial joints are then further classified by shape, and the shape is a shortcut to the movement each one permits.
S W EHIE R 5y, MR — Sl R XA RV R VF 431 it 1.
Hinge joints allow one main movement - flexion and extension - as at the knee and the elbow.
BRER AT VP — A A M- Jad th 55 o - Qe Fn i
Pivot joints allow rotation, as at the neck and the forearm.
PRGSO vPiesRs, AT .
Gliding joints allow sliding surfaces, as between the wrist bones and the shoulder blade.
ANV RVFm 2 IS, Qb AR IR .
Condyloid or ellipsoid joints allow combined movements, as at the wrist.
PR BRSNS e vrdl &30, .
Ball-and-socket joints allow the widest range of all, which is why the shoulder is the most mobile and most
frequently dislocated joint in the body.
RS RN RVFR RIIENTEE, PR ESTEEER K.t B
Stability is not a fixed property.
B PEA R [ 5 e o
It comes from four things working together: the shape of the joint surfaces, the ligaments, the muscles acting
across the joint, and the capsule.
ERAWERERPME LIE: WIS, ¥, BN TERRILEA, PAIRRYE.
That last arrangement is the one that matters practically: muscles are the only part of the system you can
consciously change, so dynamic stability is trainable in a way that passive stability is not.
XA REE: JIARXESRS M AR RSCERES, PSR ENR T AR, mdksh
REMEARRE.
That is the mechanism behind most of the shoulder and knee rehabilitation work ever done, and it is why the
exercise is always about control rather than about rest.
XA L PR K BB MRS TAERDLR, o 208 BB RZ R T HBm A R R T RS .
The numbers / H—&

Numbers to keep. The knee is a hinge joint with two main movements, flexion and extension, and it carries a large
share of body-weight load in many activities. The shoulder ball-and-socket has the greatest range of any joint in
the body, approaching 180 degrees of flexion, and it is also the most commonly dislocated, because that mobility is
bought with relatively less bony restraint. The sacroiliac joint is a fibrous joint with a small but real amount of
movement. The intervertebral joints are cartilaginous and contribute a meaningful part of spinal flexion. And the
practical number: synovial fluid is only a few millilitres, which is why a small amount going missing through a
swollen joint still produces a measurable loss of lubrication.
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TEICEEE . BRBEERT, AP TEANE--E iS5 MR- JE eV 218 RE MK — ik E Gl . JBRIRERYIIE =S5 K
Common mistakes / S5,

"A hinge joint only flexes and extends." It has one main movement, but it also has a small amount of rotation at
the knee. "Main" is doing work in that sentence.

"R R “EA AT, (HESCWIE A PR, R X AR T R AR

"The knee is the most stable joint because it is strong." Strength is not the same as stability, and the knee relies
heavily on muscles for dynamic stability because its bony shape is not especially constraining.

"HRREE AT e A FTRE, WA ETERIFATONSZER, B DL E R AR BUILPI B 1 3h &R

"Cartilage has no blood supply so nutrition does not matter." It is avascular, so synovial fluid is its main supply

route, which is exactly why nutrition and loading history matter to it over years.
"RE A MBS AR R "ERME, W MRS, XIERE SR P AR B4R R Fo e AR

"More mobility is always better." Mobility and stability trade off, and the joint with the most mobility is usually the
one with the least bony protection and the highest dislocation risk.
TN LR R GT o TR AN SRR PR EL AR, 6N R KA Wl B R A PEOR Y e D TR XURS: 5 v IR A

Why it matters / Wt 2 HE
This section is the bridge between anatomy and injury, and it explains why the same load is harmless in one
athlete and damaging in another. A shoulder that has been held in one position all week is less able to absorb an
unexpected force than one that has been used across its range, and that difference is not about strength at all. It
also explains why rehabilitation is exercise-based: the stability a joint needs during sport is largely muscular, and a
muscle that has not been asked to do that job for weeks will not do it when it matters.

X WRENE S Z BIRETR, ERRE TN AREER R —pLiah B E . 0 S BBk, — R e A — A BB

Ball-and-socket joints are multiaxial; hinge joints are uniaxial; pivot joints allow rotation; condyloid joints are
biaxial; saddle joints allow opposition; plane joints glide.
ERERAT B0 BRI ARl MRS WiEs:; BRRSTIAL; BRI R VPR P SRR AN,
Key terms / B0 ARiE
Mobility #&ahEE
The range of movement available at a joint.
RV R IEAIZ A HEE .
Stability 2tk

The ability to resist unwanted movement and transfer force safely.
DI B ELE IR i S RRE T .
Formulas / &%
Shoulder mobility supports throwing, while knee stability and ligament control are important for cutting and landing.
JE TR TS B SR, SR TR PR O 2 e e IR
Worked examples / 524
>
How do synovial structures allow movement and stability together?
TR S 4 o S 5 2 Ak o ?
Exam focus / 25N
Name three synovial joint classes and a sport example for each.
e = ARSI K % 22 2Bl
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Mobility, stability and injury - #&zhRE. etk S5H%

First, picture it / JeiX FEAR
Every joint is a compromise between two opposing goods: how far it can move, and how well it holds
together. Turn a joint towards mobility and you get a shoulder that can throw above the head, and you also
get a shoulder that comes out of the socket. Turn it towards stability and you get a hip that never
dislocates, and you also get a hip that cannot squat to the floor. The design of a joint is the answer its
species gave to the question of which trade-off was worth more for its survival.
ARV RAP LA A2 B Z: RERSEh Bik, PLRAREIRFE Z5eH. R WMHEHENE, FafHa—A ek
BeBaE, WG —AESBRORE; WREENE, FEI— AP BRARE, WaEE— AR, R
WAYBEE, SRR — AR TEREAL I [l B VRS B A A S A XA R 4 A E R

The detail / FEAHE

High mobility supports skill performance and carries a matching instability risk. It is what allows a gymnast to
invert, a swimmer to reach full extension, a basketballer to absorb a landing in a position nobody planned. The cost
is that the more a joint can move, the less bony surface is holding the surfaces together, so the soft tissues have
to do more of the work - and soft tissues fail before bone does.
RN R PERBL, WA N R E YRR . B iR IRia 2N RRRNS BN, SRR ERE S b, BEERIE 2 R RETEB N RIS Y
High stability protects the joint and transfers force well, but reduces movement efficiency. A very stable joint moves
less, requires more muscular effort for the same movement, and cannot access the range where the skill actually
lives. This is a real cost rather than a theoretical one: a swimmer with restricted shoulder rotation spends energy
on a stroke they cannot make long, and a cyclist with restricted hip motion cannot generate the power that the
pedal stroke depends on.
AESEPERI A FREF L Ty, HFRIGEENR . — M ERRERSRTEE D, FFEAERZEE BHAS N, mH RN
The relevant quantity is not mobility in the abstract but the mobility that is available at the moment it is needed. A
joint with plenty of passive range that is not controlled under load is a liability, not an asset - which is the whole
reason dynamic stability exists as a concept. Control through range is what allows a joint to use its mobility without
paying the instability price, and it is trainable, which is the hopeful part.
FOEHRA B R RGN, mkEREER T
HITGENEE . BEANTR BN BEMRK (HAE AT T AR 25N R B A 2 ¥ 7™ -1 X 1 R 3 S X A S e 2B . @i A
Injury follows when demand exceeds what the tissue has been prepared for, and "prepared for" is about both
capacity and control. Capacity is how much force the tissue can take; control is how evenly that force is distributed.
The same tissue can be injured at a given load if it is fresh and stiff and unprepared, and survive a larger load if it
has been progressively loaded and is used to the movement pattern. This is why conditioning is protective and why
the last two weeks before a season matter more than the first two.
i R AEAE TR A 2 PR 2 o, TR RN S P AR SR . FRRASGRZZ R BRI RG 2
The numbers / H—&

Numbers to keep. Shoulder range is the reference for mobility: roughly 180 degrees of flexion and 180 of

abduction in a healthy adult, which is the widest of any joint. Knee flexion is about 135 degrees. Hip flexion is

similar, and the combined hip and knee range is what a deep squat requires - somewhere near 180 degrees of

total "hip open, knee bend" to get the torso upright at depth. The number that links mobility to injury is load

tolerance, and it is the least measured of all: nobody routinely records how much force a given athlete joint has

been prepared for, which is why the same training load injures one athlete and conditions another.

TEICERBE. R WIREEE R RGNS @ISR it 291808 . JMEZA1808E, RASh) WM. MMA1358. fHE5 24

Common mistakes / S5

"Maximum flexibility is always the goal.” Flexibility is only useful if it is available and controlled at the moment of
demand. A joint that is loose but not controlled is a liability.
"TPIVERRKRGT . R YRR B AR — 2R S R, A M. — MRATEA 2R R i

"Stronger muscles prevent all joint injury.” Strength helps dynamic stability, but a very strong muscle guarding
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an unstable joint can also stiffen the joint excessively. Capacity and control both matter, and they are not the
same.

"R AP RETI A . BB T A ERE, A—-YeERmEEIAER D — AR AT, drTREESE T

"If it does not hurt it is fine." Pain is a late signal, and tissue can be overloaded well before it becomes painful,
which is why monitoring and progressive loading exist.

"APERBEBIE. FRRIES, ASUEE 2 AR OST RE i B G, X E R RIS il S e B

"Stretching protects against injury." Static flexibility alone has limited protective value; progressive exposure to
load and good movement control are what actually protect tissue.
"REAPRETIB B . "EAAERER SRR A A R ORI AL SR RO G far it 2R 3 Fn R AF SR
Why it matters / Wt 2 HEE

The trade-off between mobility and stability is the most practically useful idea in biomechanics, because it explains
a paradox that every athlete meets: the movement that makes them good is often the one that is most likely to hurt
them. It changes what a coach watches, what a physiotherapist asks about, and what an athlete should be willing
to give up. It also reframes injury as something that is usually predictable rather than random, because the
combination of demand, capacity and control can be assessed - and each of those three is something a
programme can change.

WA S RUEEZ MR, R hF PR MBS, FOERR T —fhash

M2BARIER: L ERAIEA A, EERIES

pi

Warm-up, strength, technique, recovery and appropriate equipment support joint health.
B, R, R, WREMEEHE LRI

Key terms / O ARG

Worked examples / S5

>
Cutting, landing and change of direction require ligament control and adequate force absorption.
AT PRI SCEE 5 1) T R A Ak IRl

Quick check / Hrgifs s

1. Give one example of a connective-tissue or joint injury.
Z— A Ea A AR R VBT
Exam focus / %15 s

Explain how joint structure supports performance and resists injury.

SRR 5 A A ol S5 R IR o
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B.1.3

Muscular function
INGREI [

Guiding question / 5|5

How do motor units, fibre types and contractions create force and movement?

BENRNL LA AESSRUFmBeaE el A ) B 558 302

A motor unit is one motor neuron and all the fibres it stimulates. Recruitment, fibre type, contraction type and
the sliding-filament mechanism explain how skeletal muscle produces and controls force.

BB AN R —AViE Bz C R EL AR A LT 4. SRR, LEFZRRRL. R S L2 ML R 0 o L an ol 7™ A 5 15 &

Motor units and fibre types - &l Api 5 HLLF4EdR

First, picture it / JeiX AR
A muscle is not one thing. It is a bundle of cables, and each cable is served by its own private switch. One
nerve cell plus the muscle fibres it reaches is one motor unit, and the nerve cell fires or it does not - there
is no half switch. This is why a single fibre always gives its full effort once the signal arrives, and why you
get more force by turning on more switches, from the small ones first, rather than by asking any one of
them for more.
MR R—BIEN, M RAL, SREREAEHCHREIF R — A giEm b e Zic e ik —14
BN, TP AR 2T AL - B IR . X I 4 A g — HIRBIE S B R AN &N
, MFZEERIHER, REMDEIFRFHEMTHAESL, MAREREBPRE—-IIFEE KR,

The detail / PN

The all-or-none principle states that a muscle fibre contracts fully once a sufficient threshold is reached, and does
not contract at all below it.
EREE MR WIEFgE— L 2 R s i B ek ye e, KT BT 52 =AW

There is no graded response within a single fibre.

FURE AN B A AL S SR
The grading you can produce - a light lift versus a heavy one - happens at the level of the motor unit, by recruiting
more of them and by changing their firing rate.

PRAE S Y 73 R - 2 e 26 2 M 22 00)-- RAEAEIZ B A A BT, SR8 55 58 2428 2 B DA R sl 28 AN Ai 3 o
The size principle describes the order in which units are recruited: small first, large later.

K A 58 2 SR R SR e K.
Small motor units contain small muscle fibres, have low thresholds, and fire slowly, so the body uses them for fine,
low-load, long-duration work - posture, and the small stabilising muscles.

/hia B L

BDILEFE. BIENR. TBeRtg, PSR eI TR, K0, KR EA TIE-- L8R MR E LB
Large motor units contain larger fibres, have higher thresholds and fire faster, so they are recruited last, for heavy,
fast, powerful work.

Kigah b BRI e BEm . e th, PIMLEJRHENSE, AT HEE. YA, G T,

This ordering is why a training-inexperienced athlete performs well at low intensity and falls apart at high intensity.
XM IR Z ISR 32 ) B AEAKSR B T RIMR AT ATER 8 T iR .
Muscle fibre types explain the same phenomenon from the other direction.
LEF RSN 55— A5 1) i el —BR &R
Type | slow oxidative fibres are highly vascular, rich in mitochondria, fatigue-resistant and suited to endurance.
RS EANA M bk, WYY, Eam.
Type lla fast oxidative-glycolytic fibres are a hybrid: they produce more power and still have some endurance
capacity.
NaBU PR IR LT e IR B : DR, FNE —Eiil J1RE T

Type lIx fast glycolytic fibres produce the highest power, fatigue very quickly, and are what a sprinter uses and a
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marathoner barely touches.
IR AR LT R« ARDIEST, RAEINE 2h b I m hkaig 3 51 LA 2R,
The proportion is largely genetic, which is a large part of why sprinters and distance runners look different before
they train.
LR HIERORRR I it fe e, X IE R IIE 2 B K ILE 3 BAENZR 2 hish Sk C 24 R i — A~ A .
Most human skeletal muscle is a mixture, and the interesting part is that the mixture is not fixed.
KREBAREHIRREH, mABZ AT IANREIFEREE.
Fibre type shifts with training in a limited but real way: endurance work increases the oxidative capacity of type lIx
fibres and can move some of them toward a Ila phenotype, and resistance work moves in the other direction.
PR REINZR R A PR SR T ) DNZRR 5 L PR SRR RE Ty, FFmT R h— 3855 ) L a B R TS 3l 5
The honest framing is that you are nudging a distribution rather than rewriting it, which is why a naturally
slow-twitch athlete can become an excellent distance runner but rarely a world-class sprinter.
BB IIZER WA R 7 #5380 o
WEHTHER R : IRTEHEZ) — A, A RES B--XER— KA N 1938 3 5] DAUS R PE 5 it 13 T AR R 1 55 2 et B
The numbers / H—&

Numbers to keep. A single motor unit ranges from roughly 10 to several thousand fibres depending on the muscle -
small in the extraocular muscles where precision matters, large in the quadriceps where force matters. Type |
fibres have high mitochondrial density and a rich capillary supply; type lIx have markedly less and fatigue far
sooner. Fast-twitch units can fire in the range of 50 to 100 Hz during maximal effort compared with around 10 to 20
Hz for a slow unit at steady low load. And the practical number for training: recruitment order cannot be reversed,
SO a sprinter cannot train the size principle away - the big units are available, they simply come in last.

TECAEAE . BIEILAAF, —AB3RA KA & 108 B TR EF 4k -- e = AURS TR AP AL P ARV, A2 2R Bpd kAP R K .
Common mistakes / B4

"You can partially contract a single muscle fibre." Fibres are all-or-none. The grading comes from recruiting
more units and changing firing frequency.

"Rl CALE—HUILEF 4EiR Wi "EF AR R R TE . S ZOR H A5 TE 212 3 LR S R i g R .

"Fast-twitch fibres become slow-twitch with endurance training." There is a shift within a limited range, mostly as

type lIx takes on a lla phenotype and oxidative capacity rises. You shift a distribution, you do not rewrite it.
it Fr NG AC P 4B B 4 . AR A FRIEE Y, RRERIxm a2, BALR it RS —A50 1,

"Bigger motor units are recruited first." The size principle is the opposite: small, low-threshold units first, large
ones only at high intensity.

"KIBEPAREHERRSE HRDENMIER)R: /DAY, IRBIERSE, K9 AERSE R .

"Fibre type is fixed by genetics so training cannot change it." Training changes the oxidative capacity of the
fibres and the distribution within limits. Genetics sets the range, not the outcome.
"HFRERRI G EEHOGE, FPAINGSAR T o "R AE— &R N 4k i A AL RE DA T b Bl BRI SERRIGE, FRER.
Why it matters / Hft A B

Motor units and fibre types explain the practical asymmetry that every coach meets: the same session trains two

athletes very differently, and the reason is not effort or motivation. They also explain why sprint and distance

training look so different even though both are running. And they matter for injury, because the fast fibres that

generate the most power are also the ones that generate the most strain on the tissue and the ones that fatigue

soonest, which is exactly the combination that produces a hamstring strain in a sprinter who is not conditioned for

top speed.

BN AR ILEF 4R R SR T AL B 2B BN B RIS 8] — S PIZREO0 P B8 3 5 RG220 IRK, mRPIA RS W RN A
Type | fibres are slow, oxidative and fatigue-resistant; Type lla are fast and use both aerobic and glycolytic
metabolism; Type lIx are very fast, glycolytic and powerful but fatigue quickly.
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RULFAES . AR, ST NaBPud, S5EHRMBRR; 0GB, HOBREIRER. ) ESRER YRS .
Key terms / ZOARE
Motor unit &3lHbi

One motor neuron and the muscle fibres it innervates.

—Aiaahh g e K H SRR ILEF 4k .

Hypertrophy HLIEK
Increase in fibre cross-sectional area after training.

N5 )a LT gk i i B g
Atrophy WLZ45

Decrease in fibre cross-sectional area after detraining or inactivity.
BN A 16 30 o L 2 b e B />
Formulas / A
Sprinters rely more on fast powerful fibres, while distance runners rely more on fatigue-resistant fibres.
LB S BB R DR Yk, IR S B R B 55 A 4
Worked examples / S5
>
Apply the size principle to a strength task.
T SEEE K/ IR 3 B AL 55
Exam focus / ZHE A,
Compare Type |, lla and lIx fibres.
PRSI, NaB A xR LR 4

Contractions and muscle interaction - RIS SHEER

First, picture it / JeiX FEA
A muscle can do three different jobs with the same two ends. Shortening against resistance is a concentric
contraction, like a biceps lifting a weight toward the shoulder. Producing force with no change in length is
an isometric contraction, like pushing a wall you cannot move. Lengthening while still controlling force is an
eccentric contraction, like lowering that same weight back down - and eccentric is the odd one out,
because it is the muscle resisting being lengthened rather than shortening.
el — B UL P I IRTRE B A KT AT S ARG . SR S R e, Tk K UL 0 o0 s i 1
PEN MR AR, e —SEHEA SR FfEUHEHE DRI oL BhiC R B o leds, et —AvE
Priiel - B0 R, BB RPN, mA R .

The detail / FE4IHF

Concentric contraction shortens the muscle against resistance, and it is what most people picture when
they think of muscle working.

gL i R LA TR Sy i, 0 2 B N AR B WL £ A B o o o

The external load is smaller than what the muscle can produce, so the muscle shortens and moves the joint.

S utaf /T ILARE ™ 600, B AL a3 3 5% 15 o

Everyday examples are the shortening phase of a biceps curl, the lifting phase of a squat, the pull phase of a swim
stroke.

HE B R S IVS 2B B . SRR ETHR B, RDK S PEEIHIK B B »
Isometric contraction produces force with no joint movement: the muscle develops tension while its length stays
essentially the same.

R MRV A : DAL TR KRR,
It is the contraction of a push-up at the top, of a wall sit, of the neck muscles holding posture, and of the
abdominals holding the trunk still.

ERMEMET SR & SRR, SRgERr R aean, AR IEILES SR s .
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In sport it is everywhere, and it is the contraction type that produces the least movement while often still costing a
great deal of effort.

AP e REATE, WRIBAILP-AENE,. EEPEAHMRKSE L a2,

Eccentric contraction lengthens active muscle while it controls the resistance, and this is the one that is
least understood.

B gn AR RIBL N RIS DL P LA e Bl IS, MR E A 2 5 BB i — b
The muscle is doing work while getting longer, because it is resisting being pulled apart.

ML R 2, PO EEIKGIA ST
It is the lowering phase of the curl, the descent in a drop jump, the braking phase at the end of a sprint, and the
controlled landing after a jump.

EREHEMTRBB. BER%E FRTRERB. MRPRB RN B, PAR BRI a A my 29 .

Eccentric contractions can generate substantially more force than concentric ones - up to roughly 1.5to 2
times - because the muscle has to actively resist the stretch rather than simply overcome it.

PO AR AE o G R OK T O -5 T IR 21 530245 -- B LA 20 32 Shik TR, miAs SR VEIRF )y
Isokinetic contraction is the fifth description worth knowing: the muscle shortens at a constant velocity, which is
why it is described as a type rather than a task.

SRR SR AR ANE A . LPY DB A, PIUb e R 1 SR T A R 55 R ik
The practical significance is that it is a description of how fast the muscle is shortening, not of what it is doing, and
it is how the phrase "constant velocity resistance" makes sense in a gym.

ERSERRE AT, EMERRIAGEA S0, mARCEMT 4, XHIE R~ B EE D XA B ER k.
Most real movements are combinations, and the combination is the point.

SRELAMERA S, MASERER.

A squat is concentric on the way up and eccentric on the way down, with an isometric pause at the bottom if the
athlete chooses one.

—RREAE ETHBR ML fEFRRBUR B, WNRE 3 BURESE, KA —BF K.

When a muscle is asked to change from shortening to lengthening, there is a brief phase where tension is highest
and the muscle is most vulnerable, and that transition is where many strains occur - which is why the bottom of a
heavy lift and the end of a sprint are the moments worth watching.

B—Y B R NGRS —AKEm . s EssrgBee, mi S0 & A feix A id #Ab--X o it 27
The numbers / H—H&

Numbers to keep. Eccentric contractions can generate roughly 1.5 to 2 times the force of a concentric contraction
of the same muscle at the same length, which is why they are both protective as stabilisers and hazardous when
the load is unexpected. A muscle generating tension without changing length is still consuming energy, so
isometric work has a real metabolic cost despite producing no movement. A controlled eccentric descent through
about 2 to 3 seconds per repetition is the range generally used to minimise strain, and slower than that adds
fatigue without obviously adding protection. And the practical figure for training: the force in a muscle rises steeply
as it is lengthened toward its maximum, so a muscle is mechanically strongest in a lengthened position - which is
why lengthened-position curls and pull-ups are prescribed for the biceps and lats.

TR ENET. M—AER—KET, 2O 4EM 20 1. 580265 X IR CIENRENBE R . XS T
Common mistakes / S5

"Eccentric means the muscle shortens under load." Eccentric means the muscle is lengthening while controlling
the load. Lengthening while active is the definition.

"B RIEIATE ST FaE "B ORAB A SR AR BRI B, EIPRE TR E o

"Isometric work is free because nothing moves." It produces no joint movement but it still consumes energy and
still generates force, and it is metabolically real.
"ERINGAR W I 283, “ERERNNE, HIRIGFERR. DA™ 40, R LR SESAELER

"Eccentric training is always safe because the muscle controls it." Eccentric contractions produce the highest
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forces of any type. That is protective when expected and hazardous when not.

"BPL IR R R EF NS E . BB g™ B AR RS . TSI AR ERRN, I ERER .

"Only the shortening phase of an exercise counts as the work." The lowering phase is where the highest force
and the highest strain occur, and it is the phase most often skipped.
"SRRI B A SN ZR . R B S BRI i KR B, LR A Bl ki AR B

Why it matters / Jgft A B
Contraction types are how a coach translates an intention into a stimulus, and getting the type right is often the
difference between rehabilitation and re-injury. A patient returning to a sport after an ACL repair needs quadriceps
control in the lengthened position, which is an eccentric and isometric demand rather than a lifting one. An athlete
learning to absorb a landing needs to be able to produce force without shortening, which is isometric. And the
practical warning that follows from all of it: the moments that feel harmless are usually the ones generating the
highest forces.

W R B A R BRI R, e AR R R 5 PHR 2 05 2 MIE2203 o ACLER )R 91 V432 20 Fy S8 3 75 B Y Sk LA I B

The agonist is the prime mover; the antagonist opposes it. Reciprocal inhibition helps the agonist act without
simultaneous strong antagonist contraction.

FANR BT ANEMILA, RIS AR MR . a3 B A WA Em A LE RS UL R i 3 20 4
Key terms / B0 ARiE
Concentric oW

Active muscle shortens.

EXSINGE SR
Eccentric B4

Active muscle lengthens under load.
FANALE SR TR
Formulas / A3

In a biceps curl, the biceps is the agonist and triceps the antagonist during flexion; lowering the weight is eccentric
for the biceps.

AR B, BRTSAIUR R, BE=SKLRREHUIL T s IR S T o i
Worked examples / 925
>
Identify contraction type, motor-unit change and adaptation in a strength task.
TESRAES PRSI 8 3 B L ANE B
Exam focus / ZHE
Describe and give an example of each contraction type.

ik SR AR IR A

Recruitment, adaptations and sliding filament - 3348, @M SIZBITHR

First, picture it / JeiX FEAR
The sliding-filament mechanism is a rowing boat with oars that pull past each other without ever touching.
Two filaments - a thick one made of myosin and a thin one made of actin - slide past one another, the
heads of the myosin grab the actin, pull it toward the centre of the sarcomere, and then let go and re-cock.
Shorten the overlap and the muscle shortens. Straighten the filament and the muscle is floppy. There is no
squeezing or stretching of the filaments themselves, which is the detail that took a century to establish.
BT PR —rowing /M, PSR EAE Bl AU k. RULZ hLERE AR, A2 L33 A i R
, PBEEMEE; MEREARLIMENZIER, Wehmilihd, RERFiraEs L. f&mb, DpsaE;
L2, WIPBREAEK . W27 B BEA Bt LA Bl - IE X AN W HE T — AN ik 22 A 3oL

The detail / ¥R
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When calcium is released it binds to troponin, which moves tropomyosin out of the way, which exposes the binding
sites on the actin filament.
LPSHerio, eSNMEASTE, HENSREARI, NmRE DI EA ML EERESE Pk
The myosin heads, already carrying ADP and phosphate from the previous cycle, bind to those sites, release the
phosphate, and perform the power stroke - a rotation of the head that drags the actin toward the centre of the
sarcomere.
i E— 5B T RIADPFIBHIR RINLER B 1 kiR S X B0 A5 6, FRBERR, R)5 Senkah o - Sk ie S L sh E P4 m LS rp e
ADP is then released, the head detaches, ATP is bound to re-cock the head, and the cycle begins again.
BEJGADPREL, SKTRMERS, Z5EATPEELIRES LB, WXL,
The mechanical consequence is that a muscle only shortens because the overlap between the filaments
increases; the filaments themselves do not change length, and the sarcomere is the unit that shortens.
Nz ERgHER R MAZ g%, RRPEWIZZ HEEEHNT;
That is the sliding-filament model, and it is the reason a muscle has to be pulled in at both ends to shorten at all:
the sarcomeres are arranged in series, so shortening each one in turn shortens the whole fibre.
ARG RERE, FaRARRRILY .
BRI TILZ R, R 24— Bl S P R Behr A R gnsei: WLV R EBIKHESIRY, SMRKIKGE, BRI et 1.
Calcium has to be removed for the muscle to relax, and it costs energy to do it.
BHENLP RS, S5 impkisk, X EiiFERE i .
The calcium pump moves calcium back into the sarcoplasmic reticulum, and that pump requires ATP.

PERACESIEMURP, 0 PSR EATP,

So relaxation is an active, energy-consuming process, not a passive letting-go - which is why a muscle held in a
contracted state consumes energy even though it is not doing any visible work.

BB R — A 1300 FERERIIERE, A B AT - X it 24— g R BRI, AE3A EET ] WA RIS LT
Hypertrophy increases cross-sectional area and can increase force, because more parallel filaments mean more

cross-bridges and therefore more force.
USRS BB B FRESI N 1, PR E B PATRIIL 220k S SR, Am™EE S0,
Atrophy reduces cross-sectional area and force, and it happens faster than hypertrophy can reverse it - the general
pattern being that strength is lost more quickly than it is built, which is why maintaining is easier than achieving.
LS g DB A Jy, i EL R 2 15 PR AU R e i P S - SV R R h B R b R S B AR, X HLIE R R I IR

Both are responses to demand: the tissue changes to match what it is repeatedly asked to do.
PIBER R F R R B AR A S 3 Uil E# R S 2RI

Adaptation has three names worth using precisely.
& R AT EOR R A B8

Hypertrophy is the increase in fibre size.
VIR R4 R 1 R8s .
Hyperplasia, an increase in fibre number, is what you would expect and is not convincingly demonstrated in
humans.
A, PRLrdRERagin, RIGERE LB, HAEANRS EHFARBS MERMbIEY .
Strength can increase without hypertrophy, particularly early in training, through neural adaptation - better
coordination, better timing, better recruitment - which is why the first two weeks of a new programme produce real
strength gains with little visible change in muscle size.
H B DR AENVERSE I TR, SUHAENGRY, @RRE0E M- B, ARl BRSSO 2 —4
The numbers / HE—H&

Numbers to keep. Myosin binds ATP once per cycle, and a single myosin head performs roughly one to several
power strokes per second depending on the load, so a fibre with many heads generates a great deal of force.
Muscle strength gains of 10 to 20% are realistic in the first four to eight weeks of a new programme, and much of
that is neural rather than size. Strength declines during a few weeks of complete rest, and the decline is faster than
the time taken to rebuild it. And the practical number for programming: the total cross-sectional area of the
contractile proteins, not the number of fibres, is what determines force, which is why the training variable that
matters most for size is volume over time rather than the heaviest load used.
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TEILEMBT. NERERSANRRARE A —XATP, —MIERER LIS RA R —FIER s hfE BT as) , BUHEETES:S
Common mistakes / S5,

"Muscle fibres stretch and shorten like elastic bands.” The filaments slide past each other; they do not stretch or
compress. The sarcomere is what shortens.

LA ARARAR B — PRI L2 RERENE, WA, gaRrRII.

"Hypertrophy is more fibres." No - hypertrophy is an increase in fibre size. An increase in fibre number is
hyperplasia, which is not convincingly shown in humans.

UK REF AR BRI M. " R--UE K REFE R FH. F4e B2 IgA, FEARS LIRSS MERHEIE]

"All early strength gains come from bigger muscles." A large share of the first weeks of gains is neural -
coordination, timing and recruitment - with little change in size.

"R N ERKERE AR "HOLRSCPAERR — M R A -t BBURSEE - KPR D

"Relaxation is passive." It requires ATP to pump calcium back into the sarcoplasmic reticulum, so a held muscle
burns energy while doing nothing visible.
"RA RSN, ETREATPIEESERIILIEM, B —hgi Rl an L fE At 2 ] Wah TSR BRI DL Tt e eRE B

Why it matters / Wt 2 HE
This is where muscle contraction and training adaptation become one subject, and it is the mechanism behind
almost every change an athlete sees in the mirror. It is also where the most useful practical lesson lives: strength
can be built faster than muscle, early gains are largely neural, and the stimulus has to keep progressing or the
tissue stops responding. That single idea explains why programmes change, why the same programme stops
working after eight weeks, and why the athlete who keeps progressing the stimulus keeps improving while the
athlete who does the same sessions for a year stalls.

X BRI B S DN ZRE BL A& ] — T 122 RHi T, thidid 3 BEsE T B 2IRL PRI SRR R BIBLE o 1 5 58 A B — A Bl X E

A motor unit is recruited from small to large as force demand rises.
N RTFRIMEE, 230 Rpk/pEIRSEE .
Key terms / B0ARiE

All-or-none principle 4875 M
A fibre contracts fully after threshold stimulation.

15 3 B R BOG LT 4k 56 2004 .
Formulas / &%

Strength training can increase force through recruitment and hypertrophy; slowing the lowering phase emphasises
eccentric control.

JrENZiyidid SFEE UL RGNy &8 58 T FEp B vy s o bl .
Worked examples / &4l
>
Outline the sliding-filament theory.
LRk )| K222 8
Exam focus / A
Why is ATP needed for both contraction and relaxation?

it 2 e iR S ER 75 HATP?
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B.1.4

Levers in movement and sport
MNEFLH 5383

Guiding question / 5|5

How do lever arrangements change force, speed and range of motion?

FLAFHER AT o 2E Ty i R BRI VS TR B0 YE T 2

Every lever contains an effort, a fulcrum and a load. Their positions determine the class and the trade-off

between force, speed and range of motion. Equipment can act as an external lever to extend the body's
mechanical options.

BAMCFFREE3. XAMBL. BENRMEJCERAF, WovEE,. MEmENEE 2 M E. RETIERIMIEE, ¥k
Components and lever classes - FLAFRIBIRRS 42K

First, picture it / JeiX FEAR
Every movement your body makes is a lever, and a lever is just three things arranged in a line. The fixed
point that does not move is the fulcrum. The force you supply is the effort. The thing being moved is the
load. Where the fulcrum sits relative to the other two is what decides whether the lever gives you force or
gives you speed, and that single arrangement is the whole reason a sprinter and a weightlifter are built so
differently.
PR B R B B — AN PEER R —AMLAT, WAL A R HER— R R =HRM . AR — R s, RiRitah 2
A, BRI . SR B PE ISR VOE TR AR i RS RE B, X — AR ARz 3)
GO EIE A R R 2E e BRI AR P .

The detail / ¥E4IHIR

In the body, bones act as levers, joints as fulcrums, muscles as effort, and body parts or objects as load.

TEE PR, BRHAET, RWREEA, MPFESE N, SRRk Sk

The effort is almost always produced by muscle pulling across a joint, which is why a joint angle changes the
mechanical advantage of a movement: the moment arm between the muscle attachment and the joint centre
changes with the angle, and so does the force the muscle has to produce.
IILT- 2R ILA R WRLH R, X ERR T 2R EPI AR AR . WLPIFR A 55 5835 H0 2 1) ) B B 7 BECE, )
A first-class lever has the fulcrum between the effort and the load, so effort and load act on opposite sides of it.

— RIS SBT3 b o 2 ), B ksl o fubl h 78 RAE e R m .

The neck is the standard example, with the head as the load supported by muscles behind the joint.
RN ST, SLARE B )t 55 5 T AL S 4

First-class levers trade speed for force, because the load arm is usually the longer one.

—RACFE RS, BB EREE K.

A second-class lever has the load between the fulcrum and the effort, so the effort is always at one end and the
load in the middle.
ZATAFRIBL D BT smBh 2 ), BkEh B e B e .
The calf raising onto the toes is the example: the toes and ball of the foot are the fulcrum, the body weight on the
toes is the load, and the calf muscles supply the effort from behind.
BRIAFGE /DRRSRREB 1 AAL RTINS R, RAEMAAL B SRR Sy, /MBRAILPI A e 1R 2N T
Because the effort arm is always longer than the load arm, a second-class lever always gives a mechanical
advantage greater than 1, and it always gives force rather than speed.
MTEERRRTHENE, “RIMTHAPMRE SRR T, ERaRS N ImA 2.
A third-class lever has the effort between the fulcrum and the load, so the effort is in the middle.
SRATAFRI DB T B 2 18, BreAah el
The biceps lifting a weight in the hand is the standard example: the elbow joint is the fulcrum, the biceps is the

effort, and the weight in the hand is the load.
BE SR TF rh 2 R AR B RO R, KSR ZN ), FrhiE R T,
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A third-class lever always has a load arm longer than the effort arm, so it always gives a mechanical advantage
below 1, and it always trades force for speed and range - which is exactly what a limb needs, because limbs are
for moving, not for lifting.

SRR R2R R TS

s FRPAHURRAR 2R/ T 1, 8 R 463 L A B -- X iE R B AR P e By, BORIB A R RS 3RY, RTRZE Y.
The useful insight is that the body mostly uses third-class levers, which are fast but weak, and then solves the
weakness by changing the muscle attachments and by using multiple joints in sequence.

— A AR SR =0, e PESS, SRR SIS S TR 2RV ORB I s
A single third-class lever would be hopeless for anything powerful.

FLSR SRR A ) LR B Ve R 2 A B
A chain of levers, each contributing a little, becomes a limb that can throw, jump or sprint - and that is the
mechanical reason a body is built out of many small levers rather than one big one.

The numbers /| E—H

Numbers to keep. Mechanical advantage is effort arm divided by load arm, so a value above 1 gives a force
advantage, 1 is neutral, and below 1 gives a speed or range advantage. Third-class levers in the human body
typically sit well below 1, often around 0.2 to 0.3, which is why muscles must generate several times the load they
move. That number is not a design flaw but a design choice: a limb that optimised for mechanical advantage would
be strong and immobile. The compensation is the muscle moment arm, and the way to improve it is to move the
attachment further from the joint - which is why the deltoid insertion and the gluteal insertions are placed where
they are, and why a strap or a changed hand position can change a lift by a surprising amount.

TEICHEMBTE. DR R BERVBLIE, MR TFLARNERS, FFU0 b, AT LIAHEEmREERLS. AMoh =250
Common mistakes / S5,

"A second-class lever gives a speed advantage." The load sits between fulcrum and effort, so the effort arm is
longer and the advantage is always above 1: force, not speed.

"TRICF A R BRI T S A h 2], BB ER, RERRATL: SHERN, SREE.

"The body is built to maximise mechanical advantage.” It is built mostly on third-class levers with advantages
well below 1, because limbs are for moving. Strength comes from muscle size and from chaining levers, not
from high advantage.
"SRR N T BRI MG e EE R ORI T L =T R, BRI HRRR RRs2hi. ok A LA B

"Mechanical advantage is the force you produce." It is a ratio of two arms, not a force. The force produced is the
effort multiplied by the advantage.
"D AR R A T . "ERBABMILE, AR PR R TR

"Moving the muscle attachment closer to the joint makes it stronger.” Closer means a shorter moment arm and
less force. Moving it further away increases force at the same muscle length.
"R RS RARBE R W ik e "R RS B EE. b, B AR K EAE S SR g .
Why it matters / Hft AR

Lever classification is the first real piece of analysis in biomechanics, and it is the piece that lets an athlete and a
coach argue about technique instead of guessing. It explains why a biceps curl with the elbow close to the body is
harder than one with the elbow away, why the arm straightens the load further from the shoulder and becomes
weaker but faster, and why two athletes lifting the same weight can look completely different. It is also the basis of
the strength-versus-speed trade-off that runs through every sport, and the reason that a sport requiring power and
a sport requiring speed train the same muscles in opposite ways.

AP SR N B HIER T LR, WIEREikE3) BB IR AR R TriT R A RS CRE 1 i 2 FHRIGE S
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Second-class levers always have a force advantage. Third-class levers always have a speed and
range-of-motion advantage. First-class levers can vary depending on arm lengths.
TRIFFRRBEA DB SIS R B EME SRR — RO T RE K.
Key terms / O ARG
Effort arm ZhHE

Distance from fulcrum to effort.

EA=EU S P (i PNl |
Load arm FHJ7&

Distance from fulcrum to load.

X RBIRE N SR
Formulas / A3

The triceps push-down and knee extension are second-class examples; the biceps curl is third-class; the

atlanto-occipital joint is first-class.

BE=SRAUF A R 215 G SRS R R = BRI R K.
Worked examples / SE4i
>

Classify the elbow and explain one equipment change to its lever system.

Exam focus / 2% N

Label effort, fulcrum and load on a lever.

TEATHF EARtiah I, SRl s,

Mechanical advantage and equipment - HUbRE 5 3 5%

First, picture it / JEiX FEAR
Equipment is a machine for borrowing force from somewhere. A longer handle is a way of borrowing it
from distance, because force times distance is the same work whether you do it with a long gentle push or
a short hard one. That is the whole idea behind mechanical advantage, and it is also the whole idea behind
good equipment design: change the shape of the machine so that the athlete does not have to supply
more force. Bad equipment makes the athlete work harder to achieve the same result, which is why it feels
heavy even when the weight is identical.
Far—GRMENPLE. BREOTIR—FAER LRI, B RAER R RS, Kikir K
T 42 AR RS T BB A . X BERBUMML AR AR, WRFAHE 3T RS ORPLERIER, ikigdah i
AR IEE RISy . 2% 112 3 5T BRI USRI R AR R - R i 2 BB — R e 3R R
The detail / FE4IHIR
Mechanical advantage is effort arm divided by load arm.

BUBRAE 372 30 1B BR AR
Above 1 you gain force and lose speed and range.
KFURHRIRAG I, 58 2 P e
At 1 it is neutral.
FT
Below 1 you gain speed and range and must supply more force.
VT LR R IRAT BRI EE,  (Hb B (I s KA T o
The body runs on third-class levers, so it lives permanently below 1, and it pays for that in muscle size: the
guadriceps and the biceps routinely generate several times the force of the load they move.
MNERBIZFTEZSA0T B, Bibokige T/ FLEPRE, FEhst LR BUOR A Bepa Sk URiE — kL™ A2 ) S routinely )& B AT P
To improve advantage you either increase the effort arm or decrease the load arm.
BRI, "awman g, EaRPpHE.

Vitalite - IB SEHS study pack | vitaliteplan.com



In the body that means moving the muscle attachment further from the joint, or moving the body part being moved
closer to the joint.

TEE D, XTWRETLNLAFE BRI W, sB LB s i SRR A1 2 5 1 Tk
Both are visible in technique: locking the elbow out changes the moment arm of the biceps, and standing up from a
chair changes the moment arms of the hip and knee extensors.

PR AR P ERRE B R BUE RN XUCEME SR8, i DM 7 bl sk S e g LAY 108
This is why a small postural change can produce a large change in what a lift feels like.

KRR A 24— A BUPRE SR RE R A B ERIRKZEL.
Equipment applies the same arithmetic externally.

P BAIMRR A FEAFERIFE AR  rowing3# b SR EIFLFFFE N K IBE R4 = HUAL 45
A longer lever on a rowing shaft increases mechanical advantage at the catch, a lower gear on a bicycle reduces
the force needed for a given power, a stiff shaft changes swing weight and therefore the force needed to
accelerate it, and a pole vault changes its advantage through the whole movement as the pole bends and
unbends.

HATA BRI DI ARG E SRR 1 SERBAY IR B 1% o D i 53 i & P 1 1 5
In each case the athlete feels something different and the underlying principle is the same: you are choosing
where the work comes from.

FT AR A R P BB AT A2 5 Il R LA 3
G —PME L T2 2h URRERIRERA ], w2 R : PR3 g TAEAWE R .
Equipment that fits is a safety device as much as a performance one.
BERR RO TR E, WREERKE.
A shoe that does not fit the foot, or a bike set up for someone else proportions, creates small unpredictable
movements at exactly the moment the athlete needs control, and small unexpected movements at high load are
how most equipment-related injuries happen.
— WA EMHREE, RGN SGMREFRATS, 21530 b T 2 B A 205 b m A e, mAEsS Ae THRUD
Correct setup is not a marginal gain; it is the removal of a
IEFRRPIRA RRAPRBEE,  ThR2IHRR — A2 S BRI
The numbers / H—&
Numbers to keep. Effort arm divided by load arm gives the advantage, and for human third-class levers the value
is commonly around 0.2 to 0.3, which is the reason muscles generate several times the external load. A
meaningful equipment change can be worth a surprisingly large fraction of that: changing saddle height or crank
length alters the effective leverage and therefore the force at the pedal for a given power, and those changes are
usually worth more than any exotic equipment. The relationship to remember for power is that power is force times
velocity, so equipment that increases one may reduce the other, which is the real reason a very light gear cannot
produce a very high power at a low cadence.

TECAERE . VBRI ABIEE, i N SIS A @ 1E0.2800.3 64, X RN =B /b s P . —
Common mistakes / S5

source of variance.

"Mechanical advantage is a force." It is a ratio of two arms. Force out is effort multiplied by the advantage, and

the effort is what the athlete actually has to produce.
"D R — A1, “ERFAEMILE. it RIS, mish A i R EIEE R .

"A longer lever always makes it easier.” It increases force advantage and reduces speed and range. A longer
lever is not automatically better; it is a different machine.
PR B 1. e RIS, R R . SR RATAT IR AR A 2B AT, W S — A bla.

"Only the weight on the bar matters." Lever geometry, body proportions, grip, joint angles and setup change the
force required for a given weight, sometimes by a large amount.

"HAALE B EREE. R, SHALLHI IE. AT MIARE SRR ERPIRN, ANEERK.
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"Expensive equipment is better for performance.” Well-fitted standard equipment usually beats poorly fitted
expensive equipment, because fit removes variance and variance is what causes loss of control and injury.

"EVBT AR A PRRE SR AT . IS AT RORR RS sl R R A S R BB, PO A THERE SR, MR IER KW S 2 0ir R A

Why it matters / Wit 2 HEE

Mechanical advantage and equipment sit at the point where biomechanics becomes a shopping decision, which is
why they matter more than students expect. The athlete who understands that a lever is a ratio of two distances
can work out for themselves whether a piece of equipment is worth it, rather than taking a marketing claim on trust.
It also explains the training of equipment over seasons: the correct bike, the correct pole, the correct shoe will not
make an athlete better at the skill, but they will let the athlete practise that skill with less interference, and practice
with less interference is what actually produces skill.

BRI 35 % 5 A e 29 ) 22 B JUE RIS L, XM A BN A TR R . BT RPN BE R Z L Aig 3 51, T

Longer bats, rackets, paddles and poles can increase reach, power, swing speed, propulsion or energy return,
depending on the task.

BCIEREE . BRIA. ERBCRMEFT R 55 % BN TG . DR, 8RR, i akaE B,
Key terms / A&
Mechanical advantage UL H

Ratio of effort arm to load arm.

