LEGH A.1.1 INTER-SYSTEM COMMUNICATION

& CNS integrates information and coordinates responses

Homeostasis: maintaining a stable internal environment § FINS =homat vpiontarysatid aunomic (voinion)
# Endocrine system: hormones travel in blood
GUIDING QUESTION: How do the nervous and endocrine systems e e R e L

# Coordination enables rapid and long-term regulation

work together to regulate body systems and maintain homeostasis?
8 9 oy s ANS: sympathetic (fight or fAight) vs porasympothetic (rest & digest)

L .

1. THE COMMUNICATION SYSTEMS 2. OVERVIEW OF THE NERVOUS SYSTEM
T

The body uses two systems to communicote. he nervous system is divided into the central ond peripheral systems.

| CENTRAL NERVOUS PNS SUBDIVISIONS

* Hormones releosed from SYSTEM [CNS)
endocrine glands

+ Electrical impulses travel

MERVOUS SYSTEM (FAST) ‘ EMDOCRINE SYSTEM (SLOWER)
along neurcnes

SOMATIC NERVOUS 5YSTEM

® Brain ond spinal cord {(VOLUNTARY)

* Very ropid responses ¢ Travel in bloodstream * Processes ond interprets

{milliseconds) * Slower responses (seconds information : Eﬂntr'l:fls lil!l:l|ﬂl::ﬂl:‘|uscles
Wsashpcs | i
* Precise and localised » Longer-lasting effects

PERIPHERAL NERVOUS
SYSTEM (PNS)

& Merves sulside
the CHS

[ * Comies information:
= To CHS (sensory)

Widespread actions

AUTONOMIC NERVOUS SYSTEM
(INVOLUNTARY)

® Controls glands, smooth
muscle ond cordioc muscle

‘ # Works without conscious central

e

- From CNS (mator) . SYMPATHETIC PARASYMPATHETIC
(FIGHT OR FLIGHT) (REST AND DIGEST)
Prepares body for Promotes recovery
action and stress and energy

4 conservation

o

Both systems work together to maintain homeostasis. : E
The PNS links the CNS to the body and has two main pathways.

3. HOW A NERVE IMPULSE TRAVELS 4. OVERVIEW OF THE ENDOCRINE SYSTEM

‘ Electrical impulses are tronsmitted along neurones to send messages quickly. Hormones are chemicol messengers released into the blood. |

KEY ENDOCRINE GLANDS HORMONE ACTION
| @ restinG poTenNTIAL @) STIMULUS © oeroramisarion @) REPOLARISATION

Inside negotive Thresheld reached Me* rushes in K* rushes out Pineal gland o
elatoni
(= =70 mV) = =55 m¥) inside becomes return to resting (melatanin) Hermeone released
Ma* channels open positive potential pruthnfum_l.ts into bloodstream
(ADH, releasing
@ @ -] L . I-f“ﬁ- hormeones)
& & e @ @ s * o * Ly Pituitary gland
. i L A & F "M land”
T I"i_i"i'qf jr i.“‘T_i - 1{5‘ i {"Master gland”) e
3] [ BT I_.. i L r i & Ii'__ : BB o L B Thyroid gland Hormone travels
= {thyroxine) in the blood
Adrenal glands
(adrenaline,
cartisal)

F_‘unm:euﬁ 9 ° @ "
(insulin, glucogeon) Targatcalls Hicve r@_h
Gonads recaptors = only =
(testes: testosterone these cells respond \ ;

ovarnes: oestrogen)

@ Ma® = Sodium ion @ K* = Patossium ion E Myelin sheath (insulation)

i
- .

Myelin increases the speed of impulse conduction. 9" Hormones act on target cells with specific receptors.

5. NEGATIVE FEEDBACK - MAINTAINING HOMEOSTASIS 6. EXAMPLES OF COORDINATION IN SPORT

| MNervous and endocrine systems work together to optimise performaonce, |

Most body control is by negative feedback loops.

— ' 2. Receptor ' = EXAMPLE 1: START OF A 100 m SPRINT EXAMPLE 2: RECOVERY AFTER EXERCISE
= == Detects change ¥ N (s ic) _
1. Stimulus and sendi 2. Control Caritre eryous -'!'mp'ﬂﬂ'““':' | Nervous (porosympathetic)
A change eceurs information (CNS) * Adrenaline roleosed s 1 Heort rote
outside the B # { Heart rote ¢ . Breathing rote
normol range _ = i i s 1 Breothing rote * Promotes digestion
- & t Blood to fns ond reco
Too low (i A Too high ‘ | i =
i If narmal Eateie T Endocrine
5 Adrenaling fr
HOMEOSTASIS ronge is Mervous (motor) | ‘ ng from # Insulin lowers bload
5. Response {poral vngm) 4, Effect restored, - Signois 1o skeletal L glucote
. . EHector ¥
Return to normal Carries aut b i - x E:EDI T ORI g
{set point) i o Foes. # Ciick, powerful - s aids repair
range (set poi response controction * S v ! | ® Longer term
longer fosting adaptotions
& 2 g 0 5 - & a". = - = = Ft
Negative feedback keeps internal conditions within narrow limits. ¢ Effective coordination allows rapid responses and long-term adaptation.
' TR i N i T N
SPORT APPLICATION 0 DO NOT OVERLEARN @ KEY LINKS QUICK CHECK
il You are not required to know: * Links to '_ﬁ"ll'_z U"""“"'”‘““"." . 1. Mamme the two moin systems that communicate
performance and safety, communication) — communication within the body
¢ Mames of oll hormones within systems. a:rd . .
Maintains homeostasis - keeps ® Euoct hormone concentrations ¢ Links to A.2.1 (Woter & electrolyte ) b S .
p . METYOUS SYSIEms,
O temperature, fluids and Enirgy * Detoiled struchure of neurones bnlnn:e} — ADH '15 an endocrine _ ™ .
stable during activity. o All pathwoys of the ANS hormone controfling water. 3. Whot s the difference between the sympothetic
. " 1 ® Links to A.2.2 (Energy systems) - and parosympathetsc divisions?
R A it i OO ; adrenaline & insulin regulate
= ion — e : 4. Describe the f feedbock
:hmwu::d ncfupln::m;mm’ ® Disorders of glands energy ovalloblity, KR Pt i
- [::mnfm '1,““ i Ve » Hormoane holf-lhes . # Links to A.3 (Cordiovascular, 5. Give one sporting example where both nervous and
au Fnlde Respirotory, Musculor) = all endocrine systems ore involved,
W - N L A | under Aervous & endacrine contral. ¥, h
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20 A.1.2 INTRA-SYSTEM COMMUNICATION

* Organ systems are interdependent

Grgan systems wo rking tngether # Systems communicate via nervous and endocrine pathways
Feedback loops maintain homeostasis

™

Integration ensures efficient performance and survival

GUIDING QUESTION: How do organ systems work together
within the body to support performance and homeostasis?

-

Examples: thermoregulation, blood glucose regulation,

fight or flight response

1. ORGAN SYSTEMS - WORKING TOGETHER 2. COMMUNICATION BETWEEN SYSTEMS
Major boedy systems interact continuously to maintain homeostasis Systems communicate using two main pathways.
and support performance.
MNervous pathway (FAST) Endocrine pathway (SLOWER)
MERWOUS ENDOCRINE | CARDIOVASCULAR |  RESPIRATORY MUSCULAR EXCRETORY il
SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM * Electrical impulses travel * Harmones released by glands
along neurones into the bloodstream
* Neurotransmitters pass * Travel to target organs/cells
@ RW ﬂ” om0 M e vt
o Very fast (milliseconds) * Longer-lasting effects
# Short-lived effects
Fast Chemical Transports Gas exchange; Produces Removes Hormone

released Harmone corried

commumication MAESSangers Oa, nutrients, Oy in, miceement metakbolic Impulse
{rapsd (hormones) hormaones CO, out and heat wiste: and along neurone
responses) (slower, longer- and ramoves pucess waber
lasting) waste

Meuratransemitter
ACrO8s SYnapse

‘!'E"I" Mo system works in isolation ~ integration is essential for survival and performance. r
7 Both pathways work together to coordinate body functions.

3. EXAMPLES OF SYSTEMS WORKING TOGETHER 4. FEEDBACK LOOPS — MAINTAINING HOMEOSTASIS

| |
| THERMOREGULATION BLOOD GLUCOSE REGULATION | FIGHT OR FLIGHT RESPONSE | Most body control occurs through feedback loops.

(Hot conditions)

ikt @ NEGATIVE FEEDBACK {most common) POSITIVE FEEDBACK (rare)
—r‘@‘— — Y & - *E @ !'54. Returns: conditions to Amplifies change
| ; i
normal range, 1. Sticnukas until a specific
What happens? What happens? What happena? endpoint.
p  Body temperature nises E L Blood ghuoose ri o Thist et ~ A change occurs ;
e e 3 i ’ 1. Stimulus
{receptons in ckin }@} after a rmizal I"uE.-"'I {by senaes) ll‘*-utlp-"'l e Ny e 1) \
and hypothalamus) [ a I:\ 2 ’ /' Change ooours
..;' \ b Pancreas releates P b Mervous syatem activates 5. Respanse 1. R‘aceptnr \

b Mareoud pyslem trgagers | | il Gandian kl:!.,f thati l ; : - . o)

sweating [from sweat P A Returns condition = Detects change 4. Endpoint 2. Response

glands] and vasodilation | ik vk = Aot cpurek b = te normal fange ‘ {n.g. in skin or | T e | i i

e 5 toke in glucose ‘-. i refease Ty } ) | Makes change

Lo — :I {muscudar system) H' adrenaiine [endocring] "w-_E.-"' (e.g. temp 1) j -_,. = hypothalamus) | Froceis staps larger
} Endocrinesptemmay E | [ | oo o B HOMEOSTASIS childbirth)

rebeate ADH o corere | | it ( C Il Heart rate T, breathing "0 ) (normal range) '

| ghreagen in liver and 1 g JI
e |- i JEG) | rate t, blood to muscles t " _
f_...la .'I FTILIE 4. Effector 3. Contral centre 3. Mare responae

r  Tomperature relums C = | ! kit e 3 Produces respanse - FTD{EFTrf!'S Further mereases

o oonow to normal ¥ Body ready for action %) (= {o.g. swoat glands infarmatian changs

sctivate) (=g, hypothalamus)

N = Mervous system  E = Endocrine system € = Cardiovascular system R = Respiratory system
ki
Yr MNegative feedback keeps us stable; positive feedback drives processes to completion,

5. INTEGRATION DURING EXERCISE 6. KEY POINTS TO REMEMBER
| During exercise, multiple systems work together to meet increased demands,

@ Organ systems are interdependent

Mervous system Cardigvascular system

oL HanE [ cemmeeeo o Increases heart rabe and and communicate constantly, EXAM TIP
balance and inbenaaty, Islood fow 1o dolver
Oy and remove CO. @ Mervous system = fast, short-term Use real-life and sporting examples when
Respiratory system - Mesponses. ANSWETING questions.
Increases breathing + Endocrine system
rate and dapth o Releases adrenaiing, @. Endocrine system = slower, Examples:
ireeulin and glucogon | <|lasti
supply Oy | to regulate glumy il T » Thermoregulation during a hot football match
Muscular system 3 = = @ Feedback loops maintain « Blood glucose control after eating
' L table internal conditions. : :
L-iﬂf Oy and nutrients B G ket Aot bl * Fight or flight at the start of a race
produce enargy e
e (o.g. urea, lactic acid) & Effective integration is essential « Systerns working together during training
= and excess water,

for performance and survival,

";""'EL" Integration ensures efficiency, prevents fatigue and maintains homeostasis.

f N 7 £ i M ™
SPORT APPLICATION @ DO NOT OVERLEARN (& KEY LINKS @ auick cHeck
Goed integration You are not required to know: * Links to A.1.1 (Inter-system 1. What are the twe main pathways
improves performance communication) — how systems of communication between
and safety. # Exact hormone ; cammunicate, organ systems?
trati i
Maintains homeostasis - ok A * Links to A.2.2 (Energy systems) - Z. Give one example of systems
@ keeps temperature #* Detailed biochemical energy is supplied to working warking tegether and explain
fluids and energy pathways ik e o
stable during activity. « Every receptor type = Links to B.1 (Body composition) - 3. What _is the differ?fm between
systems affected by body negative and positive feedback?
REEE:::LET:! adaztattlu; - = All minor hormones composition. 4. Why is integration of systems
sna . S o Rare disordecs » Links to C.2 (Motivation) - important during exercise?
and reduces fatigue g
AR IJEhE':.I'IEH.IT influences system 5. Give one sporting example where
1.0k function. multiple systems work together.
\. b R P . ’
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W EXAM PRIORITY - MUST KNOW

CHNE plans, initiates and coordinates movemaent
PNS carries sensory information to CNS and motor
commands to effectors

Endaocring hormones influence neuromuscular function

THEME

A.1.3 INTER-SYSTEM COMMUNICATION

Nervous and endocrine control of movement

GUIDING QUESTION: How do the nervous and endocrine systems

control movement and physical performance?

and energy availability
Systems work togethar for efficient, safe and effective movemaent
Exarmples: start of a sprint, reaction time, strength performance

L]

-

2. SOMATIC (VOLUNTARY) MOVEMENT PATHWAY

Step-by-step pathway for a voluntary movement (e.g. passing a ball),

1. THE NERVOUS SYSTEM CONTROLS MOVEMENT

The CNS processes information and sends motor commands.

@ sensoryiveur €D s PROCESSING € woror outeut O response (

SEMSORY INPUT CHNS PROCESSING MOTOR QUTPUT EFFECTOR RESPOMSE
Receptors detect Information sent to Motor neurones send Effactors prq-dq.u;q Receptors in ayes Infosmation to beam (vidual Motor neurane impulues Skeletal muselas
change (e.g. light, brain and spinal cord. impulses from CMNS B rESpONSE and misscles detect i cortex), Decision made s traved from brain, e contract to produce
sound, touch, Integrated and a to effectors {e.g. muscle information, i AREOCIAtion areas dovn spinal card, the moverment.
position). decision is made. [muscles or glands). comtracts). of the brain. to muscles.
P P
. ﬂ . @
; | P =Lt
e a-J\ = WK —
A

CEREBELLUM - coordinates timing, balance and accuracy

Fine-tunes mevement and corrects errors,

v v L
FEEDBACK Blovemaent PI'I:I-l:'IJl;:I foedback {u.g. |:|u|;.|:lil.'i|:r|'|II tl:lnsinn:l sent back to CHNS 1o
continuously adjust and improve performance,
Reaction time = time from stimulus to start of movement. b Efficient pathways allow fast, accurate and coordinated movement.
3. REFLEX ACTIONS - QUICK, AUTOMATIC RESPONSES 4, HORMONAL INFLUENCES ON MOVEMENT
Reflexes protect the body and occur without conscious thought. Hormones modify neuromuscular function and energy systems.
EXAMPLE: KNEE-JERK REFLEX ) censoRY NeURONE KEY FEATURES HORMONE SOURCE MABAELING RN EXAMPLE
(related to movemeant)
Carries impuloe to apinal coad,
1. STIMULLUS Very fast Adrenal glands * Increases heart rate
:-itﬂ F'atﬂ'uﬂl:ti . g {milliseconds) ADREMALINE (adrenal medulla) * Increases breathing rate Crart of a 100 m
on stretc e Y ; .
quadri::pi M\ ) 0\ = -‘\% /P : (epinephrine) @i % » Redirects blood to muscles sprint
muscla spendle. N Ay : TE 4 | L e ——" . | | * Mobilises glucose
\"' ..;_' / y [ HII. = * Increases muscle protein synthesis . "
' 2 TESTOSTERONE Testes » Increases strength and power gL
i | Protective adaptations
(L Spinal cord Enhances recovery
Wy [integration centre) Pituitary gland
. BESPOMSE 1 .I' (3) Short, simple GROWTH HORMONE Gterior) * Promotes growth of bone and muscle Recovery from
3 | L] (HGH) # Aids tissue repair injur:f
Quadriceps A ) 7
“' 4, MOTOR MEURONE
o “d . /];I_ ks Carries impulse 1o A~ Ocgurs at spinal Adrenal cortex * Increases blood glucose Prelonged
lowar rﬂ'g kicks F"\. - b qu,:;lrfq;qp* miusele. :-}i = eord bevel CORTISOL #* Protein breakdown I:":‘"E- MI'H'I:| endurance
forward, — %—f L% * Anti-inflammatory ORErCISE

Reflexes free the brain to focus on more important tasks.

5. NERVOUS AND ENDOCRINE CONTROL IN PERFORMANCE

Both systems interact to optimise performance.

PRE-EVENT ANTICIFATION STRENGTH/PERFORMANCE
Brain uses past oxperiencs - Testosterone supports
and prepares the body. @J + - muscle strength and
Adrenaline increasoes e ',E- fre porerer, TS recruits

% more motor wnits,

-

alertness and arousal, [ e
REACTION TIME

Mervous system detects
stimulus and intiates
mowement. Adrenaline
speeds up responses.

B o
ey

\\" RECOVERY & ADAFTATION

Growth hormone aids tisswe
repair and growth. Cortisol

helps supply energy but

must be managed. @
> @ 3
e

Optimal performance depends on the integration of both systems.

DURIMG EXERCISE

Meorvous system cogrdinates
movement and balance,
Hormones maintain enaergy
supply and blood flow,

i
b

v
1515
' |

Hoermones influence readiness

o
= |

A. START OF A 100 m SPRINT

Visual and auditory stimulus
CN5 processes and sends
motor commands

CM

Adranaling increases heart
rate and bload flow

Fast, powerful muscle
cantraction Pra

Reflexes help stabilise joints i

Different sports demand different

6. APPLIED EXAMPLES IN SPORT

B. WEIGHTLIFTING (MAX LIFT)

Testestorone supports strength
and ponser

Adrenaline increases focus and
force output

. performance and recovery.

C. REACTION IN TEAM 5PORT

5 recruits many motor units

Eyes detect movemant

CMS makes decision quickly
Reflexes support joint stabality
Hoermaones and blood flew

support repeated sprints

pricceptive feedback
intains balance

combinations of nervous and hoermonal control,

- . Ml o i T Ty -
SPORT APPLICATION 0 e R (& KEY LINKS @& oauick check
Efficient communication = better = Links to A.1.1 (Inter-system . :
P F 1. h
’zf coordination, quicker reactions You are not required to know: cammunication) — main systems -.I.:::r:;:r; ;::;::::—T CH5in
4 i and pathwa
i - ptonning: ; 3 i 2. What iz the difference between
= Exact neuron speeds (m/s) = Links to A,1.2 (Intra-system
= Warm up to prepare nervous communication] — how sach a ﬂfﬂm: action and a voluntary
2 system and increase hormane = All hormone half-lives system works internally a‘f"“"? ,
levels. g * Links to A.2.1 (Water & electrolyte %, o e ““’:d“"“'--" tf““;“”""“
etailed molecular = mavement and one function
P Fatigue slows nerve conduction ok Sl dord i'fppuﬂa Parve and of each. )
S i Eces harmone pathways muscle function
- ot = Links to B.1 (Body composition) - 4. How do feedback loops help
oo # Rare disorders alkaits Eormane lsaaliand maintain homeastasis during
ise?
R S — performance FER T,
me::f:_ler!l":t::'rt:?le?[ EEPr.t * Uncommon hormones * Links to C.1 (Goal setting) - 5. Give one sporting example where
S ke : motivation influences system beth nervous and endocrine systems
both systems. -4 4 e L are working together.
b Ay . =
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LGl A.2.1 WATER AND ELECTROLYTE BALANCE

o Water is essentiol for performance and thermoregulation

Maintaining fluid balance for perfq.rmn nce * Electrolytes maintain fluid balance and nerve/muscle function
# |ntake must motch losses to maintain homeostasis
GUlﬂING QUESTI_DN: Hﬂw 'dl:l water ﬂl'ld Elﬂctrﬂh’tﬂﬂ " Del’fﬁl'drﬂtmn Impairs PE‘I’f’D!’I‘ﬂﬂI‘I.-EE and health

¢ ADH regulotes water reabsorption in the kidneys

maintain health and support perfoermance?

1. IMPORTANCE OF WATER AND ELECTROLYTES

» Monitor body mass, urine colour and esmalarity

» Cardicvascular drift occurs in prelonged exercise (heat)