MBS E.
Worked examples / S5
>
Moving the load farther from the fulcrum increases load arm and can reduce force advantage while increasing
speed or range.
BRI 3@ B2 2B, T RERRNR) BIL S F e il B el v el
Quick check / Pk #s
1. Which lever class gives the greatest force advantage and which gives the greatest speed advantage?
WRSRALAT Sy AR K2 WIRSFLAT 3 B R i K2
Exam focus / ZZE N
Change MA = EA /LA
BAEMA = EA/LA
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B.2.1

Newton's laws of motion
58 B e

Guiding question / 5|5
How can forces explain linear and angular movement in sport?

Jr i fgrgia A b Y B 2R A A ia 3 ?

Newton's three laws link force to inertia, acceleration, action and reaction. Linear and angular variables,
stability, impulse, momentum, collisions, friction, work and power connect those principles to sporting
performance.

SRR S IR TERARAE KRR, BHRMmAEA R, BoEtk. dhE. e BEE. . it s

Three laws and motion variables - = KEHSiZHT R

First, picture it / JeiX FEAR
Physics is the study of what a moving thing will definitely do, and there are only three rules to remember.
One: things keep going unless something stops them. Two: for every push there is an equal push back.
Three: if you make something spin faster, it takes more force to keep it spinning. That is the whole of
Newton. Everything else in this topic is about using those three sentences to explain something a coach or
an athlete can see.
PBLEDE SRR — A8 s b i ik R 2t 2, TR AR LRSS, —: Wik gkshas, BRAEAHARLE
Bo . KA AN K/PMRE, R = WRRIEEANRAEEEY, e TEEE K
o IXERRAPBII AR, A TR, SR X =61 LR eE 2 R AR WA .

The detail / ¥R

The first law is inertia: a body stays at rest, or in constant motion in a straight line, unless acted on by a net
external force.
BRI PRI L, SR ERMS S, BRIESZEE I IEIE
In sport this is why a sprinter does not stop instantly at the line, why a ball keeps going after a boot stops touching
it, and why a skater glides.
1EIBEN, XRRE T it 282 ) B & R A 2L AME T At AERAEME R D Ak SEniit . i 2 8vKiZ 3 5 AETIT
It is also the reason a hamstring straining during late swing is doing so while the leg is moving fast - the tissue has

to decelerate a large mass, and the force required grows with speed.

R IBS RSN 5 IR s R B . ALk — AN RO R B, 1 BTG 4 B E R K
The second law is F = ma: the acceleration of a body is proportional to the net force and inversely proportional to
its mass.

TUEHRFEma: WIRETIE S &4 RIEK, SRR .

Force equals mass times acceleration.

T3 R LA .
It explains why the same push moves a light ball further and faster than a heavy one, why a heavier athlete needs
more force to reach the same speed, and why force applied over a longer time produces more change in velocity.

CRRE T A 2 FRERY ) iR L EER R S s B R i A K RS 2 R S R A RER BRI AR . PR AT 248
That last part is the entire basis of every striking action in sport - a cricket swing or a badminton smash works by
extending the time over which the same force acts.

R B — sgig A b i — A RN ER e R AL - R E B B BER IR Z BT DA, IERBUIER T Rl —A a1 ARG 1]
The third law is action and reaction: for every action there is an equal and opposite reaction, and the two act on

different bodies.
BEEMREASRIER: S MEAEAE AR/, ot RIEM, miXEmA e RERFEBE L.

That last clause is the part that confuses people.
e Jaix e a R a ik AR .
When a runner pushes backwards on the ground, the ground pushes forwards on the runner - not the other way
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round.

5 ) e B, AR -1 A R R R .
The swimmer pushes the water backwards and the water pushes the swimmer forwards.

WEvkE W JaHEK, K EETHERE R -
In every case the two forces are on different objects, which is why they never cancel out and why a moving object
can keep moving.

B TR DS REAFE DA L, XERENAIMEIKERER, diasiikatasisid shism.
The motion variables are what the laws act on, and describing them accurately is what earns the mark.

BB R R ME R B R, WS S ATE R R
Linear: displacement, velocity, acceleration.

HAE: Pifs. B, M.
Angular: rotation, angular velocity, angular acceleration.

AR R, M. M.
The distinction is not academic - a javelin throw is mostly linear along the shaft with a small angular component,
while a hammer throw is almost entirely angular.

RA R A RFAMER-- PR B . HAMRIT R 223 . R P EMZs), mEEskNILFEaRMizs.
Circular motion adds a fourth idea, centripetal acceleration, which points toward the centre of the circle and is what
keeps a turning body on its path.

[ 2 ZE3m 7 ErAE: maOdE, ehmbe, BRI EREER A L.
And knowing the variables is what lets you find the error in a movement.

A e, R ANE R T k.
A long jumper whose jump is short has a problem with velocity at take-off.

WROm PR, [ TR IR 1) 1

A discus thrower whose release is wild has a problem with release angle, which is a question about direction.
BROFHFJds, MR T AR, w7 mmE.
A gymnast landing badly usually has a problem with linear and angular deceleration, in that order.
PRHRIZ 30 5 SRS, RS TN T 2R P A ek L P S IS M o
Naming the variable turns a vague observation into a diagnosis, and a diagnosis is what a technical session can
act on.
FHEE, RSB EER T W, mSEA R E AR ZERAENE AT IR
The numbers / H—H

Numbers to keep. Gravity is 9.8 m/s squared near the surface and is the constant in every projectile calculation. A
sprinter reaches roughly 10 m/s, which is 36 km/h, and a top speed of 12 m/s is about 43 km/h. A 100 m sprint
lasts around 10 seconds from gun to line, so average speed is 10 m/s even though the top speed is higher. A golf
ball struck at 70 m/s with a launch angle of about 20 degrees travels a long way, which is why golfers change
lofted and compressed clubs rather than simply swinging faster. The useful relationship is that impulse equals
force multiplied by time, so a bat or a racket that stays in contact for longer sends the ball faster at the same force.

T LR . Hamm R N B2 0.8 R IR TRy, RFra kTR PR R, LA AR R0k, Ha/ha36 A B,
Common mistakes / S5,

"Inertia is the same as momentum." Inertia is a property of mass - its resistance to a change in motion.
Momentum is mass multiplied by velocity, and it is conserved in a collision.

"R R — . PR SR AR Y-S AR RIRE hy . SRR BESRDGERE, FF HAERESE by

"Action and reaction forces cancel out." They never do, because they act on different bodies. They only appear
to cancel when you look at a system as a whole.

TR SRR S EHGH. "ETVREAR 2, BOTETHERES R L. JA SIRIEEA RGN — M BIKORER, et

"A heavier object falls faster." It does not, in the absence of air resistance. Galileo settled this, and it is the
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foundation of every projectile calculation.

"R TR E R ERAT AL A, A S VXA, WX R P A AT RS

"Describing a movement does not need the right terms." Naming the plane, the direction and the variable is the
difference between an observation and a diagnosis, and it is where the marks are.
"W A AEARFEMERAARE . . e, SRS SERIX, s BUR X .

Why it matters / Jgft A B
Newton is the part of biomechanics that lets an athlete argue with a coach using arithmetic rather than opinion. It is
also the part that makes every other topic in Theme B possible: impulse needs the third law, drag needs the
second, leverage needs the first. The practical reason to learn it properly rather than approximately is that these
three sentences are the vocabulary of every technical session for the rest of an athlete career, and a mis-named
variable sends the correction to the wrong part of the movement.
Ay 2R R A N1 kg ) B 5 B AR A R R ARy . Bl B H AL AR T RERYIERE: MRS =

Linear motion is described by speed, velocity, acceleration and momentum p = mv. Angular motion is described
by angular velocity, angular acceleration, moment of inertia and torque.
HZIZEN R R, ks Ep = mviiiid; fAizZh M. Mg, Hanm il e .

Key terms / B0 ARiE

Inertia 151k

Resistance to a change in state of motion.
Momentum 3h&t
Quantity of motion, p = mv.
B, p=mv.
Worked examples / 925
>
A swimmer pushes backwards on the block, and the block pushes the swimmer forwards with an equal and
opposite force.
TR E W R HERR, AR A/DSE. T A R B S HESh R I i
Quick check / gk s
1. Compare linear velocity and angular velocity.
PO B 2R R £
Exam focus / 2154
State Newton's three laws with a sport example.

e A =g HR g s 2 il 1.

Stability, impulse and collisions - faEM:. & S5hiEE

First, picture it / JeiX FEAR
Two ideas sit behind this topic, and both are about giving way. Stability is about giving way the least.
Impulse is about giving way the most, briefly. A wrestler wants to be immovable;a boxer's fist wants to
move through you and then stop. In between is everything a body does when something hits it, and the
whole thing is a trade-off between resisting and absorbing.
RAFEREAPAEE, #5E AR REtitiib Pl hEIFNRIES RS, HEEBRE. REHE3)
AHRPACYLZAE); HLETFHRLGUAFERREET. A THBEZER, RS Ek PR —, mix ks
SRR AE HCHL 5 R 2 1] AR B

The detail / FEAIHR

Stability depends on the line of gravity relative to the base of support, and the rule is simple: the closer the line of
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gravity stays inside the base, the more stable the body.

FOE PRI DT 8 RO TS RO LR, BUNTRIE R S R E S 2 M, SRR E -

Standing on one leg, the base of support is one foot, so stability is poor.
B LI S A — U, AR AR
Spreading the feet widens the base.

TR T DA 58 S 458 5

Lowering the centre of gravity improves it further, which is why a sprinter starts from a crouch.

FEARELO T DL — R S RE T, X IE R KEHNE 3 R I A A iR B .
Moving the base under the centre of mass is what a skater does, and it is why a person who is falling can catch
themselves by moving their feet in the direction of the fall.

TS B O T RIKIZ ) B SE, iR 24— AN EAEEREIR N T Did i R R ER U5 a3k B A 2.
Impulse is force multiplied by the time it acts, and it equals the change in momentum.

iR LI e AR AN ], T AR
Force multiplied by a short time and force multiplied by a long time are the same force with very different
consequences.

e AT IR ] Sy e AR IR B 6 &l — A, R RE KA HIE
A cricket ball arriving at 40 m/s has an enormous momentum; a tennis ball arriving at the same speed has far less,
because the mass is different.

PAERRPA0R CORITRERA B KRN & ;
Then a racket that extends the contact time increases the impulse, which is why a larger, softer racket face sends
the ball faster for the same swing speed.

VAR FEE B OREIBIER MG 2, PRI R A .

T ERFAREAS T 22 fhif IR RGN 1 e B - A R R SE KA. SEER AHA T A I3 402 B T BB FEERAT o S PR At S L

Collisions are where both ideas meet.

Tl A 25X v A BB R 22 T A
A collision can be elastic, where momentum and kinetic energy are both conserved, or inelastic, where momentum
is conserved but energy is converted into heat, sound and deformation.

BT AR FAPERY, ShECRBhREER<F1E;
Almost every sporting collision is inelastic, which is why a ball that hits a wall and bounces back is slower than it
arrived: it cannot be, because energy left the ball as sound and heat in the wall.

Wry PR AESAPERY, hESPEEAE RS, HEEEE.

JUT-FiA a2 v R AR R AR TR YRR, X E BRSSP L RS R . BT RETER, PAhAE R DS S ke S AE T
Injury happens at the interface, and it is a race.

W R AEAEPIE R e, T HIBR —35 560
The stiffer the tissue, the more it resists deformation and the more load it passes on to the next structure.

A RfEnE, EIPUB R, RAT A8l isites.
A stiff ankle does not absorb the landing, so the knee takes it.

—AMEBERRE TSR, T RBEETRRZ,
Flexible, well-conditioned tissue absorbs and protects, which is why progressive loading and strength work on the
tissues around a joint are injury prevention rather than performance work.

RN RER AR ZBBOFRY, B PO 5 R 41 238t s fn o B R Dby, 1A SR RBEIIZR.
And the practical variables are the ones you can change.

T FLIEA RS B T CABSCRE o

A larger contact area lowers the peak force, which is why landing with two feet rather than one reduces injury risk
even when the total energy is identical. A shorter contact time raises the peak force.

SR R i B X PRI, T DA A R St T A S S o, DS 8 R ] o, e 0 52 D LIRS

A stiffer surface raises the peak force.

S AR A ) 2R ey, BB R th AR R ), TR SRR BERLIT R

Position changes the geometry of the whole chain. Every one of those is a decision a coach or an athlete can
make in the moment before impact.
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XL S ER R F S k8 2 b AERi T R — 20T A P eE .
The numbers / H—&

Numbers to keep. A cricket ball travels at roughly 35 to 40 m/s, a tennis serve at around 40 to 45 m/s, and a
soccer ball kicked hard at about 30 m/s. Impulse from a short-duration collision is large even when the force looks
modest, because the product matters. For balance, the practical figure is the base of support: a single foot gives
roughly the area of one foot, and the margin of stability is how far the centre of gravity can be displaced before the
line of gravity leaves the base - a few centimetres on one foot, several times that with a wide stance. A useful
coaching number is that landing with two feet instead of one can roughly halve the peak force on the lower limb for
the same landing velocity.

ZEIMEAE T . BRERAGE Y R E35R|400k, MIEK RERAEF403455K, M BHHAYRERA G330k, B hBRRSA K, i)
Common mistakes / Sy

"Stability is the same as strength.” Stability is geometry - where the line of gravity falls relative to the base.
Strength affects how much you can resist once you start to move.

"RETES R . "RUEPER LR -- RN REA IR 20608 W RPmMERE — BIFEB 2 R IR REIRGL 2 .

"Impulse is a large force." Impulse is force multiplied by time, so a moderate force sustained briefly and a large
force applied instantly can produce the same change in momentum.

"R R RKEI T . PR I SRCART ], Bt AR AR b 3 R BN K ] PA AR R R S AL .

"A ball must bounce back at the same speed.” Only in an ideal elastic collision does kinetic energy return. Every
real sporting collision is inelastic, so the rebound is always slower.
"ER VAR P RE TR IR o U FERR SRR R TP SR A 2B Il . ELSCRYIZ AN RERE R R TR, PRCAR IR SR g .

"Stiff tissue is stronger tissue." Stiffness is not strength. Stiff tissue resists deformation and passes load on to
the next structure, which is how a stiff ankle becomes a knee problem.
AR SR AL S, EBAET . ElASHRIUPEE, RAREE T — A G- ERE AR 2L R 1 )

Why it matters / Wt 2 HEE

Stability, impulse and collisions are the physics of every impact in sport, and they are the difference between an

injury that happens and an injury that could have been designed out. Every technique in every contact sport is an

attempt to control these variables: widen the base, soften the landing, use two feet, extend the contact time, meet
the load with a larger surface. None of it requires exceptional strength. It requires knowing which variable to
change, and that knowledge is worth more to an athlete than almost any other technical detail, because it is the
difference between a career with injuries and a career without.

. MRS A h KRR 2, MEMYOE T RADIRHRRAET, BRARTUBSIH. 5 fiia s —uite/
A penalty kick uses a force over a contact time to change ball momentum. A tennis forehand applies force away
from the axis to create torque and spin.

FiERild — B I SRR B & PIERIE T B A BB e Sy, 7 ARSI R ER -

Key terms / O ARiE

Torque 48

Turning effect of a force about an axis, T=r x F.
hEE AR ER, T=rxF.

Worked examples / 524

>
Apply impulse to a longer or shorter contact: the same force for longer time changes momentum more, while
power is work per unit time.

e ap B T B K ul S AR : IR A U A, R B ] i 2

Quick check / Hrdiky#s
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1. What quantities are conserved in a collision?
g 2 By E?
Exam focus / 215 %8s

Explain how impulse, work and power differ in a jump.

fRREREER hap & SRR .

Friction, work and power - &, Zh53p%K

First, picture it / JEiXFEAR
Three everyday words that are actually precise physics. Friction is the tax you pay for touching something.
Work is what you spend when you move a force through a distance. Power is how fast you spend it. A
cyclist climbing a hill spends a lot of work and very little power. A cyclist winning a sprint spends almost no
work and enormous power. Same word, completely different demands.
SABEREE, HIARBmMmRtE. BEERIRh TR m BBl SRR — A3 — B st
AR DRRFMEREE. —MREMATETIETREY, HILFAEDR; —bibila A 74 F )L
PRy, HERERITIR. FHEAE, SEEAFEER.

The detail / FE4IHF

Friction exists because surfaces are not perfectly smooth, and it can help or hurt depending on which surface
moves.

FEBRZ BTDMFAE, S R AR i

The coefficient of friction is the ratio of the friction force to the normal force, and the number you choose depends
entirely on what is in contact.

ERBHITE RGN, BT W—NAEH2h.
A stud on a boot is built for high friction with a ball.

PR RBREBEE NS ERNZ I, M 2806 5e Wk TRt 4.

A skin suit is built for low friction with the water.
JEEREENRAREET R h 1 S ER Z ) A R 3 RS
And the classic example: friction is what lets you grip the ground when you push off, and it is also what a slide
costs you in ski jumping, luge and curling.
TR AR RN T HokZ MK EEm i
MZMAE R : BRI R aE e, EWRMEHE . lugefiikaiz s i ikt
Work is force multiplied by the distance it acts through, and a force that acts through no distance does no work at

all.
Dk D e e i ieEe, miEMETER LRI,
This is worth dwelling on because it overturns an intuition.
X—EAHE TR, PUREHE T —AER: DIEASFRBE R T MERE RS, B s E CER RN #E L Ei),
A heavy isometric hold produces force but no joint movement, so by the strict definition it is not work in the
mechanical sense, even though the muscles are working hard and metabolically costly. Work in the mechanical
sense is what changes the position of something, and it is why a slow heavy lift and a fast light lift can cost very
different amounts.
N%B L ENY), REBEEAREIERAERTRNE, XhiEREBHKE A EM PG E &R AR FH MR R
Power is work divided by time, or force multiplied by velocity, and it is the variable that decides explosive events.
DR R VA ], Wt AR, ERIGERZ IR RE .
It is the reason long jumps are long: the jumper needs high horizontal velocity at take-off, not more force.
XIE PR P n R P . Bhiid 2 5t 7R EA R PR S KB, WA R E KT
It is the reason a heavier athlete can be beaten by a lighter one in a jump.

X IR R RYIE 20 B A Bk H L 2wl s Bk O R

And it is the reason power training has to be trained with high intent, because power is specific - a slow effort at the
same force produces no power gain.
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33X W] AR 0 B BN 2 iy B R AR B R iR B, PRI R R R WPERY-- R ) 548, AR SRR MO R K.
The three interact in a way that matters for programme design.

X =B VP I 2L HER B R 7 SR B

Friction determines how much force a surface will give you.

PR U i E 25 15 % KR 5
Work determines how much total effort a task costs.

e — LS BIHFE S D5
Power determines how fast you can spend it.

IHRYGE TRRE Z Pt IE e NER .
A sprinter needs high power, low work, and specific friction at the start.

FaA AT BRI, PUR AR E H R A
A marathon runner needs low power, very high work, and much less reliance on friction.

T RARE T AR R B, DA BB 4 fC B o
An athlete who trains all three in the wrong proportions for their event will improve at something that is not their
event.

— AR IBC LI ZRX =B 0830 5, SPRTHEWA b L 2e00 H RE ) o
And elasticity is the store that makes power possible, because power is a rate and a rate needs something to draw
from.

TR R LR T RER B RE I, PO Ih AR — AV, i AT A R P ) (S
The tendon behaves like a spring: it stores energy during the loading phase and returns it during the shortening
phase, and a meaningful fraction of jump and sprint power is returned this way rather than produced entirely by the
muscle.

LB FRBLFHR —MRFAE: fEMERFR B BRTFAE R, FEAER BORL, 1 BkBK-5 S A 2 — 3 o R ARR Ml AY, A2 5e 2z L

That is a direct practical link between tendon stiffness and explosive performance, and it is why a rigid, untrained
tendon is both less powerful and more injury-prone.

ICRACTUREN L 5 1R R 2 ML T — AN BRI R, WpRE 1 o 2 —HUERE. RENZREIILREE &5/, XE A 520
The numbers / H—&

Numbers to keep. Ground friction on a sprint start is what converts a backwards push into a forwards acceleration,
and it scales with the normal force and the surface. Mechanical work in a 100 m sprint is the horizontal force
applied through the distance covered, and it accumulates across every stride even though the athlete feels only
the explosive pushes. Power in a sprint can be many hundreds of watts per kilogram during the push-off phase
and is essentially zero in the glide phase, which is why average power and peak power give very different pictures.
And the practical number for programming: tendon stiffness adapts over weeks, muscle strength over weeks, and
neural drive over days, which is why the first response to a new programme is neurological and the visible change
comes later.

BRI BT o et S BRI P i B 00 ) s VA b A A Sy 1 T PR, 28 B I R Rkt i 4% R AE . 100K Y 12T R K F 1 3R
Common mistakes / G5

"Friction is a loss that is always bad." Friction is a loss at one interface and a gain at another. It is a loss for a ski
and a gain for a sprint start.

"EEERTUR, BRWH. AR EEERBUR, RS AR LeRER. RISk, R R

"Holding a heavy weight still burns a lot of energy, so it must be work." Physically it is not work in the
mechanical sense, because no distance is covered. It is metabolically costly, which is a different statement.

"HHEREREARNHER SRR, PP —ERY. "ENFERL ELERRY, POVBAEBIMEMEER. e LRAERE, X

"Power training is just strength training done faster." Power is specific. A slow effort at the same force produces
little power and little power gain.

"I EINGZE YRR B, "R R LR R ESE, TRRh, R mRb.
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"More friction is always better for the athlete." The right amount depends entirely on the event. Grip is useful
and sliding is the entire point in some sports.
"Hia 2l FOR G EEEERCRRET . "RIEH RS R THH . TE MW HREAE N, S —NmEE, #hRld aiE L.

Why it matters / Wit 2 HEE
Friction, work and power are the three numbers an athlete can change most directly, which is why they sit
underneath almost every technical decision. The coach who knows them can explain why a start failed, why a
jump was short, why one athlete can produce more than another at the same weight, and why a programme that
only builds strength will not make anybody faster. It is also where equipment design lives, because every surface,
every wheel, every boot and every suit is an attempt to set these three variables. Understanding them turns
equipment choice and technique choice into the same decision.
FEEE. Tifush®, Riad R EEEN=AE, FETULPRES — M EARUSRIR T . et 2 28R, 5

A sprinter can use a smooth surface and footwear to reduce unwanted friction while applying force in the
direction of travel.

S B T DA P B R 38 PR S L BB, W YIS AT i ) .
Key terms / O ARiE
Coefficient of restitution RE R
Ratio of relative separation speed to relative approach speed after collision.

Tl 4388 i 43 22 M 0] 5388 P S5 2 R P 2 b o
Formulas / 23

A ball can travel farther with higher release speed or a larger weight-to-drag ratio; increasing contact time can
change impulse and power.

R DA 5 T P R KR /P BT A S s A i ) e ap Efnh A
Worked examples / 55l
>
How can technique and equipment optimise power?
A ML 32
Exam focus / %154
Compare friction, work and power in a sport.

fEig LR TR
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B.2.2

Fluid mechanics
kLIS

Guiding question / 5|5
How do air and water forces alter projectile and body movement?
2SR B AT R R S B i E 3 ?

Fluid mechanics examines how gravity, drag, lift, buoyancy and thrust act in air or water. Initial velocity, release
angle and height, environmental density, equipment and technique all influence performance and fairness.

WK N ED R RSOKPE S B, T AR PIERE. T A PRI, R S EORE M R I A

Projectile motion and environmental forces - H{&i@s S5IFBE/ER

First, picture it / JeiX AR
Once something leaves your hand, it is on its own. This is the part of throwing that surprises people: you
do not direct a projectile after release, you only choose where to let it go. Its path is then a curve, and the
curve has two independent parts - how fast it left, which decides how far, and how high it left, which
decides how long it stays up. Everything else is the air pushing back.
—HEEBEFFHT, ©BRACEACT . X250 HEL ARG T2 RREEms ik, /5 R ek
FEELE AR . MR B —ARhgk, mix At h B AN S JOE: TP YvERE, T MA
BRELZPRZ R HAR—V), #R-ZUEERE.

The detail / ¥E4IHIR

A projectile follows two independent motions at once.

PPk 1A TP AS RS I8 3l
Vertically it is pulled toward the ground by gravity, so it accelerates downward at about 9.8 m/s squared and its
height follows a predictable curve.

WRHI W EEsiE b mm, B PAZ99. 8K & K TR A d B ) O, 5 A — A vy i A 22 ;
Horizontally, with no horizontal force and ignoring air resistance, it continues at constant speed.

AKFI I L, AERAKE N RS AREILT, €PME e k.
The independence is the key idea: gravity does not slow the horizontal motion, so a projectile thrown faster
horizontally travels further without any change in its vertical behaviour.

MNP A 2K S, FrokeET S E Pk & SR, mERBET AR EAE.
From those two ideas come the two numbers that matter.

X P A P A B
Launch angle sets the optimum: on level ground without air resistance, 45 degrees maximises range, because the
extra height gained at a steeper angle is exactly cancelled by the extra time spent getting there.

T AEICERME: K. 2B Nm, ASEEREGFRER K, Pk SEBE A B R A A &5 B U B 213% B T A o b i} 1Bl K
But the optimum changes with everything real.

THER AR SR — DI AR
With air resistance, a javelin or a discus prefers a flatter angle of roughly 30 to 40 degrees, because a steep
launch wastes energy fighting the air.

AR, ARk L S B A 30240 X RSP FA B, B 9 R BERI I T B RE BIR 3R 4L 5 2 i L.

A discus is released at around 30 to 35 degrees and a javelin at around 35 to 40.
BELHHTF MZA302I350%, 355140 .

Launch speed sets distance, and the relationship is roughly proportional: double the speed, roughly double the
distance in the absence of drag.

MPEEIOEER, HRERIER: fEEAR g, M RAuEeg.

That is why throwing events are dominated by athletes who can produce high velocity, and why a technical
improvement in the delivery usually shows up as a small increase in speed that produces a large increase in
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range.
SRR BRI H th REy™ A I8 2 5y R RE P, R 2 BB ER Rk R B i EER MR T AR IR K

Then the environment starts to matter, and the two forces are the aerodynamic ones.
RIGIBEFMEEIE N, XPf IR 3N,

Air resistance grows sharply with speed and with the area presented to the air, which is why a javelin is thrown
point-first and why an athlete in a low-drag suit gains a few percent.

2SR W A XU B2 RIS, BT ABMR IR IS SE . B A SEARREL ) LE SR AYIE B 5 e K1 LA E 43 s 3
Lift and side force come from the shape and angle of the object, and they curve a path sideways or upwards in
ways the athlete cannot control directly.

TR R B RETE R S A, el HERRE N sk By s, 230 5Ok AR
The numbers / H—8&

Numbers to keep. Gravity is 9.8 m/s squared. Without air resistance a 45 degree launch maximises range, and the
formula is range equal to speed squared times sine of twice the angle, divided by gravity - which is worth
understanding rather than memorising, because it shows immediately that angle and speed enter differently. Shot
put release is around 12 to 13 m/s, discus around 25 m/s, javelin around 25 to 30 m/s, and hammer lower still at
around 20 to 22 m/s because the ball is heavy. A javelin that is thrown 5 degrees flatter or steeper can lose several
metres of range, and a release that is 5 percent slower loses considerably more, because speed enters the range
formula squared.

T EICERBCE. B RO.SKE IR IR, BAEESAMIASE M FAGRR K, 2RSS M 75 e L 4% f 1Y 1E 5% FEBR A
Common mistakes / G5

"45 degrees is always the best release angle.” It is the optimum only on level ground with no air resistance.
Real throwing angles are 30 to 40 degrees because drag penalises a steep launch.

"ASRER R BN T M. g RRAKE A . o R . RS A R 302408, ML) 2T KBERI T

"You can steer the projectile in flight." After release the only forces are gravity and air. Everything after release
is decided before release.

"RAf DAE R bR k. PR ARSI P2 ERER D), EHTFIRCKRET .

"A heavier implement flies further." It flies less far at the same speed, because drag depends on shape and
area while the driving force is limited by what the athlete can produce. Weight in an implement is a trade, not a
benefit.
"R AR ISR . R TR IS, PR TR AR, g2l )1 3218 2 5 AE A A e PR o b e

"Launch angle matters more than launch speed.” In the range formula speed is squared and angle is not, so
speed is the more powerful variable - which is why velocity is the priority in every throwing programme.
"HF A TR B R A S B R TN A A R, B DA R A R R Xk R i 458 R R B — A
Why it matters / Jgft 2 HE

Projectile motion is the most immediately satisfying thing in biomechanics, because the cause and the effect are
separated in time and completely predictable. A coach can say "you are releasing at 32 degrees” and the athlete
can go away and do something about it, which is not true of almost any other technical correction. It is also the
clearest link between an athlete and their equipment, since release angle and release speed are both set by the
implement. And it is the foundation of the fairness question that follows, because once you accept that the path
depends on measurable variables, a rule about equipment becomes a rule about measurement.

ki s R AP ) 2 b i LR A NIRRT Sy, BB RS RAEm ) L5 o, Wi Hse & n . S5l AR IR T M 2320, e
Temperature, humidity, air pressure, wind, water salinity and altitude change fluid density and therefore force.
Headwinds increase drag; tailwinds reduce relative drag; salt water increases buoyancy; altitude reduces air
density while also reducing oxygen availability.

. . AUE. P RERERREER SO R B R AR o RSB, WX R ), SOKIENGE ) TR R
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Key terms / 0 ARiE
Drag FHJ3

Fluid resistance opposing relative motion.
LRSI S AR AR R ) o
Worked examples / S5
>
A javelin released high and fast can travel farther, but a tailwind and low drag also affect official distance.
PRI TR B RIS, (EXURIICRE )t 2 5mi e U .
Quick check / B s
1. Name three environmental factors that influence fluid forces.
e ZA A D R ERBE R
Exam focus / %154

What determines the flight of a projectile?

2 dUE TR €12

Buoyancy, lift and drag - #%#7. Fth5Hh

First, picture it / JeiX FEAR

Water and air are fluids, and in a fluid the difference between floating and sinking is a single comparison.
Ask whether the thing displaces enough fluid to outweigh the fluid it pushes aside. A boat wins that
comparison;a stone loses it. The same question in the air explains why a plane flies and why a parachutist
falls slowly. Drag is the tax the fluid charges for the shape you are presenting to it, and the clever shapes
are the ones that cheat the tax.
KRS ER R R, ALY, FES TP R R —IKILER: B—HRAHIT AR R S RS € I RIIE
etk . ARSI AN ILER, Ak FFERIRIBURE S E, MR T WU A6 K. BBt A T RHE. T
P R AN R BB E R AR AR BE, B AT R 2 AR 2L A i X 2 BT AR

The detail / FEZIER

Buoyancy is the upward force a fluid exerts on an object that displaces it, and it is governed by one
principle: the buoyant force equals the weight of the fluid displaced.

ARG e R L, el —REESR: B ET TR R R .
Because the object displaces a volume of fluid, and the fluid has a mass per unit volume, an object floats when the
fluid it displaces outweighs the object.

PR HET — 2 R, miRia AR, P SHEF R e R AR B R, iRk .

That is the whole of Archimedes principle, and it is why a body fat percentage can be estimated by floating, and
why a swimmer with a lower density floats more easily.

IR RPTROR SR 2R, ERRE T O 2 DURIE R THR RS, MR Y BRI kS A B A SR
Lift in air works the same way in principle and differently in practice.

2P EYTH ) SRR 8] 1 SR A 6] o
Air moving past a surface at an angle creates a pressure difference, and that difference has a component

perpendicular to the surface, which is lift.
PR —E MRS RE RN, IR EPE -AEETREAS R, BRI .

The wing shape, the angle of attack and the speed together determine it, and the four forces on a flying object are
lift up, weight down, thrust forward and drag back.
B, Bt AR YoE e, mokirdik LA DR S k. | #EOmEEE. BORE.
For a jumper or a skier the "wing" is the body, and the same physics applies to both, which is why a ski jumper in a
tuck and a badminton shuttle after the hit are described in the same language.
kGRS BT RRIZZ BORE, B RS S, T R BLE T P X R 2GR B iR Bk & 1 A T R Y
Drag is the resistance a fluid offers to an object moving through it, and it depends on three things: how fast you are
going, how much area you present, and how streamlined the shape is.
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PRy R AT FEEL 2 2 R TR DL HRHE, BHRT =003 R, RERMER. DIRIBRE ZHL.
The practical consequence is a hard ceiling on speed, because drag rises with roughly the square of velocity -
double the speed and the aerodynamic resistance becomes roughly four times as large.
bt R — AT RS LR, PR KBedidt PO K- iR, B R 2 i
That relationship is why elite sprinters and swimmers work so hard on reducing drag, and why once you are near
the limit, tiny reductions in frontal area are worth more than large gains in power.
XA RRRET A 2TRIJE Bk IS 20 5 sk %5 /bR, WidRe Tt 24— BRI, wim B AU EUb I B E K
The two forces are not independent.
XA IR LR

A ski jumper in a V-style position increases lift by presenting a large surface to the air, but that same position also
increases drag.

VI EHRIEE G S E I BB KT, AR AR RS TR
The competition between the two is decided by the ratio of lift to drag, and the whole technical history of ski
jumping, cycling and swimming has been a series of attempts to move that ratio.

PIFRSEG i THRLEL UOE, RS P TR AR, SR — i B R A e 25k,
A cyclist in a tuck loses almost all frontal area and accepts a small loss of lift; a swimmer with a imperfect
streamline pays drag for every degree of deviation.

WO SRR EATE TV R R A XE B,  FRHZESZ 1 BTk

A ERDKR R A 2RI E, 2o MR L.

The numbers / H—&

Numbers to keep. Air density is about 1.2 kg per cubic metre at sea level and falls with altitude and temperature,
which is one reason a jumper goes further in Denver. Water is roughly 1000 times denser than air, so the buoyant
force on a swimmer is enormous compared with the same body in air, and that is why swimming is a
low-gravity-supported activity. Drag in air rises with the square of speed, while buoyant forces depend on displaced
volume and are essentially independent of speed. And the practical number for ski jumping: the speed at the
bottom of the hill can exceed 90 km/h before the athlete leaves the track, and the aerodynamic forces in flight are
dominated by the position held in the air rather than by any further acceleration.

TEILHEMBT . PSR A NS TR L2A T, HEEERABE TR, XSk eSS VS BEEMERZ —. Kl
Common mistakes / Sy

"A heavier object sinks faster." A dense object sinks faster because its density is higher, not because it is
heavier. A steel ship floats because it is a hollow shape that displaces a great volume of water.

"R T UUE R REEREPIE TUTE R, REVEREEER, MARM A EEE. —RHR6EE, 2R ERPTER

"Lift is a separate force that planes have and people do not." Lift and buoyancy are the same principle. The
"wing" of a jumper or a swimmer is their own body, which is why their technique is described in the same
language.
TR A HEMANAR SR "FHANE I RE AR BEE S H SR E R R T A SRS, B AT

"Swimming fast is about power." It is at least as much about drag. A swimmer who improves technique can gain
more than one who adds power, because drag rises with the square of speed.
"R B "B ERRRML . —BiE T BORBIIF RS, WA T REE IS — i B, BB s R

"Dive with a straight body to go faster." A streamlined position reduces drag, but the body position that reduces
drag most is the one appropriate to the moment. Speed through water is never free.
" E SR NKRETE P "R B LA R Ty, AR R ) B B ARG A Y PRI AL KR MRS R
Why it matters / At A HE
Buoyancy, lift and drag are the reason three otherwise strange activities exist. A ski jumper has no aerodynamic
engine at all - the entire flight is a shape holding an attitude against moving air. A swimmer is a body in a buoyant
medium where almost everything they do is a negotiation with drag. And an aircraft is a wing that is continuously
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trading lift against drag. Understanding those three forces turns those sports from puzzling into adjustable,
because each one has a small number of variables that a coach and an athlete can actually change.

T TR, R T SOAORBR RO RENSAN T A S E. kG R TEBCA M B0 N 1 8- E TR — MERAE

Streamlined body position reduces form drag; a smooth stroke can reduce resistance and improve propulsion.
Hines 721tk 27N VA R 0 2N DT R O B S R i W BA B o= E 31 94
Key terms / O ARG
Buoyancy %/
Upward force from a fluid.

WA m LR T
Lift J7+h

Force that can redirect movement.
nf 22 A 75 W AE M )
Formulas / A3
A swimmer lowers the head and presents a smoother body line; evaluate the likely effect on drag.
TR B PEARSK TR B A R A B ik VPO Hout BEL ) RS T . 55 o
Worked examples / SE4i
>
Explain one technique that reduces drag and one ethical or regulatory issue.
R — Pl BB A — A B W ) 7
Exam focus / %154

Define buoyancy, lift and drag with an example.

€ LF S TR IR

Angle of attack, Magnus effect and fairness - Xfi. SRS S A Bk

First, picture it / JeiX AR
Angle of attack is the angle at which a moving object meets the air, and it is the single most abused idea in
sport. Turn it too shallow and you generate drag without lift. Turn it too steep and you generate lift until the
airflow separates and the lift collapses. In between is a narrow working range, and most of the technical
skill in sailing, diving and swimming lives inside it. And there is a second, stranger effect: a spinning ball
does not just push air, it drags some of it around with it.
Bk — g sk 2 R A, WRia s H B R s A& . MR, R ARE T A
KBE, P EBI s B T, PigZ RN TERXE, Wy, BokS RS EAR
RE RIS TERX A X IB . A E A EHREECR: — e rERs R 2R, B2 UE k.
The detail / ¥EAIHR
Angle of attack is the angle between the chord line of a wing and the direction of the oncoming airflow.
B R RAYTE 2R S 10 T ) Z )RR A
As it increases, lift increases roughly linearly, which is the principle a foil or a sail works on.
BEEBAMR, THO KRB, X IE R R TR R
But past a critical angle the flow can no longer stay attached to the surface, it separates, and the lift falls off sharply
while drag rises steeply.
HEEEAMER A, [REEASEMEERE L, 208, THhRRIFREm BT
That collapse is called stall, and it is why a plane that has been diving needs to level off before it can climb again,
and why a swimmer or a sailor who over-rotates a limb or a sail loses everything at once.
XAHERI R, X A 20 L AESCE A REE IR T, R 20K R T B R B i sl 2 — IR S R
That relationship is why the same angle means different things in different sports.

IXFPR AR T At 2 — A BEAEA 5 E P& ORI
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A swimmer maximising lift wants a high angle; a swimmer minimising drag wants a low one.
B8RRI BHRE LR R, 8RBV AR A A
A sail trimming for speed wants an efficient angle, while a sail driving through an upwind race wants maximum lift.
Syl FE YRR EA 08 T B A B8R, TAETHURUEL 38 v TUXUIN 20 WAL T 28 KT .
And a ski jumper adjusts body angle in flight to keep the airflow attached, which is why the V-style exists: it
presents a large surface at an angle that is still attached.

PGB EEE PSR R CARE RS, XIERVFERGEMEE: PR TR X6 2B — A K.
The Magnus effect is a spin producing a sideways force.

TSN R R ™ A — A ) A
A ball spinning one way drags air around with it on that side, which makes the airflow faster on one side and
slower on the other, and the pressure difference pushes the ball sideways.

ERm — AT m ek, AR — MY SO E R, IR R, S —ISENS, Rk ) i .

This is why topspin dips a ball and backspin floats it, why a swerve in football or a banana kick from a defender
works, and why a spinning table tennis ball changes direction after the bounce.

X bRk TR, ek B, RERP A EEREERER B EEIRA R DU RERAE TRk R 2R T MR .
The sign of the effect follows the direction of rotation, which is why the same spin can be a weapon or an error
depending on who applies it.

BT S IRBEERE T ), B A — A AE it it T m, vy AR &Sy DR KR .

And that leads to the fairness question, which is a genuinely interesting problem in sport science.

RS T AP, e RiEESR b — A HIEA R RRE.

The trajectory of a spinning ball is measurably different from a non-spinning one over a very short distance.

TREFEER BV 5 A e b PR L, AR B kA ] R 22 5
Topspin tennis serves travel differently from flat serves, and in baseball a pitcher's spin axis has measurable
effects the batter cannot counter with the same technique used against a non-spinning pitch.

LEBIER R ER AT A W TR R R
If some players have access to more or more effective spin, the difference is not a small advantage; it is a change
in the physics of the contest.

TEREER, $EF R AE T IR AYBOR, W4T 35 ICE DA T e 2R AR R AR R B E

QRAELL G T AR RIS T8 Bl E A RIER:, XAZOMRA /DRI, R LS B
The numbers / H—5

Numbers to keep. The critical angle of attack for a typical wing is somewhere around 12 to 20 degrees, depending
on the section, and stall begins past it. Tennis serve topspin commonly produces thousands of revolutions per
minute, and the resulting Magnus force is a significant fraction of the ball weight at high spin rates. In baseball,
spin axis tilt of a few degrees produces a measurable change in movement, which is why a four-seam fastball and
a two-seam fastball from the same release point can have visibly different trajectories. The practical number for
fairness is the spin rate in revolutions per minute, because it is measurable, repeatable and clearly outside the
normal course of a skill that was always played without it.

LB BRI I R RAFEL2FI20 2 ], BURTFRR, JGEMERIEEZ )R Mh. PIER K ER I e &k 20465 phaL
Common mistakes / Sy4 i,

"More angle of attack is always more lift.” Up to a critical angle. Past it the flow separates and lift collapses while
drag rises - that is stall.

"BARERTE K. R R A k. B R B TH R B AR R

"Spin is a cosmetic effect on a ball." The Magnus force is measurable and is a significant fraction of ball weight

at high spin rates, and it changes the trajectory over metres rather than centimetres.
REEERTER FURIEOR . RS R AT IR, S T REREA— A AL, i AR EORm AR SRR R EE

"Effective spin is a skill anyone can develop." Spin rate is highly individual, it is partly a function of the
implements and balls used, and a few degrees of spin-axis tilt can produce an advantage that technique cannot
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neutralise.

H AR R AT N R RE K ORI AR . "FeEA 2Rk, a0 ih B As AR gL, T JURE e i F SRR ™ AR B AR IETA

"A sailing trim that works upwind is the right trim in every condition." Maximum lift and minimum drag are
different targets, and the right angle changes with wind, sea state and the leg of the race.
TR BT IRIAE R &0 T ER R . KT R bR R A IR E bR, e A BEREXUSL. i SLA L SR B S AL

Why it matters / Jgft A B
Angle of attack and the Magnus effect are where biomechanics becomes a question of fairness, which is a rare
and important thing for a student to meet. The physics of a spinning ball is not a matter of opinion, and once it is
measured, the question of whether every competitor should have access to it becomes concrete rather than
philosophical. The same is true of equipment more broadly: a technology that measurably changes the physics of
the contest belongs in a different category from a technology that only makes existing physics easier to exploit.
Knowing which category something falls into is a genuinely professional skill.

Wi S BRSO, RAEM N F LR A PIERE R - X R AR R E ] ARERA . RREERaELA R, T

Equipment rules may limit technological advantage, and wind readings affect official records in athletics.
e MM REPRBIE AP, DU 5 2 AR IE Xl 5k
Key terms / B0 ARiE
Angle of attack X
Angle between an object and oncoming fluid flow.

Pk 5 R Z A
Magnus effect %55 i pL

Pressure difference caused by spin.
TEFR G R 2% .
Formulas / A3

A spinning football can curve, but a high angle can also increase drag; equipment and environmental effects must
be interpreted fairly.

TR R ER T DA RAT, (R RS SR ;e s ER B B A P %
Worked examples / S&4i
>
How do angle of attack and spin influence lift?
B RGERE i) e 7t g 2
Exam focus / 25N
Describe three types of drag and their implications.
i = FRE Sy B o
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B.2.3

Movement analysis and applications
NS B 5 R

Guiding question / 5|5
How can breaking a movement into phases improve performance, safety and accessibility?
Hiazh s b BE it RN, REmERNSS?

Phase analysis divides a discrete skill into preparatory, force-production, critical-instant and follow-through or
recovery phases. Observation, video, technology and athlete feedback then form an evidence loop for
diagnosis, intervention and refinement.

Rt Beor ek B e e o itk &5 R REEBRMI AR BE S s IR R B W%, #U. BEARRNE 3N BUR BB BGEIRIEER, AT SW. 1

Phases and the diagnosis loop - EM B 52 WiIEER

First, picture it / JeiX FEAR
Breaking a skill into phases is like putting frames around a film so you can stop the projector. In a jump
shot, or a serve, or a swing, the same movement always happens in the same order - and each phase has
its own failure mode. The useful consequence is that "the shot is bad"becomes "the landing is late", and a
vague complaint becomes something a coach can act on this week.
E—AHARYIRB B, RS RN Lk, SFibURaEitame s IR, ek, RERSEEMD, E—A3HED
AR F AR & - A B B A B SRR R R AR "XABREAIT R TR T, —
A SRS R T B R SR AE AL PRI R -

The detail / FE4NH#

Every discrete skill can be divided into phases, and the usual pattern is preparation, then force production, then a
critical instant, then follow-through.

A BB AR T UPRRB B, @RBUR M. RN, B, PLRRESD.
The critical instant is the shortest - often under a tenth of a second - and it is disproportionately important, because
it is where the outcome is effectively decided and where the most force is generated.

KRR BRI - ARy 2 —F-- AR T AR B ERZAE, PUOR SRR LR e, ekt R AR A

Everything before it is preparation and everything after it is a consequence.
BZA—bIR R, EZEH—URER.

The practical value is diagnostic, because each phase has a characteristic error.
RSP AT S0, PO EA BB A A WA RHR

A preparation error produces a shot that is off-line from the start.
R A — AR IR 1 IR 5

A force-production error produces a shot that is straight but short.
BRI 5 ) RHEBE B S AR I 5

A critical-instant error produces a shot that starts on line and then deviates.

KRR Z R A S R AR I P 5 R 5
A follow-through error produces a shot that reaches the target and then gets pushed off it.

BEANHT™ A 205k H bR X i ik
Those four failure patterns look identical from the sideline and require completely different corrections, which is
exactly why "shoot better" is not a coaching instruction.