( | TOTAL BODY WATER _“ e = DAILY FLUID BALANCE
WATER - KEY ROLES | ELECTROLYTES - KEY ROLES e ——
The aversge adult ’ ; \
# Regulates body tem i # Maintain fluid balance and [
Skt et s Mt | INTAKE Aurn BALANCE \, LOSSES
W ot L * Drinks (flids) /(= HOMEOSTASIS) | * Sweat
¢ Transports nutrients Ercbl . | e : | L
ol # Encble nerve impulses (moisture) Votiaka Fime
* Lubricates joints # Suppert muscle contraction * Metabolic water \ = * Respiration (woter vapour)
d ti O {prqdul;:d Ini Losses F s F
ol e "60 J"El # Help maintain blood pH the body) \ e
* Maintoins blood volume £ hod 4 e .
and pressure ? YMAE | o Essentiol for heart rhythm T T |- A — Totol losses
is woter Total intoke 9 o
# Essentiol for chemical and performance A = ==
reactions and metabelism
| MAJOR ELECTROLYTES ‘  EXERCISE IN HEAT INCREASES LOSSES
| Electrolyte Symbol Main rale Where faund * Sweat rote can be 0.5-2.0 L per hour
| — . ] L - | s
Sodium Ma® Fluid bolance, nerve function Blood, sweat, extrocellubar fuid * Sodium lost in sweat: 300-1000 mg per hour
Patassium K” Muscle contraction, heart rhythm Cells, introcellulor Auid » Greater fluid loss = greater dehydration risk
L Chloride Cl Flurd balance, acid-base balance Blood, sweat, extracellular fAuid ;
Adequate water and electrolytes are essential for health and perfoermance. Match intoke to losses to maintain body water ond electrolyte balance.
3. IMBALANCE - CONSEQUENCES OF FLUID DISRUPTION 4. MONITORING HYDRATION STATUS
DEHYDRATION HYPERMATREMIA HYPONATREMIA | BODY MASS - LURIMNE COLOUR URINE OSMOLARITY
(WATER DEFICIT) {Toa much sadium) {Low sodium) Wigh bkforascuid Sl Eenc il (mOsm-kg™")
Loss of body water (>2%) High blood sadium Low blood sediem axercise (noked or in hydration check. Loboratory measure
-1 -1
(=145 mmol-L™") (<135 mmal-L") minimal clothing). TI Very pale of concentrotion.
Effects Causes Causes {hydrated) A
® Thirst * Excessive sweating * Excessive fluid intoke Guideline 2 Pale HYDRATED Interpretation
% Felusedibidod o i with fowi:fald infllos * Replocsment with Lase £ 2% of 3 Light yellow < 300 Wedl hydrated
# T Heart rate * Too much sodium water only 1
intake Pral : bogy mass 4 | Yellow
* T Core temperature * Prolonged sweating during exsrcise ! e 300-600 Adequate
. Fn'tigue e L] |n|:||'J'-E|;||..u:|I¢- wentir without sodium : 5 Dark 'g-ellnw
cuncen';rniiﬂn replecament 1 (mildly dehydroted) 600-800  Concentrated
>2% = dehydration &6 |
* Paor performance Effects Effects Gt Ambar > 800 Dehydrated
* Heaot illness risk * i B . P_"-‘ i 7 Dark amber
s Headache » Heodachs impairment, Y DEHYDRATED
* Confusion ¢ Muscle cramps - - 8 Brown
* |rritability & Confusion ; m { (severely dehydrated)
* Seyere: seirunes, como * Seupre: seizures, coma iﬂ(‘\ ﬁ

Tae little or toa much sadium, or toa little water, can be dangerous. o Use multiple indicators - ne single method is perfect on its own.

5. REGULATION - ADH AND FLUID BALANCE 6. CARDIOVASCULAR DRIFT IN PROLONGED EXERCISE (HEAT)

!""I"FGTHA LA MUS—FTITUlT%.H"I"—HlDNE"I" EGHTH?L - . B WHAT IS CARDIOVASCULAR DRIFT? CAUSES

| Osmoreceptors | | 2.Posterior pituitary 3. Kidneys I 4, Result A gradual T in heart rote and | in stroke volume » Dehydration reduces
in hypothalamus releases ADH ADH incrsates wober M vl ot @ constont worklood during prolonged exercise plosma velume
detect T plosma [ lantidiuretic hormone ) i reabsarption in the s in the heat. s More blood directed to

Less dilute urine

osmolality into the blood callecting ducts skin for cooling
{or 4 Blood velume) + Plasma csmolaliy AT e # Less blood available
Restares balonce 180 Heart rate (bpm) ! 80 bo working muscles
é 'E' TEI * Heart rote increoses
| é" 160 i &0 . to maintoin cordise
- U E cutput
g Stroke volume (mL) -2
ADH NEGATIVE FEEDBACK LOOP + 140 4 L4 *
&
P (3 T & E EFFECTS
arima asmolality Water reabsorption lazma osmalality
— ADH rel —- — A § 1 s ;
[m } bloed mlun\ej L in kidneys 1 [{.;., $ blood WhmJ 120 20 s Higher heart rate
I J 100 i k " 4 : ¢ 0 + Earlier fatigue
e .
: : 0 20 40 &0 80 100 120
[ Homeostasis restored | = ] * Reduced performance
A i) Time [min)
ADH conserves water and maintains fluid balance, ' Stay hydrated and cool to reduce cardiovascular drift.
. N e o WY o -
SPORT APPLICATION 9 DO NOT OVERLEARN C'O KEY LINKS o QUICK CHECK
Endurance sports in the heat == ¢ Links to A.1.1 (Mervous system) - 1. Why is water essential for performance?
incroase sweat and sodinm loss. You are not reguited to know: hypothalamus and ADH control
p ) i 2. Mome the main routes of fuid intake and loss.
Plaiy ahaoad: # Detoiled kidney nephron # Links to 8.1.3 (Energy systems) -
RV ERTIEEY Shiactiseg hydration offects performaonce 3. What are the signs and risks of dehydrotion?
v  Start well hydratad and heat stress : _ -
B it ¢ All hormone pathways o Lk b0 A 2 CENRrOE SRy = 4. How con you monitor your hydration stotus?
rink reqular ke
v Reolo 9 o 4 * Exact urine asmolality fluid intoke supperts recovery 5. How does ADH help maintain fluid balance?
eploce sodium 2 -
: mechanisms and odaptation 6. Whaot causes cardiovaseular drifit?
v Mositor e * Rore electrolyte disorders * Links to A.2.3 (Cordiovascular, .
v Adjust strotegy os needed L Respiratory, Muscular) - 7. How con othletes reduce the impact
blood volume and cardiac output of cordiovaseulor drift?
~ . s A 7 A
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THEME

A.2.2 FUELLING FOR HEALTH AND PERFORMANCE

Eating for health, energy and performance

GUIDING QUESTION: How can nutrition support health,

exercise and recovery?

1. ROLES OF CARBOHYDRATE, PROTEIN AND LIPID

Eoch macronutrient has o key role in health, exercise and recovery.

o

AP !
CARBOHYDRATE PROTEIN LIPID (FAT)
* Primaory fuel for * Builds and repairs * Concentrated enargy
high-intensity exercise muscle and tissues source
* Spares protein * Supports immune * Supports hormone
s Replenishes function production
muscle glycogen * Enzymes, hormones * Protects ergans
* Supports broin function and transport proteins * Helps absarb vitamins
A D Eand K
GOOD SOURCES GOOD SOURCES GOOD SOURCES
Whaolegrains, fruit, Meat, fish, eggs, Oils, nuts, seeds,
veq, rice, posta, doiry, beans, lentils, avocado, mll,.l fish,

2. HOW CONTRIBUTION VARIES

W EXAM PRIORITY - MUST KNOW

* Carbohydrate, protein and lipid roles

* How needs vary with bedy compasition, age,
sex differences and activity

Pre- and during-exercise fuelling

Gastrointestinal comfort

Low energy availability and RED-3
HL: iron, calcium, sodium, potassium,
vitamins and gut microbiome

e, A

® ® & @

Mutrition needs differ according to several individuol factors.

- —

AGE

* Children & adolescents:
growth ond development:
T energy, protein, Ca, Fe

* Adults: maintenance
and performance

& CHder adulis:
maintain muscle and

d bone health ".

— _— s =

SEX DIFFERENCES

%

+ Generolly higher energy
and protein needs
dise to gracter lean
mass and size

s Generally lower ensray
needs and body size

* Higher rigk of ron
deficiency

# Menstrection increases
iron requirements

A

PHYSICAL ACTIVITY

BODY COMPOSITION

tofu, muts

Qog

‘“,L All three are needed in the right amounts for health and performance.

potatoes, cereals

* Higher muscle mass = higher
energy and protein needs

* Higher body fat = lower
Bnergy needs

X

Mutrition is individual — there is no one-size-fits-all.

LOW HIGH

* As octivity omount ond intensity increase,
o do energy, carbohydrote and fluid needs

* Recovery nutrition becomes more importont

o

o,

4. LOW ENERGY AVAILABILITY TO RED-S PATHWAY

Lew energy availobility (LEA) accurs when energy intoke is too low for health and

3. PRE- AND DURING-EXERCISE STRATEGIES

Plan fuelling to perform well and feel good.

. — — ; GASTROINTESTINAL doily function after exercise energy expenditure.

PRE-EXERCISE FUELLING || DURING-EXERCISE FUELLING | Sl et il - : RED.S
Airm: top up energy stores and Aim: maintain blood glecose, """ﬂ'“-‘ solid foads LOW ENERGY HORMONAL i PHYSIOLOGICAL REDULED = | (RELATIVE ENERGY |
optimise performance. dl!h]l' futigue and I'Ep![II:E Fusid. easier bo talerate A-“‘:E:::::Ilm DISRUPTION DYSFUNCTION PERFORMANCE l DEFICIENCY

| IN SPORT)
* Eot 1-4 hours before exercise # For >80 min or high intensity: 3-4h #.g.. meal Possible bod
- ] —
* Focus on carbohpdrate with consurne carbohydrote | iy i cmuq“":“—uc_m!i__ E}'ims = N
i Prﬂtﬁln * 30-80 g curbohydru‘te 2-'1 b L Mh' Medabolic Men=trsal |mrrrun|l',' Cardiovasculor Pl':,l'\cl'ﬂlﬂgll:ﬂ] Growth &
» Low in fot and v per hour pogurt + fruit I Devalopment
» Hydrate wel * Sip fluids regularly m é a
| = Trcin the gut in training 450 7S0 rteaary Wimin g < o8e hn?m' -
15-20 min) sports drink s
o ; 4 metabolism  Merstruol L Bore mineral | T liress 4 Heort rote T Irritobiity Impaired growth
* |nchude sodium if >80 min : o
EXAMPLES (300-600 m per haur) 15-%{' e, gels, chews, t risk of dysfunction density & Recovery + Blood pressure + Mood ond maturation
* 3h: posta + chicken + veg ¢ i sports drink foligue (emenorrhose) |+ Fracture risk + Siress in odalescents
* 1-2 h: bagel + bonana + EXAMPLES . : - ;
yoqurt » Spcrts dhink # Liquid ond simple Wheo iz at risk? Prevention & manogement
. . earbohpdrate & Athlotes in ossthetic, waight-class or enduronce sports * Eot encugh energy — all feods Ft
» 30-60 min: sports drink, * Energy gels ; ; * z : ; el
: bast tolorated ® Quick waight lans practices ond chronie under-gating & Maonitor health and taining
banana, jelly sweets [| & Chews /[ jolly sents

thir cloger to exercise # Famale othletes (higher risk of menstrual dyofunction)

* Arpone with poor 'Fu':llin-g aned I\;gh I;rnin'lng |

; ; * Support from cooches, parents and
* Banona / dried fruit health professionals

|
LY PR

Practise 'Fuallin.g in training to find what works for you. Energy availability first — health and P:rﬁnrmnm ;Igpqn.d an it,

6. GUT MICROBIOME (HL)

Trillions of microbes in the gut influence digestion, immunity and overall health

5. KEY MICRONUTRIENTS (HL)

Key roles in oxygen transport, bone health, fluid balance, nerve function and

immunity. i
WHAT INFLUENCES THE EFFE‘:PTES E:!: IR
IRON (Fe) CALCIUM (Ca) SODIUM (No) || POTASSIUM (K) | VITAMINS (HL) GUT MICROBIOME? A IFRTERANGE. |
Forms hoemegloben | Builds ond meinteins | | Maintairs fuid Maintoins Auid Key ontionidant B —_—— Improses digestion ond
to carry ompgen strong bones balonce ond blood balonce. and imemiune nufrient absorption
Supporis energy and toeth. waluma, Supports nerve funclions. Genetics
production, Needed for muscle Supports rarve end ardd mascle EHHQ!,I' i Supp-urb Immune
. controclion. ke fuinetion, function. (8 grnup]. function
. 6 Dt Produces short—chon
B h
(D, K :lhe-uﬂt fatty ocids (enengy for
, K gut cells)

FOUND IN FOUND IN FOUND IN FOUND IN P f? Medications i -
Red meot, posttry, D-nir}', fortrliaed Solt, breod, cheste, Banano, pototoss, Erust |:E'3" nr'lllbqnhtﬂl nd

fich, lequmes, plent ik, sOUpa, BoudeEs, beand, ooty g '-reg_.

leoty groens, bofi, almands, proceased foods greens, yogurl v.rF'!nIugraln.:, L Lifestyls :

fartified cereols leafy greens dairy, ogge, (sleep, stress, Pratects againg

MEED T MEED T Tortehod Toods : harmful pathogens
MEED T MEED + aetivity) peae
Fornales Adolescants Heavy sweoters, Hoovy pematers, by
ok m:'n'l:l hm'l'!h ;mp'lud mdl.-nurlu:-l cporis, endurance sports
andurance Lports sports hot envvironments
Feed your gut: eat a variety of fibre-rich foods and stay healthy.
T A varied, balonced diet usually meets micronutrient needs.
= W N % ™

SPORT APPLICATION

Gaod nutrition improves
troaning quiality, perfermonce,
recovery and long-term health.