XPURP R D B R — B, R EAE AL IE--X IER B H AT SR — F B SRR .
Video changes what is possible here, because most of these errors happen faster than the coaching eye can
resolve.

AR T IX AR M, PR ZEOX R L B IREE Ak 73 PR sE tho
What used to be an impression becomes a measurement: the release point relative to the body, the angle of the
ankle at contact, the time between the last plant and the jump.

JEARRED AR PR T IR T RO SR AR BRI BRIER A . DRI IR — ISR S A Bk [ i ]
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And a measured error can be tracked, so a correction can be shown to have worked or to have not.
I R IR T PAREIB B, P CAS IE R A R0 v IBEIE B
The loop is what turns a phase analysis into progress: record, identify which phase failed, change one thing about

that phase, record again.
TERERA RACK B B Ol P AR AR BE R B T . RSO BR B — R BB

Changing one thing at a time matters, because when two things change together and the shot improves, you have
learned nothing you can use.

RS REZE, B L P R RN SRS L, R R T R AR .
And the loop is iterative rather than linear, because fixing one phase frequently reveals that a different phase,
which was fine before, is now the limiting one.

XA AT B AT A RN, BB — AR B i 285 W 55— B BB Z Al AR B 8- BUAE R T B P &
The numbers / H—H

Numbers to keep. The critical instant in a jump shot or a serve is typically under 0.1 seconds, which is why it

cannot be coached by talking to the athlete during the attempt - the feedback has to come from a recording.

Planting-to-jump intervals in a jump shot are on the order of a second, and shortening that interval without losing

the plant is one of the more reliable ways to increase take-off. The practical measurement habit is to fix one

camera position, one attempt and one phase at a time, because comparing recordings from different angles is

worse than not recording at all. And the number that matters most is not in the technique: it is the conversion or

completion rate, because a technically perfect phase that does not change the outcome is not what was being

trained.

LB . BEREURER PSRRI ZE B A RI0.1F8, XIER M4 Bk RN R vhoehia 2 B 5t R hi - IR BB AR H kA
Common mistakes / Sy &

"The shot is bad, so work on the shot.” That is not an instruction. Splitting the movement into phases converts it
into a specific, correctable problem.

"BEATT, PR, XA R AN S UAMETRRME, AR E R AR, WaERMRE.

"Every phase is equally important.” The critical instant is a small fraction of the movement and a large fraction of
the outcome, and some phases matter far more than others for a given task.

"B BRI E S, SR 2R HAERUD ARy, AN SRR Ry, i HON R A 55 R A LB Bz b S — S

"Change two things and see what happens." If both change and the shot improves, you cannot attribute the
improvement, and next time you will not know what to repeat.

" PR IR B ROR . TR PR A R, IRRETRAR, TR RE RS 4.

"Video is a substitute for coaching." Video supplies the measurement. Coaching supplies the choice of which
phase to work on and how to progress it.
RIGRBGRE RS RIGIR AR . BRI ZERABBE . DA I A
Why it matters / Wt 2 HEE

Phase analysis is the most transferable technique in this course, because it applies to any skill that has an order to
it, and because it converts an argument into a plan. Two coaches watching the same athlete can both see that the
shot is short and still be right about different things, and phase analysis is what lets them find out which is the
actual problem. It is also the honest answer to a question every athlete asks, which is "what exactly should |
change", and it is the foundation of the diagnosis loop that follows.

B B Hadiax TR e BRI EE R, BN EE A TEMA SRR HE AR, wE e —GHRBRT —itl. PMiiRAEED

Observe, analyse phases, diagnose causes, intervene and review. Small improvements in each phase can
create a large overall change.
W, SHBE. SWIEE . FRUFER. S4B/ aE R A KL

Key terms / B0 ARiE
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Critical instant g ]
The event that determines the skill outcome.

JUETLRE S R BT
Formulas / 23
If contact is late, the intervention may be to change preparation or timing, then retest rather than adding an
unrelated cue.
ek, Fny PRSPl RIEEBHIN, WA RBMERRR.
Worked examples / SE4i
>
Explain how phase analysis improves performance and safety.
FRERI B 53 B Al 4 i R B AR 4
Exam focus / 2N
Name the four phases of a discrete skill.

e B RE R AR BL

Evidence sources and compensation - LR 5102

First, picture it / JEiX FEA
Diagnosis has two halves, and the second half is the one people skip. Finding out that a knee hurts is half
the job;working out whether it is weak, stiff, or strong-but-overworked changes what you do about it
entirely. The two halves need different skills - one needs a good history, the other needs a good pair of
hands and the willingness to be wrong. The tissue has been adapting quietly for years;compensation is
what it did to keep working.
CWAPAER, mAMPERE R AR, SlESEERR R LE FERERS. R E,. BRI
JERE, 258 EUURRRIAL T K. PP RS R A AR --— R AR S R, BB RE WG T, URER
RINHC MR . AL RiiE T RZ4E, MRS Eh T 2k8E TAEP sz,
The detail / FEAIHR
The assessment side is a differential: a list of possible causes kept live rather than narrowed to one early.
PR — MRS5S W: 18— R BAPRFIT L, AR e S —14
Range of movement, strength, control, and the quality of the movement pattern all contribute information, and the
useful habit is to test hypotheses rather than confirm one.
RWENEE. E. FERIE ) ARAERR R B RIMES, AR BN R IE LK1
The treatment side is entirely different: it asks what the tissue is doing, not what is broken.
WX —MMsE AN eRfRARERT 24, MARM2HT .
Tissue adapts to the demands placed on it, and it adapts by changing structure, which is called compensation.
A A2 NAEE & ERYTRAEHIERL, gl SO S RIE R, Xk,
So a painful knee might be a knee that has been doing someone else work.
Fih— AR, WTRER IEAEE M A I8 .
If the hip is weak, the gluteal muscles stop controlling femoral rotation, the femur rotates slightly inward in every
step, and the medial knee compartment takes load it was not designed for.
WA ), BURAS PR B e, S BB aiE, IR SRR T IR 2 it .
Nothing is torn.
28R B AR
The tissue is healthy and it is simply being used in a way it will eventually not tolerate.
AR, RREEPLERATE RS2 s
That is compensation, and it explains the majority of running injuries that have no incident.

ORRACEE, ERRE TR SRS WIB S 05 SR R 6 i

The evidence sources differ in kind, not just in quality.
A FRESERIEFZEN A DR, w3,
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A reliable athlete history is often the single most useful thing available, because it tells you the mechanism, the
onset, the behaviour and what has already been tried.

W] SEAYIE B GO SRR R A R —ER, B EETRRILE . &R, TR R R gzl 4.
Physical testing gives you strength and range numbers.

AR S T B S 3 BER B
Movement observation gives you the pattern.

HEM G IR,
Imaging gives structure.

WBE ST .

The error to avoid is weighting one source too heavily: a normal scan does not exclude a mechanical cause, and a
small imaging finding that is common in asymptomatic people does not explain a pain.

B AR DRI AR — BRI IEEASBRIF A REHERR 22 R, T ERER NP R AR AR AR R BT A RE RRE P o
Management follows the diagnosis, and the sequence matters: reduce the load, restore range, rebuild strength,
then retrain the pattern and the capacity.

KEBETTRIRBEL W, WP RES: RRLAf. KEENE. SRR, REEFNGNERUhEE.

Skipping a step is the commonest reason recovery stalls, and it is nearly always done because the athlete feels
fine.

Bhid 5 — P R AR R R, L2 RE g i A SRR L T .

The tissue feels fine long before it is ready, because the other tissues have started compensating again.

AL HIERFGF 2, EXRERLT--F AR L BRI RRET .

The numbers / H—&

Numbers to keep. A reliable mechanism and a clear onset date are worth more than most tests, because they tell
you whether to expect a tissue problem, a capacity problem or a control problem, and each implies a different
timeline. Strength deficits of 20 to 30% are commonly meaningful enough to change a movement pattern, which is
why testing a specific deficit and then retesting it is more informative than a general impression of weakness. And
the practical rule for return to activity: progress the load, not the time. Symptoms settling in a week means the
tissue is tolerating that load, not that it is ready for the next step.

TR . — A RPN ARt ), R ZESE A RE, P eEN SR mHA2n S, 288 850 R )R
Common mistakes / G5

"The scan was clear, so it is not a mechanical problem."” A normal scan does not exclude a mechanical cause,
and a large share of persistent pain is mechanical rather than structural.
"RAEBRE, PR RNFNE, EREARESRRHERR R, WA SR IR PR R ) A YRR A R A YERY .

"Pain equals damage." Pain is a poor guide to tissue state. Pain can persist after tissue is healed, and it can be

absent while a tissue is being progressively overloaded.
"EMET . POMRA SRR R . B RO PAFEE, M4l g B S I T BE A AR

"Fix the pain, then return to sport." Pain relief is not readiness. Returning on pain relief alone is the most
common route to re-injury.
RIFFRT DABLEA) T . MBI E T U DUSOMEEREIH, REGiRE LR,

"Tightness needs stretching." Some tightness is protective, and forcing range before the tissue is ready can
move the problem rather than remove it.
"R TR M. A RTRR IR PR, RSN A 2 BTSRRI G 20 AT RS E A R HERE .
Why it matters / Jgft A HE

Assessment and diagnosis are the most portable skills in sports science, because they transfer to any population,
any sport and any body, and because they are the part of the work that compounds. Knowing how to take a
history, form hypotheses, test them and change one variable at a time is a way of thinking, not a piece of
knowledge about a knee. It is also the part students most often skip in favour of memorising named conditions,
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which is the wrong trade: the conditions are looked up, and the thinking is what the athlete in front of you actually
needs.

S WS RA PR ER AL, PSS TEMAR. M E . EAE, wEPE S ERMG 2 E PR T H0iE s

Common compensation signs include asymmetry, reduced range, poor timing or sequencing, excessive joint
load, pain and discomfort. Possible impacts include lower performance, higher energy cost and overuse injury.
B WACEE RS A RS IESEEI . ROLENE 2. RS MR, PORMAE; TTRESIRIL. HYMAE B A Fod B it o
Key terms / B 0ARiE
Notational analysis icisrH¢
Systematic recording of observed movement features.

RGBSR L.
Formulas / A3t
Use athlete feedback with video rather than diagnosing pain or pathology from video alone.
P22 GRS SIS, &, A RUE IS Wi AR s EE .
Worked examples / &4l
>
List two evidence sources used in movement analysis.
i N E 53 B b BB R IE S R
Exam focus / ZHE
How does the diagnosis loop work?

LR ER s 12

Rehabilitation and accessibility - RES5ERHNSS

First, picture it / JeiX FEAR
Rehabilitation has one job that has nothing to do with the injury: put the athlete back to the thing they love,
fully. That sounds obvious and it is routinely not what happens, because the easier goal is to make the
pain go away, and a painless athlete is not a returning athlete. Accessibility is the same idea applied to
everyone: a programme built for the average body will fail the people furthest from it.
RERA B, MHESHOASIIR: Wigsh 5 sefhX bl bz e ib . XUERkBmS W, meslfrts
REPRRAENE, FOEES B ARIEEMELR, WA PEEEE AR — A BIHEs) 5. KRR R — 4
MIENHBIA NS L — AR PSR R, SibREeREiARK,

The detail / FEZIE#

Rehabilitation progresses through stages, and the stages are dictated by biology rather than by calendar.

REEL Sy B Bedtesdt, max 2eR Beh AP mi A 2 H B e «
Control before strength, strength before power, power before sport-specific load, and sport-specific load before
competition.

FelEhE AR, RHBEDER, RDBEHLWAA, RWMNRAELE.
The commonest failure is skipping control, because an athlete who is strong but not in control will return to a
mechanism they cannot yet handle, and the mechanism is what injured them in the first place.
o RO B E R R B, PR — A St EL = 2 52 2 B3 23 00 31 £ 15 4 g OB _E-- I8 AL 1 R i 90 ik b 2 5 Y R P
Rehabilitation also has to address the reason the injury happened, not just the tissue that failed.
RESLIE B At 2 2R A X R, WA R R AL 4.
If a shoulder dislocated because the rotator cuff was not controlling external rotation, then rehabing the ligaments
alone returns an athlete to the same instability.
WMSE VDR R ah B A EE R ANE, B2 R RRE S E A Rk bR AR RREZ .
The broader objective is capacity, not the absence of symptoms, and capacity is what allows an athlete to absorb

the next unexpected load rather than failing on it.
B H R AR, A RRIERENS;  FRARILEH BRI T — RIS AR AR LRI .
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Accessibility is the same principle applied to who gets to participate.
TE R B & (] — A D 07 3 ey A 2 5 o
Population guidelines are for populations, and within any population the individual variation is larger than the
guideline difference.
NBER SR ED ABERY,  mAEMT ABEPIERE AR 22 588 K T A W) N BE Z IS 5122 5k
An older adult with reduced bone density, an adolescent still growing, a wheelchair athlete, a pregnant athlete and
an athlete with a chronic condition are not edge cases to be handled by a separate plan - they are the reason the
plan has to be adjustable.
—PiE B FRITEEN . O RIE M8, —fiRMaaN 5. — A lLE s i — b A 1B Hmsag s i, BARHES—
The adjustments that matter are usually small and almost never glamorous: an alternative route to the same
physiological stimulus, a different surface, extra time, a modified progression, equipment that fits, or a rule
interpreted sensibly.
FOEREAARERE TS, mEILFAREEE: — Sk BRI PDRA R, AREEME . B 20, Bad ik, &8
The barrier is rarely the physical challenge.
PER R D 2 B ik B Ak .
It is more often the assumption that the standard programme is the only legitimate one, and that adapting it is a
concession rather than a design decision.
B WL R AR B A B 2 - b SR ME — E M R, MR e R mA R GE.
The numbers / H—5

Numbers to keep. Bone and tendon adapt over months and the protocol should reflect that, not a four-week plan

borrowed from a muscle injury. Strength symmetry of roughly 90% between limbs is a commonly used practical

benchmark before returning to higher-risk sport, though it is a guide rather than a law and it must be read

alongside control and sport-specific exposure. In the population side, the guideline is 150 minutes of moderate

activity a week for adults with added strengthening twice a week, and the honest observation is that a large share

of people fall well short of it, which means the biggest public-health gains come from moving the least-active rather

than from optimising the already-active.

HTECERBCE . AU ABOTERL, 77 R RWGX — L, A R R — Gy s L i ird Bt Rlo [l VA U B 2 i,

Common mistakes / Sy

"Rehab ends when the pain ends."” Pain is a symptom, not a test of readiness. Returning at pain resolution is
the commonest route to re-injury.

AT HEERATR. AR, A RMEFEEAIEA . AEPORI RN BT, R PR LA

"Return to training is return to sport.” Training load and competition load are different, and an athlete cleared for
one is not automatically cleared for the other.

RUEPEZS e 2 PO 2N iR g il 3T o N T 9 R S T E e R o N € B P nU =23 5 WA ST ES B e o

"Adaptations are for the permanently disabled.” Adaptable programming is for everyone: life stage, pregnancy,
chronic conditions, injury, and simply being a beginner all call for a plan that adjusts.
"GN PETT R G R AT ERRR R "AT R RSB PA AR RaFE. PR, 18R, B, DURIUEPIEE, WEE RN

"The guideline is the target for everyone." Guidelines are population averages. The individual spread within a
population is wider than the difference between populations, so the individual is where the plan has to flex.
RSN AR . "SRR ARG LA R AR Z MR 22 5B 08,  PibAJi R0 )2 1 A 5%
Why it matters / Wt 2 HEE

Rehabilitation and accessibility are the two places where sports science makes a claim about a person rather than
about a measurement, and both are graded on judgement. A coach can quote a protocol perfectly and still return
an athlete too early; a teacher can hand out the same programme to everyone and fail the people who needed it
most. What separates good practice here is not knowledge of protocols - it is the habit of asking what the individual
can actually do, what they are actually trying to get back to, and what would let them keep it. That habit is worth
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more in a career than any single technique, and it is the one most likely to be examined as a case question.
RES KRR, RiaahFIE N IR Fm N R, mmEa R hPEs . BT PIETRES— 7%, MRikiash iR KRR

Adapt the constraints to enable success, not the athlete to fit an unsuitable task.
PAREBR B AR AR RS, A R 2RI 2 BLE BLA G55 .
Key terms / O ARG
Accessibility KPEBS5
Removing barriers and adapting tasks or equipment so participation is possible.
KERBEFIFRES o &, S5O,
Formulas / A3
A player with limited grip strength can use a larger or lighter racket, then progress the task gradually.
18 045 BREER 53T 68 AT S R e A Bk,  FRE PN INE S5 MERE
Worked examples / 324
>
Give one technique, equipment and task adaptation.
HHHAER, RHAESF R,
Exam focus / 255N
How can analysis increase accessibility?

NS T s R R 5 5
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B.3.1

Causes of injury
o4 5

Guiding question / 5|5
Why do internal and external factors make some athletes more susceptible to injury?
Jitt 2 BRI 3R 22— 2ki2 2 5 B 5 32 45?

Injury risk is the interaction of internal factors, external factors and exposure. A risk factor increases likelihood
but does not guarantee injury. Acute trauma follows a sudden or excessive force, while cumulative trauma
follows repeated force without adequate recovery.

TR th AR 2 ShERE SR AL R . XU B B T REPEIEAS DRIE 2 050 @ PR G e 28eld Ke ) S8, REBIHESL

Internal and external risk factors - PEBSZPEEXUEE H £

First, picture it / JeiX FEAR
Risk factors are the things that quietly raise the odds. Some live inside the athlete - how the body is built,
how it has healed, how it is loaded. Some live outside - the surface, the rules, the equipment, the
schedule. The useful habit is counting them, because a single risk factor is usually survivable and several
at once is where injuries actually happen.
JRUR: P 3% R TIB L AR e LRI 3R . T SRAEIS 3N B IR PY-- B R ATt . 2 i @& infl s fass. A Leqeiksb
Y, BN, R TR ARSI EMEGSRE, FohR—RUSESEE T PIRZ, LA ER LB, 5
WA HIE R

The detail / FE4NH#

Internal factors are the ones you cannot change and the ones you can train.

PIER B 3 55 AR SO B A el AR .
Non-modifiable: age, sex, previous injury, body structure, inherited tissue properties, and the fact that adolescent
tissue is still adapting.

Ao ARl Y. BRI . SRS, BRmA 2, PARE DA SWITEE X — 3.
Modifiable: strength, flexibility where it is genuinely limited, movement control, load history, sleep, nutrition, and
fatigue.

W iR FEFIEZRUEREEIE. SR, sk, BEAR. B FRRESY .

The distinction matters because effort spent on a non-modifiable factor is effort wasted, and effort spent on fatigue
is often the highest-yield of all.
RARRESE, PGS R & L% IR %, miEfei%s7 s ikt mim e .

External factors are the ones the environment imposes.

A1 DA 3R A R B Y o

Surface and friction, weather, altitude, equipment, protective gear, the rules of the game, the number of collisions
in a fixture, and the density of the competition calendar.
Wom SRR, KA R . R IO, S RrPRIREE IR, IRTFREE.
Some are chosen, some are negotiated, and some simply are what they are.
AR DAETER), YRR, At R EIASRERET .
The coach's real leverage is usually in the ones that are negotiable, and the discipline is noticing which is which
before proposing a change.
BAHEMINTF @By IR a B R L, miprfa S HR a2 2 Wi e 5 16— R AW — 2K
Risk factors interact multiplicatively rather than additively, and that is why a list of small factors is dangerous.
PR I 2R 2 R IRER RMARMERR, XIER"—H /PR R RAERHRH .
An athlete with a previous injury, playing on a hard surface, in a congested fixture list, with inadequate sleep, is not

carrying one elevated risk - they are carrying a compound one.
—PiA BRI . fEReE . FESISESERE . BEIRA R AE 3 5 B EAHHETA R — AT TR, R — A E X
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The same is true in reverse, which is the hopeful part: removing a single factor can undo an accumulation, and the
cheapest factor to remove is very often the one nobody is looking at.

Bt R B ROL, X IERA R BE 1 BRR— AP FER T LR, w8 AR Bon R IR R BN EREBIRIIEA .
The practical tool is pre-participation screening, and its honest limitation is that a screen is a snapshot rather than
a prediction.

SRATRRTNHE, MEWLRRRET: MR — KRB R — K.

A negative screen does not guarantee a safe season, and its value lies in finding the small number of cases where
a precaution genuinely changes the outcome.

FIPEGSRAPRIE— AR 4, BRI AL TR A BOUA In— & TR it 1 5% 2B SR A 2o
Used well it is cheap and it prevents; used as a ritual or as a source of false reassurance it is worse than not doing
it.

M e E T ARG ; U LN R R R ORI, A B
The numbers / E—5&

Numbers to keep. The most powerful single predictor of future injury is previous injury at the same site, which is

why a history of ankle sprain or ACL reconstruction deserves more attention than any current test. Load is the

other one: a large spike in weekly training volume relative to the athlete's own recent history is associated with

increased injury risk, and the important word is relative - the same absolute week is safe for one athlete and

dangerous for another. Rule of thumb figures used in practice are a body-mass increase per week in children as a

rough growth marker, and a guideline of roughly 10 percent progression used by many programmes, while the

honest statement is that no single progression figure is universal and the athlete's own history is the better guide.

T ELCERBCE . AR R A A% dr o A B — TN R R ] — D B A BR AR, X SRR S HILA% i 22 S0 e sl LA o > i 2 A B A

Common mistakes / S5

"Screening catches the athletes who will be injured.” It identifies a small number of people for whom a

precaution may help. Most injuries occur in athletes who passed every screen.
A REDR R R 22 OiR2 s 5o g R A EULAY I — B MR T RE A BRI . KB R0 R AEAE L T il A2

"If the screen is clear, the athlete is safe to compete." A screen is a snapshot of one day, not a prediction for a
season.

"G BEIE, B3N BT AS . TR R R SRR, AR — AR .

"Risk factors add up, so a few small ones do not matter." They interact, and the interaction is where the risk

actually lives.
"R PR R AR, BT DEIRR R EATTHIEAE A, XU A B T A A LA A

"Extrinsic factors are the ones you cannot change." Many of them are negotiable - the surface, the schedule,
the equipment, the rules. Treating them as fixed removes the most useful lever a coach has.
"SMEPER R RARSCEAR T, "HI RS DI R - Hm . $eRE. . M. RENNREES RN, FTEMTBSERA)
Why it matters / Jpfl A B

This is the section that makes injury prevention a discipline rather than a slogan. Risk factors are only useful if they
are counted, ranked and, where possible, changed - and the counting is what stops a coach from spending the
season on the one factor that was never going to matter while the actual cause goes unaddressed. It is also the
most directly applicable part of the whole course, because every athlete in every programme has these factors and
almost none of them has ever been written down. The habit of writing them down is the transferable skill here, and
it is one that a student can practise on a team they are already part of.

X WO O — T2 AR 05 MR FERAESE A, HUF T RERIE OL T Bl A -1 1E R 7 X

Previous injury can reduce strength, balance or proprioception and alter mechanics, increasing reinjury risk.

BRSO T FRAE & PR e A A RSSO A1, S RURS
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A risk factor is a probability factor, not a diagnosis.
PR P 2 RARE R, A2,
Key terms / B0 ARiE
Exposure ##%
The amount and type of activity or load experienced.

Y AN O P SI e e

Previous injury BEf:Htf
An earlier injury that can affect current risk and function.

0 24 i RURS: A A X BE A 35445
Formulas / 243

Manage controllable factors such as load, technique, recovery, equipment and surface; do not claim that every
factor can be changed.

HROA, SR, WE. REhghETRE R AEERRETE R E.
Worked examples / &4l
>
Classify a scenario and identify controllable risk factors.
XL P I T 45 UK P 22
Exam focus / %A
Give two internal and two external risk factors.
L P IARRAE A MRS P R

Acute and cumulative trauma - =Pk5 2615

First, picture it / JeiX FEA
Two different ways to break something. Acute trauma is one big event - a fall, a collision, a sudden twist -
and it arrives with a cause you can name. Cumulative trauma is what happens when nothing is big enough
to notice, over and over, until the structure can no longer carry the load. The second is far more common
in sport and far harder to see, because there is no day you can point at.
AP R TR TR [ERDIR — X KFOE-- R, G, RGBS —MRRE R HRA R . RIS
P U BA M — X RBIFINER, R —REE, ARG EE R A . 283 hE ik
W, WEEMERW, PIOhBAE—KRRIRAER HRAY.
The detail / FEZIER
Acute trauma is characterised by a single identifiable mechanism and a rapid onset.
PR AR AR A AE— A T S B I EL RS g
The tissue is loaded beyond its capacity in one event, and the classification of the injury follows the tissue involved
- a muscle strain graded by how much is torn, a ligament sprain graded by how much of the ligament is affected, a

fracture by the bone involved.
AGHE— RSB P B S R Z R, il ST RAN - RO AR 5 %, PRI Z RIEE %, BHEs

Acute injuries are relatively easy to diagnose and relatively predictable to manage, and the assessment question is
usually about severity rather than about cause.

DYEBGHXT A58 WE, ACEAUHC AT T, AR A E R R B A R B .
Cumulative trauma is characterised by an absence of a single event.

RPPE G RRE R A S — B

The tissue is repeatedly loaded above its capacity to remodel, so it never gets the chance to return to full strength
before the next demand arrives.

AR R EMBFEHHLERAE N 2 b, BFHORA RAE T — K TR B K E 2 58 258 %
Over months or years the structure adapts - sometimes usefully, in tendons and bone - and sometimes badly, in
the way a tendon becomes less well organised, or a nerve becomes sensitive, or bone density falls.
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BOVSRBUE R 250 R R E R --FE U f i sh A R A RIS, EAURESAZHIAR . phReE0R, B8 TR MR A R,
The result is a tissue that fails during an activity that would not have injured it a year earlier.
BERR P, BRI 2 R 3 LR .
The clinical pattern of cumulative trauma is also different.

SR I R KA

Acute injuries have an obvious moment and often an obvious story.

DPEDE — AL RER ], R — AR R
Cumulative injuries present as gradual onset, changing symptoms that wax and wane, and an athlete who cannot
name what happened because nothing did.

ARV RI R Z F . AR RN EH R, DR — iR A R A T 2 B HE 3 B -- B IR R R AR 4
That presentation is easy to dismiss and easy to mislabel, which is why a history of gradual onset with no incident
is itself an important piece of information.

XPPRIES BN WAESTIRRZE, P BEEm . KUIEHE XA A SR — A EEE R,

And the two interact, which is the least comfortable truth in this topic.
P E AN, X RXA T8 R A AT IR .

A tissue that has been cumulatively altered is more likely to fail acutely, and an acute failure leaves the tissue and
the athlete less able to tolerate the cumulative load that follows.

PERBMER RS AL EED RAEZWRR, m— KA RE LA 2 518 3 5 R SZhE IS B R B AT
Return too early, and a single incident becomes the start of a chronic problem.

BIRAEARE, — KBRSt 2 S P ) 55
That sequence - cumulative change, acute failure, incomplete recovery, resumed loading, cumulative change
again - is the mechanism behind a large share of injuries that are described as bad luck.

XA -- RBEE. BYERR. WEABUK. BN, FXRARSE-- IER KRR @ A B0 e L .
The numbers / H—5&

Numbers to keep. The distinction shows up in the time scale: acute effects are measurable in hours to weeks,
cumulative effects in months to years. Muscle strength in a healthy adult is typically maintained with relatively little
activity, so a strength loss of more than roughly 10 to 15 percent is meaningful and worth measuring rather than
estimating. And the practical figure that runs through this whole section is load tolerance: the amount a tissue will
accept before it fails, and the goal of any programme is to keep demand inside that tolerance rather than to find
where it is.

TEL RN XAXKSRIAER R R E L [ EUh e IR, BRI AB A RIBEETT . @EREARIL 8] R
Common mistakes / G5

"Cumulative means a single big event repeated." Cumulative means many small or moderate events that
individually stay below the threshold for adaptation to keep up.

"RBRE - ARETHEER B R " RPURE B/ PSP RS, S AN RHORB R T S PR B

"If there was no injury event, there is no injury."” The absence of an event is one of the main clinical features of a
cumulative injury, not evidence against it.

MRS B A O, BB B R IE R R PES D B R R —, AR R X — S W IR .

"Acute injuries are unpredictable." The mechanism is usually known and the classification scheme is well
defined, which makes the assessment largely a question of severity.

"R R A TN PLEE R RO, SRR BRI, PrOAPSERKRE LR AR T - EER R .

"An acute injury is healed when the pain stops." Recovery of a re-injured or chronically altered tissue requires
more than symptom resolution, and that gap is where many chronic problems begin.
"RVEBA R TRRRET Y . "EHZ B sHe R 412!, HRE R A RRERIER, mvF S8 REE R XA T

Why it matters / Jgft A HE
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Acute versus cumulative is the distinction that decides what a coach should do. An acute injury is largely a medical
and diagnostic problem, and the coach's job is to be accurate about severity and disciplined about the timeline. A
cumulative injury is a systems problem, and the coach's job is to find the load that is producing it, which usually
means looking at what happens every week rather than what happened once. Students who understand the
difference stop asking "how do | tape this ankle" for problems that taping cannot address, and start asking what
made the ankle the tissue that failed.

SRS RBMRX T, JoE T 8FEMI 2. BREBOIERKRE LREAASWIE, BERa s eI mRR I ri K. 3

Overuse examples include shin splints, tendinopathy and stress fractures. Biomechanical maladaptation can
produce persistent pain, reduced performance, increased risk and longer recovery.
i B D) T RS e B USRS PR . ARG RIS R R . RBL TR, XUBH AR L EE K
Key terms / o ARiE
Acute trauma 2M: 6145
Sudden injury from unexpected or excessive force.

th 28Rkt K S 8.
Cumulative trauma ZRMH

Gradual injury from repeated load and inadequate recovery.
H1 e B S A A R 8 R st i i o
Formulas / A%
Hamestring pain worsening over several weeks as mileage rises is cumulative, not necessarily a single acute tear.
RE#E TR, BRI R s LA R R T R, A —E R a TR

Worked examples / 324
>

Difference between acute and overuse injuries.

X 53 2veAuid B8 A P .
Exam focus / 2N

Why is poor technique an injury risk factor?
It 2B AR HE R 5 XURS: PR 32

Tissues and concussion - A 5EY

First, picture it / JeiX FEA

The body is built from a small number of tissue types, each with its own rules, and injuries are mostly a
story about which rule was broken. Concussion is the odd one out, because the tissue that gets hurt is not
the tissue that produces symptoms. The brain tissue can be injured mildly while the function that complains
- memory, balance, mood - is housed elsewhere and reacts to something the injury itself did not touch.
Bk DBOLAMAL 2R RMR, F—fhEbE B CEMN, M0k 2 RIEVE IR A BHTRE T A, MRS RH
thg R, FOAZHMAZORA R ARERA R . AT A tgii i, ik S HB A DhRe--iC1e. P65,
1B45--Mhoused FERIAE, FiELRRXHINR A 5 AR it B B 540 AR P 1 H R Lo

The detail / FE4IH#
Connective tissues are defined by their fibre type and their collagen.

Hian AP h 2 IR E A R
Tendon and ligament are dense regular collagen, which resists unidirectional pull.

LA R B MR, PR R AR
Bone is a composite that gains stiffness from mineral and gains toughness from collagen, and because it is the
only one of these that remodels reliably in response to load, it is the one that responds best to progressive strength
work.

HREGPEL VYRR EERHIEE ., BRI, B e X e Al 2k — AR T SE M B G AT B, B DL R ) BRI
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Cartilage has no blood supply of its own, which is why it is slow to repair and why feeding it is largely about
maintaining the joint rather than healing it.

BEAGRA ML, PSS, m iR e R ERER RV ARBEE.

Muscle and nerve behave differently again.

WA SRR XA .

Muscle has a good blood supply, heals well, and is remarkably adaptable - it will accept almost any pattern you
ask of it.

MR Ea R, mHE R PRS- R ZR et AR E LT AR RE 2 .

Nerve is the opposite: it regenerates slowly, and its recovery is governed less by how it was injured than by
whether the cell body survived and whether the pathway was re-established.

PR IEM R : EPESNE, MERRE SR T 3205, ABRTRAREEHE. shli R & mFid .
That difference is why a muscle strain is a weeks problem and a nerve injury is a months problem, regardless of
how similar they can look.

XA SRR A 2 WL i & DR v ) ph2e B i g DA TS, iR PR EEE R S 2.

Concussion is a disturbance of brain function caused by an impact, and the injury is diffuse rather than focal.
i & rd h 4k S R A K Sh e AL, B ssi8 iR kb kY.
The mechanism is an acceleration and deceleration of the head, which produces strain on the tissue rather than a
clean tear.
PR SK TR AN 5 g, P FEAL L b2 B2 T A iAo
Most concussion injuries are mild, and imaging is usually normal - which is precisely the difficulty, because there is
nothing on the scan to measure and the diagnosis is entirely one of history and observed behaviour.
KREBRGRBER, BRFEHIERE-- X AR REERTE, P L3CA R RE, SWise 2 AT st i 2531k
The symptoms span several systems, and the breadth is itself informative.
RIS ZAFGE, miXM) EASRRER.
Headache and dizziness, nausea, confusion, difficulty concentrating, sensitivity to light or noise, sleep disturbance,
and a change in mood or behaviour.
JORMEEE. Bl OB MECAER . PR B EUR. BEIRFERE, AR AT AR,
The emotional and cognitive symptoms are frequently the last to resolve and the first to be dismissed, which is why
a young athlete who is irritable and quiet in a week after a head knock is easy to send back too early.
THEAAJT T AREIR 3 F R B R TR Y 2 Dy i e B AL -- Bt DA — A Sk ik e — A VRIS 5 @ m TR A28 3 5, RS
The numbers / H—5&

Numbers to keep. A concussion is diagnosed on the presence of symptoms after an impact, not on any

measurement, which is why the numbers that matter are behavioural: the number of days to symptom resolution,

and the number of days from symptom resolution to full contact. Those two intervals, and the requirement that both

are symptom-free before progressing, are what the staged return framework encodes. On tissue time scales the

useful comparison is that muscle heals over weeks, tendon and ligament over weeks to months, and nerve over

months, while bone and cartilage are slower still and are governed more by mechanical environment than by rest.
TEICERECE . RSk R R B, WA REMIEE, P R EEEAE R AER: AERIBRRER R,
Common mistakes / B4,

"A normal scan means the brain is fine." Concussion is a disturbance of function with no structural damage to
see, which is why imaging is normal in the great majority of cases and cannot be used to clear an athlete.
R AE B BRI R R R AL B A W WISk, PiLAE K SEORBIBIRFEIER, SR ERIRTIZ3 R

"Symptoms are physical, so they cannot be emotional." Mood and behaviour change is a recognised
post-concussion symptom and often persists longest, which is why it gets missed.

"RER IR B TER, PR REREL L. AT B BORIANR S EARR, mHERERSRA, Pl e iR,

"Once the headache is gone, the athlete can return." Headache is one symptom among several, and cognitive
and emotional symptoms frequently lag behind it.
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SAAET BT PAE . "SRR AR BAERZ —, WA RRE SR 2 AR T AT .

"Tissues all heal the same way." The time scales differ by an order of magnitude between muscle, tendon,
ligament and nerve, and that difference determines the timeline.
"SR EE T SE . LA, DURE. B RRh 2 A A ) RO — AR, X A2 R JUE 1IN K.

Why it matters / Wt 4 HE
Tissue types explain why two injuries that look identical on the sideline have completely different timelines, and
that single idea prevents a large number of return-too-early decisions. Concussion sits in the same section
because it makes the general point sharply: the injured tissue and the impaired function are different things, and a
normal scan says almost nothing about the second. Together these two ideas give a student the framework for
handling any soft-tissue problem they will meet - what the tissue does, how long it takes, and what would be
evidence that it is ready rather than merely quiet.

HARRBRE T I 250 B R —BE— PP, N HIRE 78 240 ) -- IR IX — MBS, ARAEIEE S KB DR KL e . ik
Concussion symptoms may include headache, dizziness, confusion, nausea and sensitivity to light. It must be
managed correctly.
iR AL T RE B R Sk, R, BORDNEBUR, SAIETE L
Key terms / B0 ARiE
Functional injury ZhREM:H%
A change in function without visible structural damage, such as concussion.

A WESHB R ThRE L, MRS .

Formulas / A3t
Classify the tissue first, then connect the likely injury mechanism to the structure affected.
FeRImA 2L, FHERTREAIBOGHLEI S 32 R SRR R K .

Worked examples / S

>
How do tissue function and injury mechanism connect?
A ZIhRE S B AT R 2
Exam focus / %A
Name one injury example for each of two tissues.
PR A& A B T
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B.3.2

Interventions related to injury
o 51l

Guiding question / 5|5
How can injury risk be reduced and recovery managed safely?
] AR5 XU 2 2 A BRI 52

Interventions should reduce abnormal force, improve force absorption, use correctly fitted protective equipment,
prepare the body and use correct technique. Healing, rehabilitation and return to activity progress gradually,
while concussion return is staged and symptom-led.

FHRLR S5 01 st i B EGIG & B & B S SRR IR . @G HEEMER TS0 AT,

Prevention and protection - iR 5Fid

First, picture it / JeiX FEAR
Two different jobs that get confused for each other. Prevention stops the injury happening. Protection
reduces what happens when it does. They need different evidence, they fail in different ways, and the most
common error in sport is putting effort into protection because it is visible and easy, while the prevention
work that would have stopped the injury is invisible and slow.
P AR TARR B R — . PR RILORITRAES A IR EAEZ GG R Pi% T AL A,
R AT, miaah b i WSO D RAERY E--B e v W, 25 50 8- i FOE RERH L IR X D39 B T B
TAERA W W H LR 18]
The detail / ¥E4IHR
Warm-ups are the most available preventive measure in any sport, and the mechanism is specific rather than
general.
P RAENIE 2N P b T ] B TR i, g AL R BRI ARz 2 /Y.
A warm-up raises tissue temperature, which makes collagen more extensible, and it rehearses the movement
pattern at higher speed so the nervous system has practised what it is about to be asked to do.
HERESASRE, HREEAEDIER;
Both effects are temporary, which is the practical point: a warm-up that ends twenty minutes before the event has
largely worn off.
EIRAEE B FHER AR, b RIS 7 B EoR s S
PIRRSCRER R, WX IER LA —H TR o arRE S, HAURKZ EAIHB.
Load management is the most effective preventive measure and the least visible.
T PR R de A TR R, LR A T LAY
It is the progressive, individual history of what the athlete has already absorbed, and it is where the compound risk
from earlier in this section actually lives.
BRI LIE SN 5 S W T 20X A s T, R T 4 S A A U R B 2 A
The tools are monitoring, rest, and the discipline of not adding a second hard session on top of a hard week.
THREW. k8, DURAE—ACRIZNPRBIZ BRI ke IR et
It is invisible because nothing bad happens when it is done correctly, which is exactly the problem with invisible
interventions.
EATWR, REAET T 2R AR A ] WA Hi R R .
Protective equipment works on the energy-absorbing principle, and its design has converged on two features:
spreading the impact over a larger area and stiffening so that peak force is reduced.
Bii b 3% s Rk SR AE BB RBE LAE, mERdit CBSBIBARRIE: 08k BB KA b, DA RE DA R 8 ) .
The cost is that stiffness transfers load to the next structure along the chain, so a helmet protects the brain at the
expense of the neck, and a stiffer shin guard transfers load upward.

OB R AL Tt B 2k LT T — A6, Preh k2R 7 KIBAMESHORIE 5, R fisim Eigid.

The honest reading is that protective gear reduces one specific risk while changing the distribution of the rest, and
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the evidence for a net reduction in injury is good for some equipment and weak for others.

WA B R IR TR — AR XU, eI S T AR RURS: 4 43 1 5

& A D005 73 T EFIE R, Oof SR R ARAF, by — e RS
Rules are prevention at the level of the game rather than the body.

R ) A 35 X 2 T T A B A 2 T AT
They work by removing a hazard from the environment entirely rather than making an athlete better at tolerating it,
and they are therefore unusually effective per unit of effort - head-contact rules in youth football, the removal of
cumulative matches from congested fixture lists, and pitch size limits in some age categories.

EALE AR ARSI BOREIE R, A RiLiZs) R EAERZE--F NSRS hER R Z & &R Rk
They are also the layer most often contested, because the people who object to them are usually the ones who
benefit most from ignoring them.

AR EFE RN —Z, PR BN E R Z i T A ENA .

The numbers / H—H

Numbers to keep. Warm-up effects on tissue temperature and on movement quality decline measurably over

roughly the following 20 to 30 minutes, which is why a long, warm-up-destroying ceremony at half-time is a real

cost rather than a superstition. Rule-based prevention is best judged on exposure: the number of head contacts

per thousand touches of the ball, or the number of matches in a congested period, are the numbers a rule is

designed to move, and they can be counted. And the practical figure for equipment is that its benefit scales with

the energy it can absorb before the force reaches the protected structure, so coverage and material matter more

than the shape of the shell.

FEILENET . BRI SURE M ER RAEN, eI KZ20530 5 b P & ] i B T --X E R P IRANE 1. SRR
Common mistakes / Sy s

"A warm-up an hour before the event counts.” The effect is largely gone well before the event begins, and the
movement rehearsal is what matters most in the final minutes.

"PEEHT— /Dt RS SR RCRAETOT IR IR AT R, W5 Loy ph B SN Tt A )2 e s AR 7 o

"Protective gear reduces risk with no trade-off." Stiffening shifts load to neighbouring structures, so it reduces
one risk and redistributes others.

"Bt e RN B A Ao RN AR AR AR SRR 851,  BTUVERRAR T — AN UK. ST S0 Be 1 L p AU o

"Rules are a matter of preference." A rule that removes a hazard entirely is more effective per unit of effort than
almost anything available at the level of the individual athlete.
BN RORR AT R " — AR BR AR ERBE AN, A5 AL S ) AR ER T A8 B AR R 1 LB A RS T BE

"If the programme is invisible, it is not working." Load management produces no visible benefit when it is done
correctly, which makes it the easiest effective intervention to cut.
"MARTTREA R, RUIEBGEIE R . AR A S R WA, X RO i A S IR A .
Why it matters / Jgft 2 HE

This section is where a student has to sort interventions by the mechanism they act through, and that sorting is
most of the skill. A warm-up, a load-management decision, a piece of equipment and a rule change all "prevent
injury" in a loose sense, but they work on different time scales, need different evidence, and can be traded against
each other. A coach who can name the mechanism for each measure they introduce is making a claim that can be
tested; one who cannot is repeating received wisdom. It is also the section where the honest answer is often "the
most effective thing here is a decision about the fixture list", which is inconvenient and usually correct.

X WELRAA AR T TP R APLRIR 3R, MX S R ITARAR SRR B RE IR R S o BB, — AN BIPUE . — 15 i — L2

Protective equipment must be sport- and position-specific, correctly sized, comfortable, secure, compliant and
reassessed as the athlete grows or changes role.

Bitr s i W B AR, RATIER. #Fi&. B Frabaidk, FbiEE30 A KM GBI ERiT.
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Key terms / 0 ARiE

Prehabilitation FiiEEE
Preparing vulnerable or weak areas before injury or high demand.

FESZ A0k i R A Th A T S8 ) 2 405 IX ek
Force absorption ik J1milk

The ability to spread or reduce an external load.
o1 IR R S I RE S
Formulas / &%

A basketball player uses strength and landing technique to reduce ACL and ankle risk; a runner increases weekly
distance gradually and varies surfaces.

TEERIE 3 53 oA e B AR R AR 22 S FBR A XUR: 5 B8 028 20 N ] SR A e i
Worked examples / 324
>
How can prehabilitation, warm-up and technique reduce risk?
TRRE . BB Rt A Ay eI RUE: 2
Exam focus / ZE N
What should be checked when selecting protective equipment?
i EOE Ak L IR ]

PRICE, healing and rehabilitation - PRICEN. @& 5HKE

First, picture it / JeiX FEA
PRICE is the first twenty-four hours, and it is a good piece of memorised shorthand that a coach can apply
immediately. It is also the smallest part of the story. The tissue has a biological timetable that runs for
weeks and does not care what was done in the first day, and the job after the first day is to load that tissue
in a way that makes it come back stronger than it left rather than merely healed.
PRICE R /i, BR—BRGFHn L% EFmMgs 0. [HedBrisha b —is. 44
H—AFREBAN DA EIR, MEHFAERE R T4 F—RZEMIE RU—MREILAZERILER
Wi, mARRES T RESEmR.

The detail / PEAIHR

The letters are Protection, Rest, Ice, Compression and Elevation, and the logic of each is worth understanding
rather than just applying.
IUAFEHMRER . (KR, WKl ERGSE, S—AH )52 RS SRR A LR MIT.
Protection prevents further damage, which is obvious.
PR ks — B0, XA
Rest removes the load that is preventing repair.
R BFERR 1 Wit E Y s
Ice reduces pain and therefore lets an athlete move the part gently instead of guarding it completely.
UKBORERPEN, ATIiLIE 2 5 AR 4 A 16 A% AR AL A R e 2 EE
Compression limits swelling, and elevation works with gravity to do the same.
T BRI A v DM & 0 3k B R AR SCR
The modern caution is that rest in the true sense, complete immobility, is now known to be worse than early
controlled movement for most soft-tissue injuries.
BAERYTER AR TR S R PR -~ 58 A 3 -- CHEIE I K 2 8k 41 230 0 Lo 1 2 4206 2l S R .
The tissue timetable is what replaces the acronym as the organising idea.
HIEBIGXAGE . BRI ERIER, 42N R,
Inflammation is a necessary early phase that clears damaged tissue, and suppressing it aggressively removes
something the repair needs.
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RAERE— AL BAHTYIB B, DB HAIS, il e 2RI TR AR .

Repair then lays down new tissue along the lines of stress applied, which is the principle that makes progressive
loading the core of rehabilitation rather than an optional extra.

W ) 168 52 308 P o0 2 0 B9 77 Tl lai dd owniig 41 41— 1 S 3 A I ISt 30 o 8 o e A2 B9 o T A & T 33 PR N

Remodelling is the slow final phase, in which the tissue reorganises to its mature form, and it is the phase
that is most often cut short by a return to sport that felt fine.