KEY LINKS

= Linka to A.2.1 (Energy systema) = : 2
Hutrition provides energy for - Sote one role of corbolydrote, protein ond lipid.

1
all syskerms. 2. Why de nutrition needs vary between individuals?
Linka to &.2.3 (Training principles) - 3.

Mutrition supports odoptotion 4,
and recowary.

* Links to 4.1.3 (Heolth) — Good
rtrition reduces diseose risk
and supports ml"'h:'i'ng.

* Links to A.1.1 (Inter-nystem

communication) = Hermanes and
systems regulote hunger ond energy.

Q QUICK CHECK

9 DO NOT OVERLEARNM

¥
4

&

e, = Yy

You are not expected to know:

* Detoiled functions of every vitomin
I:||'|d minn'l'\d

List tws pro-awercise fuslling guidelines,

How rrauch carbobpdrote is recommended

jpor hour duning exercisal

What is RED-5 ond name bwo poasible conseguences.

Proctise pre- and during-exercise
Fu-tlling i training, &

Eﬁﬂ'.._t l..Fﬂll\"E'rWI m!ﬂl PIDI‘ll-

* Complex biochemical pathways

Monitor energy availability of thaspit onicrabiora

= fuel encugh te parform
and stay healthy.

Mmme v Iu-,' souress af calcium ard iram,
What foctors mAlvence the gut mecrobicme?
Hew can good nutrition erhance performance?

= o~

IB sPORTS, EXERCISE AND HEALTH SCIENCE — VISUAL REVISIOM GUIDE THEME A = A.2.2 FUELLING FOR HEALTH AND PERFORMANCE



EXAM PRIORITY - MUST KNOW
L A.2.3 ENERGY SYSTEMS = .
[ ® ¢ ATP is the immediate energy currency for all body functions

H h b d h . ATP * Three enargy systems resynthesise ATP: phosphagen, glycolytic, oxidative
ow the bo Y I‘ES}fﬂt esises = Systems differ in oxygen need, fuels, ATP supply, duration, intensity & recovery

* Energy continuum - systems work together across all intensities
GUIDING QUESTIDN How do energy S'}"StEI'I‘IS * VO, max & movement economy influence endurance performance

EUPFI"!I’ ATP for Ph"fﬁitﬂl El'f.tl"h"lt‘j’? * HL: lactate inflection point (LIP) and EPOC {oxygen deficit, fast & slow)

L r

1. ATP - THE IMMEDIATE ENERGY CURRENCY

ATP (adenosine triphosphate) stores energy in its bonds. The body uses three main systems to resynthesise ATF.
PHOSPHAGEN SYSTEM GLYCOLYTIC SYSTEM OXIDATIVE SYSTEM
(ATP=-PCr SYSTEM) (AMAEROBIC) (AEROBIC)
-0-0 o
. J = |
High-energy I
phosphate bonds
g . * Very fast ATP resynthesis * Fast ATP resynthesis * Slower ATP resynthesis ‘
ATP —» ADP + Pi + Energ}r = Small ATP supply * Medium ATF supply » Large ATP supply
.l{energg,.r feleasfzd for mu_s.l:le cunt.ractiﬂl'h * Neo oxygen required * Mo oxygen required * Requires oxygen
it kb hmswin'ﬁ_ls'iwe_lmpmﬂi " | * Produces lactate & H*
ATP is resynthesised continuously by the energy systems. " All three systems work together - the contribution depends on intensity and duration.
- )
4. ENERGY CONTINUUM
Feature PHOSPHAGEN (ATP-PCr) | GLYCOLYTIC (ANAEROBIC) | OXIDATIVE (AEROBIC) Systems overlap and their contribution changes with intensity.

) Oxygen MNore None Required 100 -
requirement |

Oxidative

Glycolytic

ﬁ Main fuels ATP & phosphocreatine (PCr) | Carbohydrate (glucose / glycogen) | Carbohydrate (glycogen), fat, protein

@ ATP supply Very small (= 1-10 seconds) | Small-moderate (= 30 sec-2min) | Very large (minutes to hours)

Relative contriburtion
to ATP resynthesis (%)
=

i N il . Phosphagen

@ Duration 0-10 seconds 30 seconds - 2 minutes 2 minutes — many hours

{’F:?\ Best at Very high intensity High intensity Lew to moderate intensity

Recovery time Very fast (full in 2-3 min) Moderate (several minutes) Fast (as long as n available) 0
” il i E R Rl Low Moderate High 100
[‘ Banabis Exph:lnﬁive power, High power output, Endurance, sustam prolanged activity, B int&nsit‘y {%}
starts, jumps, throws short intense efforts uses fat - spares ghycagen
R Very small ATP store, Lactate & H* cause fatigue, Slower ATP resynthesis, L ] _
; & Limftationt fatigues in seconds _ limited duration . limited at very high intensities | At any intensity, all three systems contribute to ATP resynthesis,

5. FROM SYSTEMS TO PERFORMANCE 6. KEY PHYSIOLOGICAL CONCEPTS (HL)

. e - i = = == = ~ 5
Etrgy Systams LRI et Rl phyics ScOmy _ | [ Vo, MAX & MOVEMENT ECONOMY | | LACTATE INFLECTION POINT (LIP) EPOC — OXYGEN DEFICIT
‘ SPRINT / EXPLOSIVE REPEATED SPRINTS / HIA EMDURANCE VO, Max T|'|-l_=- paint where lactate begins Extra oxygen needed after exercise
(0-10 sec) (10 sec - 2 min) (> 2 min) Masimum rate of exygen uptake. to rise above baseline, to restore the body.
Higher VO, max = greater asrobic g8 f :
- capacity. % i Exercise
K_t PRk, e VO Mac | | B 6 .
o £ E
£ 41 =y =
E 5 )
. : . i ) = ] =
Main system: Phosphagen Main system: Glycolytic Main system: Owidative " i
3 ;
« Mayi * High intensity efforts . intensi ! : o 3 '
aximum power igh intensity effo Lewer intensity 0 50 100 =t 0 . | ; o5 3 o
= Very short duration * Short duration / repeated | * Longer duration Exercise intensity (%) i 30 100 Time (min)
o Examples: 100 msprint, | » Examples: 400 m, 200 m | « Examples: 1500m, Exercise intensity (%)
long jump, shot put repeats, HIIT 10 ke run, Movement economy Fast component Slow component
eycling, rowing Oxygen cost of a given submaximal Intensity below LIP = mostly (0= 2 min] (>2 min)
speed. Eetiorapanomy = ess by aerobic. « Restore ATP-PCr | | » Restore O, stores
needed = improved endurance. . i
Intensity above LIP = increasing * Remove O, debt | = Repair tissue
]::' t | i ¥ -i & 1
Train the right systems for the performance goal. RnaerERic-canEon it i
' These concepts explain why training and pacing affect performance,
' ! i R i R i R
SPORT APPLICATION e DO NOT OVERLEARN & KEY LINKS QUICK CHECK
Match training ta energy system o Links to A.1.1 (MNervous & Endocrine . _ . .
e ooy You are not required to know: sttemﬁ} B e i e 1. What is ATP and '-'«"I"n:,r is it important?
o Linketo A 2211 . Compare the three energy systams,
» Detailed Krebs cycle inks to A.2.2 (Intra-system
Imprese VIO, max and movement Communication) — energy . How do the systems work together?

SRR 2

2
3
economy for better endurance. * Electron transport chain availability 4, What is VO, max and why does it matter?
e * Exact number of maolecules * Links to A.2.1 (Water & Electrolyte 5. What is the lactate inflection point?
strat:gtser::il:-slt:;:ﬁ. r;jnr:ﬂ;:;? in each step E.alance} ~ Mmpacks PEH?‘TME 6. What is EPOC and its twe components?
: * Detailed enzyme names + Links to C.1:2 (Health Friorities) - 7. Give a sporting example for each system.
fatigue. y L physical activity & health FREE g Y8
L iy b A .
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THEME

A.3.1 QUALITIES OF TRAINING

Designing safe and effective training

W EXAM PRIORITY - MUST KNOW

» Specificity — training must be specific to the sport and goal
¢ Progressive overload — gradually increase training stress
* Recovery/rest — allows adaptation and prevents fatigue

GUIDING QUESTION: How should training be planned :
to improve performance safely?

* Variety — prevents boredom and performance plateaus
Reversibility = fitness is lost if training stops
# Periodization - plan training across time for peak performance

1. THE SIX QUALITIES OF TRAINING

Effective training is safe, planned and leads to improvement,

1. Specificity
Training = specific to the
sport, position and geoal,

Q

Z. Progressive
Overload
Gradually increase
training load to stimulate
adaptation,

N

3. Recovery/Rest
Rest allows the body to
repair, adapt and get
:.Ervnng-ur.

4. Variety

EXBFCIEES OF ervironmeant
to maintain matieation
and reduce plateaus,

5. Reversibility
Fitness gains are lost
if training stops or is

FITT PRIMCIPLE +
PROGRESSIVE OVERLOAD

Howr many training

F Frequency

[Herwe ofren) sesnions per weak?
| Intensity m How hard is
[Hew hard) the training?
T Time Havar ||:|ng i%
[Heaw long) each sewsion?
I T Type What training
[Whai typa) mathod i< used¥

Change training meathods,

PROGRESSIVE OVERLOAD

Sn‘l.alllI gradueﬂ Increases ovar fime.

Goal

Y, -

2. PLANNING TRAINING PROGRAMMES

Use FITT, measure progress and plan across time.

= —

BASELINE MEASUREMENT & MONITORING

Test, measure and monitor to quide training,

SETTING TRAINING VARIABLES (FITT)

Frequency

Haw often will you train? Set a baseline

,-v’ Measure key fitheas
ull . components at the start.