HRARERAEHRE, AZEHPEFASONRAICE, MiX B Py R C 28 17 s VA 36 m s hi ik

Progressive loading is the spine of the whole process, and the principle is specific: the tissue should be loaded,
then allowed to adapt, then loaded slightly more.

TR A RAEE, WENR AR SAZUNE. iLEER. PRI S — .
Too little loading produces tissue that heals but does not regain its capacity, which is why an athlete can have a
fully healed tendon that cannot tolerate sport.

MERD 27 B S THEKE AR AN, XIERM24—0iash il sEdiE — e & & IERR 22 35 H LR
Too much, too fast produces the tissue failing again.

KBRPRM Zi LA R HR R .
The judgement is not about a fixed protocol but about the gap between what the tissue can currently take and what
is being asked of it.

AP A RRT RO EETE, mRR T AZUNARERZ 2" 5 EEERE M 2 Z MIEEE.

And there is a fourth thing after the tissue, which is the capacity of the system rather than the tissue.

MARZ IR RA S, TR RGN RS A L.

An ankle that has healed may still be owned by a hip that cannot control it, and a shoulder that has healed may still
sit in a scapula that does not move.

—AEERIBRRY, TREUIIRSE— A TCTE T € EE R 1 P i ;
Rehabilitation that only treats the site of injury leaves that in place, which is why the recurrence rate stays high in

programmes that stop when the tissue is healed rather than when the movement is normal.
—AEERERY, TRUIARIE—AFIENRE M.
SURBRIR iR AL S e 28X A W AR R AL -3k R 2R A & & T A RSB R E R SR TR, SRE—HIWE

The numbers / H—¥

Numbers to keep. The first phase of the tissue timetable runs over roughly the first few days, repair over weeks,
and remodelling over months, and those three intervals are a more reliable guide than any acronym. The practical
loading number is that a tissue should be challenged and then given time to adapt before the next increase, and
the honest statement is that the correct interval is decided by the response, not by a calendar. Return-to-sport
figures are the ones to be careful with: a criterion-based return based on strength symmetry, control and
sport-specific exposure is more defensible than a fixed number of weeks, and the most widely used practical
benchmark of roughly 90 percent strength symmetry between limbs is a guide rather than a law.

TECAEE . AL EERIE —BRBRAERILE, BEPRE, SR A--X A RREH R4 S5 R 8 v 52045 5] nEh
Common mistakes / Sy

"RICE is the first step, so rest is always the answer." Total immobility is now understood to be worse than early
controlled movement for most soft-tissue injuries.

"RICE %, FibMkRBRZERER, "Se=AANBUEBERF IR 2 B A S0 07 b RS2 152 is S S r

"Ice is the treatment.” Ice manages pain and swelling; it is not a treatment for the tissue, and pain is a signal

that also needs to be respected rather than permanently removed.
KA RIGIT . KBUCRERERPORAMIK: R RMNARENRTT, mAOMBR AR EREE, mARBAKANRBES .

"The scan is clear, so the tissue is back to full capacity.” Healing tissue and restored capacity are different, and

imaging cannot tell you which one you have.
REEET, RUAZCLREERER. "EaPAS IR ERARRPRE, WG IE SRR — AR B .
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"Rehab ends when the injury site looks normal.” The system around the site is usually what failed, and stopping
at the site leaves the cause in place.
"BORALERERIER T, HESERETR. " RGUEE AR —T7, (AR Tt s B e T .

Why it matters / Wit 2 HEE
PRICE is worth knowing precisely because it is what an athlete or a parent will say in the first hour, and knowing
the acronym makes the first hour better. But the reason this section matters is the reframe underneath it: recovery
is a loading problem, not a waiting problem, and the two produce completely different athletes at the end of the
same number of weeks. A student who has understood that the tissue remodels along the lines of the stress it
receives has understood the mechanism behind almost every rehabilitation decision, and can reason about a case
they have never seen before rather than looking up a protocol for it.
PRICE
EIPRETER, BoeRE3 R KIS AP S3eE, MM ERELEE A/ ELF . (HiX— W E A 75 1]

Rehabilitation progresses from restoring movement to restoring power and sport-specific performance. Heat, ice,
ultrasound and electrical stimulation may assist pain or recovery but are not substitutes for progressive loading.
RENK L 1620 B R R B BAR R, ByF. Ko7 B AR EOT ORI, HAREEHR I ST
Key terms / 0 ARiE
Protection PR
Prevent further injury while symptoms settle.

FERERES R I By 1k i — 5%
Remodelling ##¥
The later stage in which tissue is reorganised and adapted.

21 2T AL 2 I8 LAY R SR B
Formulas / A3

A clinician may use surgery for severe tears or fractures, but the course is individualised and followed by
post-operative protocol.

FERIREE IR FET AR, HERMAELIFEREA G T 2.
Worked examples / 324
>
Place a treatment in prevention, acute management, rehabilitation or return to sport.
FOPANTIRG . 2SR, AR ERIZE).
Exam focus / ZHE A,
What is the sequence from healing to return to performance?
S BB RN 222

Staged concussion return - Jisim 5k Bl 3

First, picture it / JeiX FEA
A staged return is a staircase, and the rule is that you cannot skip a step. Each stage is cleared on
symptoms, not on time, and the clock only starts once the previous stage has been passed symptom-free.
The staircase exists because the risk in concussion is not "being unfit"- it is being symptom-free but still
vulnerable, and the only way to test that is to add load and watch what happens.
SRl R — RS, A MR AR A RE BRI AR — S B —ZBRRRE R T A Rt MR, i B el R X — 2%
TRERE IS 2 S AT XEEBAER R BIAE T, R 55 AU A R B A B A% - i ) A AR AELTS SR W53
, MR X — SR ME— Jpik s b fad, SRR kA4t 4.

The detail / PEAIHR

The framework is a sequence of increasing exposure.

XAHESR R — BB B Wi R % P 5 o
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Relative rest until symptoms settle, then light aerobic activity, then sport-specific exercise away from others, then
non-contact training drills, then full contact practice, and only then return to normal competition.
M AR EEERIGE, REREARED, REEXAS SIS LW, Rl Rnessmmad, fa
Each stage is passed when the athlete has been symptom-free at that stage, and the progression is deliberately
conservative because the failure mode is a repeat injury during an apparently successful return.
F—HMAEZE BRI T, mX A SRR SRR, PR IBUE RAE— KB R i 1m] 193 7 v % 2 K
Symptom-free is the operative phrase and it needs a definition, because "I feel fine" is a poor instrument.
"TABR ARV, M ETRERE L, PO REREHEAT A R — R T H.
Symptom-free means no headache, no dizziness, no nausea, no confusion, no difficulty concentrating, and no
change in mood or behaviour - assessed by someone other than the athlete where possible, because an
adolescent has a strong interest in reporting no symptoms.
ARG DA S BAIES. RO, AR, AR, DIRRARIT A - e AR Ol Fhiazh sib
Symptoms that return at a stage mean the load is too high at that stage, and the correct response is to drop back,
not to push through.
ER—RMBERE R, BWE BRI AH KR, MIEN RN BRI, WA RS 2.
The reason the stages are graded rather than binary is that concussion risk is about metabolic and vascular
vulnerability, and those are dose-dependent.
Z PSR gy, AP SRR 5 A AU 5 A AL V2 T RS A SR, 13 v A A B
The brain after a knock is more susceptible to a second impact for some time, and the more demanding the
activity, the more it can go wrong.
KINGTEZ A ki 2 J5 i — B iof 18] ek 38 okl S B0, mTsahlar %, v RE AR A Rt K.
A graded return also produces better information: if symptoms return at stage four, you have learned something
specific about this athlete, and that knowledge is worth more than the two weeks the conservative route appears to
have cost.
S EVGERE R AFRIE R WSRIERTESENIR G R, kT T R T X 082N 5 — B, X o AR iRy g2 R m L
There are two things that sit outside the staircase and are both easy to forget.
ABERERbEZ A, W HSRES B,
The first is that a child or adolescent takes longer at every stage, and symptom resolution is more reliably judged
by the school day - a bad Monday morning is more informative than a good afternoon at training.
B, GrME RS- RE R EE R, wAeR R & B b F RN A S --— SRR A — R I — K R IZE H A
The second is that the risk of a repeat injury stays elevated for some time after full return, which is a question
about the first few weeks back rather than about the staircase itself.
B, ARRERIAZ JEE— B E N, FRE XU AR IR -- X R — AR T AR LR RE, A R R T X AR A B Ry
The numbers / H—&

Numbers to keep. The variable that matters is symptom-free days at each stage, not the total length of the return,

and the practical numbers people quote are typically something like 24 to 48 hours of relative rest until symptoms

settle, then a minimum of 24 hours at each subsequent stage, with each stage symptom-free before progressing.

Those figures are conventions rather than evidence and should be treated as minimums, not targets - the honest

framing is that the criteria are symptoms, and the numbers only describe how those criteria are usually

administered. Children and adolescents should sit at each stage longer than adults, and the reason is

physiological, not administrative.

TREICEMEE. HEREENERRE % LR RE, mARBIEMRNAC, WAIZIHSECraE . 245048/
Common mistakes / Sy

"Symptom-free means the athlete says they feel fine." An athlete is a poor reporter of their own symptoms, and

the emotional and cognitive ones are the easiest to miss.
"TAER R EIZ A L H CRRIEHELT . 330 R H SRR ETREEEH 5%, AR A 5 T AR 5 2 B TR A

"They have been symptom-free for a week, so they can play.” Symptom-free is a stage requirement, not a
discharge from the entire protocol, and the first weeks back carry their own elevated risk.
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"feegTa R —E T, WP LS T RS REOR, AR RERAZ R, mEDERRPDLRE A E A O/

"The stages are the same for everyone." Children and adolescents progress more slowly at every stage, and
progress is governed by response rather than by a schedule.

XN N LB AR — R AR S0, RS ph R LT A R ph B ) R OE

"If symptoms return, push through the discomfort." Symptoms returning at a stage mean the load is too high at
that stage. The response is to drop back a level.
"MAERE R, MBI L. R RHBER SRR E R — R AR RPER RE— 2.

Why it matters / Jgft A HE
Concussion management is the clearest case in the course of a rule that is easy to state and hard to follow:
symptom-free, progressing, and never skipping. It rewards the habits the rest of the topic teaches - objective
criteria over time, one change at a time, and the willingness to go backwards. It is also the area where the cost of
getting it wrong is highest and least reversible, which is why it is examined carefully and why the person making
the return decision should be explicit about who assessed the symptoms. A student who can explain why a graded
return exists, rather than reciting the stages, is ready to make these decisions.
MR R RAIX T VR M Byt il S i I Rk, b, Bk, ‘BRI A F AT P 2

A symptom return means step back to the previous tolerated stage rather than pushing through.
SR R R A B 0] E— ARl 2 BB, A R .
Key terms / 0 ARiE
Return to sport HiRiZ3)
The final stage after symptom-free progression through daily, cognitive and sport demands.

Zi HE. INARGE 3 7 R BLIERER 5 Wit e B e
Formulas / 243

Drowsiness, repeated vomiting, worsening headache, confusion, seizure, neck pain, weakness, tingling or slurred
speech are red flags.

WERE. SEWERE. M. EER. OBUE. 0. S, DEEE T S RRAEUER .
Worked examples / SE4i
>
Sequence a safe return from concussion.
HEF 7225 ) 6922 2z ] VA FY o
Exam focus / 25N
What should happen if symptoms return?

REAR LRI L A T2
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C.l1

Personality
N

Guiding question / 5|5
How do stable traits and social experiences shape sporting behaviour?
FUE R AR 20 S8 217 ?

Personality consists of relatively stable patterns of thought, feeling and behaviour. It emerges through
interaction between traits and environment, influences tendencies rather than guarantees outcomes, and can
change across the lifespan.

NSRRI R E R B, 1ERMAT WE. Bl R SRR ESIE AR, R R A SR aE 25 R, 3 ELaf DLk AR B B
Trait-environment interaction - ¥R SHERZHIEM

First, picture it / JeiX FEAR

Traits are not verdicts. A trait is a tendency that shows up more often under some conditions than others,
and the conditions are part of the explanation. Two athletes can both be described as competitive, and one
of them will get enormous energy out of a championship while the other gets out of bed at the thought of it.
The trait was never the whole story - the situation was doing half the work.
R AT B —fEin, RTINS —SRG THES BN, MiX Rkl AR —is. M
Piig 2h R T AR h df i, Hoh— i AEbR S IS E RRE R, B — MBI A RER . FRAKRA
R E--AHBAEH E T — R HE .

The detail / ¥E4IHR

The core idea is that personality and performance are not independent.
BoottE R M S RITFEDE T
Behaviour is a product of person and situation meeting, which is why the same athlete behaves differently at a
training session, at a championship, at school and at home.
TR RN S BB R™Y), PR —bnga) RAEIZPR B, fERSE L. P BmIER BT A —H.
A coach who attributes a performance to a trait alone has explained half of it, and - more importantly - has
concluded that nothing can be done, because traits are treated as fixed.
— At — KRB E S HE AR SR 7 b —2k, AR, b s T e i S5, PR R
B 181 7Y o
That conclusion is where trait psychology has done most damage in sport, and the alternative is interactionism.
XA IERF B OB A RIS S i R D it Ty, WM RRZHE.
It says that a trait expresses itself differently depending on the situation - a high need for achievement may look
like extra practice in a supportive environment and like avoidance of competition in a hostile one.
BN 2R BE
1 DA ] 75 SR8 - A m ot i AN & b, FESRPPERYEREE b ol REFRBL WA INZE, 1 76 7 IS0 R B PR BE rp vy G 8L Ny Il sk 3 4 o
So the useful question is never "is this athlete competitive" but "competitive in what, exactly, and under whose
conditions".
B VA ST E A RAS R X B8 2 LA S, k" S Sk AP e, TEikRY SR AF TR .
The other half of the interaction is that the environment shapes the trait over time.
BT B T — 2SR TR S RE I 1] BE  Joi
Environments that are autonomy-supportive, that give feedback about controllable things, and that treat mistakes
as information produce more self-directed, persistent learners.
RAEE 352 FE T ERRAHRE WHRAEE RIS, 2 RNEA R, ERANEE;
Environments that are controlling, that praise ability, and that treat mistakes as verdicts produce the opposite.
mAEEIR A, BERAE A JERD DL EREE, L FR A RS
This is the hopeful half of interactionism: the environment is a lever, and it is one a coach controls.

XRZHRPREA BN TRBER M, 1 H R BERRE B I AT o
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And this is where the evidence is strongest, because it comes from intervention studies rather than from
personality descriptions.

03X B IER R AR Sy, B ek AR sim A R M i .

Coaches trained in a specific style produce measurably different athlete outcomes from coaches trained in another
style, holding the coaching content constant.

HZHERRE USRI BLR, SHEZH—FRSIIZRHLL, 2R ENZZ) R SR, MBSBNERFAE.
That is a much stronger claim than "some athletes are more motivated", and it is the version of the idea that
belongs in a sport psychology course.

XA S A S R 23K, WA R AR T2 3.0 BLAA PR A& RLZ R AR .

The numbers / H—&

Numbers to keep. Individual differences are normally large - the spread between athletes on any given

psychological measure is often wide enough that a group average describes very few individuals in it. That is the

practical justification for individualising: if the average is not a good description of any one athlete, a programme

built only for the average is wrong for most of the people doing it. On the environment side, the consistent finding

across studies is that feedback and motivational climate reliably shift persistence, effort and self-talk - the size of

those effects varies, but they are among the more dependable findings in the field.

TRECEMEE . ADMREREERR-- TG E R ORI b, 1220 52 B 515 5 5 SERIEA B L P A R H P AR A
Common mistakes / Sy s

"They are a natural, so they will be a natural." Trait descriptions predict tendencies, not outcomes, and a

prediction that cannot be acted on is not a prediction worth making.
"M RA BRI YR, BT R 2 o R IR T F R 0 ) 1 S R AR, T — AN I DA T A RIS R AT i o

"Motivation is a personality trait." It is far more reliably a function of the environment the athlete is in, which
makes it a target rather than a fixed input.
"HHUR— RS e A SRR B BRI — AR, P ER AR, AR — A EERHRIN .

"Environment does not matter much once the athlete is selected.” Selection is itself a result of the environment
the athlete developed in, and coaching style changes outcomes with content held constant.

"B AR R Z IR HRBERA I 2R T o "EIR A RIS ) B A R IEIA RIS R, MBS TEN AL LRI DL F IR 2

"Individualise everything." The traits a person brings are real and worth knowing. The point is not to ignore them
but to read them in relation to a situation rather than in isolation.
"D AL AN NEORAFE R ESE BT T . ERARBREN, MRS WHEOREEN], MR,

Why it matters / At A HE
This is the first section of the psychology theme and it establishes how everything after it should be read. It is the
difference between explaining an athlete as a fixed thing and working with a person in a situation, and that
difference shows up in every decision made afterwards: whether to change the task, the feedback, the
environment or the athlete. The most valuable sentence a student can take from it is that trait descriptions are
hypotheses about tendencies, while situation design is the part with evidence and leverage behind it.
XA ORI E—, EWNL T RETA AR BB . B R MEE ) BRI — A EER AN S TE A EETP S — A

Personality can influence perception and appraisal, goals, motivation, coping, emotion regulation, decision

making, risk taking and interpersonal behaviour.

NETBRAMBEATEG . His. 3P, BOok, WA, JUR. XS REM AT A .
Key terms / B0 ARiE
Trait Ff)i

A relatively stable tendency within the person.

AN IR DA RS RE i 1)
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Context 1§5E
The social and physical situation in which behaviour occurs.

TR A S S BE .
Formulas / A3

Two athletes with similar trait scores can behave differently because the task, pressure, environment and
development differ.

PR3 BRI, HOTRERMESS. JETr. BRBEAE B BEAS Wl i R ILA ]
Worked examples / 3l
>
Explain trait-environment interaction.
FRRETE I 5 ERBE R ELED
Exam focus / 2N

Why can personality not simply predict performance?
It 2 N AS GE 18 ST R BL 2

Big Five and measurement - KT AFS5ill&E

First, picture it / JEiX FEA
When someone says "psychology measures personality”, they usually mean they asked a person to
describe themselves, and then the answer was turned into a number. That is a defensible thing to do and it
is also where most of the criticism comes from. The question is not whether the numbers mean anything -
it is what a number about a person is actually a measurement of.
LA NG OBEIE AR, fhiEEREIL - AR A T, RRREEER AT R
» WIERKBEAHFAIRIE. MEATETXRBFREARE L -METRT A NBE b Eg R 4.
The detail / FE4IF#
The Big Five - openness, conscientiousness, extraversion, agreeableness and neuroticism - came out of a
statistical technique rather than a theory.
KRENE-- e Roitk. shmtk. AP Z -2 A —Ppgt it AR T —FrELig sh ™A 1.
Thousands of words describing personality were collected from many sources, reduced, and the clusters that
survived were stable across studies and across languages.
TR NSEDRT LA RV ZRIEHCEE . g, WmZSAARNgE RS2 b, &GS Z HE R ER .
That is why it is described as a taxonomy: it describes the dimensions on which people reliably differ, without
claiming to explain why.
XM 2 E B — Ry et BB R RN SRR A e 22 S IR SR AR B, A SRR R AT 4.
The usual measure is a self-report questionnaire in which the person rates agreement with statements.
WERINER 0 B ERE, i BRR R R R .
That design produces three familiar problems.
X8R =AY AP A AR )
Social desirability means people describe how they would like to be seen, especially in a coaching context where
they want to be taken seriously.

2B ERORE MR R A EWE AR, LHAETREBIN OB S0P;

Mood means the answer partly reflects the day rather than the person.

THHRRE BRI RER G RREM A RZEAA;

And self-knowledge means some people are simply better at guessing what the questionnaire wants.
0 F N HAE SRR G A 2N B e M 2B R

The alternative approaches exist because self-report is not the only route to the same construct.
AR5 I8, IERPHATEA Rl 1R — s — e,

A structured interview gives a trained observer more room to follow up, at the cost of time and of the observer's
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own bias.
SRALVIRE T 2t MIZRnIA 565 S iR RIS ], ARG R DA R M523 B SR .
Behavioural observation samples what the athlete does rather than what they say, and it is strong on the traits that
show up in conduct - conscientiousness especially - and weak on the ones that do not.
TR RIE 2 B I 2 miAESeAT 2, ERHE T b BRI - U H RIS S PE-- 1R, mo A RIAYRR R o
Peer and coach ratings add another perspective, and they capture something self-report structurally cannot: how
the person comes across to others in this role.
EIPEMEZE RO T H— A0, JFEARE T AT RN AN TEXA A A, SNSRI R .
The numbers / H—5

Numbers to keep. Standard test-retest reliability for well-established trait questionnaires over a short interval is

typically in the region of 0.7 to 0.9, which is good enough to trust a pattern across a season but not good enough to

call a single result a fact about a person. And the figure most worth remembering is the interval: trait measures are

stable over weeks to months and much less stable over days, which is exactly why measuring an athlete on a bad

day and concluding something about their personality is a mistake the design invites.

TECEMET . AN S RIFE T ARG B 3 AE0.7510.92 ), X R PLEAME — A B i, (B2 A — IR 5 51
Common mistakes / Sy ki

"The Big Five is a theory of personality.” It is a taxonomy derived from word data. It describes dimensions
reliably; it does not explain their causes.

"KENERMMEELE . BRI NRIL B B R e SRR AR AR R .

"The score tells you what the athlete is like." A self-report score is a sample of how the athlete described
themselves on that day, filtered through desirability and mood.
"BEE IR ADE AN BURA AFEI N . "— 0 AP B E 3 BRI — R TGRSR — AR, JRgad BTSSR i Dk

"Only self-report counts, because only the person knows." A valid finding is one that holds across methods.
Convergent evidence from a different route is what upgrades a result from impression to fact.

"HARAFRE, WHRERARGE. — R RIRAEARFETHE TEHBCLRBA . KA 75— R RAILRYEER, ER2E—1

"No measurement, so no conclusion.” The opposite error is as common: treating an unreliable number as
precise. Measure, and then treat the result as an estimate with a range.
"R, FRPARA SR, "HRAVRTREIAEE W AR SRR S IPRE. EIE, RIS AR R A
Why it matters / Wt 2 HEE

Measurement is the least glamorous and most consequential topic in any applied field, because it decides what
can be claimed. A coach who believes the questionnaire measured the person rather than the answer will draw
firmer and worse conclusions than one who knows the limits, and the difference shows up every time a plan is built
on a single number. The transferable skill is knowing when a measure is strong for the question being asked and
when it is not - which is exactly the judgement the rest of this theme requires, applied to athletes instead of
guestionnaires.

AEAEM LR, AR R AR R RS, PO EIUE 1T 285 DA TR, —BEHIE BN S R\ A 2 A

Examples of use include Big Five Inventory, NEO PI-R, Sport Personality Scale and Competitive State Anxiety
Inventory-2. Ethical use includes informed consent, confidentiality, appropriate interpretation and feedback for
development.

BB K A RE. NEO
PI-R. a3 N ERMEECR EHIERR-2. REEEN QR MMEEE. PR3, 8 LRSI R R R 15t

Key terms / B0 ARiE
Reliability {8
Consistency of results.

R — Btk
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Validity %
Evidence that a measure assesses what it intends to assess.
& TR, H RS .
Formulas / A3
Use the measure to identify a development opportunity, not to label or rank an athlete.
R RN, WA RS8R E 4.
Worked examples / SE4i
>
What qualities should a personality measure have?
NG 00 B 7 L 2 MR L i B 2
Exam focus / 2% N
Name the five Big Five traits.
et K H NS AE IR

Social learning and development - #&% 5%

First, picture it / JeiX FEAR

Most of what a coach teaches is not invented by the coach, and much of what an athlete does was learned

before they ever walked into a session. Behaviour is learned by watching, by trying, and by finding out

what happens afterwards. That is good news and bad news: it means coaching works, and it also means

the things a coach models are being learned whether the coach intends it or not.

BEAFBRIRE NER RS RV, W2 3h 5K e B IZR 2t c el 7. fohRilid

Mg, 2k, PIRSERIE RMMmem. XRIFHEURBEE: CERERLERAZN, Fb ke

HPNERRNE-- R BAR B A RSB .

The detail / FEZIVEH
Social learning is observation plus outcome.

ool Mg EE R,

An athlete watches a model, forms an expectation about what will happen if they copy it, and then tests that
expectation.

BB RME—AEEE, TR AR T IR 2 R A 2 U, RER R A .

Attention decides what gets copied, retention decides what survives to the attempt, reproduction decides whether it
can be performed, and motivation decides whether it is performed at all when a cheaper option exists.

ERNIGEH 2 2880, iCiCovErt 2R RIZAn, AERATCECRERMEMHE, mMaBLIETEfFEEE ) RTIN ER_R A
That chain explains why demonstrating a skill works better than describing it, and also why a demonstration the
athlete cannot yet reproduce produces frustration rather than learning.

IXFREERE T O 2miE— AR IR E B AR, WRRE T 24— A8 3 B JC TE BRI R AR R R R O A R 2 2T
Bandura's work is the reference point, and the two findings that matter most in sport are vicarious learning and
self-efficacy.

BALRIARE ST R S B, W rpohE hin AP BRI T A AL
Vicarious learning is straightforward: seeing a peer succeed raises the belief that success is possible for someone
like me.

BREAMEE: BRRERI) 205 BB AR AT BE BRI 16 & .

Self-efficacy is the belief that | can execute a specific behaviour in a specific situation, and it is the more useful of
the two, because it is situation-specific rather than general - which is why one athlete can be confident on the pole
vault bar and not on the approach run.

H A AE R RAE A B B A BR AT 0 B, ERFIE A MEBAY, By e B EEim A R B4t X E 2 A
Development is the developmental-psychology side, and its contribution to sport is a timing message.

Kk R 0P — M, EXHEERY TR — AR T HLEIE R .

The adolescent brain is not a worse adult brain, it is a differently organised one, and the practical consequences
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are about when to teach and when to let an athlete specialise.

FHOAERI AR 2 — SRR, Wk — A8 AR T, ka2 R T M. DUt ikiash ks L mifk.
The window for certain motor and perceptual learning is favourable in childhood, some windows close, and the
adolescent peak in some domains is accompanied by a real decline in others - which is the argument against early
specialisation and for sampling many skills during this period.

SN ERN B 2 e LRI BRI 11, SRSRE OO 20CPH, M SELU A 7 7 IOV 1 PR 5 o) — SR B LS T R -3 K R BOr i
And the coaching implication is uncomfortable: the athlete is being taught constantly, including by everything the
coach does off the clock.

b BT RIS S ARG B3R —EAEBES, WIRHRSES TR — i8R
What the coach rewards, what the coach ignores, how the coach reacts to a mistake in front of the group, and
what the culture punishes are all part of what the athlete learns.

AR 4 B4 BT RN B — AN ERE R B, DGR 4, X ER RS 3 BT YA — R
Awareness of that is not censorship - it is recognising that a coach teaches by example whether or not there is a
lesson plan.

X — SRS R E--MRIANRBIERARAERE, BERUSEMRBT5 .
The numbers / H—5

Numbers to keep. Self-efficacy is measurable per task, which is what makes it far more useful than a general
confidence rating, and the practical habit is to measure the specific behaviours that the next competition will
require. On the developmental side, the two figures worth knowing are the conventional windows for general motor
learning in childhood and for peak rate of learning in adolescence - the practical reading being that the period in
which an athlete is most plastic is not the period in which they are most physically developed, and the two are
easily confused.

TEILHEMET . BT DIRIEEN R, XIEREHREEMB G A AGESAER, mse R BHRiE T —X S IE 07
Common mistakes / S5,

"Some athletes are more motivated; the rest are not." Motivation is affected by the confidence the athlete has in
their own ability to perform, and that confidence is built by mastery experiences, modelling and the environment
the coach creates.
"HYEEN R AZN ), HARMAR. "SIl 23ZiE3) Godt 3 CRE IS ORI, X RO RIS B AR GRS A PR

"Self-efficacy is confidence." It is specific to a behaviour in a situation. An athlete can have high self-efficacy for

a task they have mastered and low self-efficacy for a nearly identical one they have not practised.
"HEMAERR A . R R EEe P B BRT . 123) B — A A ERAES W LAA R R B BRAAE, e — AN JLPRIE {H

"Motivation is either intrinsic or extrinsic." Performance can be directed toward mastery, toward winning, toward
approval, or toward avoiding shame, and the mix changes with the situation and the stage of a career.

"MV AN 2SME. "R D RER . SRRk SRR IRISIATT, ol e G RuE, X A2 SRRSO A R B

"Coaching is the planned session." The planned session is a small fraction of what is learned, and the
unplanned part is the part the athlete copies most closely.
"RE AR RA T RIFINZER. At RIIIZR RPN AN — DR, i RIRAIEER S A 52 3 BB AR5y o
Why it matters / Hft A B

This section supplies the mechanism for why coaching works at all, which is an odd thing to say in a course that is
largely about what to coach. Observation, attention, retention and motivation give a technical explanation for the
gap between a demonstration and a performance, and self-efficacy gives a handle on why the same athlete
behaves differently on the same skill on different days. It is also where the developmental material earns its place:
knowing when a window is open is a practical intervention that has more effect than almost anything an adult can
add later.

XV T B 2GR WOU, WAETTRER TS AR, XUGERA a8 WEE. R, iCICmanUaR 1
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Personality can change through maturation, experiences, success, failure, feedback, intentional practice,
self-reflection, life events and supportive social environments.
METEL R RIRMZR . Rt ARG BRRE., REFASI RSB
Key terms / O ARG
Self-fulfilling development HIELMR LR
A supported tendency becomes stronger through practice and experience.

WGz Ry, SRR B A E .
Formulas / A%
A coach who models respectful effort and gives constructive feedback can support positive habits and persistence.
GRS EES IR PR R, 7T PSR ) 1A R4
Worked examples / S5
>
How can personality develop over time?
AR IR BEIN 1] %% J 2
Exam focus / BHE A,

Why is social learning relevant to sport?
It 242521 5@k
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C.12

Mental toughness
OEPE

Guiding question / 5|5

How do individuals respond differently to pressure and challenge?

A ] PLAS 18] 5 2l B ke ?

Mental toughness supports consistent performance under pressure, adversity and challenge. The workbook's

five core attributes are challenge appraisal, commitment, confidence, perceived control and resilience. It is
developable and interacts with health, sleep and attribution.

OISR E N . BB T EIRR R R LAY A 0B R PRSPPI B, MREEARE . e LURRE,

The five core attributes - AN L)@

First, picture it / JeiX FEAR

Moativation is not a single thing sitting inside an athlete waiting to be measured. It is a moving target made

of several processes, and the useful skill is learning to tell which one you are looking at. When someone

says "he is unmotivated", the sentence is almost always incomplete - because you can name at least four

different things they might have meant, and each of them calls for a different response from a coach.

P i2 3N 53 R IR B B B AR — R . RS TR IR, WA HERE R 20 HH R

IEAERERE—A . HHANGRBA N, XGPSR A SRR P 15 % D AE 5t YRR b T REHE RORE NS,

5 — i ER R B2 AS T i 1Bl B
The detail / ¥E4IHR
The set usually taught splits into four processes.

M R B — LR 5 R A R
Activation is the energy to begin: sleepiness, anxiety about an event, low arousal after travel all reduce it, and it is
the easiest of the four to misread as motivation.

WIS RIFRITAI TR B : MR, WIEmBE AR, RITZ R KRR SRR, e RIX AR A S MR AL — A
Direction is choosing an outcome, and the two basic directions are mastery and winning, which pull in different
directions under pressure.

J7 AT A R, PIAEEAT R ER S, mAEE e E I Bt
Intensity is how much of the available energy goes into the activity, and persistence is how long it stays there.

LR AR RPN IS AN RILL B, i R FE X 3 A B S R I .

The fifth attribute sits alongside them and is often the most useful in practice, which is whether the reason is
internal.

BREABIESEANIH, LB EE AN, st h a2 N,

Not internal as in "does it come from inside" - everything the athlete does is experienced from inside - but internal
as in "does the athlete endorse it".

PIRE & U R E R TR A PG --18 3 B — DIFEAR S AR A P-G--Ti 2 3 iR A",

An athlete can generate high intensity for a goal they do not value, and the fuel runs out quickly.

—pLig ) B P —AH CHABE B R EE, MR PUREES .

The internal reason is a property of the athlete's endorsement, and it is the one that predicts persistence most
reliably.

PR R IE A GUATT SR, RS RE T SRR A B A o
The value of the framework is diagnostic rather than decorative.

XAHESR B AL T2 Wi A 7 e i o

H—pazh GBI, RIS RPN — AR A TR, SRR AR T — AR IR HE mBERR. B3R BB
When an athlete withdraws, asking which of the four processes has changed turns one observation into a set of
hypotheses: activation points to sleep, nutrition, illness and load; direction points to whether the goal itself still
matters to them; intensity points to whether the activity is valued; persistence points to whether the environment
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keeps removing the reason to continue.
JimdGm B4 St R R R SRR XS AR AR
These have almost nothing in common in terms of what you do about them.
RFFHE MR L — BB RR M SE P RAP . X REAM EILFRAIEZ 4.
And the framework is deliberately a description rather than a prescription.
3% A HEZR %0 2 R ik PE Ao A B2 PERY o
It tells you that a thing changed; it does not tell you what the change means or how to produce it.
EHEFEEAFHET;
Knowing that persistence has dropped tells you where to look.
ERHERXANZERRE®REH 24 WA G IR A48 .
It does not tell you that the answer is praise, or more rest, or a different goal, or a better relationship with the coach
- and choosing between those is where the judgement actually lives.
HNERFF TR T, RERREBEA.
EHAERBRERRE. BEERE. Si—AH, ERSEGEHGIRR--MILXE 2 MRS, 4200 FEFTERH T .

The numbers /| H—¥

Numbers to keep. The measurement habit that fits this framework is to track the four processes separately rather

than as one "motivation" score, because they move for different reasons and a combined number hides which one

moved. On duration, the two time frames that matter are the seconds around a start and the weeks across a

season, and the same framework describes both - an athlete can be well activated and well directed and simply

have no persistence left. The useful practical figure is that a change in one process is a much stronger clue than a

change in a combined score, and it costs nothing to record them separately.

TEOCERIRT . S AHEAUHRC AN E o R B A R B B, AR B TFR—A"31 8, PO e F AR EREZE, -
Common mistakes / B4 5,

"Unmotivated" is a diagnosis. It names none of the processes, so it points at nothing and licenses whatever the
coach already believed.
"BAEMNR—ACE. ERARVIEMER, PSR REMRN, QRGO E CEANBESE T ANE.

"Activation, direction, intensity and persistence are one thing." They are four processes with different causes

and different responses, and treating them as one guarantees the wrong intervention.
"EAE TR, SRR R . ENIRNUAREEAE R E SR, WEiSE—A, RRNE T AT

"Intrinsic means coming from inside." All experience is felt from inside. The meaningful contrast is whether the
athlete endorses the reason, not where it is located.

"NTERRE R EH Lo "B BN B SZ B AR SR HEIIZ 3 SR A A A IBANER th, A R PR e 7 AR B

"Motivation is only about how much effort appears.” Effort is the visible output. Activation, direction and
persistence are upstream of it and are where the causes sit.
"R RRTBERMINT 205 0. "Fhn Wiy ithe #3iG. JimAgRee B, FEREEIRE.
Why it matters / {4 EE

This framework is the most immediately usable thing in the whole psychology theme, because almost every

coaching conversation eventually turns into a question about why an athlete is or is not giving what the session

requires. Having four named options makes that question answerable, and having a fifth that asks whether the

athlete endorses the reason stops a coach from mistaking compliance for commitment. It also builds a habit that

carries into every other topic: name the process, form the hypotheses, and resist the temptation to reach for the

same response regardless of which process actually changed.

IXAHERR A OB g i ) B AR, BORL TP — IR B RGE R A R — A8 X Pdsh it A% siE 3

A pressure moment may require all five attributes, but the relevant emphasis depends on the task and person.
JESEBET RE TR AR AR E, (HE SR P RS A.
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Key terms / 0 ARiE

Challenge appraisal #ki&iEAL
Seeing pressure as growth rather than threat.

RS BTERRA T A R -
Resilience k&7

Bouncing back and learning from adversity.
EBEP PR T2
Formulas / &%
A basketball player views a close final quarter as a chance to prove themselves, focuses on controllables and
resets after an error.
WBERIE ) RALREAR G — W EIMHEV A TIPS, RIETERR, JFERDEHEHNE.
Worked examples / S5
>
Name and apply the five core attributes.
B IR R A O R .
Exam focus / 25N
How do the five Cs support pressure performance?
FACHT S5 R T HR?

Malleability and self-fulfilling belief - A ¥4k 5 H LI F

First, picture it / JeiX FEA
If a coach treats an athlete as a poor performer, and the coach is in a position of authority, something odd
happens: the athlete starts to behave in ways that are consistent with the expectation. Not because the
coach was right, and not because the athlete is weak - but because people tend to act consistently with
what they believe is expected of them, and because the coach has the power to arrange the evidence.
SR — BB SARIB ) 5 Y oK PR TR, X AL B SRV E b, SRR — A RS 23 R
IRFRIUN SIXA T — AT R FREAEGRNR, WA RE 23 5 akes--m B MR TRIGSHC
IR B CRIIR—2, W hBZRA RE ) LHEAT IR .
The detail / FE4IHF
Self-fulfilling belief works in both directions and it is not a personality weakness - it is ordinary social psychology
operating at full strength.
HELIUE STEMATT B EEREEA, mHES RS N RSl 2 OB AR AT Ia FE .
A positive expectation produces behaviour that confirms it: the coach expects effort, gives more responsibility, the
athlete responds, and the coach now has evidence.
IERTE AN : BENRS N, RAESTHIE, SHRIEHRR, AT RE Tk,
A negative expectation runs the same loop in reverse, and it is more damaging because the coach both creates
the belief and controls the opportunities that could disprove it.

f T AR R RT3 R & AT, W HBEREE R, PO EZRRRENE VABAME &, X 7 A DR e il 2.
The mechanism is prediction.
BT .
When an athlete expects to fail, perception changes too - the same ambiguous feedback is read as criticism, other
people's success is read as luck, and available information is selectively attended to in ways that confirm the
expectation.
H—piiazh AT R, S5t 2% -- A S TR AR B ¥, BRI 2 <, RS S 4 Pt DA )
Low expectation also removes the challenges that would generate a different experience, so the athlete gets less
opportunity to be competent, which makes the low expectation look reasonable.
KT IE 2P BR IR LA 2™ A A ] PR B kR, T RIX B8 2 SR MEAE BIHL 28 /b, X S LTI B 1 A Bl

The loop closes and becomes self-sustaining.

Vitalite - IB SEHS study pack | vitaliteplan.com



XAERBHE T, LRT HRAERT.

Malleability is the good half of the same idea, and it is the half that makes a coaching career worth doing.

PR — A AP, IR B iR A T 2.

The characteristics people describe as fixed in early adolescence - how much confidence they have, how they
react to failure, whether they find competition attractive or threatening - are more changeable than they look, and
they change most in response to what the environment does.

MITARTER B W1 I8 C B T OREIRLAAE-- AT A 20 A5, AT mfre RIAE R B, [T R SIS LS 051 138 A -
A coach who is told "this one is not a fighter" has been given a description of a past environment, not a fact about
a person.

—DEB A XA T ARG B, SRRSO B BERE, A RR T XA AR,

The practical consequences run in both directions.

TR R AE P 1) L AR ARG .

For an athlete labelled weak, the intervention is to engineer competence experiences: achievable tasks, honest
feedback, a visible record of improvement, and responsibility that is real rather than symbolic.

X —Drps b bR a AN B, TR BGTHIEEARR: W eSS WER R B, WA ER, DA RS AE RAEPE R T .
For an athlete who is over-confident and under-prepared, the symmetric move is to raise difficulty, protect them
from public comparison, and give them the experience of being genuinely stretched.

X —bd A, A RANEA R, SRR R R PRI B L AR LR JRa T E E R BN ) IR
Both are the same skill: arranging experiences that make the belief and the performance match each other in the
right direction.

PiF R — AN eRE: R, ihE &S RIALIETIR T ) B DeR.

The numbers / H—H

Numbers to keep. The measurable part of self-fulfilling belief is that the performance gap attributed purely to

expectation is not trivial - expectancy effects in sport and education are typically reported as meaningful, on the

order of a fraction of a standard deviation rather than a rounding error. The harder number is developmental: the
characteristics treated as fixed in early adolescence are the ones that remain most changeable, which is the

argument for treating a coach's judgement about a young athlete as provisional rather than as a forecast.

wECERRT .. AREBUES PR R SEENE T HUEIRER 0 RS2 IEH A G D--A8 S R 5 AT 0158 L 1

Common mistakes / Sy

"They are not a fighter, so that is just who they are.” That is a description of how they have been treated so far.
Malleability means it is a starting hypothesis, not a conclusion.
A RARHRLE, BTSRRI AR N o X SURM A S AR . TR B R —DRERE, mAR -5

"Self-fulfilling belief is about confidence." It is about behaviour, opportunity and the evidence available.

Confidence is one part of the loop, not the whole of it.
"AREIRE SRR T AN "ERRTAT . LS REHERR . BERX AR —8S, mARER.

"Boost confidence and performance will follow." Confidence without competence and without appropriate
challenge is fragile, and it fails at exactly the moment it is needed.

"RIPAME, RBMARR L. "BRART . WA GRS A SRS, T BT T e I 2R

"Only the low-expectation case matters.” Over-confident, under-prepared athletes are the mirror image and
need the opposite treatment: harder tasks, less comparison, more honest feedback.
"HA TR — A OLE S, "R AT A A8 3 BUR BRI DL, HEHIRAERE: SEXERIESS . DRI, SIS
Why it matters / Jgft 2 HE

Malleability and self-fulfilling belief are the two halves of the same ethical problem, and they are the part of the
theme a student is most likely to be examined on in a case question. The negative half says that a coach's low
expectation can cost an athlete years of confidence, and the positive half says the same mechanism can be run in
the athlete's favour deliberately. Neither half requires advanced theory to apply: it requires noticing which way the
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loop is running in front of you, and then changing what you put in it.
YRS HRCIUE SR —MMERREEI e, R A W REAE RO LS ARy D BB BRI RE ik —1

The MTQA48 is presented as a 48-item self-report tool measuring the five attributes. A score identifies strengths
and areas for development rather than proving a guaranteed outcome.
MTQA48RME A BYER481 A T H. 355 vl SRS A R B, 1A Uk 2R 55
Key terms / B 0ARiE
Malleable W%
Capable of developing through experience and practice.
) i ik R A 2] R R
Formulas / A3t
An athlete who believes a difficult routine is learnable may practise more carefully, succeed and become more
confident.
183N GG MESNAE AT DAZE 22, WTRESEIAELZR ). RO E A .
Worked examples / &4l
>
Explain a self-fulfilling prophecy in sport.
fRRZ A h R A RS
Exam focus / ZHE
What is the MTQ48 used for?
MTQ48 T H 4?2

Learned helplessness, attribution and health - 275k, VAP 5 iR

First, picture it / JeiX FEAR

Two things hide behind a sentence like "I just am not good at this". One is what happened, and the other is

what the athlete concluded from it. The first is history and the second is a belief - and the belief is the part

that decides whether the next attempt gets made, and whether the athlete takes advice, and whether they
come back after a bad day.

TR RA XA XA R E PR : —HRRAELHSE, H—HREdRhSHEhe. mEkhe

, JRARGEE-MESARRE T —REZRXSIPZIRE SPZBZEN. DR — K2 RS 2RI —

1157 8
The detail / FEZIE#

Learned helplessness is the specific and most damaging outcome.

et R b Rk, s BRI E5 R
It forms when effort repeatedly produces no change: the athlete tries, fails, tries again, fails again, and the
reasonable conclusion is that effort does not work here.

EHRIBRAG RS R WA AR BahiZk. RIK. B2EK. BRI, TRESH - ABUEENER-- R B hEE M.
That conclusion is accurate - effort genuinely did not work - and it generalises far beyond the situation that
produced it.

RA G5 RHETIR-- 53 550 8 -1 B 2o gl ™ A2 B I M S B 2 iz ik
A badminton player who has been beaten repeatedly by a stronger opponent does not conclude "I lost those
matches"; they conclude "I am not a badminton player".

— LR W Tk A B ERIE 2D AT RIS A 2R TR T IBLELL TR, R R RAT BRI
Attribution is the frame that decides what happens next, because the explanation an athlete holds determines what
they try.

HPERVGE R T RSB Z0HER, PRid 3l B A IR IOE T th 225k 4.

Attributing a loss to something stable and internal - "I have no talent" - discourages further effort, because effort
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could not possibly change it.
KR MVARE TR HERERBAH KRR, 24TIHE 350, OB TRSEE;
Attributing it to something unstable or controllable - "my positioning was wrong", "l was not ready" - points toward
the next attempt.
BT AREE BT A A B IR B e &4, WS T —IR &K,
The third category, blaming circumstances entirely, feels good briefly and protects the athlete from examining
anything.
BER-- RS TIMREHE - BB R, JFERY S22 0 9 2R .
This is a skill worth teaching deliberately, because the attributions athletes default to are learned from us.
XA AR BIRAERE, P i 3l 5 AER A AP A SRATT X AR
A coach who treats every mistake as evidence of low ability teaches stability and internality, and the athlete learns
them.
— DR AR SRR A IR BA R S TREMNAR, TRE3) By 17X,
A coach who asks what the athlete controlled, and what information they had at the time, teaches controllability
and information.
— BB )& 2 Gz TR L i 2R 1 A0 R BB 2 T A E R .
The same mistake, coached differently, produces a different athlete three months later.
Rl —AER, ARG, 2 =AARMELE S 5.
And it connects to health because helplessness and depression share a mechanism, while mastery and
self-efficacy protect against both.

1B 5 (EREHGE, P B SRR S — AL, TSR A B BRI A WD P B A R A A

The practical consequence for a coach is that the most effective mental-health support in a sporting setting is not a
referral but the daily structure of the environment: challenges that are real, feedback that is specific and about
controllable things, and a record of progress the athlete can see.
xR E SRR AEENEREh, A OB RS R A R — KR, ORISR HE A BRIk, BTz 26
That structure is protective because it repeatedly supplies the evidence that effort produces change.
XMhEZ A RTER, REChERERE TS 27 R .
The numbers / B—&

Numbers to keep. The proportions are the part worth having in mind: in most athlete samples a substantial minority
of competitors report a helplessness pattern after repeated non-response, and the practical figure for a coach is
not the percentage but the number of athletes in any group who have stopped trying. The paired measurement is
equally useful - ask the athlete to rate both effort and outcome after each session, because the pattern where effort
is high and outcome is flat is the signature of the problem and the earliest point at which it can be caught.

TEL RN . WHRESSHE T B 2SI BEAY, REZDERZ EiE et RS K —Ha A, mix
Common mistakes / S5 5,

"They need to work harder." If effort has repeatedly produced no change, more effort of the same kind confirms
the belief. The variable that needs changing is the task, the feedback or the difficulty, not the effort.

"MANTEESE N "R REEATEENR, BERRE R 2NEAES. TESCEARES . RS, AR H

"Never make excuses." The attributions an athlete offers are information about their belief system, and
dismissing them removes the only way to find out what the belief actually is.

"FEEMED . @A RGHMARRR THESRENGEE, TEENSBR VX MES R TR 2HE—ig .

"Motivation is a separate topic from mental health." Helplessness and depression share a mechanism, and
mastery and self-efficacy protect against both.

"BHLE S OB RS IR S — AN " EBN SRS AP, MRS A RARE P B A R

"Praise the effort, whatever happened." Effort praise is only accurate when the effort did produce something.
Praise that is disconnected from reality teaches the athlete that your feedback is noise.

Vitalite - IB SEHS study pack | vitaliteplan.com



"FEGRMTEES S N "RAUB LR T RN, RHENAREFR. SR YRR BB R R B
Why it matters / Afl AEE
This is the section where the psychology theme becomes a welfare topic rather than a performance topic, and it is
the part most likely to matter in a real career. The athlete who has stopped trying is not being difficult; they have
made a correct inference from the evidence they were given, and the coach's job is to change the evidence rather
than to argue with the inference. It is also the place where the least glamorous intervention - small achievable
tasks, specific feedback about controllable things, a visible record of progress - does the most good.

31X — VI RO PR A R B ) AR AL ) R 7, AR PRI A v d v R AR R SRR AT o IR 2 A5 Ik 22K AIE B B I A R A

Higher mental toughness is linked in the workbook with better stress management, fewer depressive or burnout
symptoms, better sleep, positive mood and recovery.
TAEMPRER e O BRI 5 B AT R R PR, S DRIDER S RAER . PEIEIR . BUBS S R S R R .
Key terms / O ARG
Locus of control 5 55
Whether an explanation focuses on internal or external causes.

AR R N TR IR e R PRI B
Stability stk

Whether a cause is seen as changeable over time.
J5 R T A g 23 B I ) 22
Formulas / A3

A player who misses a penalty may think "my routine needs adjusting” and practise, rather than "bad luck means |
cannot change anything."

FERORMERYER 5T DU R T SR R INZR, WA RN R hiE RS LT
Worked examples / SE4i
>
How do internal, unstable attributions support motivation?
P A VAP a2 # 3 pL?
Exam focus / 2154
Name two health or wellbeing associations of mental toughness.

58 HH OB Y P 0 i Rl R R I AR
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C.21

Motor learning processes
iBah )it R

Guiding question / 5|5
How are skills acquired, practised and perfected?
TeRE RIS, ZiaT e

Motor learning is a relatively permanent change in capability; performance is what can be produced now and
can fluctuate. Practice, feedback, schemas, stages, constraints, transfer and the environment shape learning.

B3N] RAE N BIRIXR AL R Y PRESSRIINE, KW, 420, Bt B, BB FRERE. SR mRst i s

Learning, performance and schemas - %2, 5K

First, picture it / JeiX AR
Two performances by the same athlete, sometimes on the same day, are not the same act. One is running
something that has become automatic;the other is working out a problem in real time. Coaches constantly
slide between them without noticing, and almost every frustrating coaching session is a moment when the
coach treated a second performance like a first one.
6] — 3@ 3 5 TP IR R BL-- IR R — R--FE A R B —fh g — R AWBEBI A 3L H— RS —
AR . BHGEREZ AW SIMBEA SR, LTSRS N NLERBAZGR, #R_RBGE B KR LR T
KBTI —Z.

The detail / ¥E4IHIR

Learning is the relatively permanent change that comes from practice and experience, and performance is what
shows up on the day.

2 R 2R TR AR R AR A, T RBLR Y R BB R
A skill is learned when the athlete can produce it under conditions that are not ideal - when they are tired, when the
crowd is loud, when the surface is different - because performance is the thing that gets tested and learning is the
thing that made it possible.

L322 5L REAEA BEA 5% 7 T I BRI - FE R AT 57 . FE AR TRWB IR, e A - X AR A HE T, BA

RO VAT ARPG, 122 21 L RPN T RE 7RG
That gap is where schemas come in.

XA TR R B SRR R
A schema is a mental structure that organises what the athlete already knows, and in sport the main ones are
perceptual: a schema for a shot is a pattern of body positions that the athlete has stored, and the athlete does not
consciously think it up - they recognise the situation, and the pattern arrives.

U4l 2ha 2 B A MR O BE S, mfEiahh AR MR BREAEZE ) B TR — A SR B, 235
A well-developed schema is fast and almost automatic; a poorly developed one means every shot is a fresh

problem to solve.
K R SuE LT A3 RIEAS REEXRERSE §— KB E R — A LB Bl
The consequence is that practice and performance respond to different things.
iR R 2RI BB 2 A W R AR P R Lo
Practice responds to feedback, to the quality of the attempt, and to how the task is set.
ol R, AR DASAE S5 e 55 AR HY R B 5
Performance responds to how the athlete is that day and to how much pressure the situation adds.
RIWXFZ N GG REPRE . PARAEEERI T 2 0 e R B
A coach who is puzzled that an athlete performs badly in a competition despite performing well in training is usually
looking at two different processes and has assumed they are the same one.
—ht g sl B NZEp REEF . LT h R RBIB RS, @ERERHANAENGERE, MEREENRE—1.
The other half of the gap is what happens under pressure, and the useful idea is that pressure does not damage
the skill - it changes the conditions under which the athlete accesses it.
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BAEZN S ERIEN P EREMN 4, mif SR BRI RS E 18 3h BIRHEE AR 52
Under pressure, attention narrows, the number of cues the athlete can use falls, and a skill that had been stored as
a fast pattern has to be reconstructed deliberately.
TEENT, ERER, 1230 RAEEMRRRBEMD, w—TRA P BN R E R S B 2 R E Rtk
That is why a well-learned skill is more robust under pressure, and why more practice is not always the answer:
practice that helps an athlete find the skill under pressure is different from practice that only makes it smooth in
training.
i‘zﬂgﬁﬂaﬁZ#%%?%*Liﬁ@ﬁ*ﬁmh?%%@, WhH 2" ZHE A BRER: WIEHREEN TRAFRAME, 5RRILE
The numbers / H—5

Numbers to keep. The practically important number is the size of the competition effect - the drop in performance
from training conditions to competition conditions, which is consistently reported in sport and which is usually a few
percentage points, not a collapse. That is the figure a coach should hold in mind before deciding that an athlete
"cannot perform under pressure”, and it is the reason the correct first response to a bad competition is usually a
review of preparation rather than a search for a psychological explanation.

LT . KPR E R LB R D-- AN 2% 7 B b 6 2 AR AR DL P RRIR R, A8t sErp R 4, mi Hadw

Common mistakes / Sy

"They do it in training, so the skill is learned."” It is learned in the sense that it is available. Whether it is available

under pressure is a separate question, and it is the one competition answers.
"ReAIINZE P REME], PRI YET . "ERE W' ZAE L LS T . RN TRETHARS ARG, 1 Sek 5]

"More repetitions will fix it." Repetitions in calm conditions mostly produce smoothness. What pressure exposes
is the ability to access a skill when attention and cues are reduced.

"ZMULABRRERF . "TEPER R T SRR R RN . ) PR R AR AR AR R AR PRI AR RIGE T .

"A schema is a plan.” A schema is a stored pattern that the athlete retrieves, not a plan they construct. That is
why it feels instant and why it can be wrong without the athlete knowing.
"ERR R ESURE ) RERBURIE RGN, MR AT . X IER e RN R R, IR R ETRLEE

"Pressure damages the technique.” Pressure narrows attention and removes cues. The technique is usually
intact; the conditions for reaching it are not.
"R ENEEEREEFEELRR .. REE R P ERREAR.

Why it matters / Jgft 2 HE
This section is the hinge between the practice environment and the competition environment, and it exists because
so much coaching is done in the first and evaluated in the second. A student who can state that learning and
performance are different processes, with different determinants, has a framework for most of the recurring
problems in sport: why a well-drilled athlete freezes, why a confident athlete misses an easy chance, and why
adding training does not always change the result. It is also the theoretical justification for pressure rehearsal,
which is one of the few interventions with consistent support.
RV RIS WAL MM B, B2 E, RELTPA 8RS TR B PR, ERE Pr. —Aaedth

Schema features include generality, flexibility, efficiency and updating with experience.
FX AR, RGP, B, TR TR
Key terms / O ARG
Motor learning &%)
Relatively permanent change in capability.
RE 1 HIAEDR R A 284K

Performance I
What can be produced at a particular moment.
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H—IAIRE S eI
Formulas / A3
A volleyball player uses a schema to choose a pass based on the position of the set and the conditions.
HEzRiZ 20 LA SC, AR RER B B A B R 1L R
Worked examples / &4l
>
Differentiate motor learning and performance.
X5rid s 21 fuk B
Exam focus / A
Outline the information-processing model.

i 15 B A

Linear and non-linear pedagogy - Z&tk5IEZRM:223:

First, picture it / JeiX FEAR
Linear pedagogy means one correct answer per situation, delivered by a coach who already knows it.
Non-linear means a range of acceptable solutions, with the athlete exploring to find one. Most sport is
taught linearly, and most elite sport turns out to be non-linear, and the gap between those two facts is
where a coaching career either works or does not.
KM FEERESTERERAE T ERER, e MEEF RAELT. RS — R E3ZM
B, miadh LR ZEER MR AR, W BRHRIENRLERIERIERN, XA HE%
%, IER—DIEABL AR 255 BALZERETT.

The detail / FEZIE#

Linear pedagogy assumes the coach holds the solution.

REBEFEBE RS T RIBEER.

The athlete is told what to do, demonstrates it, repeats it until it is reliable, and is then moved to the next thing.

BN RPEAZEA 2, REE, BEECHSICERTRE, REwBa T .

It is efficient: it works, it scales to a group of twenty, it produces competent athletes quickly, and it is how almost
every technical skill in every sport is currently taught.

EREA: EAER. BT R AR, RRPGER R AR NRYEA 5, Xtk B aTLT R E AR ER B8R
Its limit is that it produces athletes who are competent at the thing they were told, and who are then asked to do
something no one has described.

ERRME: e RNENE 3 RS MRS EARE N, RRAHEOREM— A AR .

Non-linear pedagogy starts from a constraint rather than a solution.

R FEN—AAEM AR —ANERE K.

The coach sets a boundary - keep the ball above the net, get the shot over the line, land on one foot - and lets the
athlete find their own way of satisfying it.

BHVE — KD F--UERIRFFTERI DL L HRERATRIZR . — R R R 1EE 3 5 A R R Rk .

Within that boundary there are many valid solutions, and the athlete is not looking for the coach's version, because
the coach's version is not in the room.

TEMFD R 2 WA ZEBRDE, M3 RS RIERBGRIRA, BIBENRAIFATES .

That changes what practice is for: it is no longer executing, it is problem-solving under a rule.

RWETHAMBE: ERBRIUT, mRAE— N TR 8.

The reason elite sport is non-linear is variance.

TRARIZ 30 2 i AR AL R, SR PR E .

In a championship the opponent does something the athlete has not seen, the conditions differ, and the athlete has
to adapt in seconds.

TERbR e L 2 Mia s B3 Wi i, SRR, Widsh 5 SaE JLFY PG .

A movement repertoire built non-linearly has a much better chance of containing something useful, because

Vitalite - IB SEHS study pack | vitaliteplan.com



exploration is what puts unusual solutions into the repertoire in the first place.

VAAEZe P77 X S EN T A BB AP AL B B R A IRV, BB IR R AR Sl A8 -5 B E G a1 2 i A
Linear training produces one solution used repeatedly; non-linear training produces many, only some of which are
ever needed - and the athlete cannot know which.

RVEINZ™ A — AP SE I HIRTE ;

RPN LRV BiRTE, Horp R — 85 2 21--1038 2 51 IS T5 s R — A8 57
The two are not alternatives to be chosen between, and the practical reading is that they serve different purposes.

PIBARIEHE—, STARERENRS TR BE,

Early in learning, the athlete needs a reliable solution and needs it to work; that is what linear teaching is for, and it
would be a mistake to withhold it in the name of discovery.

R Y, B RBE-ADTROFE. FEHREERREN;

Once a skill is reliable, the linear approach stops adding anything, and the non-linear approach is what keeps it
usable under novelty.

IXIEREEHFRER, MR 2 BA LA R,

Most programmes that fail do so by staying linear too long rather than by becoming non-linear too early.

— BT ARG G, Rt SURA BIMEM R, mAEgd )y A ik e R A B I 28 AR

REBBORWA TR e B RA, mARE il AR .

The numbers / HE—&

Numbers to keep. The number that matters here is the size of the movement repertoire, and the honest
observation is that a linear approach produces a repertoire of roughly one while a non-linear one produces a
repertoire of many, most of which are never used. The other useful number is the number of constraints a session
can hold: too few and the athlete solves one problem, too many and the session becomes unfocused, so the
practical figure is a small number of clear constraints with the athlete generating the solutions between them.

TEILHEMET . XBEEEARZRIMEEN KD, mMEsergd: R A EE R RAE — A, mARZR M5 2 A R 2
Common mistakes / Sy4 i,

"Non-linear is a modern progressive idea." It is how any athlete has always had to solve a real game, whether
or not anyone taught it that way.

et — BRI B & . e R IE 2N 5 — B DORER R e L e BE R T 3, R B NIRRT

"Exploration wastes time." Exploration costs time early and saves it later, when the athlete meets a situation the
linear method never prepared them for. The error is exploring before the athlete has a reliable solution at all.

"RRIRF Bl "PRRAT IR ], 7RIS 3 5L R Pk T5 5 R e S B 1 E I ] . FOE YRR R AR 3 R A AT

"Let the athlete work it out and you will not have coached them." You have coached them. The coach decides
what the athlete is allowed to be wrong about, and what they are not - and that is the most important coaching
decision there is.

“ikigsh i A CHB B, R AR . RS T . BEUUERR a4 LR, S RvrEft 24 IR - X 4

"Non-linear and linear are two methods and the programme should pick one." They serve different stages. Most
programmes fail by staying linear too long, not by exploring too early.
"SRR R PR, RN E . "ENRS TARBB . S8HRRTESR Y EEE K AT R, mAREHIRRS
Why it matters / Jpft A HE

This section is the closest thing in the course to a genuine professional dispute, and being able to argue it well is
worth more than remembering either side. The linear view has the historical record on its side - it produced
competent, reliable technicians at a scale no other approach has matched. The non-linear view has the ecological
record on its side - because real competition contains situations that were never described, and only a varied
repertoire survives them. A student who can state both records accurately, and say what each implies for a
particular athlete at a particular stage, is showing the judgement the section exists to develop.

X VREBITIRR P ERE FIE R r BN A, MAESE EIRIE TR, IC R — T AR A hril. Rk — ISR E i il R--E A
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Ecological dynamics sees perception and action as coupled and movement as emerging from the performer, task
and environment.
A &3 AR BN VEBU R, 22N ARGEE . RS MRS E A ™Az,
Key terms / O ARG
Schema teaching BIX# %
Structured practice that develops and refines generalised movement memories.

RIEFF se B BHEYE AN EIC I 2 e ZR T

Constraints-led approach BR#I5| 5%
Practice that manipulates constraints to guide exploration.

B PR PR S5 | R R R R o) o
Formulas / 23

A coach can combine a clear technical model with a task that changes ball size, space or time so the learner
explores adaptations.
BT ARSI AR SRR Oh . RSN MRS A S, bR BRR .
Worked examples / SE4i
>
Compare schema teaching and a constraints-led session.
FEBS B SRS A Bl B 5 | 5 PR
Exam focus / 2% N
When should practice move from a simple movement to tactics or strategy?

25 2 fik LI BE A Bl 1% 1) SR AR B SR 2

Stages, PRP and transfer - BB PRPSiEH

First, picture it / JEiX FEAR
A skill passes through stages, and the mistake is to train it as if it were always at the same one. Early, the
athlete needs to get the shape roughly right and needs the movement to be safe. Middle, they need it to
work every time, and reliability is the whole job. Late, they need it to work while everything else about them
is wrong - tired, rushed, behind, watched. Most coaches are excellent at the middle stage and then quietly
assume the late stage will follow.
—IiEAR 2 THE, MHERRILE UE—HRER—AHBERIIZE. F8], E3) R HERBOEHRBERR.
HFHREXAMER R 0 Y, TR eSFRBEN, TREMEESTE Y, miHEesn SHb—
DIERA M R SRE -5 55 . At %5, #hikdl. KSBESEPHIBBIEE NG, REwhEtie s Yk B2k
Z TR,
The detail / FEAIHR
The cognitive stage is about forming a correct idea of the movement, and its signature is inconsistency plus a lot of
conscious effort - the athlete is thinking about the movement while doing it.
NI B B RIE IR — AN IEF RN, AR R A e _E KRB EA BIRS N --18 3 BAE S RIRHE A B X A~ A0 1.
The associative stage is about making it reliable, and its signature is fewer errors and less thinking.
IRE B B H R L E RS S, FHERERED. BEwb.
The autonomous stage is about performing it without attending to it, which frees attention for the environment.
HERBAHAREAEREHINILTRRE, MmitiEERsmst.
The stages are not optional labels; each one has a different job, and practising stage three while still in stage one
is not advanced training, it is noise.
XL BEAS R v ik bR 255
B AWEARGLE, WEPLTE BRI EAE=HE, PRBEIZE, mdss.
PRP - periodised resistance training or periodised training generally - exists because of a limit that is easy to miss.

PRP--FIALHIRLINZE. B LR LR -- 2 BR DAFAE, R — A5 5 i B I B Y o
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Specificity is the idea that an adaptation is specific to what was trained, and the practical consequence is that
general preparation cannot be replaced by specific preparation.

R TR ERIE B S P R AR R, 1 SERr kit — Rk s S RE B L Wik s P K
A genuinely specific session, done when the athlete is fatigued, is worth considerably less than the same session
done fresh.

BB RE T — K EELTANZR, A BACT R EH B R — iRk

That is why the order of the week matters, and why an "extra" technical session added on top of a hard day usually
costs more than it gives.

KRR 2— FRNF RER, ot 2B H 2 BB —a s s AR TR, @A KTl

Transfer is the third piece, and it is the one that decides whether training shows up on the day.

IR NG, WRICEIZR G 2 RIAELLSE H A —H.

Transfer has three faces: whether a change carries from one task to a similar task, from gym strength to sport
performance, and from training to competition.
IERA AR : —PhSCEREE N —IESSE B RIRIIESS . NS s h BEBRlazh R, DIRANNGIESFILLTE.
All three are imperfect, and each has a known pattern of what transfers well and what does not - strength transfers
to strength-dominant skills better than to skill-dominant ones, and vertical jumps transfer well while squat strength
transfers less to sprinting than people expect.
ZFWMAER, mHE—AEE AT LB AR - Be B SR AT B AR 3 SRS AR A
M E R BGERBASIRET, i & ol e R W L A AT IR 222 .
Putting the three together is the actual job, and the sensible structure is general preparation early, specific
preparation later, and a taper that reduces volume while keeping intensity.
ZHBEEARAEMTTIE, MMMt SH—Rks, RULRTES, DR—AFRICR R .
The taper sounds counter-intuitive and it is the most consistently supported part of the whole picture: fithess is
largely built early and lost quickly, so a well-managed peak arrives from removing fatigue rather than from adding
work, and athletes who arrive fresh frequently out-perform athletes who arrive tired having "done everything".
IR R B, e R R IR — B PRRE AR AR, P RA— AR R AT AT R B iR
The numbers / H—5

Numbers to keep. The taper is the number to know: a reduction in volume of roughly 30 to 60 percent over the one
to two weeks before competition, with intensity maintained or slightly increased, is the range most consistently
associated with better performance. On stages, the honest position is that the boundaries are fuzzy and the
practical guide is behavioural rather than numerical - the athlete is still thinking about the movement, they are
thinking but reliably, or they are not thinking about it. And the ordering rule that follows: general work when fresh,
specific work when fresh enough, and never specific work on top of fatigue.

W RICERET . ERANERIECT : fEHTERT— 2P ANIL 2 BREIEZ30%3160%. R PREFOEIE e M i, 25 R

Common mistakes / Sy4 i,

"Autonomous means relaxed."” Autonomous means it no longer needs conscious attention. Relaxation and
automaticity are different, and an athlete can be very relaxed and still consciously controlling every phase.

"HERRIA. "HERWEEAHREARNNER. BmAa R mm®, @205 DAER R, WA b i

"Specific work is always better than general work." Specific work is better than general work when fresh. On top
of fatigue, the same session is worth less, and adding it usually costs more than it gives.

"RINGBRMT BRI, REFEE, LWMINZGHRT Rl %z b, F—sRER e, mitemk3kaE R

"Strength transfers to everything." It transfers well to strength-dominant skills and less well to skill-dominant and
speed-dominant ones, and the transfer is never automatic.

"NBEERE Y. e BRESEBARTEAT, AR T SR SRR, W HXANER R R A 2.

"Peak fitness means training hardest into the competition.” Fitness is built early and lost quickly, so arriving
fresh usually beats arriving tired having done everything.
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Why it matters / Afl AEE
These three ideas are the skeleton of every programme in sport, and they matter more than the exercises do.
Knowing that a stage has a job prevents a coach from practising a skill wrongly; knowing that specificity and
freshness are a package prevents a well-intentioned extra session from undoing a week; and knowing how transfer
fails prevents a strength block from being credited with a sprint improvement it did not produce. Together they are
what lets a student read a training plan critically rather than admiring it, which is the difference between following a
programme and being able to design one.

REABSAR T2 s RIER, mET ARG 2B HE, AE - AREAER I, AR I SRR B 25 7

Six transfer types are skill-to-skill, practice-to-performance, bilateral, stage-to-stage, abilities-to-skills and
principles-to-skills. Positive transfer helps; negative transfer can hinder.
AR R BIELRE . ZRol BIRBL. WM. FrBeBIREE. AE I BIHRE AR MBIHERE . EIERB IR 2], TUEB B,
Key terms / O ARk
Worked examples / S5
>
Practising a chest pass can help a bounce pass; balance learned earlier can help advanced gymnastics.
252 Wi A ERT B R AR ER s IS 2 BB AR ) T R B e R kR
Quick check / Bt s
1. Name the three stages of learning.
BRI ZA BB
Exam focus / 2154
Why should learners avoid overlearning?

It 25 2 B L G BE 27 21 ?
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C.22

Attentional control
R

Guiding question / 5|5
How does attentional focus influence skilled performance?
TERCHL R i S R R B

Attention can be internal or external and broad or narrow. The focus should match the task: external focus often
supports automatic, fluid performance, while internal focus is useful for early learning and technique correction.

ERA N IREANER. ) SR . BRI SRS VURC: SRR B SR A A A RBL, R AE AR I AR E .

Internal, external, broad and narrow - N#E. #biB. WS AR

First, picture it / JeiX AR
Attention is a limited resource, and every technical cue a coach gives is a request for some of it. Some of
those requests are useless - asking an athlete to focus on something the athlete cannot actually perceive
or control is a request that cannot be met. The skill is not in giving more cues. It is in knowing which cues
are worth the resource and which are a waste of it.

FRER AR, MG NS FEARRRE R TER E Ry, Hrh— SRR TLAM--ikia3h i Xk

%{f%"f@*l‘ﬁh%?ﬁﬁ%ﬂi%&ﬁ%m L R AHIEBHE R HIR . BT HE SR, MAET MiBEkL
PMEHX DY BT, WRLRIRIR 3

The detail / ¥R
An internal cue points attention to something inside the athlete - a body position, a feeling, a rhythm, a thought.
PRSI TE RS M3 30 RN AR P --— A SRR —FRaE, — A% — R
An external cue points it to something outside - a target, a landing spot, a line, an opponent's position, the sound of
the catch.
SRR AR E TR RSP R A --— A B R, — AR — SRR XPTPRINE. #BEREEE.

Both work, and they fail differently.
PIEERA AL, mH RO AR .

Internal cues are portable to any environment but risk the athlete monitoring a sensation that does not correspond
to the outcome.

PR R AT B R BIME M ER ST h, (H] g ki 2l 5 25 W — P15 85 8 A X B A R 5

External cues are easy to check and to correct but are sometimes unavailable at the moment they are needed.
IMBIRRE SR FHAIE, HARTEREAR AR,
Broad and narrow describe how much of the performer the cue addresses.
P55 AR R ) R THE 1 B REH .
A broad attentional focus is on the whole movement or the whole picture; a narrow one is on a single detail.
RATER SRR A S R R P 5 L
A broad focus tends to support planning and rhythm and is what you want in early learning and in open, fast
situations.
AR L.
A narrow focus supports precision - which is exactly what an elite performer needs, and exactly what an early
learner cannot use.

SRR LR TR RIVEAI I 28R, AR WIS I DAROIFIR. PRt i BE P IE 2 A R Y
AR SRR MR- X IE R SR T 2, IERPIAE LR

Narrow attention has a real cost, which is that it removes information.

HMERH LR, MERETHER.
A performer locked onto one detail performs that detail well and stops seeing everything else - the opponent, the
space, the pattern.

—BEBUEAERA AN _EARTEE SIS R, HEILAI Y-SR, 2R, B
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This is why an athlete who is excellent at a technical correction can suddenly look worse: the correction was right,
the cost was paying attention to it, and the cost showed up exactly where the athlete stopped looking.
XA 24— BIAE A F ARG E M RTINS TR SORB R 2 MASIERXE, AHREERE, miCHHEHR HIRAL
Which is why distractors are a legitimate technique rather than an exception.
PR e PRI R — W AE S g AR T A =2 Bl o
A good distractor is a signal that captures attention for a moment and then releases it, and it works because
attention is a limited resource that will be spent on something.
— AR — A IMEERE R 2 BER XORCERIES, MEZPMUAR, REHERR MBS rA RS
In shooting and archery the distractor might be the target; in a racquet sport it might be the strings on the
opponent's racket, which pull the eye at the moment before contact.
TESFEASET P, TR RE RO
The point is not to deceive the opponent's eyes.
TR E D, R TFER LAIL, eLemERa—ZHE k.
It is to move your own athlete's attention to where it needs to be at the moment it needs to be there.
A RGO TR, TR TR H Cig 3 5 R RS 2 e AR RAR — 2P e 5 .
The numbers / H—5&

Numbers to keep. The useful number is the count of cues per attempt: more than a very small number competes

with itself, because the athlete cannot hold several narrow attentional focuses at once and the attempt to do so is

itself a distractor. One cue per attempt, changed every few attempts, is a more effective design than three cues

held constant. And the timing point is quantitative too - the window in which a distractor can be applied is short and

sits immediately before the key instant, which is why the cue has to be timed to the movement rather than to the

session.

WREICENEE . ARNE T RBRERNIG R E: B fUMMIBE, RZMSEMTES, FiEsh i KRRy 24 HA 1R
Common mistakes / Sy4s s,

"More cues means more help." Several cues compete for the same limited resource, and the athlete ends up
attending to none of them properly.

PR SRR . " BAIOR AR AR, 823 R R A A R R .

"External cues are objective, so always prefer them." They are easy to check, and they are sometimes
unavailable at the moment they are needed - an athlete cannot look at a target that is behind them.
"SNP R, FRCAR R EMN. “ENESRE, HANEREMN DR FE--23 RELE R AN ER SR H .

"External focus makes you focus on the target." An external focus directs attention toward the goal. A distractor
is a distractor because it deliberately takes attention away from where it was going.
"SRR RS RIET B, MR SIRERE SR BAR. FRWZ PR TN, ERERERER R A R R AT HE .

"A distraction technique is about the opponent.” In sport psychology a distractor is a tool the athlete uses on
their own attention.
"FHRRA RIS FH . fEiadhoiEh, FIRWZEs) B AR CiER LT H.
Why it matters / Jgfl A B

Attention is the scarcest thing an athlete has on the day, and this section is about spending it deliberately. The
coaching skill it describes is genuinely hard: knowing which cues a particular athlete can actually use, at what
stage of learning, and at what moment in the movement. A coach who gives three cues at once has usually given
none, and a coach who gives one well-timed cue has done something quite difficult. It is also a section with
immediate practical transfer, because the same reasoning applies to attention under fatigue, under pressure and in
tactical decision-making.

TERUZIE 2N AL 38 H sty kM, X — Wika R A P E e . PR R E S S FURNE: 0 B A 8 3 b3 b |
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External focus is generally more effective for skilled performance, but internal focus can help initial learning.
AR B AR T RGREL, HNE RSB TR .
Key terms / B0 ARiE
External focus #hBidi
Attention on the movement effect or environmental target.

RESMEBCREIABE B b7
Attentional narrowing &M%
Reduced processing of peripheral information under high arousal.

T R R I /0 o 55 B 1
Formulas / 23

For a penalty, "see the target and trust the technique" uses an external focus; a long list of body instructions can
overload attention.

TiER BB HA PG A RIMRE R 2 084 2 ER A .
Worked examples / &4l
>
Define internal and external attention.
5 LN TR AR IR
Exam focus / %A
Give a penalty example of internal and external focus.

rlgs Rk AR R B 1

Distractors and control strategies - T3R5 5 SR

First, picture it / JeiX FEA
A control strategy is a decision you make beforehand about what to do with your attention, and making it
beforehand is the entire point. Deciding mid-event is not strategy, it is panic. The most useful thing a coach
can do for an athlete who freezes is to decide, in advance and out loud, where the athlete's attention will
be - because a decision made in advance can be executed, and a decision made under pressure cannot.
R R RS R M Ay KT EHEERBAE R A, T e B R A FEHFE e AR R, Tk
RfiEL. X F—piEiErasn 5, HZEeMiRA HFEN, MRS FH YR IX AHE ) 5 A9 TE R L HEE R 5
B SR BH RDOE oT PARE AT, RN TR A O S RE .
The detail / FEZIER
The basic control strategies divide by what the attention is aimed at.
FEA By SR 4 1k R Il 25Kk Rl 55
Association puts attention on the movement itself - the feeling in the hand, the position of the elbow, the rhythm of
the prep.
A AR B B A Bp-- T ERRRSE. FHPRIDIE . W3 ER %,
Dissociation puts attention on the outcome or the environment - the target, the score, the opponent, the next point.
o B SRR AR 8 R R BE -0 Wesrs WP F—A%.
And dissociation can be external, pointing outside the body entirely, or internal, pointing to a sensation such as
breathing.
Sr BB T PARIMIRAY,  SEaxR ) Bk 2 Sb;
All of them work, which is why the choice is not "which is best" but "which suits this athlete in this situation”.
B RERRY, 5 1) RX R R
ZEWAR PR R BT, TR NS & IX AHE 3 AR MEBE T
The practical value of a pre-commitment strategy is that it moves the decision out of the moment of pressure.

FORORRIS AR, T ERIERH 7RI,
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An athlete who has decided in advance to watch the target does not need to decide anything at the decisive
instant, and removing a decision from that instant is worth more than any technique the athlete could execute
there.

— PRI R OB B, EJOE BN TEMUEMJOE, WA — A B R E—AUOE, HIBRLE ) 5 fETE A AT EE T
This is the mental equivalent of the biomechanical argument for a pre-determined take-off position: a movement
that is already determined needs no decision at the moment it happens.

XAEOHE BT AN A XTI S kA B e — A C2meiishiE, fe8 ZENB— XA R EEMIGE.
Arousal regulation is the other side, and it is a matter of turning the volume up or down before the event rather than
during it.

MR Y R S, ERAEIHEZ AT A R 2 T & B S ek KA ) .

Breathing is the most portable tool because it is the only physiological process the athlete can deliberately change
and the only one that is also under voluntary control at will.

PR R WA TR, BB RERIZ 3N RARSHIE SR M — A B, R — HIE A TR 2 TR
Slow, long exhalation shifts the balance toward parasympathetic activity, which is why a breathing routine is a
more reliable tool than an athlete hoping to relax by deciding to relax.

218, AR IS PR M AR S, X 24— AR Bl b — a2l B PR TR — T ORI R S 2.
And then there is the category that includes the familiar pre-performance routines, the visualisation, and the
self-talk, which all work through the same door: they occupy the mind during the window in which worry
would otherwise occupy it.

R RIB—I, WFHRBHOFEHIHIRE. ORI LM EHBNE

> M EAER @ R — R TEER: SRR A 2 ST aB B E 0 B T .

The best of them are not mysterious. They are simple, repeatable, and short, and the reason they work is that
attention has to be spent on something, and a routine gives it somewhere better to go.

H R A ek MRS, EE, W, mMeENZPmUAR, REERDSAHIERREE, m— A PIRS T E— B
The numbers / H—&

Numbers to keep. The window is the number: the interval between arriving at the venue and the event beginning is

when a pre-commitment strategy is set, and the interval between the event and the first contact with the task is

when it must still be available. The second practical figure is the length of a breathing cycle used for regulation -

the longer and slower the exhale, the larger the shift, which is why counting the exhale rather than the inhale is the

usual instruction.

TRECEMECE. WO BAYh BTG MG, RiE R RIS %, W HRE S5 — Kz
Common mistakes / Sy

"Just relax." Relaxation is not a strategy because it names no behaviour. A breathing count, a gaze point and a

phrase are strategies; "relax" is a wish.
BRA—FERAT. BURS R —ANRES, PUAEBRAREEMIT . BRI, —ASERA. —AE AR s AR AR,

"Internal focus is always better." Internal cues support monitoring and rhythm; external cues support targeting
and judgement. The right choice depends on the task and the stage.
"I KU RSB AT . "INTRRR SZ RN 3 SRR R SRR A . R TR R TR S B B o

"Turn the thought around during the event." A thought that has to be reversed takes time to reverse, which is
exactly the resource the situation does not have.

TER R PR R AR EBR AT R M RE R FE, MR S P B A BT

"Visualisation is preparation." Visualisation is attention management. It works by occupying the mind during a
specific window, and it works less well as a general rehearsal of technique.
"R RS "ERREREE. RN ER O SRR T mEER, mEhRARRSATE, ERENEMIS.
Why it matters / Hft A B
This section is the most immediately usable in the whole theme, because almost every athlete can use a control

Vitalite - IB SEHS study pack | vitaliteplan.com



strategy and most have never been taught one. The reason these techniques work is worth understanding
precisely because it is not mysterious: attention will be spent, and a strategy decides where. That is the same
principle as the attentional section before it, applied deliberately, and it gives a coach something concrete to build
rather than an attitude to encourage. It is also the section that translates directly into a competition routine, which is
one of the few mental skills an athlete can practise, measure and refine.

XV R BT B MRS, PO LTRRALE 2 BYARRE I LRI, 1K B BOMNRBEEGS . BLRIXLEE AR Z B A2 HT)

Pre-performance routines, breathing, focus cues, self-talk and process goals can clear irrelevant information and
refocus. High arousal can create tunnel vision, fewer cues and poorer decisions.
Penima. MR, Rtin. ARG B DUEBR MG BOFEB A . R 2 R E L . RIS .
Key terms / o ARiE
Controlled distraction SZ#4i#
A deliberate cue or routine that redirects attention.

ARARERRE, HTERGISER.
Self-talk H#FXi%

Internal statements used to guide attention and behaviour.
TSI R ARG S .
Formulas / &%
A player bounces the ball twice, breathes and looks at the target before the attempt.
ER GAETIRRATSERPIK . W JTA ) H R
Worked examples / 925
>
Classify a distraction and select one attentional-control strategy.
ST PRI T2 15— P R e L SRt
Exam focus / 25N
How does high arousal affect attention?
e MR S T 2

Task matching and self-talk - {E55 VLS H &G

First, picture it / JEiXFEAR
A task can be made to ask for less, and asking for less is not cheating. If the goal is to hit the ball, the task "
get the bat to the ball"is a different size of question from "hit the ball perfectly”, and a human being can
nearly always attempt the first one. Same athlete, same ability, same day - different task, different
outcome, because the difficulty is a property of the question rather than a property of the athlete.
—IEE S5 DA B E R DIARTE, TERSE DI RN IR AR R, R ERERIER A e b
hER R KPR, i—ANNLPFRRE2KATE . FERZ350. MR, F—X-FERBES. TR
BISER, PUORMERE BRI, WA RRiash 5 etk

The detail / FE4IHF

Task matching is the systematic version of that.

155 DUlic 23X — LR R GRS o

One common approach reduces the number of units in the task - a three-touch sequence rather than two, a longer
runway, a larger target, an easier surface, lower stakes, fewer obstacles.
— B WABTE R AR 55 rh Y BT BOR-- KB A R PIR . EREIBIE . EREIEAR. BAESRME . BARIRRE. B ARRR
Another approach reduces the information the athlete has to process.
Ty —PEEE R IE B B ST PR S B B .
A third changes what counts as success so that a partial success is still a success.

BRSO T 25T, AL R R R .
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None of them make the athlete more talented; they make the problem solvable today, which is what creates the
practice in which talent then grows.

EMNBA LB ABEERR;  eNREREES KRG #, miX E R e ik R PR K EIBR R .
Self-talk is the internal version of the same idea.

A i R ] — AR I PR AR .
Instructions like "bend your knees" or "eyes on the ball" are task-relevant self-talk; motivational self-talk like "push”
or "come on" and negative self-talk like "don't mess this up" are the other two categories.

“Ja e BRI R X R A & R S AR SRS A H
Instructional self-talk is the one that is reliably associated with better performance, and it is the one most athletes
under-use, because they reach by default for motivational self-talk, which raises effort reliably and improves
technique rarely.

“TRAE™ X AR RS BLPE B BN R B X R 5P B RS R SRR

4 AFE R S BRI EM A, WRK ZBUS3N 5 EE A RATEA--B A 23RN B IR HLPE A BxHE, s ET S
Timing matters more than people expect, and the distinction is between process and outcome.

I BLEE ANTYIR B RS, i X e TR S 558
Process self-talk refers to something the athlete can do - "smooth", "through the ball", "tall" - and it directs attention
to controllable factors.

R s i NEEIASRRT U b LAtk S 7 % = g = M % 18 9 | | DR E il
Outcome self-talk refers to results - "win", "don't lose", "beat him" - and it points attention at something the athlete
does not control.

SR EBORERE 18 5 R - o Wb e HR TR R 98 20 B R A AR
A good deal of the anxiety and distraction that athletes report at competition is outcome self-talk that has been
rehearsed until it feels like strategy.

BENRTELL TP PIRE KR EIES 0, HR o SHER 2RSS R 45 R P F ki
The combination is where the useful work happens, and the honest summary is that the strongest version uses all
three kinds.

SEHRMSA A RA MR AR, WsERRgE: SRR E 8 =
Instructional talk for the technique, motivational talk for the effort, and a plan for the outcome talk that displaces it -
and the plan is usually to notice it and redirect, which sounds trivial and works because noticing is an attention
event and attention is what the process talk was competing for in the first place.

ARG HTRA, APHRHEHTE 1, ek G5RPOE WA — AR E S B RI--X A Rl 5 bR TR B e IR R mk
The numbers / H—H&

Numbers to keep. The useful figures here are the design ones. Task matching works by adding a constraint or

removing one, and one meaningful change at a time is the rule that makes the gain attributable. Self-talk research

is clearest on the effect size of instructional versus motivational talk, and the honest reading is that the difference is

real but smaller than the athlete's experience of it - which is another reason to select on task rather than on taste.

The measurement habit is to count the proportions of the three types over a session, because most athletes use

motivational talk far more than instructional talk and the imbalance is usually invisible to them.

TRECEMECE . XA ARG . 55O el /b — A A SOCREEM, m— XK R RE RSO, ikl
Common mistakes / Sy

"Positive thinking is always better than negative." Motivational and negative self-talk both raise arousal and
narrow attention. Instructional talk is the category reliably associated with better technique.

PO B S B AL A " ShALYER S Pk B B AR 2P R AR TR A 15 S YRS AR S BOR RBLERE SR IR

"Task matching is making it easy." It makes today's problem solvable, which is a different thing from making it
easy. The difficulty is deferred, not removed, and the next task is a fraction harder.
RS UL R AT B R R gk A KBRS RG T, XMt ERRRAbIE. EERHEIE Y, mARBHRT, mF—4

"Outcome self-talk motivates." It points attention at something outside the athlete's control, usually at the most
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consequential moment.

"GERPEE B RENAN o "EICTERTS 18 3 BOCTA BTG, ) ELI R AR S BRI % o

"Change several things to see what works." Change one constraint, or one type of self-talk, and measure -
otherwise the improvement cannot be attributed.
"B EOUEBRBHA M. "R — AR — R RS, R)5HWE--BWEE AR,

Why it matters / Jgft A B
Task matching and self-talk are the two techniques in this theme that a coach can prescribe concretely and a
student can practise immediately, which makes them a good place to convert theory into behaviour. The
underlying idea is the same in both and is the most useful sentence in the section: difficulty belongs to the task,
and attention belongs to whatever the athlete is rehearsing saying to themselves. Change either one and a stuck
athlete moves, which is a considerably more encouraging finding than the alternative - that stuck athletes need to
want it more.

fES5VLBC S A BAE, JRIXA TP AREAIT i, 22 DSERIZR ) P AR, X EEE VSO BN T s i . W3

"Don't miss" can increase anxiety; "calm and focused" or "see the target" is more controllable and task-relevant.
"RERGE I RERIINERE; R AL SR BRI B E A BIEESS .

Key terms / O ARiE

Goal setting HA#%E

Setting process or performance goals to focus controllable actions.
Ve P R H AR DL T #4780
Formulas / A3t
Practice with crowd noise or pressure cues so attentional control is trained, not assumed.
TENBER SR NIRRT ER), RIS RN g A R SR
Worked examples / &4l
>
Choose the attentional width that fits a task.
WSS A G HER) .
Exam focus / %A
Give two external and two internal distractors.

S P IERE AR T
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C.3.1

Achievement motivation
5% 3l LiN

Guiding question / 5|5

Why do some athletes approach achievement challenges while others avoid them?

Jift 2—25a 30 5 AR Pk, 1 55— 2l

Achievement motivation results from personality, situational factors, emotional factors and behaviour. Task

orientation is self-referenced and values effort, learning and persistence; ego orientation is other-referenced
and values winning and ability demonstration.

BRI AR EBE. MBI IR . 5 ERCARNSE, EHS. FoImkss; ARSER DA NS, ERE

Need achievement and orientations - Rt 5% M)

First, picture it / JeiX FEAR
Achievement motivation is a need to be good at something, and like every need it has two faces: a drive to
improve, and a drive to look good. Athletes who look like they want to improve sometimes want the second
one badly. Telling those two apart is the single most practical judgement in this whole section, because the
two look identical from the outside and need opposite coaching.
BRER AP 75 BAE A LIS, MG —ARE—, EAMEImIL: SOk, mBAEEREh. B
R EGEP R 5, AR ARRE R E . X P S H R h i kR Ry, B AR B BN 7E &
—tE, AEHEH BT K.

The detail / ¥E4IHR

The need for achievement is a need for excellence, and it shows up as a preference for tasks of moderate difficulty
- hard enough to be a real test, easy enough that success is possible.

B T SR LR TR B, B RBL ) v S A 55 R - HE R R IE IR, U S BRI R W RERY .
That preference is the diagnostic feature.
IXPMRST R 2 WTHFAE .
An athlete who chooses tasks that are comfortably easy is not being cautious; they are choosing tasks that will
confirm what they already believe about themselves.
— LR A CRAABRAE AT ITE S5 9i3 20 A A R AR
And an athlete who chooses tasks that are almost certainly beyond them is doing the same thing in the other
direction.
fefr R e TIA A CBEA & &RIES .
miEFEILT-H €t H SR RESRZEN 5L, MR E — 3. R .
From that preference the two orientations follow.
F X IR 7 IR A PR )
Achievement orientation is a need to master, to grow, to be able to do what the athlete could not do last month.
PR R R TR, WK, BEABEE LA HBARINE;
Performance orientation is a need to be superior, to be better than others, to be seen as competent.
SR R TR B A HEB AR .

Both athletes will train hard, both will follow instructions, and both will look committed - which is why the two are so
hard to tell apart from behaviour alone and why the test is which tasks they choose and how they explain failure.

PRI I A2 30 R A IR BR 28R 4 B RARIN--X IR R A 2 BOMTh BB #E, Wb A FOE AR AE T A3
Where the orientations diverge is in how they respond to a bad outcome.

PRI o] 6 53 e AE T & AT T o] [l B — AN IR 25 R

A mastery-oriented athlete treats a loss as information about what to work on, and their effort afterwards is usually
higher.

EAR I 138 20 At — DRSS A R R, Z RIS il T 5
A performance-oriented athlete treats a loss as information about themselves, and the effort afterwards is usually
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lower - because more effort would make the verdict more public.

SR S 3N BRI ER T A CHEE, a5 1l % B AK-- B 255 h 2 A PeEm A .
The pattern is the same in a bad grade, a missed selection and a dropped game, and it is usually misread as a
loss of motivation rather than as a change of direction.

FEIFEA U — X2 RE . —IREEM—HRAZ )5, mHEBEHERINN N TR, WA R—T W8T,
The two also coexist, and that is the more accurate picture.

PR AR, mkA R AP 5.
Most athletes want both, and what varies is which one is dominant in a given situation.