2

Intensity
How hard will you train? Monitor regularly
Track performance and

response to training.
Time (Duration)

Haw long will you train Adjust training
for? 4 T $ Use data to make

informed decisions.
Type

Review & record

Keep accurate records
of tests and training.

What type/method of
training will you do?

ADAPTATION CURVE

Performance &
lene|

reduced. Adaptatiun
(improvement)

¥

New improved

Training
parformance

stimulus

&. Periodization

Plan training in eycles
to peak at the right time.

Recovery

EBEQ o F

— o o T e S E—

Fatigue

Apph,r the six quali‘ties using FITT and progressive overload.

3. PERIODIZATION - PLANNING OVER TIME

Periodization structures training to peak at the right time.

Measure, moniter and adjust te train smart and improve safely,

4. INDIVIDUALISATION - TRAINING FOR THE INDIVIDUAL

Training must be adapted to the needs of the individual,

MACROCYCLE

MESCCYCLE

MICROCYCLE

Sex &

Current Fitness 2 Menstrual-Eycle | Genetics & Macrocycle
{Season / Year) {Phase / Block) (Woek} : Ag Reproductive ! ; ¥e
—p : saiil Level Changes Responders Phase
Leng-tarm plan Medism-term plan Shart-term plan Status
{usually &=12 months) {usually 3-& weeks) (7 days) &
Includes pre-seasen, Focuses on a specific Daily training @
competition seassn goal or training outcome, SEE5|GNS, I
and olf-season.
e aillm.
i Match trwning Chaldren, Traming needs Harmaonal Somie people ane Training focus
EXAMPLE PERIODIZATION PLAN (ANNUAL CALENDAR) lead to the adolescents, iy differ fluctuations ean |~ high responders,  changes across
¥ T = ] [ | TS | T Tl [P e e dividual' dubts and bet affect & L thaers | sparation,
[ Jan [ Feb T Mar | Apr May | Jun Jul Aug Sep Det l Mow Dec h‘] o |.-.-| i _5 g rirh it e s _I_
{ 3 | 3 starting point. alder adults rrales and strength and responders to competition
Proparation Proparation e Transition e Transiticn Preparation respond fernales, FECOVERY. the same tradning. ard transition
(General) (Specific) | Competition1 |5 1. o Resty | Compstition2 | o o pecti | {General) differently. phases.

I* Preparation - build fitness and skills

B Competition - perform and peak

Transiticn — rest and recover

Plan training in cycles to peak for key competitions.

5. OVERREACHING vs OVERTRAINING

More is not always better.

Individualisation improves performance and reduces injury risk.

6. MONITOR, ADAPT AND REVIEW

Continuous monitoring and review ensure safe, effective training.

— = —

i
FUNCTIONAL OVERREACHING
| {PLAMMED}

Ehort-term increase in training load
Performance temporarily drops
Increased fatigue

HI".‘ED\'EFF pcrl'url rEgsiords ﬁl:nms
Leads to supercompensalion

Improvies performance

ROR ORTRE

s TR = s

Increase X .
training lond .’I i

t

reCovery

> Planned rest L] ‘Sq'.t.nunmpnmmim

.
OVERTRAINING
{NOT PLANNED)

YVary high training load for too long
Parformance keeps declining
Chronic fatigue, no recovery
lnergased nsk of illness & i|'|j_1..|r:||I
Meod disturbances, poor sleep

K K M E X

Decreased parformance

i o
Excesaive training | | Prolonged
il il Bl

S ¥ 2 fl L

[mpreramand]

|
H_P! Owaitrairing

TRAINING DATA

Lead, waluma,
intenaity, RPE

6 ol
©

WELLBEING
Sloep, mooed,

stress, mobvaieon

PERFORMAMCE TESTS

) \

}

Aim for functional overreaching - avoid cvertraining.

./‘kh"'xk’ @

O ANALYSE
,-"" What is working?
"h‘ b What is not?

\\, -:
MONITOR 1‘ =
oy {1}

; variables and load

1 REVIEW
Fitness, skills, Plan ahead and et
) sl -specific tesls new goals

Maniter, adapt and review for continuous improvement.

SPORT APPLICATION

Well-planned frainng Enproves
performance and reduces injury risk.

Uk the six gualities and periodization
to paak at the rigl'ﬂ tamie.

Recovery and indniduealmaton are
essantial for long-term sustess.

Q DO NOT OVERLEARN

T
‘ | You are not required to know:

= Exact trainéng loads or % increases

Detailed training programmes

——

L

Exact testing protocols

* Benelic markers or lesks

{

Medical treatment for avertraining

(',g. KEY LINKS

+ Link to &.1.2 (Intra-systermn communication)
nervous and endocring systems respond
to Eraining,

# Link to A.2.1 [Maovernent Analysis) -
technigue and efficiency in training,

# Link to 4.2.2 (Energy Systems) —
training targets enargy systems.

= Link to A.3.2 (Injury Prevention) -
safe training reduces injury righ.

y "

o QUICK CHECK

o What are the zix qu:lliﬁn—: nf'h:l.in'rng?
Define FITT and progressive cwarload.
Why is recovary/rest assential?

What is periodization?
Explain macro, meso and microcycles,

- B

B. How do you individualise training?

6. Difference between overraaching
and overtraining?

IB SPORTS, EXERCISE AMD HEALTH SCIEMCE - VI

ISUAL REVISION GLEDE

THEME A

L

QUALITIES OF TRAINING
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Lol A.3.2 BENEFITS TO HEALTH OF BEING ACTIVE

Energy bolonce = intoke vs expenditure
Musculor, skeletal and immune benefits

# Reduces risk of non-communicable diseases (NCDs)

GUIDING QUESTION: How does physical activity influence * Exercise prescription varies by papulation (HL detail)

health across different populations? SIRRERENA Nrichs ML AU Yk eSS
physical ond mental hialth

-

Physical activity and health

-

1. ACTIVE LIFESTYLE VARIES WITH AGE AND SEX DIFFERENCES 2. ENERGY INTAKE, CONSUPPTION AND STORAGE

VARIES WITH AGE SEX DIFFERENCES i A | ) ] |
_ s il . ENERGY INTAKE ENERGY CONSUMPTION ENERGY STORED
Children @ @ . Buids fund Females Q Miks O?! (CALORIES IN) (CALORIES OUT) (SURPLUS)
=-12) ; *_ i ;.:- movement shills Food and drinks = Basal metabolic rate - Fat stores

5

¢ s Supports growth » Higher body fat % » Higher muscle Physical activity ('{_'A“-r_'}
=, Flay
> s Lower muscle mass  » Higher VO, max ﬁ' of food Sagres
Adolescents (on average) Liver and muscle
(13-19) ﬂ' ) * |mproves filness a ? - (glycogen)
and body compasition » Greater risk of * Higher risk-taking i
* Supports mental iron deficiency behaviour : r
well-being | el
* Hormonal cycles * Different responses - :
Adults - affect energy and " ENERGY DRECIT . ENERGYBALANCE | | ENERGYSURPLUS
* Maintains health perfﬂrmnnr:e

e et = (Intake < Expenditure) (Intake = Ependiturejl (Intake > Expenditure)

* Prevents chronic

disease
Masnhoing Activity recommendations
L mntmr'.—smdepmdmce | ;
and functional ability Lo mr_mtfelr ag% Weight loss Wiright stable Weight gain
* Reduces risk B avt U e Improved body compasition Optimal function Increased fat stores
of frailty -

. Sustained energy balance supports health and performance.

3. POSITIVE AND NEGATIVE EFFECTS ON BODY SYSTEMS 4. REDUCED RISK OF CHRONIC DISEASES

POSITIVE EFFECTS NEGATIVE EFFECTS (if overdone or poor choices) Regular physical activity lowers the risk of develaping non-communicable diseases.
* Increased strength * Owveruse injuries OSTEOPOROSIS OBESITY HYPERTENSION | CARDIOVASCULAR TYPE 2
and endurance v Muscle fatigue, DISEASE DIABETES
* Improved power o
and function * Decreased
] performance
* Stronger immune e Suppressed immune
i function | ® Weight-bearing . * Lowers resting s |mproves heart * |mproves insulin
s Reduced incsdence o PR o b activity increases blood pressure function sensitivity
of iliness o ilress bone density + Improves body v Improves blood » Lowers cholestersl | | » Regulates blood
Pl ——au - * Stronger bones compasition vessel function and triglycerides glucose
Mental ¢ Reduced stress o lcreasad siress * Reduced frocture | | o Redwces body » Reduces strain » Reduces risk of » Heduces sk
and anxiety risk fat on the heart, heart attack of diahetes
* Poor mood
* Improved mood, and stroke
sleep ond * Burnout ‘ ‘ ‘ ‘ l.
self-esteem
'l. Balance, recovery and variety maximise benefits and minimise harm. " Being active is a powerful way to prevent chronic disease.

5. HL EXERCISE PRESCRIPTION FOR DIFFERENT POPULATIONS 6. PROGRESSIVE INTENSITY TO SUPPORT HEALTH AND REDUCE INJURY RISK

Gradually increasing workload builds fitness safely and supports long-term health.

CHILDREN & ADOLESCENTS OLDER ADULTS PREGNANT INDIVIDUALS
(5-18 years) 65+ years Al trimeskers)
y (65+ years) VML PROGRESSIVE OVERLOAD PRINCIPLES HEALTH BENEFITS OF PROGRESSIVE TRAINING
Froguency Fraquancy
2150 rimlwosk 150 minyosek Incrense gradually PHYSICAL MENTAL
e —— {moderate) ' I (timse, intrensity, . Stronger heart % Reduced streas
| Intoraity Intensity a frequency or type) and lungs ¥ and anxiety
Nl oo Alle Increased strength @ Impreved moed
T Type H kbl and endurance and enargy
e . and adoptation
S e % Stronger bone ‘ & Bettor seep
resintancn, Rechity pohvic Ao, / nger 5 :
® Fleuibdity . . *-._a/J and joints quality
=60 e/ dary =30 min mat doys =30 min most days v — and performance T m;‘?""“““"'*"‘ "\
posture confidence
Holes Motes Maotos
Variaty, fur and skill Foous on balance, Avoid supine Avoid sudden Stronger immune Groater focus
davelopment are kery sirength ond ofter 1ol trimester; 1 @ : d li
i £ iy by large increases fumctivn and resilisnce
-‘ Prescription must be individualised and adjusted as needs change. Progress smart. Train for life.
- g - T 3
SPORT APPLICATION — é? KE. LN 1 G QUICK CHECK
« Links to A2 (Intro-system T
H!egﬂur training improves communication) = hormenes 1. Wh':,rd-u-es octive lifestyle need to
performance and recovery. , requlate energy ond responses vary with oge and sex?
Tou are not required bo know: * Links to A2 T (Woter & slectrolyte 2. Exploin energy bolance
’ Mninta;:z hu-m:mt.:si:. = ¢ Dasification stages in detail E:!_?:f;jn;mﬂ'ﬁ:j:‘lfwdi , ;ﬁll::ﬂ:llﬁ i aiin
ARG ol hepok * Osteablast and osteoclast ¢ Links to A2 (Energy systema) - el v e '
functioning efficiently. i Lusi for activity and adbplation affects of physical activity.
2 e Links to A.3.1 (Components 4. Nome five chwonic distases
Stranger body and mind * Detailed bane remodelling / aof physical fitness) ~ fitness reduced by rogular octivity,
lnindl ok Bt b pﬂfulmnm:e Processes underpins health oulcomes 5. Haw should enercise be prescribed
" under pressure. ] » Links te A.3.3 (Health choices) - for difieront populations?
[ X activity is a koy healthy choice Why & progresoive cverlood important?
o 8 o A % -

IB SPORTS, EXERCISE AND HEALTH SCIEMCE = WISUAL REVISION GUIDE THEME A + A.3.7 BENEFITS TO HEALTH OF BEING ACTIVE




THEME

A.3.3 FATIGUE AND RECOVERY (L oNLY)

Restoring readiness for training and performance.

recovery

be supported?

GUIDING QUESTION: Why does fatigue develop and how can

1. CENTRAL VS PERIPHERAL FATIGUE

Fatigue con eriginate in the brain or within the museles.

-

CENTRAL (CNS)
FATIGUE

& Reduced drive from

the brain

#* Decreased motivation

{
® |nfluenced by :-tn:ﬁs.

sleep loss, iliness,
and evertraining

[ KEY NUTRIENTS AND THEIR ROLES

. RECOVERY NUTRITION TIMELINE

PERIPHERAL (MUSCLE)
FATIGUE

# Ocours in muscles
aor ot the newmomiscuar

junction

Bath central and peripheral fotigue can limit performance.

' Target the early windaw
CARBOHYDRATE for menimum benafit.
Replenishes musche
glyogee e 0-30 MINUTES

4 Refuel & Rehydrate
PROTEIN '-
Provides amine acids 5
bor myusche repabr and L=
edoplation. = - J0-120 MINUTES
E:-F-dir & Bestock
WATER T =
Rehydrotes the body @ E
and mainteins blood
il =
CREATINE MONOHYDRATE IR
| Restore & Refuel
Restores phosphocreatine - =
slores to resynthesice ATP
For hagh-intersity efforts.
DALY
POLYPHENOL-RICH FOODS a S
(&g, berries, tort cherry, green \'-_..// 2 ks il

Ren] Reduce nflammetion and
amdoiiee ifress

Timing, quality and total daily intoke oll matter.

funetion.

2. PERIPHERAL CONTRIBUTORS TO FATIGUE

Biochemical changes in muscles affect force production.

Y EXAM PRIORITY - MUST KNOW

* Fatigue can be eentral (CNS) or peripheral (outside CNS)

* Peripheral fatigue is influenced by several biochemicol factors

* Recovery is multi-dimensional: physiclogical, symptomatic,
psychological

* Recovery nutrition and strategies restore readiness

* Sleep ond travel disruption impair recovery and performance

L o

3. RECOVERY INDICATORS

Recovery is more than just feeling less tired.

| -" ——————— T i~
pH [ACIDUSFS}I HYDRATION
H" ions occumulate Dehydration reduces
from intense plasma velume,
exercise, inhibiting impakrs bemperature
enzyme octivity reguloticn ond
and contraction. increases effort.
.-PF‘_E-..
POTASSIUM (K*) ' FUEL
K" accumulation f (GLYCOGEN)
cutside cells J-"I Low muscle
riduces membrane / .q:} glyeagen limits
excitobility and d— ATP resynthesis
nerve impulse @ W ’j\ £} wd paciong:
conduction. fatigue.

LS \x‘___

SODIUM (Na*)

Loss of Ma® through
sweat can impair
nociception ond

neurarmuseular

CALCIUM {Cﬂh:l
Reduced Ca’ release
or reuptoke impairs
cross-bridge cycling
and force production.

, Multiple peripheral facters interact to cause fotigue.

4. RECOVERY NUTRITION 5. RECOVERY METHODS 6. SLEEP QUALITY, LOAD & TRAVEL

Mutrition after exercise restores, repairs and adaopts.

Evidence-informed strotegies speed recovery.

MYOFASCIAL RELEASE
* Foom rofling or massoge

reduces muscle tension
# [mproves blood fow and
mnhi[i!'r'
p = Moy reduce soreness and
improve range of motion

= ' l COMPRESSION GARMENTS
THERMOTHERAPY
COLD

= —

# |ce bothe [ cold shawers |
* Reduce inflammation

= Mumb poin and soreness
= et for shorl-tesm rolicf |

* Moy improve venaus return
and cireulation

¢ Con reduce perceived
muscle soraness

¢ Useful during travel and
betwisen seisions

# Hot baths f souna
¢ |merease biosod Ao
= Relor muacles

e A Borg-lemm recovery

e
£l

Use methods that suit the goal, timing and athlete.

- !

PHYSIOLOGICAL
s Resting heaort rote returns to baseline
¢ Heart rote variability improves

e Muscle soreness decrenses

* Inflammatory markers reduce

* Sleep quality improves

SYMPTOMATIC

# Reduced foligue ond heaviness

* Batter muscle function ond power

¢ Decreosed perceived exertion {RPE)

¢ Less poin and stiffness |
Improved appetite

&

PSYCHOLOGICAL
* Better mood and motivetion
* Greater confidence
* Reduced stress and irritobility
* |Improved concentration
* Renewed desire to train

L ~

"'"""' Manitor multiple indicators for o full picture of recovery.

| Sleep and travel strongly influence recovery.

SLEEP QUALITY & TRAINING LOAD

GOOD SLEEP HIGH LOAD
+ Better recovery = Accurnulates fatigue
+ Hormone balonce = Disrupts hormones
+ irprm'ndm-g'rﬁﬁnn — Poorer =|r.'~|:|:|
* Increased performance = Lower performonce

Aim for bolance: manoge lood ond prioritise quality sleep.

TRAVEL & TIME-ZONE DISRUPTION

MANAGEMENT
EFF_ECTE @ Adjust sleep schedule
* Grndon o e
minalighmern
s Poar sleep quality (¥) Stay hydroted
# |ncreased fotique Expose to light at
* Reduced performance destination
¢ Gl upset and @ Light masvement
dehydrotion ond mability

'@ Flem mutrition abkead

"-I,-'_: Plan ahead and adopt to reduce disruption.

r ) N [ \ £ B
SPORT APPLICATION €3 vonoroverLeann c? KEY LINKS 0 QUICK CHECK
Good recovery improves You are not required to know: ¢ Links to A.1.1 (Nervous system) - Whot is the difference between central
training quaolity ond central fotique and CNS contral, and peripheral fotique?
performonce. * Exact enzyme pathways
S ¢ Links to A.1.2 (Intra-system 2. List three peripheral foctors thot contribute
* Detoi "'d_ bar chonned communication) - information to fotigue and exploin their effects.
Optirnises homeastasis - mechanisms flow and hormonal responses, Pt
; 3. What are three physiclegical indicators
energy, fluid bolonce, » Complex hormone pothwarys & Links to A.2.1 (Water & electrelyte of recovery?
repair and odoptotion. ' ksal = hydrotion, sodi
» Specific supplement brands nndm:u:im::'ld i 4. MNome three key nutrients for recovery and
# Detoiled sleep cycles : explain their roles.
Recovery strategies * Air travel physiclogy beyond & Lo 422 [Energ:,r jaters) > 5. Give three recovery strategies and explain
reduce injury risk and fuel use and restoration,
Ifur'f key effects how they help.
art -Lerm 55, i
support leng succe & Links tlu.ﬁ..l‘.-l’f (Movement 8. How con slesp and travel disruption
onolysis) — perfermance outcomes. ! A
impact recovery’?
., F . J N\ J M\ J
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THEME

B.1.1 ANATOMICAL POSITION,
PLANES AND MOVEMENT

Understanding the body and its movement

Y EXAM PRIORITY - MUST KNOW

* Anatomical position = standard reference position

* Planes divide the body; axes run perpendicular to planes

* Movement terms describe specific actions at joints

+ Applies to analysis, coaching, training and injury prevention

# HL: anthropometry {equipment sizing & design)

describe human movement?

GUIDING QUESTION: How can precise anatomical language

J ',

» HL: ergonomics (efficiency & reducing risk)

1. AXIAL VS APPENDICULAR SKELETON

The skeleton is divided inte two main ports.

AXIAL SKELETON

APPENDICULAR SKELETON
{central axis) (limbs & girdles)
* Skull 2.9 “ | * Pectorol (shoulder) girdle
* Vertebral calumn | = Upper limhs
* Rib coge . Eﬂ-.. 1. Palvic (hip) girdie
* Sternum s &0+ Lower limbs
e ":__.-:
Skull — yﬂ;. = 1™ Shouldar
F2E3Y girdle
= r E L"'H
Rib cage [P = A \ - Humerus
| v fa ) )
St xf?r 2 i Pelvic (h
ETTILm J Rt ki e (R
A “'.' y [l“r girdle
Vertebral Femur
column
{7} o f— Tikia
i~
S Fibsula
| =
I :
W
U

The oxiol skeleton protects vital organs; the appendicular

w

skeleton enakles movement,

4. MOVEMENT TERMINOLOGY AT SYNOVIAL JOINTS

Meavements oceur around the axes and within the planes.

FLEXION EXTEMSION ABDUCTION
Increase angle Awiay from
at jnint- ﬂ midhing,
o
W
! I
i
44
PROMATION SUPINATION PROTRACTION
Forearm rolotes Forearm rotates Scopala
50 pobm foces sa polm foces maves forward |
down, F argund rib cage.
Prff Wl 1118 'fl k‘
1 IL!' I:;.LI:IJI:I-' e i LL
OPPOSITION HEPOSITION INVERSION
Thumb mowes Return thumk Sole of foot
ocrass polm frem opposition turns inwords
bo touch fingers. b cnatomical !
g pasition,
- T
f f;:j fﬁ? ¢ >
ELEVATION DEPRESSION CIRCUMDUCTION
Micer o body port Mowe a body part Circulor mation
upwords. doswrnwards. combaning flexion,
extensson, abductson
T and adduwction.
T e i
H m 1 C b
| i |I i ,'I: 1 I" -. .
PLANTARFLEXION DORSIFLEXION HORIFONTAL FLEXIOM
Paint foat Lift faat BMovement in a horizontol
devenwards plane towards midline.,

)

‘ﬁ" Muscles cross joints to produce these movements.