KREBGEH) BB AL, B RS BB P —A b 5.
The practical consequence is that the question "is this athlete achievement or performance oriented" is the wrong
question, because it forces a binary on a person who has both.

ShrtEie R, "X A0ia3N bR BRI R R S R R A ER I, By e R A PIE A S .
The right question is which one this athlete is being pulled toward here, today, in this task - and the answer is
usually visible in the task they choose next.

IEFRREIR: XALEEN BAEX B A4 K. FERXWE S5 bl (a1 h— A~-- i B 508 75 it 5 1 3 T R R0 55 B
The numbers / H—5&

Numbers to keep. The cleanest number in this area is the task-difficulty choice, because it is a decision rather than
a self-report and it is available on every set. The second is the effort following a failure, which is easy to record
and hard to argue with. And the third is the proportion of training time spent on tasks the athlete could already do
perfectly, which is a surprisingly good index of whether a session is producing mastery or merely producing
repetition.

TEILHEMBT . AN RER TSRS ENRE, BABR AN JoEmAREITE, mBS—d3/eakEs, B _ARR
Common mistakes / S5,

"High achievers just want to win." Winning is what performance orientation wants. Achievement orientation
wants to be able to do something they could not do before, and the two athletes can look identical while wanting
opposite things.
"R E SRR . IR SURIR AR A . sk R AR SRR S B A S22 WA BN, WX PAEEN BT DAE R R — Rk,

"Motivation dropped after the loss." The effort drop after a loss is usually a change of direction rather than of
motivation, and it is reversible by changing what the next session asks for.
"R RN R o RIBCZ IR RS 0T Rl AR T B AR R A S B, i ELT DLl e T — S I SRR R RN

"Choose the right orientation for your athlete.” You cannot convert one into the other on demand. You can build
a climate in which one of them is easier to act on, and that is the available lever.

"HREE 3 BUE — A IEBIRIHR A o IRICTEAR BRI — PR T — e TRAEMIAYRE IS — ik rp—FisE 2 B BBk AT A,

"Both orientations are fine, so ignore the difference."” They predict opposite responses to failure and opposite
reactions to feedback, which is not a detail.
"PARPEUR ERRGT, AR HEDOMN. e AT R TIN R R R . R RS R B R, XA R .
Why it matters / Hft A B

This is the first of the motivation-theory sections, and it earns its place because the distinction is observable,
teachable and immediately actionable. A coach who can read which direction an athlete is being pulled can choose
a task that helps - a harder, more learnable task for a mastery-oriented athlete, and a clear, non-comparative
standard for a performance-oriented one. It also reframes a frustrating athlete: a performance-oriented athlete who
appears to have lost heart after a loss is usually running a coherent strategy that was designed for a different
world, and it is easier to work with than to correct.

XRAPLBLR AR HISE W, CZPCAMER AR, R X R WG, W, mEHA PR —RiRE kIS 3 b i
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Task orientation focuses on self-referenced improvement, effort, learning, responsibility and enjoyment. Ego
orientation focuses on outperforming others, winning, avoiding failure and protecting self-worth through
outcomes.

S EMRIEARSHENED . BN, F20. 5HEMSER; AREMIESMA . Rk, 8RS Pl R 55 R/ R A 5.
Key terms / B0 ARiE
Task orientation fE%55E )

Self-referenced focus on learning, effort and improvement.

VHEASM, RiE¥2D. Bhmid.

Ego orientation F#&E M
Other-referenced focus on superiority and winning.

PN 2R, SRk .
Formulas / A3
A task-oriented athlete asks for feedback, reflects and stays committed after a difficult session.
RS EmZ s TR B, FFERMENZR G RN
Worked examples / 925
>
Compare task and ego orientation.
FLERAE 555 1) Fin B B E ] o
Exam focus / 2155
List three features of each orientation.

53515 H PRI 1) B =AM IE

High ego with low ability and coach influence - EHE®RERM . IKAE 15 B Hm

First, picture it / JEiXFEAR
An athlete can be absolutely certain they are good at something and be wrong. Certainty and competence
are independent, which is why confidence is not a diagnosis. The dangerous combination is high certainty
with low competence, because it is stable - the athlete does not seek information that would correct it - and
the coach is then left trying to change a belief that will not move on evidence.
—Pia 2l BT PASE T H CAEREE LR EH, RRHRE. SRy, R a2 ErR—4
L. fEIRHIAERSTHERIMKRE N1, P EREERN--XDHE ) A 25 TR IEEHIE R - BT =2 1
BB AT ZEHIERm BN IIEE.
The detail / FE4IHF
High ego with low ability is a specific and common pattern in sport, and it has a shape.
= HRIMAKRE S fEia 2 b — A Bk & WL, eHTBR.
The athlete takes credit for good outcomes regardless of the cause, takes blame for poor ones regardless of the
cause, seeks information selectively, and reacts to criticism by disputing it rather than testing it.
Xppad R E R TA S, KiREARM4; ERESRAETAC, FELREN;
None of this is dishonesty.
PRI FHRE R FRRLR B A AR 8] BIAE T .
It is a self-assessment that is accurate from the inside and inaccurate from the outside, maintained by an athlete
who is usually performing well enough at the start to be rewarded for the belief.
X B AW
X AIRA RS IMRBE AR TR BRI, MZEFEErR— A TE RN B RBUE NS AF . P PRX AN & R 2 g 3
Why it persists is the useful part for a coach.
CRMREFFEE TR, X B HHIART .
Early performance and early results both support it, so the belief is repeatedly confirmed.

BRI YRS LR, Pl ESHR Z A
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The athlete is also protected from the evidence that would correct it: they seek feedback that flatters, they interpret
setbacks as bad luck, and they are reinforced by teammates and spectators who read the confidence as
competence.

X2 3N 5 W] b Z BB AR B4 E B RE B RO e AP Rt SRR RIE A I BRI B B SR AR
The result is a self-assessment that is robust against exactly the information that should undermine it.

R R — O R TR e LI I 55 B S B R B RITAR .

A coach's influence here is limited in a specific way, and understanding the limit is the useful skill.

BEFALIX BP0 RS BT ) ERAFREY, MR AR A R A R Ae .

Confrontation rarely works, because disputing the belief invites the athlete to defend it and produces a public
contest the athlete will not lose socially.

HEMTIMRPAER, PARBBMEEZLE RBHREE, ek LA SR A7k

AR REPRRAARIE, THXAME B S A R
What has more effect is indirect: raising the standard of the challenge so that the belief is tested by the task rather
than by argument, structuring situations where the athlete cannot attribute the outcome to luck, and giving
feedback that is about the specific behaviour rather than about the person.

FHEZ ) BICTEIRE RIAPE T2 UM EE  JRa e BRAT R m A e A N Bh R it
And the honest ethical position is that the athlete is entitled to believe what they believe until the performance
contradicts it.

ML AMEEE LR 83 A BHERTHIGER, HBIRASZFE.

The coach's job is to arrange the performance to contradict it, and to do so without humiliating the athlete in public,
because humiliation produces compliance rather than learning and it produces it only until the athlete is
somewhere the coach cannot see.

HEM TR ZHE— RS Z P BRI, T HEAEAS A I 2 FX 008 ) 5 TS DL T 32)-- B 22 5% A A A 24220, it H R
The most effective long-run approach is the slow one: make the standard visible, make the feedback honest, and
let the athlete draw the conclusion.

REPRB AR ERIA B b W, iLRBIPRFFRSE, REikE30 5 H ORI ®R.

The numbers / H—5

Numbers to keep. The most useful measurement is objective and simple: put the athlete and a coach or a partner
on the same task and compare, because the belief is about a gap that only a comparison reveals. Second, the
feedback record - what was said after each session, and whether the athlete accepted it, changed anything, and
argued - is a surprisingly good early indicator. And the honest limitation is that no quick intervention reliably
reduces an overinflated self-assessment, which is why the practical expectation should be set in months rather
than in sessions.

TEICHEMET . A AR FmE R 132 RS B R — RS IR, BARXAME &R R — A R LB f
Common mistakes / Sy4 i,

"Break the delusion."” Confrontation produces a public argument the athlete cannot lose socially, and it produces
compliance rather than learning.

TR, "2k — SR LG R T ATFSR, TEL LR R 22:1

"They know they are good, they have just lost the plot." The belief is maintained by selection: the athlete looks
for information that flatters and reads setbacks as luck.
"ReANANE B O K, RREERRE. "IAMESR R XALEE) BRI AP ER, TRk <.

"Feedback will fix it." Feedback about the person is disputed. Feedback about the specific behaviour, delivered
consistently, is testable - and that is why it works.
"RIGRER . "RTIXA AR BIR B KT EARAT B 5 158 0w e 6 - X B R B A R

"Confidence is always good." Confidence unsupported by competence is a liability, because it removes the
athlete's incentive to seek the information that would improve them.
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"AfESRHE. "RAR RN AR M, POVERE 123 5k FRIBLERE LA iSSP,
Why it matters / JfFAEHHE
This section is uncomfortable because it is about a mistake coaches make from benevolence rather than from
malice - assuming that confidence is a good thing to build. It matters because the pattern is common, stable, and
hard to reverse, and because the coach's most natural response is the one that works least. The transferable
judgement is about sequencing: get the athlete into situations where the standard is visible and the evidence is
honest, and let the belief meet reality on its own schedule rather than on the coach's.

B—WENSEM, FOyevii R 8 T8 m R ss--BOE A 52— fHEMRESL T . B2PDEE, REXAMRAR

Reward structure, norms, social climate and task design send messages about what is valued.
RPhEEH M. RSB RS 2R 2 s E ISR .
Key terms / B0 ARiE
Perceived ability %19¢AE
The athlete's belief about their capability.

B3N G B BrRE N RIE &
Approach behaviour #EiEfiHh
Taking on challenge and practising effort.

SIS 1.
Formulas / A3
Change "You are the best" to "Your preparation and decision improved this set."
T8 e B SOk IR e S AR IX — R A P
Worked examples / S5
>
How can coaches encourage approach behaviour?
BRI i 1T ?
Exam focus / ZHE

What outcomes may occur with high ego orientation and low perceived ability?
7 F BOE FIRMIRAISERE 17T RE S SRLL 45 512

Coaching the environment - MIFBEIEANR S

First, picture it / JeiX FEAR
The environment is doing something to this athlete whether you are designing it or not. Every session
either tells the athlete that mistakes are dangerous, or that mistakes are information. Every piece of
feedback either points at the person or at the action. A team culture is not a set of values on a wall - itis a
set of messages, sent constantly, about what will be tolerated and what will be rewarded.
KR &G, RBEEE X AL E) BE T 4. SR E LTS3 B R R fER A, BAEEF
EHRERER . B RRBEAREXNAN, BaBmXANE. RS 25 L —E R ER--ER—ERT
2T UBER. 2 2BRMER, BRrgrmnt k.
The detail / ¥E4NVHR
Climate is the term for the aggregate message a coaching environment sends, and the useful way to think about it
is as a set of standing answers to a few questions.
S XA R BB R R AR, WA R AR EBIENILMEREER E: BhRGHAR, BRIAS
Is effort valued or only result?
—AERRHAIE, ERBSERIE
Is a mistake met with correction or with data?
BHRBAEEABSRIEFDIH, &~2JH RS2

Is effort rewarded equally across the team, or only the results?
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B — BRI 2 B AR WA g ?

Are the quiet athletes heard from? A team can answer these questions without ever discussing them, and its
answers are visible in who speaks, who volunteers, and who stops trying.

— A BB DHEAS P iR R R R R e, mERERRBERESAT . ARSI, DRGSR 2K .
A mastery climate rewards effort, strategy and learning, and treats a mistake as information about what to work on
next.

FRGERENS 1. HMg 552, FHERCLE B T RS 2 6 B
An ego climate rewards outcome, treats ability as fixed, and treats a mistake as evidence about the person.

HIRABREER, R NBNEE, FAERDCAIERTXIA NEHER .

Neither is better in the abstract - a performance climate is appropriate for a task where the outcome is genuinely
the point, and it is destructive in a task where the point is to get better.

i RV — P E 4 - U AR AR Bt R H YRR S5 b, RBUIE R & s
The error is applying one of them where the other belongs, and the evidence is fairly consistent that the effect of a
climate on performance is larger than most coaches expect.

e B A R HEIRES D, ERMIER.

BARTE TR Hch— R AR T 3% 0 S5 — Py, i % T4 B0 R B s K T 2 BB U — sURE A 2 — 3.
The coach's behaviour is the most powerful lever in it, which is the slightly discouraging part, because behaviour is
much easier to copy than a philosophy.

BAERAT A RIDPEA BT, X204 NHE, FATAL—RBRESESEIRZ.

Praise that is specific and about the process ("that was a good choice, you set up early") teaches something an
athlete can use.

HK B RARY (RS, RPEN T B 783 5y DA AT
Praise that is about the person ("you are a natural") teaches that performance is an identity, which is wonderful on
the day it is true and unusable on the day it is not.

RFRANGFES CHRRRAERN) B2 RAR S0, EEHEMIBRMEY, MEEr BB RIEEE M.
There is a second-order effect that coaches often miss, which is that a climate changes who is willing to try.

A ABRRE R R S 2SR RE R .

In an ego climate, a beginner who makes a mistake is publicly told something about their ability, and the rational
response is to stop trying in public and to protect the self-image.

EHRGE D, —MREHEREEIBLRE N — SR T H CRNAE, mAERPMREIEEAFGAZK. R ARIESR;
In a mastery climate the same mistake is data and the beginner is asked what to try next.

TEERAE Y, F—ARVRERE, YIS BHE I T RZ R 4.

The difference in how many people are willing to attempt a difficult task is large, and it is the main reason the two
climates produce such different teams from the same talent pool.

126 20 NER R — WSS EEZNMRK, X R R — 8 R BAE R iR B T 7™ A2 e 4 18] A BA RS 32 25 A .
The numbers /| HE—&

Numbers to keep. The figure worth knowing is the proportion of the team's messages that are about the process

rather than the outcome, because that proportion is a proxy for the climate and it is countable. A second practical

measure is what happens to a beginner in the first weeks - whether they are still attempting things that are beyond

them at the end of the month is a much better indicator of the climate than any questionnaire. And the third is the

frequency of feedback that names a specific action, which is a habit rather than a philosophy and can therefore be

changed by a coach without a workshop.

LB HRER ST RAME QbR T REmAEGIRAEE B, P A B2 A B AR s, B ol AR, B4

Common mistakes / Sy

"The climate is what the club values.” It is what the club actually rewards and tolerates, and those are frequently
different things.
"R R IRFHE SRR . e REURER SRR R B A B BIAR, X PR RS R,

"A mastery climate is always better for development.” It is better for learning. Where the outcome is the point, a
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performance climate is appropriate, and the error is using the wrong one for the task.

BRI R R B R AT BRI BT fEG RA SR AT, RIS, WA T XHES R T4

"Praise effort." Praising effort as an outcome of trying is useful. Praising a trait, or praising effort after every
attempt regardless of what happened, teaches nothing and is read as noise.

"RH N " RGH NI ZANARRE MR, 1850 SE-MRIORES, B AR IR AR, WA

"One difficult session does not change a culture.” It does not, in the sense that it does not stick. It does change
behaviour immediately, and behaviour is what the athlete experiences that day.
"—WINERA E . NVER BRI B, R, B2 IBCET R, mATRIERIE AN 5 R AR .
Why it matters / Jpft A B
This section is where a coach stops being the person who teaches a skill and becomes the person who designs
the conditions in which a team learns, and that is a larger and more durable kind of influence than a session plan.
It is also the section that makes the whole motivation theme actionable, because a climate is a thing a coach can
deliberately set rather than a thing they can only hope for. The practical starting point is unglamorous: watch what
your feedback actually rewards, and what your team actually tolerates, because that is the climate regardless of
what the handbook says.

X R BB BRI AR BN BB 22 21 SR AF RN R T5, TR b — Py UNZRPR T RISE R s R . ik

Motivation is malleable because it changes with experience, feedback, goals and social climate.
IMEA Y, SR, REL B s SR,
Key terms / O ARk
Social climate #&5RH
The interpersonal and normative environment of the group.

R Y B S ARG ERBE
Formulas / A3
A team that rewards learning and effort is more likely to retain athletes and develop potential than a group focused
only on winning.
A2 N2 >3 Fn g3 o i BA b 556 3 PR P BA X8 B RE PR32 3 5T R T E o
Worked examples / 925
>
Give two ways coaches can manipulate situational factors.
HMBEAERBERE RPN T L.
Exam focus / 2% %4
What is the difference between task and ego orientation?

555 I fn FH RAE A AT 2 K2
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C.3.2

Self-determination
H¥TE

Guiding question / 5|5
How does satisfaction of psychological needs influence the quality of motivation?
PR B R annr e Zh LR 2

Self-determination theory focuses on the quality of motivation. Autonomy, competence and relatedness support
autonomous motivation, wellbeing and performance; need frustration is associated with controlled motivation
or amotivation and poorer outcomes.

HRJCERERIEAPG R BE. ARG A E3BL. Rk fmRl; RS AP s Pl 2L 85 R

Three basic needs and continuum - =Pp3EAR T3 5% 80K

First, picture it / JeiX FEAR
Three needs are usually treated as three separate boxes, and the more accurate picture is a continuum.
All three can be satisfied or frustrated in any situation, in any proportion, and a session can be
autonomy-supportive at the start and controlling by the end without anyone noticing the switch. The reason
this matters is that frustration is not the absence of satisfaction - it is a separate thing, and it has its own
consequences.
SRR EEFEBCNEEA SRR, S R EDR R — SR SHR . RSB, =RhEE BT DAk e el %
#, WHHER, W3R DAEF LR A 3. SRR, RAH NERIIXAVE. X — K2 PU#H
B, REAZHIFAFTMENER--ER S —H, JFHA A CHER.

The detail / ¥E4IHIR

The three are autonomy, competence and relatedness.
REFRERA R BEMA)RE.

Autonomy is experiencing action as self-endorsed rather than as imposed - it is about whether the reason
for doing something feels like yours.

H B RICFTAEE N B I AEBER M- PR ELh R TR R R IR A T,
Competence is feeling effective, which means the task is a genuine test that can be met, not a set of
impossible hurdles and not a set of trivialities.

PHEREEH CAN, XBWREEFR - REBHEEFINAEIESE, AR AL TRBER, AR —4BinisH.

Relatedness is feeling connected to and cared for by the people involved.

) R R SR N ST ER 0o
All three are needs rather than wants, which means their frustration produces a specific and predictable set of
responses.

SHERAFEMARIEY, XERE ENIZES - dREm . WA R R
Autonomy support and control are opposites on one dimension, and the confusion between them causes
most coaching errors.

A E X Hr SRR — AR LAY, WPE Z BIRRIGIE R TR SBEEHR.
Autonomy support means providing rationale, acknowledging the athlete's perspective, and offering
meaningful choice - it does not mean the athlete decides everything.

H B2 R R E R ME . ARINZE) BT . TR INA SERRE AR B IR A R thia 30 B E — V.
Control means pressuring them toward an outcome regardless of their view, using guilt, conditional approval or
threats.

PEHIRORE IR M ATLE 2 B AT R SEA AR, BERPOX. A 2R PFETIA AT BB .

An athlete can be given a decision that is not theirs while being treated with respect, and an athlete can be given
complete choice while being made to feel guilty about it.

—Biid 3l 5] DABEZ 45— A B Tt iy e s v [ e Bl 25 T £ 5

— g 3 L] DApkEE T 5e SR A, Rl A0 B R 9K
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The frustration responses are as interesting as the satisfaction responses, because they are what actually gets
observed.

SZHE AR LS I R R B — AR, BB EE S B RR RG
Frustrated autonomy produces a compliance that looks identical to motivated behaviour, and it can be very hard to
tell the two apart from the outside.

A 33284 — S E AU B R — RN, i PSP ARAEE P& X 57T
Frustrated competence produces helplessness and withdrawal - the athlete stops attempting tasks because
attempting has been associated with evidence of inadequacy.

WEAESZ 3™ 42 JE B 5B - X hiia 2 G I 24K 55, PR C 2k S bR Bn B O 2 AR K.
Frustrated relatedness produces disengagement from the people rather than from the task, and it often looks like
apathy about the sport.

Ui SZ 4 7 A RO N R B A SO 5 BRI, T ELE R R B X I5E 2 A B B ARA R
The numbers / E—5&

Numbers to keep. The three needs are not equally satisfied in most environments, and the useful measurement is

simply to ask the three separately, because a single "how supported do you feel here" question produces a single

average that hides which need is missing. The second practical figure is the proportion of decisions in a session

that the athlete actually influenced - autonomy support is measurable as a count of genuine choices offered, not as

an intention. And the third is the rate at which competence is challenged: task difficulty that is repeatedly too low

produces the same withdrawal as difficulty that is repeatedly too high, and the symptom looks identical.

WECEMBCE . TERZEIE X =M TR R R B MSE, A AR R R =AY, PO — A R PR Bk

Common mistakes / S5,

"Autonomy support means letting them do what they want." It means explaining the why, hearing their view, and

offering real choice. It is not abdication, and a clear instruction can be autonomy-supportive.
"HEXFFR I AT . SRS RRIEE . W AR IR E k. EARE, 1 H— NS 4

"Compliance means they are motivated." Compliance is what controlled behaviour looks like from outside. The
two are indistinguishable in the moment and opposite in origin.

"M DA SEWIRATI A 20 F1 o ARSI T AP BRI T PIBTEY T RIER Sy, IREERIR .

"Frustration just means not enough satisfaction.” Frustration is a distinct state with its own responses, and it is
not fixed by adding a bit more of the same satisfaction.

"ZH R REREEEAE . "R —AHHOCRBAECRE, WEAXE I S5 — RS R

"All three needs matter equally to everyone." Their relative strength varies by person and by situation, so the
practical question is which one is currently the bottleneck rather than whether all three are being addressed.
"EREZDS A NBR IR RS, AR SR B PN BB 5, P DASERR R R R — AN RIS, A R AR B E S K.
Why it matters / Jgft 4B

This is the framework that the rest of the motivation theory hangs from, and its value is that it is descriptive rather
than prescriptive - it names what is happening in a room instead of telling you what to do. That matters because
the same visible behaviour can come from two opposite places: a tired athlete and a frustrated athlete look the
same, a compliant athlete and a motivated athlete look the same, and distinguishing them is a prerequisite for
responding appropriately. A coach with this framework can diagnose a session the way a mechanic diagnoses an
engine, and it transfers to any environment in which people are asked to perform.

XA HIBLR P RFERITHEDR, & B0 (LA T SR AR P AT A e PR AY-- & D i ) BLIEAE R AL A e 4, A & 5 VR IR i

The continuum moves from amotivation through controlled and external/introjected regulation to identified,
integrated and intrinsic motivation.
BRI, Zid 2. SR, SERAR. ZEEamPTESIL.

Key terms / B0 ARiE
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Autonomy HF
Experiencing choice and volition.

HREF MRS

Competence BT
Feeling effective and able to improve.

B BT RE .
Relatedness Mt&S
Feeling connected, valued and supported.

RBNERE. BRI
Formulas / A3
A coach offers choice, explains the reason for a task, gives optimal challenge, and builds inclusive team support.
PRI TE, MRMES IR, SATEN0kR, SRR .
Worked examples / SE4i
>
How do need satisfaction and need frustration affect motivation quality?
L A S ] S S L R ?
Exam focus / %N
Name the three basic psychological needs.

BeHH =R A OB 2

Controlled, autonomous and four extrinsic regulations - S#shPl. B L3S ARYMESIPLE T

First, picture it / JEiX FEAR
Moativation comes in a spectrum rather than two boxes, and the useful thing about the spectrum is that it is
a continuum a person can move along. The same activity can be driven by enjoyment at one moment and
by avoiding a bad feeling at the next, and the practical value of the classification is that each rung suggests
a different response - while the "intrinsic versus extrinsic"question, as usually asked, is answered by a yes
or a no and therefore helps nobody.
HHAFAET — B M A RBEAHHE, MXACEE 2T ERANTIBRESINES K. F—miEahfEx—
) DA SRR ZN, 18T — % eh g — RS RPARARSZ IR  maX A5 e PR A AR T — bR m — A A L
Xof-- T3 5 TR HH Y I AR R VM E XA 18R & B 7 R Bl B i, PR e e A 5 B o

The detail / ¥E4IHIR

The continuum runs from intrinsic regulation at one end to external regulation at the other, with four identified
extrinsic forms in between.

IXFFEGA SRR, H—unRSMENT, A PR UM RS SRR .
Internal regulation means the activity is done because it is inherently interesting or satisfying.

PALE T 19 R A X I 2 i P Oh B A By A el 4 i X 5
External regulation means it is done because the outcome leads to a separable consequence - a reward or a
punishment.

AR T REVR G e R R 8 R 2 R — AT 4 B Y e SR 2 el A T
The problem is not the extrinsic end itself; rewards and consequences are real, and sometimes they are the honest
reason for doing something.

BB TET IMEX — i 7 5 5
The problem is the fixedness.

ARG R AR, T HAR SR B R . PISET etk

The four extrinsic forms are external, introjected, identified and integrated.

XPUFIMEE RIMERT . IBERY. AR BRI Y.

External regulation is doing it for the reward or to avoid the punishment.

SMEVA NI R D 1 AR, B T G R
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Introjected is doing it because you would feel guilty or ashamed not to - the reason is internal but the control is still
from outside.
PR 5 1 R R A 18 2 R B PN el 23 -- PR eh R I ERAY, (RIS SRR E PR
Identified is doing it because you have decided the value is real, so it functions more like intrinsic.
INE W REA IR CLNEXA R R ER, BiLedife LEEGENTE.
Integrated is doing it because it fits the rest of who you are, so it is part of a coherent self.
BAWWREANESHFR-AME MRS, P ER—MERARN—ET.
What the framework buys is leverage, because each form implies a different intervention.
XA ETRINT, S — P ARk E A R Al
Extrinsic rewards tend to undermine the activity itself when the activity was already interesting, so adding them to a
session the athletes enjoy usually reduces it.
WG A GO AR, SMERMEE SR RIESI A S, P EmERAORR RS AI2 20 B — 43R s & 2 E.
That is a robust finding and it surprises people.
XA R, WHiE AR,
But the same extrinsic reward, given for something genuinely tedious, can be the honest way to get it done - and
the sensible position is not "extrinsic motivation is bad" but "know which rung the athlete is on and what would
move them up rather than down".
HE RSP ERL RN, AERIEZ RIS B, W DRSSt Jpdi-- i S BRSL S A R IMESHLR SR, & A2 2h 5 W
And the most important practical point is that the two ends are not opposed, so a coach can use both.
17 5 B LAY SR SR PR E A RS, B AT DATR] i I
The athlete who finds the training itself tedious can be given a separable reward, and the athlete who finds it
enjoyable can be left alone or given information about their own progress as the reward.
BAFINGEA G Z R 938 20 53 7] PLpk s T — A7 43 B3R 060, s €A MENa2h B LB BUEAR S, BBk T A bR R BHE:
The error is applying one strategy uniformly across a team whose members are standing on different rungs of the
same ladder.
BT — A~ 1l B 23 7 s A ] — 2R A5 [ AR A A &5 — 8 T — P St
The numbers / H—&

Numbers to keep. The continuum is best understood as something a person moves along over months rather than
a fixed trait, which is why a single classification at the start of a season is worth much less than a second one at
the end. The practical measurement is a short scale covering several rungs, administered twice, because the
change is the finding. And the reward figure worth knowing is the shift in intrinsic motivation reported after tangible
rewards are withdrawn - the interest does not always come back to where it was, which is the practical reason for
being careful with rewards for activities that were already enjoyed.

FEILEAE . R AESERE N — A NEBA BINERIINENE, MR TNEERR, PIPARRIFREN—RK 9K, B
Common mistakes / Sy

"Intrinsic is good, extrinsic is bad." The continuum is a description, not a moral ranking. A reward for something
genuinely tedious is often the correct response.

"NAEREFRY, SMERFE. ESHAR R, SR IKETEHES . MEIEZ WSS TR, R IEGRD.

"Rewards always increase motivation.” Tangible rewards tend to reduce the intrinsic motivation of an activity
that was already interesting.
"RNA ARSI HTE SRR 2 b — AR L2 AR TE 3) BRI AESPL.

"Motivating means adding more." The question is which rung the athlete is on. Adding more of the same thing is
often what moves them down.

"WOMERINE o RIS A AR — . WMEARRRN, fEEIERIE M T RS,

"Classify them once and file it." Regulation shifts with the task, the season and the reasons the athlete is there,
so a single classification at the start of a programme is out of date by the end of it.
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"R RRE R PSR TSNS BOX B T R, R — i RIDF AR R — IR 5 28, BRI SR
Why it matters / Afl AEE
This section converts a question most people ask badly into one they can act on. The reason it is worth a full
section is that the common framing - intrinsic versus extrinsic - is a false dichotomy that makes rewards look either
essential or forbidden, and both readings lead to the same coaching errors. Knowing that the continuum has
named rungs, and that a person moves along it, gives a coach two things: a reason not to add rewards where
interest already exists, and a legitimate reason to use them where it does not. That is a more useful position than
either half of the dichotomy.

WA BB HREE AR, R — A R AT AR R R RR R AR -- AR R IME-- R — A

A controlling reward can reduce intrinsic motivation through the overjustification effect; informational feedback
and choice can support it.
P PEAZ vy G i i 3 RERE ph SON PR AESIPL; 45 B PR R A ] DS RS DL.
Key terms / O ARk
Overjustification effect id EEF &R
A reduction in intrinsic motivation after controlling rewards are introduced.

FINEEBIVESZ 35 P AESIBL T R
Formulas / &%
"Train because | must avoid being dropped" differs from "train because it reflects who | am and what | value."
"IN B S b A e g TR S W T DI 2R e e T R IR E LA 4
Worked examples / 925
>
Explain how a controlling reward can reduce intrinsic motivation.
SRR P 32 D vl AV P A BB
Exam focus / 25N

Order the four extrinsic regulations by self-determination.
% AR E R EEHET P Fh S E I A5

Six mini-theories - AA/NEE

First, picture it / JEiXFEAR
Self-determination theory is a single claim with several faces, and the six mini-theories are the specific
mechanisms that make it true. Knowing the theory gives you the destination;knowing the mini-theories
gives you the specific levers. It is the difference between "support their autonomy*as a principle and
knowing exactly which part of a session will not be autonomy-supporting and why.
ARJGERLR R — AN E T R LAY R — 325K, WA DELREE R L e R E AL BARDLE . JiE X A BB Z IR Y
R H I ANEX PR IRA R BRI T . B R SRR RATIAY B 323X 2% S -5 DD 5 — S ZR PR B — 3
SFAREZFEE EM. AR A" Z HiZE0.

The detail / ¥E4NH#

The six map onto the pathway from extrinsic to intrinsic.

XA LB MIMEBITERTEE 12
Cognitive evaluation theory concerns whether an event is perceived as controlling or informational - a
consequence that informs is very different from a consequence that pressures.

INATE B BLR R T — A S BRI 2 B PR e R 45 B — MR M B, 5 imED )RR, REA .
Organismic integration theory concerns internalisation, how a value goes from "someone told me" to "this matters
to me".

APEBEEEI AL, Bl — Al AN & Jr 3R 2R X R 5

The behavioural outcomes that support them are self-determination of behaviour, perceptions of competence, and
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autonomy support - three things an athlete actually experiences rather than reasons about.
XHEMBITAZERRITHARIGE. MM A 3327 -- =R RN B EIERR S, MiA R KRR .
The two remaining mini-theories describe the contexts.
BT HA/DIBR S
Basic psychological need theory identifies the three needs that the environment must satisfy.
BT OB R HERBE 2200 R Y = AR 2
Goal content theory addresses the fact that not all goals are equally good for the self, and separates goals
that build mastery and health from goals that undermine them - which is why "just set a goal" is inadequate advice,
since the content of the goal matters as much as having it.
HirN%
PLBACPEXHE— AN S9E: JRAERCE B B IRERFARLS, FRUBLE Y 3R 5 B R nt B AR 5 e i e TR HAR X 53 P --iX i Rt 2
The work motivation piece is the part most relevant to a coach's daily problem, and it draws a line between intrinsic
motivation, which is doing something because it is inherently satisfying, and identified regulation, which is doing it
because you have concluded that the value is real.
Hoh 58400 H & RJERA R TAEPIE—8, EENEDDI (B EFFEAS S AN RN E) fAAREY (B RC2iAx
The distinction matters because an athlete can have very little of the first and plenty of the second, and the second
is far more durable - a professional who identifies with the value of their work will turn up on a day when they do
not feel like it, and an athlete who has not made that identification will not.
AR ZFUEE, REAA—MHE AR ERD. FERES, mE&EERASZ--—MAEE S TEMEM R AL, SfEACT
T — DLk % e X A ] 938 20 AR 23
And the practical synthesis is that the mini-theories together describe a path an environment can enable.
KPR EAET : X PER STE— B HIA T — KRBT DI RRAT I B 2.
An athlete can be moved from doing something for a reward, through doing it because it is approved of, through
doing it because it is useful, to doing it because it is who they are - and none of those steps happens automatically.
—AhEiaN G DN T AL e, et o BA T s, Zead B e s, BRI sk R R - X P R — 2
Each requires something specific from the environment, which is the reason the framework is useful rather than
merely interesting.
TP T BB P R R BR B, X IR AMERA A SR A SRR .
The numbers / H—&

Numbers to keep. The single most useful figure in the whole framework is the proportion of a session in which the

athlete's reasons are informational rather than controlling, because it is countable and it moves for identifiable

reasons. Second, the standard against which the activity is judged: a task experienced as genuinely useful to the

athlete is identified regulation, and one experienced as an imposition is controlled no matter how well it is

delivered. Third, the honest limitation - the mini-theories are small and overlapping, and the practical guidance is

more consistent than the empirical separation between them suggests, so a coach should use the framework as a

checklist of questions rather than as six separate prescriptions.

WL . B EA R, R8I0 B e g T 5 S rhm e s vE R e s, POy e, i
Common mistakes / Sy

"SDT is one theory, so it will give one answer." The six mini-theories are specific mechanisms with different
questions, and a coach who only knows the headline claim will apply it indiscriminately.
"ARIGERBR AR, FILERSH—AEE. ANAYDEBRAFE AL RPN E AR, 5 RE IR )RS PE 325K A Bk

"Just set some goals." Goal content matters as much as having a goal. Goals that build mastery and goals that
erode it are both goals.
"R EBRTT T . "HRRINESRE R EFE RS #REN H AR AR AR i H bR H .

"Intrinsic motivation is what we are aiming for." Many athletes are sustained by identified regulation, which is
more durable and does not require the activity to be fun on the day.

"WAES LA RN EFR. "V Biash R SEA R WAERR I, e, WA ZORXIE 202 KR A

Vitalite - IB SEHS study pack | vitaliteplan.com



"The mini-theories have been experimentally separated.” They have been studied separately far more often
than they have been convincingly distinguished, and the practical advice is more solid than the distinctions.
"RREOPEE T AR X T o BB T SIRIR B B TS Me IR PR EL, St AR SLEL IR X 53 4L 5%

Why it matters / Jgft 2 HE
This is the section that gives the motivation theme its vocabulary, and vocabulary matters more than it looks
because these are the terms a student will use in an exam and a coach will use in a staff room. But the deeper
reason it is taught is that it converts a general commitment to good practice into specific answers. "Support their
autonomy" is easy to agree with and hard to execute; knowing that the same activity becomes controlling when a
consequence is added to it, and informational when it is explained, is executable. It is the difference between
having a value and knowing what it requires of you on a Tuesday.
RN THP B ERRILR, miaiLRLE LEEEE, Py ERFEEZ Kb M. wRBAG A E B ME. HY

Theories interconnect: needs influence motivation, causal orientations support internalisation, goals and
relationships shape contexts, and contexts influence intrinsic motivation.
XLEPNEM R TREBMANL, PRSI R, BRRSRARMEEEL, MUY NESIL.
Key terms / B ARi&
Goal content HIRPI%E
Whether goals emphasise learning and mastery or comparison and ego.
H RSN 2 EIRIE R LB A 3o
Internalisation PIfk
The process of becoming more self-determined.

1S5 H R TE ML .
Formulas / &%

An athlete attributes success to controllable effort, values training, and experiences supportive relationships,
supporting quality motivation.

B RRIARE T %, SN, JFEHXRERR, ImSZHsilUs .
Worked examples / 925
>
Briefly explain the six mini-theories.
W EERA AN
Exam focus / 25N
How do the mini-theories connect to a sport context?
AP AT IR 5028 2N % BE?
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Motivational climate
)15

Guiding question / 5|5
How does the environment created by a coach shape motivation?
B IE BB I R A L2

Motivational climate is the psychological environment created through session design, instruction, relationships
and feedback. A mastery climate emphasises effort, cooperation, improvement and enjoyment; an ego climate
emphasises comparison, winning and ability.

APURE @S TR, 8% REMRBUE R OEIEL. EIRRERNSE . &6, PmE%; aRGEBPAEILE. Pt
Mastery and ego climates - {55 HS B XA H

First, picture it / JeiX FEAR

A climate is the set of questions a team answers without discussing them. Two answers dominate sport:
effort and learning count, or ability and winning count. Both teams will work hard on Saturday. What differs
is what Saturday was for, and that difference follows the athletes into every subsequent competition, in
both directions.
AER—AHMEASTHE NIRRT RRI S — 4R, KEPERMERLES: BhEFAR8, &6k D
SRR PATBEEAASBSMRIE. FRBREAARD TH A, MiX—23SRE1830 i\ 25—,
X I AR
The detail / ¥E4IHR
A mastery climate - also called a task climate - treats success as defined by the task: you succeeded if you
improved, executed the plan, or solved the problem.
BIRSE (WAMESRED) RRIE SRS RAE: #8T. AT IR ST R, R .
An ego climate - also called a performance climate - treats success as defined relative to others: you succeeded if
you were better.

HIRGE (WARRIGE) RIE SO TN BPAE : RSEE T A 5k

The criteria are not equivalent because one is a judgement about process and the other is a judgement about a
comparison, and comparisons are inherently zero-sum.

RPRIEIFA SN, P —ARRETERAPHN, H—ARRT AW, mERBR TN,
Somebody is above you in an ego climate whether you did well or not.

TEABSE, SAH ARG, SERBIST AL .
The behavioural consequences run consistently.

fToRa R — B .
Under a mastery climate, effort, persistence and the seeking of difficult tasks all increase, because a difficult task is
where improvement is available.

FEEREE T, %7 BFEmFRENMEESSA SN, DA AR S5 IE R SOl v 15 iy

Under an ego climate, the athlete selects tasks that maximise the chance of looking good, avoids tasks where they
might be plainly outclassed, and - critically - attributes outcomes to ability rather than to what they did, because
ability is a durable identity and an outcome is not.

LAZE 270

T, 1830 B 2R AE B R AT A EESF . BB IRLE W] RE B B b T R AESS, I H--SCH - RSB TR A R H O T 4.
There is a counterintuitive downside to a pure mastery climate that a coach should know: if winning never matters,
the athlete can become a master of a sport they no longer want to compete in.

S et

H—ARERIFEL, BEPRYAE: RN B, 1230 5y TR — Al A PRSI L SE 6991 H B
And there is a real upside to a well-mixed environment, which is that a technically excellent, resilient athlete still
needs a standard to aim at.
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10— ARSI BE TS A 4T b, P — i ARt HUERE 3 B IR T E— AN v bn ik
The evidence generally favours mastery climates as the default for learning and for youth, and it does not say that
a performance climate is harmful in every context - the practical claim is narrower than the popular one.
HESE SR b SR SRR
TER %21 Br B AR BORERIABE R, B IFBA R BUGUBITE T A T BE b R A - S0 25K b imt A T IR P e 4 B4
The transition problem is worth naming, because most athletes meet it.
MBS A, HORZR683) B2l E .
A youth programme is usually mastery by default - the results do not matter yet - and then the athlete arrives at a
club where outcomes are the only thing anyone reports.
AR RE H BRI R R T 10 Y- R BHE A - AR )R X L8 B GRS —AMEURER,  AEIR RAS SRR A AN ME— 2RI
A sudden move to a performance climate removes the reason the athlete was good, and the effect is often a drop
in performance rather than a rise.
SRR RBUAR, 2RI NLE SN 5 LB sy, mHE REER R P Em AR L.
The practical handling is to keep a mastery standard available alongside the competitive one: a technical criterion,
a personal target, something the athlete can succeed at that is not "be the best in the room".
Fhr BT R AE— A TR MAR IR DR E — A R — A AR BRI, — A ABRR. BRI E] e AR R
The numbers / H—5

Numbers to keep. The two measures that are actually informative are the proportion of training time spent on tasks
the athlete has already mastered and the proportion of the coach's feedback that names a specific action rather
than an outcome. Both are countable, both change when the climate changes, and neither requires anyone to be
happy. The third figure is the realistic expectation about the transition: a well-run programme is a majority mastery
environment with a performance overlay on competition days, not the reverse, and a plan that inverts that ratio
usually loses talent before it produces results.

TEILENE .. BIEAEERENFANTERR: 1BEE3) 0 CEIBES LIIZEnt e fl, PAR B b 2 Bk TEm AR 55 R e B
Common mistakes / S5,

"Just make it a mastery climate and the problem is solved." Without any competitive standard, an athlete can
become a master of a sport they no longer want to compete in.

"HECE BRI E R 7o RS T SE A PR MRS ST, — D08 3 51 i AR — A A PR S N L TR0 E # e T

"Ego climates build tough competitors.” They build athletes who attribute outcomes to ability, which makes the
first sustained failure far more damaging than it needs to be.

"HERGAEE RN E RIS E . B R HARIEAIRAR TR NANE B, Sk — KSR W R 1 3 1 K T 2 B

"Changing the climate is a matter of telling athletes to be process-focused.” A climate is what the environment
rewards and tolerates. A coach who says one thing and rewards another has an ego climate and a confusing
message.

"B R RS S R R R R RIS A B RN, BB AR B, AR

"The junior programme should be performance-based because that is what senior sport is." A sudden inversion
of the ratio removes the reason the athlete was good, and the result is usually a drop in performance.
"HAEHRIBZ DRI TR, FORMEERRIXE. "I FOREIE S RRIX Ma 2 B e et , Mg baE AN T
Why it matters / Hft A B

The mastery and ego distinction is the most useful single idea for a coach who has to build a team rather than
repair an individual, because a climate can be set deliberately while a personality cannot. It is also the most
misapplied, since the slogan version - "just create a mastery climate" - skips the part that requires judgement,
which is the balance. And the transition problem makes it practical rather than theoretical: an athlete trained
entirely on mastery arriving at a results-driven club is one of the most common and most avoidable causes of a
talented adolescent dropping out.

FERGSARMK G, R—OHE R LML TR EE — AR R R A R — S, PORSET DA R SUSE, mMERTT
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Climate shapes what athletes think is valued and how they define success.
RG22 5N R 26 Bei DA R ] 5E SO

Key terms / B0 ARiE

Mastery climate EiR5H

A climate focused on learning, effort, cooperation and personal improvement.
Rkl Hh. e NS .
Ego climate H¥&SHE

A climate focused on winning, comparison and superiority.
FAIRNE. FEBADLRR AR -
Formulas / A3t
Rewriting "you are the best" to "your effort and strategy improved" reinforces mastery.
T de B A SO IR B 55 S R SRIS A Pt v i A 2E 8 55U
Worked examples / &4l
>
Define motivational climate and list four mastery features.
5E ANV 75 Y YA SRR AE -
Exam focus / ZHE A,
How can climate affect retention?

SRR g S B 172

TARGET framework - TARGETHEZR

First, picture it / JeiX FEAR

TARGET stands for task, authority, recognition, grouping, evaluation and timing, and it is a checklist for a
session rather than a philosophy. Each letter answers a question a coach has to answer anyway: what is
the task, who decides, who gets noticed, who trains with whom, how is it judged, and when. It is useful
precisely because it is boring - it converts vague intentions about a session into six decisions that can be
made before the athletes arrive.
TARGET fRRAESS DR, AT, 4l PROTAIRTE], 1 ER—HIIZRE Rm AR —FELE. SRR
—ABEARRGREHAE: EFR 4 RIGE. EBAER. EAE RS, MATEG. DR AR, B2
Bt R B R B TR B e O — BN ZR PR A BOMIRE B, %A oI T DAREIE 3 53 Bk 2 i i H I UGE

The detail / ¥E4NVHR

Task is the biggest and the most consequential.
SRR, WRA )G R—14.

A session designed around personal improvement produces very different behaviour from one designed around
beating the next team in the table, and the difference is not motivational fluff - it determines which tasks the coach
sets, how hard they are, and whether failure is informative.
B2 N BETHRIINZRER, 2R S8 h BB BT — BBt ZRPR e A RIRIAT 9, X A2 3Pl LA - e
Authority is the second: who decides what the session contains.
ERYGERL: EVERX BRI
Giving athletes a genuine decision about something real is cheap and changes the perceived reason for the
session.
TR RS 2 B Z B OO, AKX B R 2 B % .
Recognition is easy to get wrong because praise feels like a good thing to give.

N ARAE SRR, PR RS — P

Recognition that is purely public and result-based makes status the currency of the session and undermines
everything that is not visible.
AR AT HEE TS5 RAAY, bR X BRI GE0, JFEh— 1A v WA RS .
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Recognition that names what a person did well and is distributed to whoever did it well, including people who will
never win anything, is a different intervention.

FHEMEAN NG FFHARE SRS FIE RIS AN -- (RS IB L R I A 2 R AT EE T 25 P8 F N -- WU 55— i
Grouping determines who compares themselves to whom, and mixed-ability grouping consistently produces better
learning than grouping by level.

S YGE WS H CHNEILES, MK 4l — 80t ™ R oK AL B RS 2 .

Evaluation is the one with the longest memory, because athletes remember how they were judged.

P RICICR AR —, I hid3h 5 2icf A CRIE ABF .

Formative evaluation during the session, about specific actions, is a different experience from summative
evaluation at the end, about a score or a place.

R RT BARSERTE RO, 585 RN T 5 Be AR 2 25 e, PR R .

And timing is the one most often forgotten: the first minutes of a session set the arousal and the attention for
everything after them, and a session that opens with a long explanation and an easy warm-up has already spent
the part of the athlete that was most ready.

i DR R R B R — I — 3 PRAS L e 1 2 e — DIRWREE K PR s ;

1 — 3 DRI B PER AR SRR, CeAb 1 ia23h bum ik &4 e sy .

The numbers / H—5

Numbers to keep. The useful figures are structural and countable: how many of the six elements were consciously

decided before the session, how long the opening segment runs, how many athletes received a piece of

recognition that was not tied to winning, and how many distinct ability levels are present in each training group.

The first of those is the honest measure of whether the framework is in use - most sessions are run on three or

four of the six by habit and never revisited, and writing the six down is what turns a good session into a repeatable

one.

W ELCER BT . AN REER . TR ANERPEIUMENZR AR HIGE. FFLBAE 2R, A2 hhda 5t
Common mistakes / Sy &

"TARGET is a motivational model." It is a session-design checklist. The value is in the six decisions, not in the
acronym.

"TARGET 2 —A3iHLER. “ER—MmZRRBE TSR HERAMPUER, WATEX 0G24

"Praise is always good." Recognition tied only to results and given publicly makes status the currency of the

session, and it erodes everything invisible.
"RPHERIFN. "R SERER. FFHAFAMAAT, ik piRohix IR E, R — PR T WA AN .

"Group by ability so everyone can be challenged.” Grouping by level removes the comparison that makes mixed

groups learn better.
"HRRE I, XA NERREBERR . TR P ALk T B AETRK AL R R S A L

"The warm-up is where the class begins." The opening minutes set arousal and attention for everything after
them, and a long explanation spends the part of the athlete that was most ready.
"B R RIX BRI MR T o " IF SR 2 R — IS E M AR ), i — B R UER ZAENLIZ 2h 5 s e s 4 AR R 57

Why it matters / Wt 2 HE
TARGET is worth teaching because it is the rare motivational concept that a coach can apply to the next session,
on Monday, without changing anything about themselves. Most of the framework is a matter of noticing decisions
that are being made by default and deciding them instead, and the six elements interact - a recognition practice
that rewards only results will undo a grouping structure that was carefully mixed. It is also a good vehicle for
teaching the general principle that a session is a designed environment, which is the same principle the previous
section arrives at from a different direction.
TARGET
R, RECHERDAERIRM T —ANER. B—. SRR A CAEM R RAE S IS, X AHEZR RIS A H IR
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Coaches can manipulate these dimensions through what they emphasise, who decides, what is praised, how
groups are formed, how performance is evaluated and how time is allocated.
a4 EEJOE. A4 Sy al. iR e Fn el sy BC i )R 15 X SRk B .
Key terms / O ARG
TARGET TARGETHEZ
Task, Authority, Recognition, Grouping, Evaluation and Time.

5%, U, AnT. 4l TEH .
Formulas / A3

A coach sets a meaningful challenge, asks athletes for input, praises process, rotates positions, gives individual
feedback and ensures fair practice time.

BAEAR LI, IEBREA RN, KB, RMROE, 5P NARBOFFERA PR,
Worked examples / S5
>
What does each letter in TARGET stand for?
TARGETSEAFEHUFAT 42
Exam focus / ZHE A,
Give one mastery and one ego example for a TARGET dimension.

HTARGETHY— A4 B % 4 — A A BBl T

Links to motivation and SDT - 5ahdlfn A R JvE SRR

First, picture it / JeiX FEA
Two frameworks that sound different are often the same idea described at two altitudes. Achievement
motivation is describing what the athlete is pulled toward;self-determination theory is describing what the
environment must do to make that pull sustainable. Reading them together, the question "what does this
athlete want"gets replaced by "what has the environment been providing, and what happens to the want
when it is not provided".
PIAUTRRA W AHESR, TEERE — AN EEM NGRS LR . Bk ADERRE 3 R mft 4, ARIGE
PR e A BE A 2 A RE LB AL T 588 . R EATE R, "IXh0a2h BB 2 XA SR g R T
"B AR MM 4 DRSBTS AR

The detail / FE4IHF

The clean link is between the achievement orientations and the three needs.

iAW AL R ) 5 = AR 2 2 .
A mastery orientation is what an athlete approaches the need for competence with: it is a preference for a task that
is a real test, and it is the behavioural form of wanting to be effective.

BRI 2 3 5 OREGEME R ZA TR R — RSB B S5 i G, BRI T AE K.
A performance orientation is the approach to the same need when effectiveness is defined comparatively.

BUSU R 2 R B SO, 428005 Rl — AR A5 K
So the two achievement orientations are not a separate theory - they are two ways of serving the same need, and
a coach who understands this can read an athlete's orientation as information about which need is currently
under-supplied.

Pt CA P R 1 A & — AN S P -- B AT AR 55 T W] — AT ERI B 5 3L

T BEAFX — LR35 T LAIEIZ 2l 5% A0 S 4 2 B W0 — A~ B4 A R R 18 B Rt
The second link is between the needs and the environment, and this is where SDT does the work that
achievement motivation cannot.

BOAERAERESHBZ N, MmiXiER A RIGERE 7 T B LA B0 TARRb T .
Achievement motivation describes a direction; self-determination theory describes the conditions under which a
direction holds.
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AR AN LA — AT o5
An athlete with a mastery orientation whose competence is chronically under-fed will not simply keep trying - they
will drift toward the comparative standard, because that is the only source of the feeling left.
H R UeE PLE R — A7 18 3 AGERF 2% 1
The change looks like a change of orientation, and it is a change of supply.
— PRI (HPEERHC LS A 2 3 B A 2 — AR HF-- b TR BB A b e vk tbrute b, PORTIB R ME— 3 T A AR S A S
XARALBR ARG R S, e bs LR BRI,
The third link is directional.
BEAERRA TR,
The continuum from controlled to integrated regulation describes the quality of an athlete's engagement, and it
moves in the same conditions the needs theory describes: it strengthens where the environment supplies
competence, autonomy and relatedness, and it weakens where it does not.
AR R S W ENESHE, MBI RBARRE, M ERTET RN FEERE TRE: BRERAME. B
So the same intervention - a task that is a genuine test, chosen by the athlete, alongside people they are
connected to - is simultaneously a competence intervention, an autonomy intervention, a relatedness intervention
and a regulation intervention.
B AR —AFHil--— Wik 3 5t A G, MRS RmmESs, MibiAERM A —RM--F R —XEETFH. —XA T,
That is the practical pay-off of reading the frameworks together.
IR AR P A HER &R R Y 52 Il 4
And the honest limitation is that the frameworks were developed for different purposes and the evidence does not
always line up neatly.
SR PR X AMHESRR A [ B AR R HRE, IEHFA BRI & .
Achievement motivation is a content theory - it predicts which direction an athlete is pulled.
R R N A B -- B TR INGE 2 B3 Bt [R5 1)
Self-determination theory is a process theory - it predicts when that pull holds.
A R PuE P RS R PLE-- e IR ARk o b RE 4R+ o
A coach who treats them as one framework gains a way to ask better questions and loses nothing, but a student
writing about it should be able to say which claim comes from which theory, because the exam will ask.
T EAGE— AR A 2 22 PR LR 50 Y S AF DB R 0 i S B RAE TR, (H—AMES M EMBIeNie, AR !
The numbers / H—5

Numbers to keep. The three needs are the most useful measurement because they map directly onto things an
environment does, and the practical figure is the athlete's rating of the session on each of the three separately,
taken twice - the first and the last week of a block, so the change is visible. The second figure is the proportion of
the session in which the athlete's reasons are informational rather than controlling. The third, for an honest limit, is
that the achievement-orientation and the need-supply measures do not always covary, and a programme that
improves one without noticing the other will sometimes appear to work for the wrong reason.

TEILHEMET . SARERRANBNEN SR, P ElEE RABR T, SR 2E3) BAE— A1 RIS — R )G -
Common mistakes / Sy

"These are two competing theories." They are not competing. One is a content theory about direction, the other

a process theory about what sustains it, and reading them together is where the practical value is.
"RRMAMEEAREIE . "EIFAES . —ARRTIHMANEE, B RRTH %R mayd fReie, mitei et

"An athlete switched from mastery to performance orientation." Often the orientation did not switch; the supply
of competence did, and the athlete moved to the only source of the feeling still available.
"RXNLIE A 5N B T SO N . AR AT, MRS ET, TRIXAHE SN RELIEFIME—E R T AR

"Self-determination theory explains the content of motivation.” It explains when motivation holds. The content of
motivation is what achievement motivation theory is about.

"HRIGEHIRRAPEINE . “ERRER NPT RE4ER . SIPLEN ARSI LERR Pt i Y .
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"Knowing both means you can blend them." The value is being able to name which claim comes from which
theory, and being able to ask a better question of a session than you could before.
"R AE R AR ER SR AR T RS Ut B A SRR AR BRI,  DARCRESR;— B ZRVR ) HH L 2 B B AT A )

Why it matters / Wit 2 HEE
This section is the payoff for the whole motivation theme, and it is the section that turns a set of parallel theories
into a way of thinking. A coach who has read the frameworks separately accumulates a list of concepts. A coach
who has read them together can look at a session and ask a single question that spans all of them: is the athlete
being given a task that is a real test, did they have a say in it, and are they doing it alongside people they are
connected to. That question is answerable, it is short, and it is a better use of a coach's attention than almost any
individual technique in this theme.
X VRN AR ER, WA -APTER R AR AR lEadix R B, SR RE SR A

In team sports mastery climate builds culture and cohesion, in individual sports it builds confidence, and in youth
sport it protects long-term enjoyment and participation.
RIBAIZ Bl v 32 P8 5 f S SO RIBER ;. AN N@ab LA # RS P IR RIS
Key terms / O ARiE
Long-term participation K#&5
Continued involvement supported by enjoyment, learning and belonging.
M2, ZoIMAR LRSS,
Formulas / A3t
A mastery climate supports both achievement goals and quality motivation rather than replacing one with the other.
S 57U IR It S plk B AR b 8, WA R AP Z2 —FHRB—4
Worked examples / &4l
>
How does a mastery climate satisfy SDT needs?
B S5UR Al X F R OUE B YT B2
Exam focus / 2154
Why can a mastery climate improve long-term participation?

FEHRGFFE N RERE = KIS 52
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C41

Arousal and anxiety
W 5 8

Guiding question / 5|5
How do activation and anxiety influence performance?
WA B A e R L2

Arousal is physical and psychological activation. Drive, inverted-U and catastrophe theories describe different
relationships with performance. Anxiety has cognitive and somatic dimensions, and the individual zone of
optimal functioning differs by person, task and context.

MR B RO PRSI, BIUMTERLE R A F AR R, BB INIMIRKEEE, RAETIREXPN. (B35 5Em
Arousal and theories - Wi SRS

First, picture it / JeiX FEAR
Arousal is not a thing you want to be low or high. It is a dial, and the useful question is what this task wants
the dial set to. A sprinter wants it high, a surgeon-like putting golfer wants it low, and treating both as "relax
before you perform"gives one of them the wrong instruction. The whole history of arousal research is the
history of learning that the relationship is curved, not linear.
MR A R — AR B K o S AR . B R —AVIEHL, A R )R IR 55 A XA e AT .
BARBRER, BRIVEEE—FRAHRITER T A R EM, mItmBa L e Lanigua i, a7 Hh— AR
HIHE 2o WP SRR, BRE i XA R R R T A R PR P 8 .

The detail / ¥E4IHR

The inverted-U hypothesis is the starting point: performance improves with arousal up to an optimum and then
deteriorates.

BlUE R RS RBBERBE T BRI, 2 R0 TR
It is an improvement on the simple linear idea, and it is still the one most people remember, which is unfortunate
because it is nearly useless on its own.

BRI EREEE B, mHEPARKBBNCEMIBA, XRER, PoyeRmEILTm.
Every task has its own optimum, the optimum moves with difficulty and with the individual, and the curve says
nothing at all about the direction of causation.

IS A B ORI, XA RS REE ARG A ARS2h, 1 HaX Ak 2o PR 5 m 5e 3 A i
Drive theory came first and argued that arousal is a performance of the nervous system, so more arousal means

more capacity to respond.
R L, IR R RGEH PRI, FTCAE SRR S T B R RE T .

That is reasonable for a simple reflex and increasingly wrong as the task gets complex, because complex
performance depends on the opposite of a large pool of response - it depends on selecting one response and
suppressing the rest.
RO — AR R PR UL A PREY, RS AR IE T, PO S RBLRB R R B R -- AR T R — A R BLFF
This is why a high-arousal athlete is often excellent at sprinting and poor at tactical decision-making, and it is the
same mechanism as the narrowing of attention under pressure.

R A 2 — DR MR IS 2 5 R A BRI, fRSRR TSR ERZE, WX 55 iR A R E — AL .
Catastrophe theory added the part that explains the thing everyone remembers.

RAEBLE D 7 T IBABE AR R K ERIC SR BL R R 5
Performance deteriorates gradually as arousal rises past the optimum - that is the inverted-U - and then, for a
sufficiently complex task, it collapses abruptly rather than deteriorating smoothly.

ROUBEE MRS I s 1 F R R BIVIE--2R 05, R RS E MRS KL, EA R TR 2 2R .
The collapse happens at a lower level of arousal for a difficult task than for an easy one, and it happens at a lower
level for an unskilled performer than for a skilled one.

X IMERESS, R A L TR S 55 SR AIRAY MR K P 5
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That is why a novice who is slightly too activated does noticeably worse, while an expert in the same state can be
merely slightly worse.

MTARREGE, BRI A E BIRAIK P,

R AT 24— DRt IR AR 2 E W R RBE R, M TERAFRR SR 5T RE R E — K.
The practical consequence is that the intervention depends on the task and the person, and a single team-wide
pre-performance routine is usually wrong for somebody.

Fhrfigr: FHMOLFESMA, m—A2BAGE— e ai BRI 50 5 ARt Ry .
Turning arousal down is achievable and cheap - long breathing, a repeatable routine, a familiar warm-up, reducing
pre-event thinking time - and it is what most anxious athletes need.

R AVnse 1t

Fe ] DUSEN T HRACH)-- K00, I AP, PRI WUPTERT BB - TiX 2 28R IERGE ) 5 75 2
Turning it up is also achievable and it is what some athletes need before a flat, unfocused effort.

P R ) AR T AR, i A S A AR MBS EBTPEIRBLZ AR e
The mistake is prescribing by the coach's own preference rather than by the task's demand.

HOMET 3 A CHMRET A RALE S5 BT R LT .
The numbers / B—&

Numbers to keep. Two figures matter. The first is the habitual pre-competition arousal level of the athlete, which is
stable across events and is a better predictor of how a routine should be designed than any measure taken on the
day. The second is the cognitive anxiety score, which is a better predictor of performance decrement than the
somatic one - an athlete who reports "I am not worried, | just cannot stop thinking about it" is more impaired than
one who reports a racing heart. The measurement of both is short and the second one is the more useful of the
two.

TWER RN . AT EE, BR300 IR SRR T, ARSI BEZ MRRER, IR Y KA b
Common mistakes / Sy

"Arousal is the same as anxiety." They are separable. An athlete can be highly aroused and calm, or anxious
with a resting heart rate, and the two respond to different things.

MR R R "PIE R SR —B0a3h BT DA R F R, T DU BT O TR R, X P XA R S A

"The inverted-U tells you the optimum."” It does not. Every task has a different optimum, the optimum moves
with difficulty, and the curve says nothing about which causes which.
"BV SR T IR "EBE . SRS A A E RIS, XA RRREEEES A, WX A& ih Zout ik S 80k 2 Wi

"Relax before you perform." Correct for many tasks and for many athletes, and wrong for the sprinter who
needs activation and wrong for the athlete who goes flat without it.
" IR . R ZAESRIT 2i8 3 BURIEFRY, ek SRS B INE 2 U ERED,  eH S B RIS R IR I 2 B LR B

"Arousal problems are all performance anxiety." Some are preparation problems, some are fatigue, some are
iliness, and treating them all as nerves removes the opportunity to fix the actual cause.
MR AR R LSRR MR, AT, AUREON, mitel—HUERTK, RE T REEERPRHLZ
Why it matters / Hft AR

Arousal is the section where a coach is most likely to give advice that is wrong for a particular athlete, because the
advice feels obvious and the obvious version is only right about half the time. The useful skill is twofold: knowing
that the relationship is curved rather than linear, and knowing that a collapse is qualitatively different from a
decline. The second point is the one with the most practical consequence, because it explains why the last two per
cent of arousal are not a small problem, and why a routine that works for most of a squad can be actively harmful
for the one athlete who should be doing something else.

MRS L S in A T RE 2 D R 5 18 2 BOR SR BBV TR — 35, PR TIB A ke SR R i B DL, T v B LR AR A KA — b
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The optimal zone changes with task difficulty, experience, time, fatigue and situation. Power tasks may benefit

from higher arousal; precision tasks often need lower to moderate arousal.

AR SPEIE S MERE . 2255, WH). JEST RSB L. I BRUES WAEZ 48 T AR mIMeE, R AT 5538 3 5 SR AIRE] th et o
Key terms / O ARG
Arousal M

Physical and psychological activation.
EpiR O REE .
IZOF A~ thEdhfe X

The arousal range in which an individual performs best.
AN BB AR TG
Formulas / A3
A weightlifter may use high arousal, while a golfer may regulate down to support precision.
JIEZEH VT RERE AR, /R FSER T W o BRI 15 BB AR P DA S R i
Worked examples / SE4i
>
Compare drive, inverted-U and catastrophe predictions.
FEEEI . BIURIGMERR T o
Exam focus / 25N
What is 1IZOF and why is it individual?
tEREX R 22 Rt 2B A 52

Anxiety dimensions and catastrophe - g4k ps 5 G ERR S

First, picture it / JeiX FEAR
"Nervous"is two different things wearing the same coat. One is a body state - a racing heart, sweating,
shallow breath - and one is a thought process: a running list of what could go wrong, each item convincing.
They look identical from outside and they need opposite treatment, because the body one is often helped
by movement and the thought one is only helped by a different way of thinking about the uncertainty.
"R RPN FE R e, RS ERE--OR. T PRk SRR AR R TIRE
M2 eMEEhE R, B FBRAGRIR. MPEBEIN B, menEEmReest, Py w5
WAk, miBAEAR R AR S 5 — P KEB IO A TE PR R .

The detail / FEHIVHF

Cognitive anxiety and somatic anxiety separate on the way in, on the way through, and on the way out.
VAR SRR BB TER NI FERERE . FEfi I AR R 4 FF Y.
An athlete can have high somatic and low cognitive - physically wound up and thinking clearly - or the reverse,
preoccupied with failure while the body is quiet.
— B2 3 B AT AR S 1 DA G-~ B A SR i SR i - ol B R, i T B AP
The prediction differences are real, and the most consistent finding is that cognitive anxiety is the better predictor
of performance decrement.
PN b A2 R EE, i — B R BRI A R R R R R s A A e 1
The practical consequence is that asking an athlete how they feel gets you somatic information whether you
wanted it or not, and you have to ask a different question to get the other kind.
FbrfiRRe: Bl —huash R RS 20, KRS, ERERIKEES
M) 55—, PR — A 6] it )
Catastrophe theory's contribution to this section is the part that makes it memorable and the part that is
most often taught badly.
RAEFLR AL — P AT B R L NSRSy, R i B B R 57
The finding is that for complex tasks performance deteriorates as arousal rises, and past a critical point it collapses
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- and the critical point is lower for harder tasks, for less skilled performers, and for tasks performed while being
watched.

A RBUR: MERES, RBBEEWEE LT PR, B — NI A 2 S5 - T X A I SO0 S PERIAE 55 A S AR R

That is why a routine that works in training and fails in a competition is usually not about skill.

XM 24— BN PE M. TP RAGIR, @R SHEELXK.

It is about where the athlete is relative to that collapse threshold, and the competition moved the line.

ERTIXNLIE BN G TR iR B A 2008, L SHEX KRB T .

The second finding is about direction, and it is counter-intuitive: performance under pressure often deteriorates
because the athlete is trying too hard.

BARIAETT M BRI EER: R FRRBE R a5k i .

The attempt to control the uncontrollable - to get the perfect start, to make the perfect contact - consumes the
attentional resource that the task itself requires, and what an observer sees as trying hardest is the athlete
spending capacity on effort rather than on the task.

BRI A M R R PG - — A5 RSN . BE— IR SE R A ER--IHFE T IE S5 S P e B E R YRR, i 205 B R0 ek
This is why a technique that works when relaxed can fail when desperate, and why "calm down" is rarely the
instruction that helps.

XA A 24— AT R A AR TE DR v 2R3, ot 2R ER R IR R HBITIR A %

And the honest framing is that some anxiety is useful.

MELHIRAR: —ER R ERA .

Performance is better with some arousal than with none, an athlete who reports zero concern before a final is often
under-prepared rather than calm, and a small amount of cognitive anxiety sharpens attention for a genuinely
important task.

RIGFL Fe P AW, —PIAEJCBERTH- %" e A O RYE ) RAR R R A R M A R PR, R E

2T HIE H B S BULER .

The clinical target is a level the athlete can function at, not the absence of anxiety - and that reframe is what makes
a plan sustainable, because a plan aimed at eliminating a normal response will eventually require the athlete to
suppress it, which is both unpleasant and unreliable.

IR L AR —A~ia 20 B RE OB IE 3 RARRIKF, A R EIEATH R--IERIXAEAE— i RIE R Regk, PO — TR — AN ES
The numbers / H—5&

Numbers to keep. The most useful routine in this area is a pre-event routine with a fixed length, because the
variable that matters is the time spent in pre-event thinking, and shortening it is one of the few interventions with
consistent support. The second figure is the arousal level at which an athlete's performance actually collapses,
which is measurable in training by deliberately over-activating them in progressively harder tasks - and knowing
where that line sits tells the coach how much headroom the athlete has on the day. The third is the proportion of a
routine that is physical rather than cognitive, and the practical pattern is that the physical part can be shortened
while the cognitive part should be brief and complete rather than long and open-ended.

TR . XA BRI BIRE R — K BB E i Fe i B, POBHEIERE SRR RSN B LB, mghE et/
Common mistakes / G5

"They are nervous, so calm them down." Anxiety has two components and they respond differently. Somatic
anxiety often helps from movement and familiarity; cognitive anxiety needs a different way of thinking about
uncertainty.

"HEATVRSK, iRATAER A BRIy, R SRR R SRS A ARk s AR B MR 55— Rl

"Zero nerves is the goal." Some arousal improves performance, and an athlete who reports no concern before a
final is often under-prepared rather than calm.
"HbAREED KK " E PR 2B R, i — DA JEBE R R A O HIE ) B R R U A R A R PR

"Under pressure they try too hard, so coach them to try harder." The problem is usually the opposite: effort
spent on controlling the uncontrollable consumes the attention the task needs.
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" FHRATRGE T, IRSRLRbATE DR, RIS E AR BRI 2 B RS, THRER T S5 PR AR

"A routine that works in training is not the issue." The collapse threshold is lower in front of an audience, on a
harder task and for a less skilled performer, which is exactly why the same routine fails at a competition.
ENZRhE R BIREAS REERE. "TEBARTERT . fEBRMERIESS b A USERARRI R, AR B FLHR B I3 1F R ] —

Why it matters / Wt 4 HE
This section is where anxiety stops being a character flaw and becomes a measurable, adjustable, task-dependent
phenomenon - which is both more accurate and more useful. The two things a student should take from it are the
separation of cognitive from somatic anxiety, because it changes what the athlete should be asked, and the
catastrophe finding, because it explains why the last increment of arousal is not a small thing. Together they
replace the vague instruction to relax with a set of specific options, and they explain to an athlete whose technique
has collapsed in front of a crowd that the problem is a threshold that moved rather than a technique that failed.

S S W WP <3S AR5 > R T ) ST L N T 8 U P B e 037 ] A 2 e e VA ) S SO T 5 i)

Somatic anxiety is not the same as cognitive anxiety: a high heart rate may be useful for a sprint but worry can
harm precision.
SRS T TN : LR TR T REA B T oo, {HAEH DR AT AT kG v
Key terms / B0 ARiE
Cognitive anxiety NI
Worry, negative thoughts and self-doubt.

HMW. kA B

Catastrophe JEPE 1
A sudden performance collapse when cognitive anxiety is high.

N RE I R BL ISR 5t
Formulas / A3
A 100 m sprinter can use high somatic arousal but should reduce cognitive worry to avoid the catastrophic drop.
1004 )5 vy AR R A o R A e i, FL 98 /0 A SR R DA 3 O REMEPE T B
Worked examples / S&4i
>
How do cognitive and somatic anxiety differ?
N RS R A T A )
Exam focus / 2155
What happens in catastrophe theory?
FAEFEIN I RAA 22

Measurement and regulation - &5

First, picture it / JEiXFEAR
You cannot adjust a dial you have not looked at. Anxiety in sport is among the most self-reported things
there is, and self-report is cheap, immediate and shaped by the moment - which means an athlete asked
on the morning of a final gives you their morning, not their pattern. The practical work is to make the dial
readable over weeks, and then to teach the athlete to read it themselves.
WL RN B SRR B3NP E SRR IRE A RIREHANZ —, MARMREEE. R, R
TRE--XERE —DAERIEY R LR BIEah 5, SR AERE ERPRE, mA AR, 5k TIER
Wi R E AR Wi, REHEHRACEE.

The detail / FE4IHF

The measurement options are short scales, interviews, observation and physiological measures, and they answer
different questions.
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Do R R Uik, WESREBRINER, W e AT mIE AR A N i) .
Self-report scales are the workhorse because they are quick and because the athlete can fill them in daily without
a coach present.

HIFBRR TN, BReik, mHiEsh i e A RSN T EREE.
Observation by a coach is valuable precisely because the athlete cannot game it.

BARMEZ DA BE, WAEEEsh ik erE.
Physiological measures are objective and available, but in sport they are often confounded - a raised heart rate
might be anxiety, or it might be the third repetition of a sprint.

APRIE R WA WRISRY, (HAREZN P el EBHRE - ORI TRER AR, W RMIRE=KE .
The critical habit is to measure across time rather than at the moment.

REE 2GR AR )5 BE b e A ALY Tl & .
A single administration on a competition day tells you about that day; a series tells you the athlete's baseline,
which is the only thing against which the day can be interpreted.

TEE BRI — K & IR R TR — R
And the baseline varies by task and by individual, which is why comparing two athletes' scores is nearly useless
while comparing one athlete's score against their own past is informative.

— F 5 INE 5 IRRIX DLZ 3 5 R, T A2 R e — T DA ORI — RS M.

FERIE 2RSS FBE AR AL, PR PIRDE 2N R BUL T 3A A, mit—fhaah Rin 8BSt il R BT AER.
Regulation has more tools than most coaches use, and they fall into three groups.

WM TR SBHEAGNINES, meiih=4.
Reduce the input: pre-event thinking time, warm-up familiarity, the amount of uncertainty in the warm-up itself.

WOVEN: TS, P ERRARE., BB AR BRI TE P
Raise the floor: breathing with a long exhale, muscle tension and release, a physical routine that gives attention
somewhere to be.

TR RIS, DLPIR RIS S PARATER — A B SR BiIR
And change the interpretation: reframing the meaning of the situation, which is the only one of the three that
touches cognitive anxiety, and the one most often left out on the grounds that a young athlete cannot be talked
round.

MR : B AEXAEBER & - X =AM — i S A B BRI — 4L, R E R s AR —4l, Bk R ERE ) R E
And the sequencing matters as much as the choice.

T W FF 5 454 o) R s 2
Input and floor work can be put in place in a week and are what most anxious athletes need first, because they
reduce the amount of distress to be interpreted.

NS RZRIMEE— RVAE R L, R SRAERLE A R TR, PO ENIRUY 1 5 Sl it o i
The cognitive work takes longer, is less reliably effective, and is worth starting before a competition rather than
during a build-up to one.

INHZEE A LAEAER IR, BORBIB AT 5, i HAARER S 2 ik A as, A 7L S5 5 B BEA 4
Which is also the honest reason to build a routine early: a routine assembled the week of a competition is a routine
the athlete has never once rehearsed under the pressure it was made for.

XL B IR PR A B A S PRk - AEEESEIB— JAla I SRR B, R — A2 3 5 ARTEE AR ZE RO ) T iR i il .
The numbers / E—&

Numbers to keep. The most useful numbers here are frequency and length rather than scores. Daily measurement
is only worth doing if it stays under about two minutes, because a measurement that takes longer will not be done,
and the whole value of the baseline comes from consistency rather than from depth. The second figure is the
length of the pre-event routine, which in the most consistent work on this is measured in minutes rather than
described qualitatively. The third is the proportion of sessions in which a routine was actually completed as
intended, which is the figure that distinguishes a plan that exists from a plan that runs.

TR . X B AN 2R E, MRS & HIEREERFEEL P 5P I A5, BB R AE A
Common mistakes / Sy
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"Ask him how nervous he is." That gives you somatic information and a snapshot. A pattern across weeks is
what tells you how to design a routine.

"Wl 2 RGK. IR TRE R AR A — IR R . BOR R BRI 5B A% — &R

"Heart rate is anxiety." A raised heart rate in sport is often exertion, and treating it as anxiety leads to
intervening with the wrong tool.

"A competition day score is the anxiety measure." It is a reading of one day. The measure is the athlete's own
baseline, which is the only reference that makes the day interpretable.

"W S KA B BB E . IR — KRR, MERIX A3 bt H CRYREZR, MikEZRmE—RE LR R 1 i i SR

"Breathe deeply to control nerves." Long exhale is the effective half. Deep slow breathing that emphasises the
in-breath can increase arousal, and a routine built on it will not do what it is meant to.
PRI R TR . ARSI R SRIAIR SRR SRR, AR E 2 LB 20k B e B AR .

Why it matters / Jgft A B
This section is the most operational in the psychology theme, and it is the one a coach can complete properly in a
fortnight. The core idea is unglamorous: build a baseline, read the dial, and choose from a menu of tools rather
than reaching for reassurance. The reason it is worth the time is that most anxiety problems in sport are not severe
enough to need clinical attention but are chronic enough to cost an athlete a career, and they are addressed
almost entirely by things a coach does daily. The most valuable single habit is also the cheapest: a short daily
rating, kept for weeks, which turns a vague impression of "he is anxious" into a pattern that can be designed for.
X0 B B EPER—5, R BZF A Z PURARIE B BT e — 5 . BORIETR A OeeE: HL R, B, R

Routines, breathing, self-talk and imagery can help regulate arousal.
WRE. PR, H RS AR R AT AR B e
Key terms / B0 ARiE
Galvanic skin response JZHLRZ M
Skin sweat-gland activity used as a physiological indicator.
BT RRIES0, WVE N PR .
Formulas / A3
Before a penalty, use breathing and a short routine, then ask the athlete about worry and confidence as well as
heart rate.

TIERAEE AR A, RIRHAREE. AR,
Worked examples / &4l
>
Name three objective anxiety measures.
e =AM B
Exam focus / 2154
Why use both subjective and objective measures?

It 2 Ia] ik 4 R AN E S b2
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C.A4.2

Stress and coping
JE 15 BDb}

Guiding question / 5|5
How should athletes match coping strategies to different stressors?
12 2f) B QAR RN SR 55 A 1] s 1 I DLiC ?

A stressor creates demand that taxes psychological or physiological resources. Strain can be positive eustress
or negative distress. Coping can address the stressor, manage the response or involve avoidance, and
effectiveness depends on controllability, person and situation.

SRR, RO AR RS R S LR CA, Wn DIRIER L. RO Rl DA ER I R, R R R AT
Stressors and strain - JEN¥ES EH R R

First, picture it / JeiX FEAR

A stressor is an event and strain is the cost of handling it, and the useful thing about the distinction is that
two athletes can face the same event and pay different prices. The demand is a property of the situation.
The cost is a property of what the athlete brought with them - their coping, their support, their sleep, their
history with this exact kind of event. Confusing the two produces the very common advice to reduce the
stressor when the athlete needed resources.

JEN RSP, PR PR RS, X —Xara A2 RAET: Pibngsh 5] Dl ot sl— A28, A E R
fro TRRANGBEREY:, b2 3 G RER AR BB -t IR R 75 K. MRS HE . fRATTAgREIR., fbf]5iX
—RPFRE D . RIERXFE, B2 B EER S WA BRI, miX Pz 2h i Ik R AR IR

The detail / FE41}H#

The distinction is between demand and resource, and the working model is that strain appears when demand
exceeds the resources available to meet it.
RA X F R S IR Z M X 5y, mia) AR LFREE AT RO e sEEnt, Rk I 1.
That is why the same injury, the same exam or the same selection decision strains some athletes badly and barely
touches others.
XM AR — X205 W — KBk R — AR RE, &ik—8E3) SURZMRRAH . WILTFA 5 —2 A .
Itis also why adding resources can work without changing the stressor, and why reducing the stressor can fall
when the athlete's resources were never adequate for the demand in the first place.
IXWERR I 288 BT DAEAR SRR IR A 0L TR AR, 1 2438 3 53 A4 IR AR X PARDW #R N, a2
SRR

The stressors themselves are worth listing because they are not all the same kind of thing.
RN FEAGFIHORREA R, B ENARE MR,
Sport-specific ones are things like selection, injury, competition, and judgement by officials.
BABWATEEIR. Z05. HIe. PLRBEAHI;
Non-sport-specific ones are job, family, finances, health, and travel, and the second list is where most of the strain
usually comes from.

PERBA TR KE. S5 ERAMAT, il KR PR B 5 XK .

And the stressors interact: an athlete with a job change in the same month as pre-season is under a combined
demand that no single stressor accounts for.
0 HEHFEZ BISMEAER: —bife &% A RRHE L LIAERNa2n 5, RIEEFR— AN EE M R —E D
REFREIZE B TR R
Appraisal is the step that connects the two lists.
PR RAE P TR AR R AT —
An event becomes stressful when the athlete appraises it as threatening to something they value, as exceeding
their coping resources, or as something they cannot control - and each appraisal points at a different response.
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g2 AR — AP B BIR B ERRE" IR DN PR S RIS TEEE R, AR IR

- 10— PR PR G RS 10 A 5] B DN
Threat appraisal points at resources, "l cannot cope” points at skills or support, and uncontrollability appraisal is
the one most associated with the worst outcomes, because an event that cannot be influenced can still be worried
about indefinitely.

BUMFPEGRE 1 GEIR, B AR TR M RE B, T C IR X — RS R A RO R, B — AN TR B S R SR T DA
The practical consequence for a coach is that the assessment should begin with the athlete rather than with the
calendar.

MBAREPR IR PRAGRLY B EN BT, A RSO
What is actually going on, when did it start, what has changed, what has been lost, who is available, and how are
they sleeping and eating.

KB EREA 40 T 2RMRIFIGRHT. BT A RETH A R PMRSER, PR Mg A £ i
Most cases of unexplained under-performance in sport resolve into a stress or strain problem that was never
asked about, and the cost of asking is a conversation while the cost of not asking is a season.

BEAMP R ZEICEBRAPRE T, BB AG A AR ]S ) 5 L 3 ) i 5

i B A R — X s, BRI R — 1% 5.

The numbers / H—H&

Numbers to keep. The practical numbers here are all in the assessment rather than the theory. How long since the

change. How many of the non-sport stressors are present at once, which is the count that most reliably predicts

strain. How many people the athlete can actually talk to, which in elite sport is routinely smaller than the number of

people they are surrounded by. And sleep, which is the cheapest single indicator available to a coach and the one

most often abnormal in exactly the situations where the athlete is reporting no problem.

LR . X BN SR AR . BURAEES B IHE3NRE IR R ILA--1X R 5 A v SR
Common mistakes / Sy45 5

"The stressor is the problem, so reduce the stressor." Strain is demand minus resources. Sometimes the
stressor cannot be reduced and the resources can be found.

"SR RIS EE, AR RO TR SR A D IRICIE Y, B T AR F A .

"If he has not mentioned it, it is not bothering him." Strain is frequently unreported, particularly in athletes who
have learned that reporting a problem is a weakness.

"IRM SRR, AR RN, "RIEE A B, R AEARLE R 2 7R R — PR B8 B 1 5 |,

"Only sport counts." Most of the strain usually comes from outside sport, and an athlete whose job or family
situation has deteriorated is being asked to train on top of it.
"HELGE MR K RS R RAE A2 Ab, i — b LIRS R SLEAL RIS 2h 5 R BRI — V)2 Rakgiil gy,

"Telling them not to worry will settle it." An event appraised as uncontrollable can be worried about indefinitely,
and instruction to stop worrying does not change its controllability.
"HURATIHH OB Y o "— AR I RS T DA BB L, T RO X AR ST AR e .
Why it matters / Jgft A HE

Stress is the section that connects everything else in the theme to the rest of an athlete's life, and it is the one most
often treated as either a character issue or an excuse. The demand-and-resource framing removes both of those
readings: strain is a measurable relationship, it varies between people for identifiable reasons, and it can be
altered from either side. For a coach the practical value is diagnostic - most under-performance that has no
technical explanation is here - and for a student it is the section that makes the case that mental skills are part of
performance preparation rather than an optional extra.

R IX R P AP A WA 518 30 B R TR SRR AT, T E R B MRS e B A D R . %R S WIRAHEZR 334
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Positive strain can energise focus and performance when manageable; negative strain can reduce concentration
and confidence and contribute to burnout or injury risk.
W E AR R T DA TR R IR SRR M AR, TR EUE R a2 UK .
Key terms / O ARG
Stressor JEHE
A demand or challenge that taxes resources.

AR S TR E kP o
Distress il HIL

Negative strain that overwhelms or threatens.
JE AR B AT R ) R B
Formulas / 2%

A final can be eustress when the athlete sees it as a manageable challenge and has resources; it can become
distress if demands exceed perceived control.

123 R IE AR E B PRAR BN IR, R RE LA OMIE N SR Ry, T AR R IR R .
Worked examples / SE4i
>
Define stressor and strain.
& SO IR 1 R
Exam focus / 2% N
Differentiate eustress and distress.
X5 B g Fnir R R 4R .

Three coping categories - =JRixfJ5 K

First, picture it / JEiX FEAR
Coping is not a personality type, it is what you do with a moment, and the moment matters more than the
person. The same athlete copes well with one thing and badly with another, and often the difference is not
in their character but in whether they have ever had to do this particular thing before.
RO AR — PR, R IR — A RIS, WX AN R A N B R, W —pha sl B — g RO
G WG FRRDN 2, XA A TER A PERS B, mAE Tl Dini R BB g ix — B .
The detail / FE4IHF
The three categories are problem-focused, emotion-focused and avoidant.
EAPRBIRPERE. HEREEER .
Problem-focused coping aims to change the situation: seek information, plan, take the direct action, solve
it.
PRI S ERCENEE: FRER BuHR. RIERATH). RERk.
Emotion-focused coping aims to manage the feeling: accept what cannot be changed, adjust expectations,
find meaning in it, regulate the emotion.
HARBIDY B AURSE: SRS, R, hRBIE L. HWHES.
Avoidant coping aims to move away from the feeling rather than handle either the problem or the emotion -
denying, withdrawing, drinking, or simply not thinking about it.
[B]EE R Bk 5 fEVESZ EREIF, TS RACERIER G- A . BYE. K, BE TR RRE.
The first two are generally adaptive; the third is generally not, and it is frequently the most pleasant in the moment.
B FIAE R A G MR EEMEREA R, mHESERY FRaP IR —F.
Which one is used depends on whether the stressor is perceived as changeable.
S YR —Fb, BT R IR BRA N v SO A W

If it is, problem-focused coping is available and useful.
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WA, RSO R A . AR

If it is not, the only options are emotion-focused or avoidant - and here the distinction matters enormously, because
emotion-focused coping processes the feeling while avoidant coping removes the athlete from it, and one of those
is a skill and the other is a way of ensuring the problem and the feeling both stay.

MRS, B 2545 HA 16 4 3Rl I i - g X LA X A B LR, PRl S 4 SR B B}

SEPRARFPIEZ, 0 E R RHEIE ) BUNEZ R, Hrh— AR, S A RTMR SRS E ORI
The flexibility point is the one coaches most often get wrong, and it is the key to using the framework well.

RAIGPEIX — LR B TR, SR R G iX MHEZR A6
The strategy that worked last time is not automatically the strategy that works this time, because the controllability
of the situation may have changed while the athlete's habit has not.

bR, A2 HIOX — KA, PSSR TR R S T, Wiash BRI Bt A .

An athlete who solved a previous setback by fighting hard will often try to fight a situation that cannot be fought,
and the coach who recognises the change can redirect them to grief, acceptance or re-planning instead - which
feels like giving up and is actually the competent response.

—Pi ¥ g P R Und T Na A B, RS BB — MRABER T B

A X — LR B, W DASRRBATISS ) 50 SN Bi R R BEIR 7, i Sebn bR AR AY IRl B o
And the practical coaching task is mostly about noticing which one is in use, because athletes rarely label it
themselves.

T BRI SRR E 55 R HEAELERE AR —Fr, PURE3h b2 A S eEliks.

The signs differ: problem-focused coping is visible in preparation and planning, emotion-focused in talking about
and accepting the situation, and avoidant in the absence of both - a flatness, a refusal to discuss, a sudden
improvement that nobody believes.

EMEERARE: FRERER T &AT R, BARET WT UGS S5y, mluER 8w B EOR--— AR, —fEdg
The avoidant presentation is the one that is easiest to miss and most expensive to miss, because the athlete looks
fine and the problem continues.

mLER AR A DA MaRRAHE R, B A58 sh SUE R, e fEak S .

The numbers / H—H&

Numbers to keep. The useful measurement is a short scale covering the three categories, administered weekly
rather than after a crisis, and the figure that matters is the balance between them over time rather than any single
score. A second practical habit is to record what the athlete actually did in a difficult week - the observable coping
behaviour is more reliable than what they report about it. And the third is the clearest single indicator of avoidant
coping: a sudden improvement in mood or performance with no change in circumstances, which almost always
means something is being avoided rather than resolved.

TN . A NS R — S A INNEE R, RAENmA eI )5, mEZNETE R EIBEN BEe, maf
Common mistakes / S5,

"Coping style is a personality trait." It is what a person does in a moment, and the same person does different
things with different stressors.

"R RS SR — BN, BRI NESEA R ZI DT, ] A AR R IR S O R R

"If you cannot change it, do not worry about it." If it cannot be changed, the options are emotion-focused coping
or avoidance. Doing nothing about the feeling is the second, not the first.

"HERBEAR T, WA EHL. "MREEART, BRI RE DTSR, R AR RS, SR,

"Use what worked last time." The controllability of the situation may have changed while the habit did not, and
the coach who notices the change can redirect the strategy.
A EXERINE . EERTT TR LS T M I R A 2, miEEBNX — AT DA SRS i Ak .

"They seem fine now, so it is resolved." A sudden improvement with no change in circumstances is the clearest
sign of avoidance, and it is the presentation most often missed.
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"RANBAEB R AR, FILACEROLT o "TENBES A BILRN OL 98 R0FES, RPIERAWRER, R EHRMARN.
Why it matters / JfFAEHHE
The three categories are worth teaching because they convert "how are you coping"” - a question that invites
reassurance - into three observable patterns with different responses. That is the practical value: an athlete
avoiding and an athlete processing grief from the same setback need opposite things from a coach, and they
present similarly enough that the difference is easy to miss. The framework also gives a coach a licence to be
flexible, which matters because the strategy that built an athlete's resilience in one situation can be the wrong one
in the next, and the alternative to flexibility is a coach who keeps prescribing the same response and reads the
athlete's flatness as ingratitude.

REAPGMERE, R EHE VRS 2RO --— A R 25| R B ) --F4lk 1 = MRk, i — Pl 2R W il

No single strategy works for all stressors; assess controllability and combine problem- and emotion-focused
strategies when needed.
B — PP RIE SR R PIPPAG T, 20BN 555 1) SR ER v 48 5 F SR
Key terms / O ARk
Problem-focused coping 7] 5 i b
Changing the stressor or situation.

B TR BE o

Emotion-focused coping 154 RE R
Managing the emotional and physiological response.

BRSSPI R .
Formulas / 23

For a controllable communication problem, plan a conversation; for weather or an opponent's ability, use
acceptance, routine and self-talk.

PR ] e HkEGE; KA T RE D A T B R TR AN, R A B R .
Worked examples / SE4i
>
Which strategies lower heart rate and reduce arousal?
WL SR T DA RN O S Fnia i 2
Exam focus / 2% N
Name the three coping categories and examples.

T SR D2

Decision flow and maladaptive responses - PEIRFESEM A KR M

First, picture it / JEiX FEAR
There is a shape to how a bad moment turns into a bad month, and it is worth learning because most of it
is avoidable. The path usually runs: something happens, the athlete appraises it, the appraisal produces a
feeling, the feeling produces an impulse, the impulse produces a behaviour, and the behaviour either
solves the problem or makes it bigger. Every maladaptive response is a short-circuit somewhere on that
path, and each one has a different short-circuit.
—AVRPEERYIN 21 AT R — A A, RATEREY, MESSS RN KR R LI RAY . Xl A
& RAETRAE, Ba 5T emitm. oAz, B mah . w3, mAT B AR T .
B2ILPEE K. MG R A R R PR RZIX &2 B — X, S — R b E A .

The detail / ¥E4IHIR

The adaptive route runs the whole path and finishes with a behaviour that addresses the problem.
6 M PR Rk SR R iR, FRA— AT R T R 85

The maladaptive routes branch off early.
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&P R R S e B X o

One branch avoids the feeling, which prevents the appraisal from being worked through and leaves the problem
where it was.

— % X, XA L DAL ER, TR AR .

One branch avoids the problem, which is usually subtler and more expensive: the athlete solves the wrong
problem, or solves a version of the problem that is easier.

Yi—s%Sr X BLERIE, JXEEEEAR. AR B3R VRS, R T — A E AR
A third branch substitutes a different activity entirely, and it is the branch most easily mistaken for a coping
strategy.

BERSXMA—ARESFERENRE, WX i E BRI\ — PR R .

The clinical categories are worth naming because they are the vocabulary a coach will need when the situation is
beyond ordinary stress.