1

+

2. ANATOMICAL POSITION & POSITIONAL TERMS

Anatomical position is the stondard reference position,

s P
Above; towards Gy
the head
' - LATERAL
INFERIOR Away from the
Balow; bowords midline
the feet
INTERMEDIATE
. Babwoeen mardeol
s and lateral
Towaords the
et PROXIMAL
. : MNearer to the
POSTERIOR point of arigin
Towaords the
back DISTAL
Further fram the
peint of arigin

i Anaotomicol position:
= Stonding upright, facing forward
= Heod level, eves forword
* Arms ot sides, palms focing forward
* Feet flat, toes pointing forward

|

Thesa terms are used to describe the position of structures
and the direction of mevement,

5. HL - ANTHROPOMETRY & EQUIPMENT
SIZING / DESIGN

Anthropemetry = measuring body dimensions,

ADDUCTION
Towands [ KEY MEASUREMENTS RS —
/a Frg | o Stoture (height)
i » Sitting haight
Ve o oburs
1 g) * Arm span
4 = Lismh bengths —— e
J|I \ s Shoulder midth ¢
g ! ¢ Hig width 2 -
[ = Hond span Sitting ﬂ.
RE;{MIDH * Foat length height
mawes bock o I Foot
towards .
= : [l

AFF‘I.I.CM’IDHS IN SPORT

EVERSIOMN
Lole of foot
turng aubeands.
'| | || f Bike frame Emﬁng.ml Shoe / boat Helrmet
C ( &"\ size position sizing fit
DESIGH COMNSIDERATIONS
ROTATION :
B it # Fit, camfort and safety
;“;g'::t::: * Porformance aptimisation

» Reducing injury risk

o Inclusive design for
all |:|I:H:|‘:.l' types

£

HORIZONTAL EXTENSION

Mowament in a horcontal
plone away from rmadline,

__./Q_._ -

Accurate body measuremaents leod o better aquipment
choice, fit ond performance,

3. PLANES AND AXES OF MOVEMENT

Flanes divide the body; axes run perpendiculor to the plane

PLANES AXES (perpendicular) ]
L i3 | TRANSVERSE AXIS
Divides beft and fﬁ A . :
right. A (Right—Left axis)

it
i{{ | @ S i
|
| i Movement exomples:
!L ( * Flexion, extension
e m ANTEROPOSTERIOR AXIS
[COROMAL) PLANE i -"I .
Civides front and ljl’ ." ! (Frant—Back axis)
bock. rj "| e i g
||| n| il Movement examples:
1 = Abduction, cdduction
! r!l.r = Laoteral flexion
TRAMSVERSE i' LONGITUDINAL AXIS
(HORIZONTAL) k) {Superior-Inferior axis)
PLANE 1 | S
Divides top and . -_#LT I.- 3
bottom, I ' | Movement exomples:
A *= Rototion

-ﬁ‘. Enowing the plane and oxis helps identify and onalyse
movermuents Framsal}'

6. HL - ERGONOMICS & EFFICIENCY

IN PERFORMANCE

Erganr:-mita = designing tasks, equipment ond envirenments
to aptimise performance and reduce strain.

ERGONOMIC PRINCIPLES

» Meutral spine and joint alignment

s Reduce excessive force and repatition

* Keap frequently used iterns within easy reach
# Llise appropriote toal / equipment sizes

= Maintain gooed posture and balance

EXAMPLES IN SPORT

WEIGHT TRAINING

Cormact technigue and
bench height reduce
lower bock sirain

and improwve force
production,

CYCLING

Hondbebar and zoddle
pasition reduce sirain
and improve power
autput,

QFFICE 7 COACHING
Proper chair, desk
dislonce and screen
height improve
poature and reduce
fatigue,

RUNNING

Appropricte footwear
and londing mechanics
recfuce impoct forces
and injury risk,

Good ergenemics improves efficiency, reduces Fatigue
omd helps prevent injury.

w " e TR 3
SPORT APPLICATION
g DO NOT OVERLEARN @ & KEY LINKS o QUICK CHECK

Precise languogs improves cooching = . ? ; 2

j’ Faadicisk ord skl cnclysis. You are not required to know: = e * Links to B.1.2 (Factars u-'ff&et.n.r'ng 1. Dascribe anotomical pesition,
. |"~\' movement] - leverage, stobility 2. Define ond give an exomple for sach plone

Understanding plones and axes * Every muscle action e and bolance, and its anls,

' helps in shill execution. + Every joint clossification detail 1 E@# = Links to B.2.2 (Exercice and skill 3. What is the difference betwean proxirmal
ol s & Bk ol el 6 IIJI"f; 5 n::?z-ir.l;lii- waing biomechanicol and distol?
ﬂ strength ond cenditioning comiples coleulotions Hi I:_':a E i P E- 3 (Teoining) . 4. Exploin the difference babwpen pronation
_ : i ; - to . FQIning | — eXErciess ot supination,
programme design. = Advonced goit analysis metries iy i P
] i Ui Y specifically target maverments. £, Give an exemple of how enthropometry
Elnmet_hmund owareness redu-:ﬂ * CAD softwore specifics # Links to HL Options — biomechanics, influences equipment design.
""'.!"-""I" ritk and pids rebebalitation. ﬁ ek et i and performance 6. How does ergonomics improve performance?
optimisation,
ANy II N ANy
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Il B.1.2 CONNECTIVE TISSUES AND JOINTS

+ Connective tissues: structure and function
» Joint types: fibrous, cortilaginous, synovial

Synoviol joint closses and examples

Movement with Stability

) = Structure-function relationships
GUIDING QUESTION: How do connective tissues and s Balanos of moblliky and stability
joint structures permit movement while maintaining stability? « Applications to sport performance and injury
% o
1. CONNECTIVE TISSUES - STRUCTURE, LOCATION & FUNCTION 2. TYPES OF ARTICULATION (BY TISSUE)
BONE LIGAMENT CARTILAGE Joints are classified by the tissue that connects the bones, .
Location: Locatien, Lacasien; B
‘,;4 Shhtqlns-_.rsmrn Bone to bone Ends of bones, FIBROUS Tissue: Dense fibrous connective tissue
. 1|'-, ribs, nose, ear Examples: .
Funetion: nl F:n::n: g oB | o Bkl aakings Movement: None (immovabla)
» Supports & boct = ot 15835 jeints 3 ) S
Mo m::m:l I o it : » Reduces friction 2 _D'I“:'l tibiofibular | Function: Provides maximum
' . Jain stability and protection
* Mineral store (Ca, F) pr:nl 'f mn'.i‘mcnt. :mm m; = J
» Blood cell formation " nitae Joint s bias 5
alignment far mevement '
] CARTILAGINOUS Tissue: Cartilage (hyaline)
FASCIA TENDON
. Examples: Movement: Slight (limited)
Location: P * |ntervertebral discs
= Around muscles Moside o biada « Pubic symphysis Function: Allows small amounts of

and organs
throughaut body

maovement and absorbs shock

Function:
Function:
S  Transmits force SYNOVIAL : .
* Wraps, supports p I Tissue: Synovial membrane, capsule,
Fam musche : b
?:i:Tus R Examples: ligaments, cortilage
. T urﬁ fo » Stores elastie » Knee Movement: Freely movable
MINEMIts rorce
= Maintains shape enargy ' * Shoulder Function: Wide range of movement
I * Ankle with stability and low friction

* Connective tissues form the body's framework - supporting, linking and transmitting forces,

3. SYNOVIAL JOINT CLASSES

Synovial joints allow the greatest range of movement. Six functional classes: Each structure contributes to movement with stability.
BALL-AND- ‘ HINGE PIVOT ‘ CONDYLOID SADDLE PLANE/ Articular cartilage - smoath, reduces friction and cbsarbs shock ]
SOCKET (ELLIPSOID) GLIDING : =
& oo | |
__ {'5 i ',]"t_l;,‘ {'j % e ) Synovial membrane - produces synovial fluid
| 8 N | B | B
9\7 If) I RTR LJ-.:;-\"":; = = = y
' | Synovial fluid - lubricates, nourishes cartilage,
Movernent: Movemont: Movement: ! Movement: Mowomant: Muoeomaent: removes woste
Mudnl-aaol Uniasial Unianial Bi-aasal Bi-auial M- aial I L — B —
(fewlet, abdiodd, | {flevien and {rotation) (flesfext, abdfedd,  (Rowisa, obdfodd,  (shding)
rototion, circum.) | extension) circurnduction) oppasiticn) Joint capsule — encloses joint, maintains
Enample: Exwarmple: Enarmgplo: Example: Esarmple: Example: negotive pressure
Ehoulder, hip Elberw, knes, Atlos-oxis Wilriet joant Thumb CMC joint  Interconpol joints, -
ankde {neck]) foced joints Ligoments - strengthen and stabilise joint,

Sport exomple: Sport enomple: Sport emompla: Sport examploc Sport enomple: Mot exomple: limit excessive mavemant

Oharoar theasw Enae axtanton Turming heod to  Dnbbling o boll Crrippang a bat Smoll glides in
‘ , Gk sz Ueivt ramion) (i action) G cu Tendons {outside capsule) - tronsmit force
I k K A X ,t' from muscle to bone
* The shape of the joint surface determines the direction and amount of movement. * Integrated structures = smooth movement + joint protection.
5. MOBILITY VERSUS STABILITY 6. EXAM APPLICATION: SPORT & INJURY
Performance requires the right balance of mobility (movement) and stability (contral). APPLYING KNOWLEDGE TO SPORT [ COMMONM INJURIES & IMPACT
= Ligoments stabilise joints during cutting, »-Ligament !'pmn'helml
landing and chonge of direction. \9.9.; ACL) = instokiRey,
High mobility: High stability: swelling, less of control
= Greotor ROM = Protects joints
o Batter for <l e P = Tendons store and retem elastie energy = Tendinopothy
performance tronsfer #n running and pemping. le.g.. Achilles) - pain,
.. reduced force transfer
* Risk: intability o T o [Risk: reduced
and injury MOBILITY STABILITY movemant | * Cartiloge and synoviol fluid reduceimpoct | | o
efficiency in high-lood sports. :
(g, QAL = pain,

stiffness, reduced ROM

Troining oedoptotions improve connectifes tissue strength
arvd jeemt contral (B.g. strength treining. pheometrcs,
mohility work, techniqual.

* Optimal performance = appropriate mobility + appropriate stability for the task.
* Understanding tissues and joints helps prevent injury and guides rehabilitation.