X RRHNET S, B BT R BN DU 5 i 5 ) a5 AR,

Generalised anxiety is persistent and unfocused worry across domains.

Vi PR RS S . Fr S A SRR
Specific phobia is an intense response to one object or situation with avoidance of it.

T LR — A0 R BE AR 2R BLIF Rl .

Panic is a sudden surge with a strong bodily component.

PR AR R SR TP A R AR R i 5 B o
Social anxiety is fear of being observed and judged.

22 T RN SR R R R
Each has a distinct signature, and the useful coaching response is mostly to recognise which one is present,
because the referral threshold differs for each.

PR AR RO, A AR R P R AEA MR R R, PR A B AR A
The maladaptive responses most worth knowing about in sport are the ones that look like dedication.

IBENP AR ERE R R, RABLEHEERGSENRITIEL,

Training through injury because resting feels like letting the team down is avoidant emotion-focused coping with a
moral story attached.

Py SRR RIBA R B i i 25, A — A8 PR bR AY [l RS 25 SRR RO
Continuing to train an athlete who is not sleeping is problem-focused coping that solved the wrong problem - the
behaviour addresses the coach's need, not the athlete's.

BREEINZE— DL A REIRAYZ 2D 51, R T RS DR 8 ) SR RO -- X AT R R R BZRTR, T A 1238 3 BT oR .
And an athlete who becomes unshakeably upbeat about a serious injury has often made the same trade in the
other direction.

17} — 0} 7 5 52 1o W A RS HURIE 2N By, AREEAE 55— A5 B T R B
And the decision flow has one more feature that is worth drawing out, which is that early decisions constrain later
ones more than they seem to.

T 3X A PSR A — MA A SRR : SR JUER IR 84 R ILE ERE K.

The first thing an athlete does after a setback determines what information they then have access to, and the most
common maladaptive sequence is: avoid the feeling, therefore avoid the information, therefore confirm the belief
that there was nothing to know, therefore avoid again.

P 2 JRig 3 U SE — RS, JUE T b2 R RE AR B RLL (R 5
It is self-sealing, and the only way in is usually a change made before the athlete is asked to feel anything.

i i WHNE R A RIFIRE: Rz, PUtREES, PUmil 7 Ao a 2 WanE EAME&, FIkaksimliE.

ERERB A, WIS DR RAEEORIE ) 5 RS2 — T Z B s i A S
The numbers / HE—&

Numbers to keep. Two figures carry most of the practical weight. The first is how long the response lasts: a
reaction that resolves within days is stress, one that persists for weeks is a problem that needs a different
approach, and the transition is roughly the point at which an athlete stops talking about it and starts avoiding it. The
second is the number of domains the worry appears in - worry confined to sport is one thing, and worry appearing
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across training, sleep, relationships and mood at once is the pattern that most reliably predicts a clinical threshold.
IR . AR EARIET KA hai. B AR RBMFFEENE: fERRNERIRET, FEERNRFEEAARFYT 3
Common mistakes / Sy 5,

"They are training through it, so they are coping well." Training through injury, sleep deprivation or an

unresolved loss is often avoidance with a story attached, and it is usually more expensive than it looks.
"RATEE X AEINZE, ARG IRES . A BEIRS R SRR RTE RSN, RN T — AUk amlEE, wm HARH

"Stay positive and it will pass.” The unshakeably upbeat athlete has often made the same trade in the other
direction, and the appearance of wellbeing is the thing that delays the help.
"IREFEUR it X . "RSEARBHURIAE ) AR S — A BT R S, AR RAF AR I R A R R B R A

"The worry is about the competition.” Check the domains. Worry appearing across training, sleep, relationships
and mood is a different problem from worry about one event.

"IRGHEMR R T ISR, "R — T LR BEIR. APRSCRAGS LRI BRI, 5 O — H3EA R H

"Once the mood improves, the issue is resolved.” A sudden improvement with no change in circumstances is
the classic signature of avoidance rather than resolution.
BB —UTRE, B T . PRSI LA DU T SRR LTRE, SRR A R R R 2R

Why it matters / Jpft 2 HE
This section is the one that tells a coach when to stop coaching and refer, which makes it the most responsible
content in the theme. The categories matter less as labels than as thresholds: recognising that a presentation is
beyond what a session plan can address is a professional judgement, and making it late costs an athlete months.
The second thing worth taking from it is the sequence - avoid, therefore do not learn, therefore believe there was
nothing to learn - because that sequence is the reason the first conversation is worth having early and gently,
before there is anything to be gained from not having it.

XV HFAGAT AR R I B A RilFe s, PIULERXAFEPRATHEOMNE . XEIGIMREARE L, DT ENE

Self-talk should be short, positive, present-tense and realistic, such as "one point at a time" or "I control my
effort.”
A EN A B, B HBLSE, Bl —k—5r s Raesm A Crsn.
Key terms / B 0ARiE
Avoidance [l
Escaping the stressor rather than addressing or managing it.
R SEE 1T AL PRk A PR D 5
Formulas / A3
Practise coping in training, review what worked and build a personal toolkit.
TEINZEPZE 2 PN, "I RO RIS A AN LRA.
Worked examples / &4l
>
How do you match coping to controllable versus uncontrollable stressors?
Qv ARP AR P A T 458 g 5 DUC Bt ?
Exam focus / A
Name four maladaptive coping strategies.

6 YIS BLA R LA SR o
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C5.1

Goal setting
i E

Guiding question / 5|5
How can goal choice and adjustment direct attention and motivation?
Hbr i i a5 R 5 2012

Goals direct attention, organise effort, provide standards, enable evaluation and influence persistence. 1B
SEHS groups goals as outcome, performance and process goals. Goals should be adjusted when
performance, injury, time, competition or environment changes.

Hbrg s, A%, RO, SZHPIIEm R E. 1B

SEHSH# HA#sr A& R R BE R, R, Uif. BHE). LLsRsELient, iR,

Three goal types - =FrHFRIH

First, picture it / JEiX FEAR
A goal is a destination, and there are three different kinds of destination in sport, and they are not equally
good for the person. The mistake is treating "has a goal“as the goal. An athlete with a clear destination can
be heading somewhere that quietly makes them worse to be, and a coach who has only taught them to set
goals has not asked where.
Hir i, mizahb A =MAEE G, meErh A AFSREET. SRE T AR5 48% T H
bro —bifE WM HEBENE20 5, AR IEAERT T — S WL RS E A R R i — B R B kA E B
PRRIBLR, MRS AR RVR L.
The detail / P41k
The three types are performance, learning and health.
SRRAR KRB ER. 222 BAvfERE E bR,
Performance goals are about doing better than a standard or than others - a personal best, a placing, a selection.
R EHPPRFE T WA AP RSN BAF-- A N RE. — AN 8BIK. — KA.
Learning goals are about improving a specific skill or understanding something.
%21 BARR R T SO R B AR S R o PR 1R
Health goals are about the body staying healthy and the career lasting.
[ERRREPRRR T RO FH AL, Ol A RIS DARESE .
All three are legitimate, all three can be set well, and the difference between them is what happens to the athlete
when the goal is achieved - because every goal has a life beyond the moment it is met.
ZHEIES . BT PASOERE, W B2 BMIEZERAET HbRik R 2 R X b0z 30 5 280 -- B R — A HA A — A8 H Bl ol — %1 i
A performance goal that is met produces a new question: what now?
— AR R R B AR T ORE290?
The athlete who wanted a personal best and got it needs a new standard, and if the coach has not provided one,
the athlete either drifts or finds one that is harder and more dangerous.
— PR N AT RSO R T B A8 2h 51 35 BB bR
A learning goal that is met produces a natural progression, because there is always another level of the skill.
mARE LGB AV, XPLEs R EL TR, A CR—-AEE. HERibE.
A health goal that is met produces permission, which is the only one of the three that reliably produces a rest
rather than an increase.
—ANBEE R 2] BARS A HARER, PUORIX B ARSAE T4 2%
T — A~ Bk R e B AR 237 AR VAT, G = v — I Sk A R R T A R
The evidence base favours process goals and mastery goals, and the reason is mechanical rather than moral.
WEHSFERI S 2 H i e B AR S AR H bR, i J5 PR PR At i A R i kY
A process goal - "get the elbow in", "hit the first target" - is controllable, which means success is available on most
days, which means the athlete experiences competence.
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— AR ER

- {REHR BN AT R — AR - R WA, XERERIIER ZHH T HBR SN, XEREX SN 5 SRR BIEE.
An outcome goal is controllable only partly, which means most days contain information about the athlete rather
than about the performance.

M—AER AR RS TR, XEWRERSEH FREMRRETXMLEZ FEER, MARRETXHRBMBER.
And a person who is receiving daily information about their own inadequacy will find a way to avoid the sport,
whatever the goal says.

mM— AN ERBEZRET A CA RMERA, SRIEM N Bxmizs), AEHRRELE.

The practical design is not to abandon outcome goals - a medal is a perfectly good reason to get up in the morning
- but to pair them.

TR A R TG R H - — PR e 2R — AN LR AL PR A B p -- 1 R A AT TR

The pairing is: an outcome goal to give the season a direction, a process or learning goal to give each session a

reason, and a health goal to give the athlete a permission that no sporting result can revoke.
Bty —AEERB b

BBABFE TN, AR BiSa IR A, — AR AR XIS 3 5t — G L BE 55 R8I Y

Athletes who hold all three are more robust to a bad result precisely because the result was never the only thing in
the frame.

BRI R = RNaEN 5Y, b — UORPRRSS SRAUBIPESESE, a0 B 0 &5 SR A SR A S i v LM — A 2R 78
The numbers /| H—H

Numbers to keep. The useful measure is the proportion of a session's goals that are process or learning rather
than outcome, and for most teams it is lower than they would guess. The second figure is the time between an
outcome goal being met and the next goal being set, which is the window in which drift happens and which is
easiest to control simply by pre-agreeing what comes next. The third is the athlete's own ranking of their three
goals when asked, which is usually different from what the coach assumed, and asking is cheap.

TEECERIRT . A AR — S ZRRAY H bnrhad FRmlisy 20 JoHeh T 45 RBHIEL B, mixt SBIABKSEE, bl A CHiZg.

Common mistakes / S5

"Just set a goal." What kind matters as much as having one, and an outcome goal alone supplies motivation
only while it is achievable.
"BAHBRAT. "HARRION S R G B R RS, m— A as SR B s R ARk s mI 3 0

"Process goals are less ambitious." They are more specific. A process goal is a controllable target for a specific
moment, which is exactly what a session needs.

"WREEHAABEE O, “EMERAK. SRR BRI 2 T b, WX R ISR A

"Once they have won, motivation will be higher." It may be lower. The goal has been met, and without a next
one the athlete either drifts or escalates to something riskier.

—HRT, s E. "WREEL. BRCEER, MEA T AR, X60Had R RAES. RATHRAEERAIEN.

"Health goals slow athletes down." A health goal is the only one of the three that produces permission rather
than demand, which is what makes it protective rather than limiting.
"R AR ZILE A GENE . R bR = E TRV A R EGRAY, X IR BA R PR A R B PR R .
Why it matters / Jpft A HE

Goal setting is the most taught and least examined technique in applied sport psychology, and this section is
where the examination happens. The value is in the asymmetry: a met outcome goal is a moment of satisfaction
followed by an empty frame, and most of the "lost motivation" coaches complain about is actually the arithmetic of
that moment rather than a change in the athlete. A coach who pairs an outcome goal with a process goal and a
health goal has solved most of it in advance, and who can name which of the three is currently doing the work has
a much better handle on a difficult conversation.

HARBEE R N g 200l MBS . M DR i satR, miX— s R m Ty . CRH AT IR
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Process goals build habits, regulate arousal and reduce worry because the athlete can directly control them.
B, W RAE S, VAR D .
Key terms / O ARk
Outcome goal ZiRHIR
A result compared with others or a required standard.

5 ft N sRELRPRELRR NS R
Process goal idfEH#R

A controllable technique or strategy target.
] R AR BRI H b
Formulas / A3t
Running: finish in the top three; run 5 km under 18:30; maintain cadence and relaxed shoulders.
Wb BEABI=; SAHEAMKT18:30; RFPHIF BRI
Worked examples / &4l
>
Convert an outcome goal into performance and process goals.
TEER B bRk B B prfnid 2 B r.
Exam focus / ZHE A,
What is the key difference between outcome and performance goals?
SR BAVARBL H AR B X R A 2.2

Goal purpose and paradox - HARBI/ER 515ie

First, picture it / JeiX FEAR

A goal has a purpose beyond the thing it names, and a coach who only hears the thing named will build
the wrong programme. Ask a sprinter why they want a season best and the answer may be about love of
the sport;ask why they need a season best and the answer is usually about belonging. Both are real, and
they lead to opposite plans.
—ABkR T EP AR EZINE A A HA, WAL B 2 B GRERITTR. Bl —hEash
P 2B AR ST, ERUVRRR T XN E; P 2" B8 —ARFRAF RS, TRl
FERTHER. PEHRER, e sefatl.

The detail / FEZIE#

Purpose and content are different questions.
HASMHERMAA R RS
Content is what the goal says - run 11 seconds, win the district final, return to full training.
AR BARFTR AR -- B 1R W P X e, e IR L.
Purpose is what the goal is for - to feel competent, to belong to a group, to prove something to a parent, to avoid
disappointing a coach, to enjoy the process.
HRIXA B0 T A--REVE IR BT 8. RCEHEBIE A Ak R, S0Zidfk.
The same content can serve very different purposes in different athletes, and the purposes are the ones that
survive a losing run, because a goal of "run 11 seconds" gives an athlete nothing to hold on the day they run 11.4.
HRI P v PAAEA )5 2 5y B AR S5 T35 W g H AY;
6 TRATIERARLE H i, PO B 1R XA HARTEE 2 S 11 AT R AT 2t ¥ A A
And then there is the paradox, which is that some goals undermine the very thing they aim at.
RIGRIABAER: AL HPR W EAA L R4 .

A goal of proving you are not weak can prevent an athlete admitting fatigue, which increases injury risk.
“HEBIH CA RSB XA BAZRLIE —b0a 230 Bk IAE ST, IR &de w32 0 XU .

A goal of not disappointing a coach can sustain training through pain.
PP R B XA Hin kG Eseonmhaks:.
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A goal of being the best can convert a good performance into a perceived failure, and the athlete then approaches
the next one as a threat rather than an opportunity.

"B BRI XA H R AU — AT RIS R pR — IR B B R 2RI, T RIX LIS 2N AR T — SRR A UL R o
None of this is hypocrisy; it is what a badly chosen goal does to the person holding it.

XHEEAED; KR —AEE YRS ER AP
The way this is applied is by asking the second question.

BB 975 R ) 5 AN
Not "what do you want to achieve" but "what would it mean if you did" and "what would it mean if you did not",
because those two answers reveal the purpose, and a purpose of proving a point and a purpose of enjoying the
sport lead to different responses to the same bad day.

AR EBAHE 2", mRMMAE T, IBERET 2 MR R, BEREM A", FOAXHAERE R T BB, miEsEs
It is also a conversation that an athlete will find strange, because most sporting culture treats wanting something
as unremarkable and wanting it for a reason as an over-complication.

xR 351830 B R ARG, PR 286820 I R BN R BN ERRT L AR, A P A AR AR R S A
The practical benefit is that once a purpose is hamed, it can be protected, and that is what actually holds a difficult
period together.

Lhrbfibrd: —HHEBIM A, CRTDSERY, miX AR — A YRR A R
A coach who knows the athlete's purpose can point at it when the results are poor; can suggest that a rest serves
the purpose rather than threatening it; and can tell the difference between an athlete who is coasting because the
purpose has been met and one who is coasting because the purpose has stopped meaning anything.

—PBiAEE A 5 BB, WRMERSIA IR E e TR IUR QRS T H A A =2 sUE H i
Those two athletes need opposite things and look identical from the field.

FFE A PSP — g 3 iR A H R ik kM L, & RAEH R LT Lm L.

XPDLIZ SN G R RIR P, W AR — .
The numbers / H—&

Numbers to keep. The honest position is that there are no useful frequencies here, and the numbers that get
invented are the problem. What is countable is whether the conversation happened: how many of the squad have
been asked what a result would mean rather than what they want to achieve, which in most programmes is a small
number, and whether the answer changed anything in the plan, which in most programmes is also a small
number. The one time-based figure worth having is the point at which a season goal is met, because that is when
purpose becomes load-bearing.

TECAERB . WSERAIg R XA AR AR, miRLent & W R R RS RS v AR IR G R I KA
Common mistakes / Sy

"Ask them what they want to achieve." That asks about content. Asking what it would mean is what reveals the
purpose, and the purpose is what survives a bad day.

"W ARG 20 BEER M. FIBREWE T A AR A, i E AR RS H T BT ORETRA

"Purpose and content are the same thing." Run 11 seconds can be about love of the sport, about belonging,
about proving a parent wrong, or about fear of a coach's reaction, and the four produce different programmes.
"HERIN AR E — RS, "1 PR T A . KT IE. R RSCEHEVIAE T, BER T HEMBGHIR

"Strong goals never backfire." Goals of proving you are not weak, or of not disappointing someone, are the ones
that most reliably produce the behaviour they were meant to prevent.
"B EHARAAS G R . B e H AR E AL EANRE W ER, BRI S e AP (AR E b

"Just reinforce confidence." Confidence is downstream. If the purpose is "do not disappoint”, confidence in the
skill is not what is holding the athlete in the programme, and the coach is reinforcing the wrong variable.
"HEERLAERIT. "BER TN, MRAMR AEIEANRRE", IB2XHEARM A EIFA RT3 3 5t AT R E AR,
Why it matters / Hft A%
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This section is the most conceptually sophisticated part of the goal-setting material and the least likely to be
examined mechanically, which is exactly why it is worth teaching. The distinction between content and purpose
turns goal setting from a technique into a conversation, and the conversation is the part that produces information
no technique can. It also explains the most stubborn coaching problem in the section - an athlete whose effort has
collapsed for reasons that have nothing to do with their ability or their goals - and it does so with a single question
that costs nothing to ask.

X BARBSEP S L EOR ARy, R A T REBHUNCS ARy, MIXIEREHEMASAENE. NESERRXS, L1

External rewards can replace internal motivation after success, so purpose and reasons for participation should
be revisited.
BRI G I ERAL R ] RE AR TESIBL, P TR E R S5 BBk .
Key terms / o ARiE
Goal adjustment HFRyH#
Maintaining, modifying or replacing a goal as context changes.

PEE BT BksiH B br.
Formulas / A3t
After achieving a qualification goal, set a process goal for the next phase and a new performance target.
BRI EG, T —BRBSE R B R H .
Worked examples / SE4i
>
Explain the goal-setting paradox.
fRREE PR ERRE.
Exam focus / %15 s

Why can success reduce drive?

It 2RIy e RN 72

Adjustment and flexible goals - HFRVE# 53¢ B b7

First, picture it / JeiX FEAR
A plan that cannot bend is not a plan, it is a promise, and promises break at exactly the moment they are
needed. Adjustment in sport is the ordinary business of changing the goal rather than the athlete: keeping
the direction, moving the target, changing the timeframe. It is a skill because it is not spontaneous, and
because a good adjustment is invisible to anyone who is not looking for it.
— I AREBHRIRIA R TR, W —ARiE, mRERRETEEERIB— 2 iW. 230 EiRRst R SCE Bism A
RUEEHGUX L RETiE. Bahs, SRR, eR—UiaE, FAEAZHENI, mARR—X
SFRIHEOHEM A RE BRI NEREB S Wi,
The detail / ¥R
Adjustment has a hierarchy, and it works because the levels are arranged by cost.
WA —NEREH, WE2ZPUARORE X R R LA .
Abandoning the direction - quitting the event - is the most expensive and should always be last.
TBFEI )-8 HaX A9 H --ACH i, i ELK Oz BEZ AR -
Reducing the ambition while keeping the direction - training for a placing rather than a title, or for a season rather
than a career - is usually available and almost always under-used.
PREETT MEREAGE - BRI AR EFE N h— A2 A 2 AP A -8 %R v, WL 2R 8K,
Keeping the direction and the target but changing the timeframe is the most common and the least costly.
PREETT 1A EARHCE I PR, R WAL i K.
A coach who moves up this list too fast gives up the sport; one who never moves up it produces athletes who train

for a version of their life that no longer exists.
—BIAEXAHIR LI KPS, Zikidah iR X iia 3 ;
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0 — B AR TE LR EZE, 28 FH— A — A CE A FER R @R A T I 2R 92 3 5 .
The flexibility has to come from the goals themselves, which is where the pairing in the earlier section pays off.
XAPFRYE AR B B RS By, 1 G IR — Y5 ARG 1E R AEIX B A TR .
A paired athlete who meets an outcome goal still has a process goal and a health goal to hold, so there is
somewhere to redirect the energy on the day the result goes wrong.
— iR HE A AR REER B Z 5, ViR EE — AR Hbsfn— AR bRy PLIME, B ARG SREDEERITIE KA 05 vl DA AE
A single-goal athlete has nothing, and either the season ends abruptly or the athlete chases something bigger.
—P A R—Hisigah A 2 wii, TREABFEARMmIE, EAf3HE— 4 E KRN,
The goals did not change; the room the athlete has to move in did.
HbRA; R 0HE3) 5T LA =210 .
And adjustment is a social process, not only a personal one, which is the part that makes it hard.
MR — 2R, MARRMALRE, XIER e,
An athlete who adjusts well is often read as lacking commitment, and the people who are loudest about that are
frequently the ones whose own plans have not moved in years.
— PRS2 R R AR R, W bE A, R IR A SR B RN
Making adjustment visible and normalising it - talking openly about a changed target, treating a reduced goal as a
competent decision rather than a smaller ambition - is a cultural task, and it is the only way the individual skill
becomes sustainable.
iR IR AR IR - AT BGe — ARG ARS8 — AR B AR S E— DM ERYOE T A R — A /D HY R -1 — 0
The practical toolkit is short.
S T HEA MR
Keep a written record of the direction and the current target, so the adjustment is a change to a document rather
than a crisis.
PRE— G T 07 A Y R SRR B iRk, ihPEE sl — 0 ST s SO A R — 3 fa bl
Set the next target at the moment the previous one is met, rather than after a gap.
e E—A BABaE i 2 PRt T —A4, mA 28— B2,
Review the timeframe deliberately at the midpoint of a block rather than at the end.
TE— AN VNGRS A R 2 A R ol i
And use a health goal as the place to put any increase in difficulty, because it is the only goal whose achievement
means stopping rather than continuing.
FRACEPTXERE AR MR e H AR B, P R M —— A"k REN ROk 5 5 F i A 2 4k 88 i H
The numbers / H—H

Numbers to keep. The one figure worth tracking is the gap between the planned target and the actual target across

a season, expressed as a proportion. A programme that ends the season at 80 percent of its stated target has

either a planning problem or an adjustment problem, and the two are distinguished by whether the direction was

kept. The second figure is the interval between a target being met and the next being set, and the useful

benchmark is that it should be close to zero - a gap of even a few weeks is where a season quietly loses its

purpose.

SRR BT . E—EfHEERR BT R BT i RIEAR S KPRt bR 2 B2, MBI R, — A2 S5k BEE HR80% it
Common mistakes / Sy s

"Changing the goal means giving up." It means the target moved. Direction and timeframe are the parts that
should be held, and the target is the part that is allowed to move.
"BUEHRREWE T "EREWEREAEA T . 7 R BN Y PRI Sy, AL RS R SRV AN IR T

"Flexibility is a weakness." It is a skill, and it is not spontaneous - which is why it has to be practised, in the
same way a routine has to be rehearsed.

HAPR PR . MBS —IIRAE, W H e 2 A R T 4 C R IR LR TR AR R B R 2T o
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"A good coach keeps the plan." A plan that cannot bend produces athletes who train for a version of their life
that no longer exists, and the coach is usually the last to notice.

"SR XRRTR ARSI RIZE RN AN — A C ARV E R AT IIZRRia 2 B, M Zr@ R — 4

"Set the next goal after a break to enjoy it." The gap is where seasons lose their purpose. The next target is set
at the moment the previous one is met.
"hRE—THET—AER, FZ—T. "RNTTHIERERRZHMEMTT . FT—MRTE L — A8k i i,

Why it matters / At A HE
Adjustment is the section that separates a coach who has had one good season from a coach who has had ten,
and it is the one most often left out of goal-setting instruction because it does not fit a workshop. It is also the most
humane thing in the theme, because it takes seriously the possibility that an athlete's life has changed since the
plan was written - that a job appeared, a child arrived, a body hurt - and it treats the resulting adjustment as
evidence of a working plan rather than as evidence of a weak athlete. A student who can describe the hierarchy
and give one example of each level has a genuinely useful tool for the conversation that every long-term project
eventually requires.
BRI — WAL — AN R MBS S A TR BAE X TERARN, mERESHERERRERFZh, P eRs

A goal may be adjusted because of performance, injury, iliness, time constraints, competition changes or
environment.

RO, Ui B IFEIRRGE] . PSR LB ERBEAR VT e 53 B AR R .
Key terms / O ARE
Open goal JFtHb#
A flexible goal focused on experience or participation.
RIEWE S5 1 R B
Formulas / &%

An injured athlete can shift from winning to maintaining quality movement, completing safe rehabilitation and
returning gradually.

Z 53z 30 iy AR B bRES ) IR FEENE R B 78Rk R E I mH .
Worked examples / 925
>
Why are goal adjustment and open goals important?
H bR AT it B Ay fof B 252
Exam focus / ZEE A
Describe the goal-adjustment steps.
ik Hbr P 2R
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C5.2

Imagery
BAER

Guiding question / 5|5
How can mental simulation improve sporting performance?
DI AN 558 2 F L

Imagery is mental simulation of a performance or situation using multiple sensory modalities. It supports
cognitive rehearsal and motivational preparation, works best when vivid, controllable, specific and regular, and
should be integrated with physical practice and reflection.

BRI SRR IO RIS OB E S RRA RS L &, BORERZN. T, FUKEMERRHRLE, RS E

Sensory imagery and functions - ERRELR S5HIAE

First, picture it / JeiX FEAR
Imagery is rehearsing without the equipment. The brain does not have a clean divider between "imagined"
and "real", so what you picture is wired in by much of the same machinery that handles what you see. That
is why a skier who visualises a course has genuinely skied it, several times, before the first run - and also
why visualisation of the wrong thing is not a neutral act.
BERRAWIOHES . KIBFF A MR 5 HI W 2 MR —E TR Rk, PREm2rxsnh, bk
PR B B R P8 AR AL P IRK — iR i X It 2 —hide kb il — R Hiash 5, e —
KT 20 CEHIER S LK - A 2R R AR R A R — AP T R .

The detail / ¥E4IHR

Imagery is defined by the senses used.
R R E R E L

Visual is the most studied and often the default: seeing the course, the target, the opponent.
PR R TR 2, WEFERRIAY: BREH. T, NF.
Kinaesthetic is imagining the feeling of the movement, the weight of the implement, the stretch in the backswing.
RPN ANIEMRIE, B ER. SR,
Auditory and olfactory imagery are less studied and there is reasonable evidence they can be effective.
WFSEAISERE R AP, A S PERIE S R e LR A Y.
Olfactory imagery in particular has produced some of the most striking results in the literature, and it appears to
work through an emotional pathway rather than a motor one.
WLBERE RAESCHR ™ A T — S N RIS R, i EL e DT Rl i — 1 48 i A a2 12 2 e 1 Y
The functions are usually grouped into three.
IXLEIhREE T =K.
Cognitive functions are about understanding - rehearsing a plan, seeing the options before you get there, learning
a skill conceptually.
INHIINRE SR T-BRAR--HEZR — 0 i 36 AEBR 2 hiE Wik i, et b —Wit AR,
Affective functions are about regulation - reducing anxiety, managing arousal, building confidence, recovering after
a bad performance.
HADRER T V- 8, B, @50, R FikE.
Performance-enhancement functions are about the skill itself, generating a stronger motor pattern.
RIPERNRE R THARA Ly, B R—AHRAYIE A
The three are separable, they have different evidence behind them, and an athlete can be helped by one and not
by another.
XERRAGH. BRI AHE, m—iLash A a2 T Hh— R A ZuT B—K.
The two broad modes are external and internal.

P EE RS R
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External imagery is seeing the scene from the performer's eyes, which is closer to a rehearsal and is what most
athletes do by default.
IPERRE SR A RTEE IR B WA R, EEENE — KR, R BEGE3 RBRINRIg .
Internal imagery is seeing the action from inside the body - from the feet, from the hands, from the trunk - which is
closer to what the motor system actually needs and is associated with better movement quality.
MRS PIR-- AL AT IR B WX A3 E, EHREHERNRGEHIERERIBA, 15 B E AR,
The finding is reasonably consistent, and the practical advice is that if an athlete imagines from the outside and
their motor quality is the problem, they should try inside.
ARG 300, Wk HRTUE: MR —BL23) BN R, mEE AR L, I8 205 2 PR
And the limitation that matters most is about what happens when an athlete has never succeeded.
17 5 S BE SR PR 5128 20 53R R i I 2B
Imagery works by using the motor system, and the motor system is best at reproducing what it has already
produced.
BERREMHEZNARGHEENE, Wi F ot K2 e ™ Bl xRN .
For an athlete attempting something they have never done, kinaesthetic and external imagery have no existing
pattern to draw on, and the honest options are either to build the skill physically first, or to use cognitive imagery
about the plan and the environment instead of trying to imagine an unfamiliar movement feeling.
P —PLEAEZR A AR RFRNE2n 5, SREMIMRE R EA W M REA K,  misei iR 2 R e S ik LI mist:
The numbers / H—5

Numbers to keep. The figure worth knowing is the frequency: daily short sessions, commonly ten to twenty
minutes, are associated with better outcomes than occasional long ones, and the short-and-often pattern is the
one most consistently reported. The second is the proportion of sessions in which imagery is combined with
physical practice rather than replacing it, because the combination is what produces transfer and the replacement
is what produces a pleasant ten minutes. The third is the proportion of the movement imagined from an internal
perspective, which is the easiest single thing to change in a session and the one most likely to be changed by
accident.

FECENRCE . HMENE R SRR, EE TR A0k, SEFHSEHOCHE, e X AR R 8

Common mistakes / Sy

"See yourself winning." Outcome imagery is the least effective kind. Process imagery about a specific moment
is what changes the motor pattern.

"BIACHK. "SREFRICREEN R, XTR-ARKNZNERER, AREZSHBEA.

"Imagine it from the outside like a TV camera." That is external imagery. Internal imagery, from inside the body,
is more closely tied to the motor system and to movement quality.

"R AREHRHUIBFE PR R IBRIMBRER . IR R -\ B KRS58 3 RGESN TR B A5 R R

"Imagery replaces training." Imagery alone is effective for maintaining a skill and for rehearsing a plan, and it

does not replace the physical practice that builds one.
"ERW ARG R SR IR — 0y T RRA R, M AR R LI I AR PR 1 SR T

"Visualisation works the same for everyone." Kinaesthetic, auditory and olfactory imagery are all usable, and the
sensory system that is most effective for one athlete is not necessarily the one for another.
"BEAEANNB—EERL A, WM R AT DM, mi— b2 3 R A AR E R, N bR R .

Why it matters / Wt 2 HEE
Imagery is the technique with the widest evidence base in the psychology theme, which makes it an unusual
candidate for teaching honestly rather than as a mystical extra. The value to a coach is concrete: it is free, it needs
no equipment, it is available at times when physical practice is impossible, and it can be prescribed in a session
without changing anything else. The most useful thing a student can take from it is the mechanism - the brain does
not separate imagined and real motor experience, which explains both why it works and why imagining the wrong
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thing is not harmless.
AR OB P IE IR el AR, X EEE O — A E G AE PR N . R AR AR . ORI B R R S

Imagery is not visual-only and is not limited to perfect outcomes. It can include effort, mistakes, recovery, positive
and negative scenarios.
BEEALARME, WART RS TPEEFE . Bk, WEDB ARG .
Key terms / B 0ARiE
Skill rehearsal #fgi%s
Mentally practising the physical execution of a skill.

LERZE ) B RE AP T .

Strategy rehearsal SR
Mentally rehearsing tactics, plans and problem solving.

UV iR 08 7 NN 1) 82 3 L T
Formulas / A3
A skier imagines turns, edge control, pole-plant timing, the race line, contingency plans, speed and balance.
HEBMPED, 708, HRHL. R, &R, R,
Worked examples / 925
>
Define imagery and explain how it mimics experience.
SE LRSI R I B R 5 o
Exam focus / 2%
Name two sensory modalities in imagery.

B R P RIPIAR SR .

PETTLEP and imagery quality - PETTLEPSZ )R &

First, picture it / JEiX t#A0
PETTLEP is a checklist that tells you which part of an imagined action to fix, and the reason it exists is that
most people rehearse a movement in the one way it is not supposed to be done. Knowing that the
difference is a single letter in a six-letter acronym is not trivial - it is the difference between ten minutes of
pleasant scenery and a technique that changes.
PETTLEP R—#HAER, EHEFRZBIERRINERE—ERS, mEZPUFEE, RE SN AME—S R A
BRI SORHEE— A SR FEZHTET — DA TR E B — A8, AR/t et 5
— IR 2RI AR Z A2 .
The detail / FE4IHF
The letters are physical, environment, task, timing, learning, emotion and personality.
XSER R R, BRBE. E55. W] 2220, AR
Physical means the felt position of the body and the movement of the segments, and it is the component most
consistently associated with improved outcomes.
Bk S AR BRI B B AW B2 3, B RS AR A RO R — BB AR5y
Environment means imagining the actual venue, including crowd and light.

BEHR R AL A, AT,

Task means imagining the specific technical and tactical problem you will face.

TS5 AR SR B A LR B AR S AR )

Timing means the right moment of the action.

o} TET 5 SR F IE BB AR %1

Learning means the process of practising, and it is used for acquiring rather than performing.
ORI RE R, ERTAIGmA RN TR,
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Emotion means imagining your own feelings, and personality means the part of you that performs - a confident
performer imagining from a confident perspective.

HERERIRE CHRZ, AR MBI ERTIEA B R --— B0 B E RS A — A B A A LR
The most important use of it is diagnosis.

iR HIE R W .
When an athlete reports a plate of technical difficulty and their imagery has been consistently visual and external,
the letter to change is usually P - the physical component.

Y—hiid 3 B REA TR, MR R — SR SRR, B 2% 5 Bl H R P-- B R ) .

If the difficulty is with reading a tactical situation, it is T for task.
QSR AR T PR AR R, IR RAESFIX A B
If the difficulty appears only under pressure, it is E for emotion, and the athlete needs to imagine the feeling of
being nervous, not the absence of it.
IROE 5 SRR B, BRI AT, WX ALIE ) 5 i EA R AR RK R, WA R B RK
Imagery quality is a diagnostic instrument, not just a prescription.
BERmER - LR, mA k).
The standards for good quality are concrete, and an athlete who has never been taught them will typically fail
several.
G BRI R LRG0 — DR BB X B2 B Bl AL LR B A A
The movement should be imaged from an internal perspective, kinaesthetically and specifically.
AERY RIS, WESR. JFHAK.
It should be felt as achievable - not as a fantasy of perfection, which produces an unrepresentable comparison.
ERLGBRRE A B -- A R — A e R, B aE A R E IR
It should be controlled and adjustable, so the athlete can slow it down and hold a position.
MR, DUEIZ3) R AR TR, SRR
And it should be emotionally congruent with how the athlete will actually feel, including the nerves.
T B2 518 3 5 FSL RS AE S 4 L —2, QRSB K.
And there is an external-to-external trap worth naming, because it is the commonest failure.
1A — A SRR SR IR BT 54, BRTIB R 3 WA S0
An athlete imagines themselves from the outside - a camera view, watching themselves succeed, seeing
themselves being praised - and it feels excellent and produces almost nothing, because the motor system is not
being given the proprioceptive picture it needs.
—Apria 3N B AIMEER H C--— MR
 BHEACEY). BEACHERG--RERL, ALFEATEMEN, FNERERAER R IRKA KRR .
The internal view feels markedly worse and is the one that does the work.
PR HL A R E ] BB AESZ, W EA R TISHIIEA .
The discomfort is the honest signal that a session is doing something.
XA IS IE R — R ISR PR S AR E IS5 S
The numbers / H—H&

Numbers to keep. The numbers here are the length and the fidelity of the check. Imagery sessions of about ten to
fifteen minutes with a short physical warm-up first are the pattern most commonly used, and the kinaesthetic
component is the one worth the most of the session. The second figure is the proportion of the movement that
should be internal, which is a number a coach can ask for directly: "how much of what you just imagined did you
feel from inside?" The third is the frequency of re-checking quality, because an athlete will drift back to external
visual imagery within a few weeks unless someone keeps asking.

TN XEMETFREEMRKESREE. 13T HrRRR. Za08M— XSk, R AR, mahi
Common mistakes / Sy

"Internal imagery means looking down at yourself." It means viewing the action from inside the body, from the
feet or hands or trunk, feeling the segments move.
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"MIBREREREICABAC, "EMRERA R NHBRT BT R BIXANE, BREATEREE).

"Imagery quality is about detailed scenery." Detail matters, but internal perspective, kinaesthetic specificity,
achievability and controllability are the criteria that predict effect.

"BRBERRTMNERNSR. SRR, HARIA. RN, nE SRR R AR RECR AR .

"Imagine feeling calm, because that is the goal." Congruent emotion means imagining the nerves you will
actually feel, because that is what needs rehearsing.

"R A CRIER, PR B 4 LSRR E MR IREIE SBBRTB O RTK, PO IB A R T R o

"If it feels good, it is working." The external fantasy view feels excellent and produces almost nothing. The
internal view feels worse and is the one that works.

"ISRREARRS, IBRAEENE M. "IMIREIKI B AR GE, HULF A T MR P ARKREE R, meA AR —

Why it matters / Wt A HE

PETTLEP earns its place by being diagnostic rather than merely descriptive, which turns it into something a coach

can use in the middle of a session with an athlete who is stuck. Its letters are a way of asking a specific question

about a specific problem, and the questions are short enough to be worth asking. It is also the section where a

student has to be most careful about the difference between evidence and enthusiasm: several of the components

have weaker support than the physical one, and the honest account is that the internal kinaesthetic standard is the

part that carries the technique.

PETTLEP

s —ARE, REERSWTRRMA R MIEYERY, X EEE RO ESE—INZER PR, o —A-RERNE 3 BstAE AN . e

Vivid, controllable, specific and regular practice is more likely to transfer to performance.
A2, wrfa. Bk HAREAZE o) S ol REIEAS BRI .

Key terms / O ARk
PETTLEP PETTLEP#iR

A seven-part structure for designing effective imagery.

B R ER S

Perspective #ilfi

Internal or external viewpoint used in the mental rehearsal.

O PR AN RS ER AR o

Formulas / 2%

Redesign a serve by imagining the actual court, racquet contact sound, physical effort, timing, emotion and a
balanced follow-through.

W REL ., R BRSO, W], AP RE S R R SRR R

Worked examples / 3l

Use PETTLEP to redesign an athlete's serve imagery.
MPETTLEPE i % i1ia3h A RIRE R

Exam focus / 5% 54

Describe the PETTLEP model.
HIRPETTLEPHERY,

Paivio, specificity and applications - Paiviofit. %545 M1
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First, picture it / JEiXFEAR
Two questions finish the story, and both are blunt. Can the athlete picture it?Some can and some cannot,
and the reasons are about how the brain represents information. And should they picture this particular
thing?The second question is the one most often skipped, because the answer is usually no, and a
technique that is not specific to a task can be as wrong as one that is specific to the wrong task.
P ISR A SR, WP AR . XS BAE R IFHIRID? 86 NAE. A ATARE, TRPLET KN
WRAEE R . PR, MMEA SR TENARN? B AR EFE SR, FohERdEREER--—1
AEIMEF LTS, AT REA B R 55 i Xy — e

The detail / FE4IHF

Paivio's mental model is the organising idea: cognition and imagery are separate but interconnected systems that
act as a large pool of imagery which is drawn on depending on the task and the person.

PAZE SR OB R A SRS NS ERRBAES B XHEGERM RS, BMNEEEA—ABERAERM, MR

AFIME S5 56 238 5 5 A
A cognitive task draws more on verbal coding; a physical task draws more on kinaesthetic coding; some people
have a larger visual pool and some have a larger kinaesthetic pool; and where the imagery pool is small, the
athlete has to add words and images consciously to get imagery to run at all.

B RAE S5 S8 A RN ES; AL AP K, HLARS)REE K

ML RMB PN S, 1230 520 A P EmE G L, R4 28k,

The practical consequences are about who imagery works for and how to teach it.

TP R R T RGO A R PR i
It is easier for an athlete with a large imagery pool and harder for one with a small pool, and the second group
often need the imagery to be cued rather than left to intention - a trigger, a routine, a phrase.

BN TEFMKAZZNAEES. W TELMUMENE, W 4Nl RBEESRM R A RMNEREE--— Ak, — A B
It is also more effective when the task is physical and the athlete is kinaesthetic, and less obviously effective when
the task is verbal or when the athlete thinks in words, which is a real limitation on the technique's universality.

1 HAEAE S5 R SR PEE . T2 3 SRS SR & H AR

MRS RS TR, 8623 51 AEE BB RCR AR 24 W] - R ARG @& i — A~ H LR B
Specificity is the second question, and it works in both directions.

RIERBEARE, meEmAT7m LR,

Training a physical skill benefits from imagery that is specific to that skill, in that movement, at that moment, with
that feeling.

ME TR, ZRTAHEEA. BANE. IBAEZ] AR NESR
Training a tactical decision benefits from imagery of the situation, the options and the cues to read.

ME—ARARVER, ZE TR, TEAmEEANRRAIESR.

Imagery that is general - seeing yourself being successful, seeing yourself as a champion - produces a pleasant
state and no transfer, because the motor system and the decision-making system are both being left without the
specific information they need.

BAMER-BRHCERY. BRHCRMEE--E - MREPREMTERE, RN RamsRASGEMA 2 e A 52
And the applications follow from the two answers.

17 P L IE SR NI PN S8 S R AY
For an athlete with a large pool who needs a physical skill: internal kinaesthetic imagery, short, frequent, alongside
physical practice, with the emotion matched to what they will feel.

M ARMKR. HE -GS ARRNEZ G NSRS, EEE, 59REDIHT, HAESELEZ .
For an athlete with a small pool: the same imagery, but cued by a trigger and built up over weeks, and with more
verbal scaffolding to compensate.

P RHUMEE R AR R, Hb— AR sn. FFEBURANZE S, W E 25 5T ROk M.
For a tactical problem: imagery of the situation and the options, which is a cognitive use of the same tool and is
often the more valuable one in a sport where a mistake of judgement costs more than a mistimed swing.

AR : T REAT RS R, SR TR, mHAE—TT A RR I PR RCH B R i E B, e1
The numbers / H—H&
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Numbers to keep. The useful figures here are all about matching effort to the athlete rather than to the protocol.

Time spent per session on imagery should be small - commonly ten to fifteen minutes - and the honest reading of

a negative result is that the imagery was too short to run, or cued too weakly, or replaced rather than combined.

The second figure is the proportion of a cognitive application, which in a tactical sport is often larger than coaches

assume: the time spent imagining situations and options is frequently comparable to or greater than the time spent

imagining movements. The third is the number of weeks before a cued routine attaches to its trigger, which is

typically several and should be budgeted for rather than assumed away.

BEILEAETE. XEARANREERRART LS N SERE" . MA RS RIUE N, XTI R LR E R Y R /5--i8
Common mistakes / Sy sk

"Imagery ability is a gift some athletes have." It varies, and the athletes with a smaller imagery pool are usually

the ones who need the most explicit teaching and the most consistent cueing.
"R N RALIEE BAH R RIR. “ERAZERY, 0 RN 3 5l H AR R i R R R AR R SRR R .

"If you cannot feel it, you cannot do it." Imagery ability varies and is not a selection criterion. A cognitively strong
athlete with a small imagery pool can still be an excellent performer.
"MRIRR AR E, WA R]. ERENDAZER, MR —EERE. MR REUh. mIARIRE S SRS 3 B IR DR

"Generic imagery builds confidence." It builds a good feeling and no transfer. Specificity to the task, the
movement and the moment is what makes it work.

"BARIERREEVG 0. "EEREHR—AFREMETILS . XHESF. MEE. SRR I AL e R AR .

"Imagery is only for physical skills." The cognitive applications - imagining a situation, the options and the cues -
are frequently the higher-value use in sport.
"BRAMTSHREAR. AN -0 v RTME R 15230 W25 R Orid 8 @ e A k.

Why it matters / Jgft A B
Paivio closes the theme by explaining who the technique works for, and that is the part that makes it more than a
demonstration. It is the reason a coach who has one athlete who "does imagery" successfully and another for
whom nothing happens should not conclude that the second athlete is doing it wrong - the second athlete has a
smaller pool and needs cuing, verbal scaffolding and a longer runway, and that is a teaching problem rather than a
motivation problem. The specificity argument is the other thing worth keeping, because it explains the
disappointing result that a pleasant, successful, general piece of imagery produces nothing measurable.

PAZE S RIX A TR, B ERE Y XA AR, WX IEREA R R ANMERRRR . R 24— B, A hLidsh bk

Before training, use imagery to plan and focus; before competition, prepare and regulate; after performance,
review and learn.

MZGai RIS Lesgaifksfnifyy; RIMFEEME.
Key terms / B0 ARiE

Specific imagery B#h&E%
Detailed, concrete and sport-specific rehearsal.

AL FUK BRI WP .

General imagery —& %
Broad, abstract and outcome-focused rehearsal.

ez, T H ISR R .

Formulas / A3
A skier can see a clean run, hear the wind, feel balance and also imagine correcting a turn after a mistake.
HEETURR RN —E. WEXGE, REPEE, drr USRG2I E%S.

Worked examples / S&Hi

>
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Use Paivio to explain cognitive, motivational, specific and general imagery.
HiPaiviof#RE Al hPL. Bif—BRER.
Exam focus / BHE A,
Give an example of imagery improving confidence and arousal control.
i iyse ST ERRY DR L
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