- N o W ™
SPORT APPLICATION g DO NOT OVERLEARN é KEY LINKS o QUICK CHECK
ﬂ Good joint heolth = better resubs, R S N e = Links to AIE (Intra-system 1. Mome and axplain the function of the six
+ Worm up to increase synovial fuid c”""“‘”“"’:‘-"""’”’"} p hF'""""":""'H cannective tasues covered.
and tissue elosticity. o Cellulor-level structure SUppott NESD ropar. 2. Differentiote between fibrous, cortilaginous
+ Build strength of museles, tendons of connective tissues ' Lm:: taiﬁ._E.'l ﬂW?ter & ‘_!I::'fm[?tﬂ and synavial joints.
and ligaments, fibroblasts, collagen 5::_'5:; Hu::dm o i 3. Describe the six classes of synovial joints
# Liue correct technigue to reduce types, proteoghycans) & ine toA 8 RS —_— with examples,
jeint stress, o £ e 4, Exploin how joint structures oflow movemont
y oxygen needed for tissue recovery. ; At ;
ool " . while maintaining stability,
+ Recover well - sleep, nutrition, r e Links to A.2.2 (Energy systems) -
hydretion. % - e i 5, Give o sporting example of how connective
3 o ! P ' tissues ond joints can be injured.
* A i A 'k_
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el B.1.3 MUSCULAR FUNCTION x

s Motor unit = motor neuron + all fibres it innervates

s All-or-none: once stimulated, a muscle fibre contracts fully

+ Fibre types differ in twitch speed, fatigue resistance & force

* Recruitment principle: small — large moter units

GUIDING QUESTION: How do motor units, fibre types and » Hypertrophy T CSA & force; Atrophy | CSA & force
contractions create force and movement? * Contraction types: isometric, concentric, eccentric, isokinetic
* Agonist & antagonist + reciprocal inhibition enable movement
_* ATP needed for cross-bridge cycling and relaxation

1. MOTOR UNIT & THE ALL-OR-NONE PRINCIPLE 2. MUSCLE FIBRE TYPES: TYPE |, lla & lix 3. RECRUITMENT, HYPERTROPHY & ATROPHY

Movement and Performance - the muscular and skeletal systems

motor unit is one motor neuron and a & muscle { _ TYPE I TYPE II | TYPEII -

A mot it ot d all th | | SIZE PRINCIPLE = RECRUITMENT ORDER

fibres it stimulates. - | | . 3 : - :

Feature (Slow Cridative) L[F“t Onidative- | (Fast Glycolytic) Motor units are recruited from smallest to largest as more force is neaded.
Pl Syl | Low force B High foree
Motor Twitch
|
meuron ] Show Fast Very fast
el body in Meuromuscular . | . |
spinal cord) junctions | Force Moderate- | ; _
potential e high Yery bigh \__\'I .
Fati ' I\
Muscle fibres r:a-ifll;:l:& High Moderate L — -———-_—-/ll
in a motor unit | | | | Small Medium Large
/ Primary Asrobic + ) motor units motor units I miotor wnits
energy Aerabic Anaerobic {#THTb't} (Type 1) (Type lla) | {Type llx)
systems (glycolytic) el | ! . _ i 3
Examples in Marathon, BOO-1500 m 100 m sprint, HYPERTROPHY (Training) ] ATROPHY (Detraining/Inactivity)
s 3 sport cycling running, weightlifting, Increase in muscle fibre Decrease in muscle fibre
ALL-OR-NONE PRINCIPLE (endurance) ol b Mmping - cross-sectional area (CSA), cross-sectional area (CSA).
0 Below thresheld: e At or above threshold: RELATIVE FORCE & FATIGUE COMPARISON |
no contraction full cantraction High 1 4 High ﬁ . a
. Force Fatigue
Forcs potential resistance
__________ !"{"f'—fﬂ + More contractile probeins v Fewer contractile proteins
o : Lt } Low v Greater C5A v Smaller C5A
Tome v More force production v Less force production
LS -
* Strength comes from recruiting mare motor units,
niot from a stronger contraction of one unit. * Muscle performance depends on the mix of fibre types. ‘ﬁ;’ Training stimulus — adaptation — improved performance.

L - hy ——— #
4. TYPES OF MUSCLE CONTRACTION 5. AGONIST, ANTAGONIST & RECIPROCAL INHIBITION 6. SLIDING FILAMENT THEORY (HOW MUSCLES CONTRACT)
Muscles can produce force in different ways. Skeletal muscles work in pairs to create movement. | | Forceis produced by interaction of actin and myosin filaments.

i = ' : 1| | @) restinG sTATE , . — —
JSQI:HIETRIC Wescditlaoih AGONIST (Prime mover) " ELEXION (BICEP CURL) ‘ e Trapamyasin Trapanin Tropomyasin blocks
(Mo joint movement) Rty Contracts to produce the movemant. PP ] rripesin binding sites
Muscle produces force : Bicep contracts on actin, Muscle is
h.lt h‘ﬂgth does not Mo ; M!.lmﬂ ik
il an = ; (agonist) (thick filament) —* :

Erxample: Wall sit, o
pucherg Sayun CALCIUM RELEASE

MR G f )| © ®) @) | Calcium (Ca™) binds

p - = e— — | to troponin, maving
CONCENTRIC ANTAGONIST ' . EFOpOITYOSIn SWay

Muscle shorte i e
(Muscle s ns) Relaxes to allow the movement, - _mhmdm g
Muzcle shortens as it : Tricep relaxes
oeRrcomes resislance, i

{antagonist)
Example: Bicop curl - | Myesin head (with
lifting the weight. ADP = Pi] binds
bo actin,
ECCENTRIC —— - —— ———
(Muscle lengthens) RECIPROCAL |PHH|E|T]DH - ADFP and i relassed
Muscla lengthens while When the agonist contracts, the CNS inhibits Myosin head pivets.
controlling rﬂqm?n:e. the antagonist to prevent opposing contraction. pilfing acth towends
Exampla: Lowering - - ~ — r_A [ fod cartea
the weight in a bicep | el ; ntagonist
curl, | :Etm,j ==t N ,_; E===| inhibited
A J - l (relaxes) ATP Binddi o s
SOKINETIC = ettt
(Constant speed)] - ————— - Stk
Muscle contracts at ATP REQUIREMENT
a constant spoed ATP is required for: Withot Aﬂ_:' ATF vydrolysis
through full ROM, ATP >+ Cross-bridge cycling {contraction) | Muscles fatigue cocks the myosin
,Ej:m-'l 1F;::;ﬂ:’::bnr + Calcium revptake (relaxation) and can't relax. I-u.-uql, Ivl.-.1|:|':|r te
| bind again.
'ﬁ’ Difierent contraction types place different demands on muscles. ‘*’ Coordinated activation and inhibition = smooth movement. -* Cycle repeats while Ca®* and ATP are available.
L% 4 I'-._ b JI
I L B, . ™
s  SPORT APPLICATION 0 DO NOT OVERLEARN & KEY LINKS o QUICK CHECK
j; i | Type llx fbres
Er:;:;; Y mrltam p:l;rp:'e# You are not required to know: » Links to B.2.1 (Movement analysis) - 1. Define a motor unit and the all-or-none principle.
it odl s PR — muscle actions create joint movement. : :
o e ST L mﬁm:a pathways : 2. Compare Type |, lla and |1x fibres
' . fibres for endurance. * Links to B.2.2 (Energy systems) - 3. Explain the recruitment principhe.
. * Exact molecular structures ATP supplies the energy for muscle .
Eccentric training (e.9. slowing phasa) of actin, myosin, tropanin P 4. Describe hypertrophy and atrophy.
a improves strength and reduces ' i ;
injury risk. M TRp oy = Links to A1.2 (Cardiovascular system) - .- cron adl gt S eirc i of ich Sontracie ph.
# Al enzyme names in the oxygen delivery supports acrobic 6. Explain agonist, antagonist and reciprocal
~ Strength training increases hypertrophy eross-bridge cycle muscle performance. inhibition.
— improves perforrmance. _ : . .
* Precise hormonal contrel + Links to A.1.1 {Nervous system) - 7. What is ATP needed for in muscle contraction?
éié Detraining leads to atrophy — of hypertrophy CMS and PNS control muscle activity, 8 Ouliivé thie shichng flment thatny in six stics:
loss of strength and pawer.
\ J oA o . A
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THEME

B.1.4 LEVERS IN MOVEMENT AND SPORT

How the body uses leverage to produce movement.

W EXAM PRIORITY - MUST KNOW

Levers consist of o fulcrum, effort and load.
Three closses of levers: first, second and third.
Lever closs affects mechonical advantoge, speed and range of motion.

change force, speed and range of motion?

GUIDING QUESTION: How do lever arrangements

b > 1 = force advontage (less speed, less ROM].
MA < 1 = speed/ROM odvantoge [less force).
External levers (sguipment) extend body levers and improve perfarmancs.

1. LEVER COMPONENTS

Every lever has three key components.

EFFORT LOAD
(force applied) (resistance
to be moved)

|

H“‘_"‘_‘—Hq_._

—_—

i
FULCRUM

[pivat point)

KEY POINTS

* The position of each component determines the lever class,

= Changing the distonce between components changes the effect.

* |n the body, bones = levers, joints = fulerums, muscles = effort,
body parts/objects = load.

3. SECOND-CLASS LEVER

Load is between fulerum and effort.

LOAD
|

EFFORT

v_

—

=1

FULCRUM

1
A

Examples in the body

* Plantarflexion {rising on toes)
* Knee extension (quodriceps)
* Triceps push-down

Triceps
push-dawn

Plantarflexion

EFFECT

Alwaoys MA = 1 (force advontoge). Produces more force with less effort,
but the loaod moves a shorter distance and slower.

5. MECHANICAL ADVANTAGE, EFFORT ARM & LOAD ARM

The distances from the fulerum affect the effect. I

| DEFINITIONS EFFORT LOAD |
Effart arm (EA): distonce EA | LA . Jr
from fulcrum to effort, | H_ cost R S e o s i e i S =
I 1
Lood arm (LA): distance “~: ,,..'_‘3 |
from fulcrurm to bood. |
INTERPRETING MA HOW TO CHANGE MA
MECHAMICAL Morm feres; Increaee EA = Decraase doh
ADVANTAGE (Ma) =~ MA>1 | Forceadwntoge |\ peed/ROM on -
Increase MA Dacroase MA
MA = EA + LA s - Equal force and {epood/ROM odvantages)
apied 3
Dacrease EA Decrease EA
MA <1  SpeedfOModwrtoge | Less force, oR OR
mare gpead /ROM Inerease LA Increase LA
KEY TAKEAWay * Levers trode off force for speed and range. The body uses the right lever

« far the task.

1%

-

2. FIRST-CLASS LEVER

Fulcrum is between effort and load.

EFFORT

.

LOAD

FULCRUM

Exomples in the body
* Atlanto-occipitol joint (nodding "yes™)
# Elbow extension (triceps)

* Biceps curl (elbow flexion)

Elbow
flexion

Elbow

extension

Atlanto-occipital
joint

| EFFECT

Con produce force in either direction. MA con be >, = or = 1 depending
on the position of the effort and load.

5

4. THIRD-CLASS LEVER

‘ Effort is between fulerum and load.

EFFORT LOAD
FULCRUM * ¢
| = o
Hh‘h-.- 2

g

Examples in the body

* Biceps curl (forearm lift)
» Deltoid abduction (arm raise)

= Ankle dorsiflexion

Deltoid
adduction

Ankle
dersiflexion

EFFECT

Always MA < 1 (speed/ROM advantage). Requires more effort than the load,
| but produces greater speed and a larger range of motion.

6. EXTERNAL LEVERS IN SPORT

Equipment acts as external levers to increase force, speed or control. |

RACKETS PADDLES

L L F L
F t F + i L F [
PERFORMAMNCE EFFECTS  PERFORMAMNCE EFFECTS PERFORMANCE EFFECTS  PERFORMANCE EFFECTS
# Langer bat = longer LA * Longer racket = greater * Long poaddle increases * Langer pole siores
=+ highar bet speaed gwing speed ond reoch ‘ force on water more alostic anergy
= Increases power pobential = Improves poeer = Improves pﬂ:p-l.ll:inn # Greater huighl
of impoct and control and spaed ond afficiency

z
SPORT APPLICATION Q DO NOT OVERLEARN

Technique uses the most effective Focus on understonding, not

mechanical advantoge.

ﬁ KEY LINKS

B.1.1 Skeletal system - bonas

lever for the task. memarising random examples. form levers.
You must be able to identify + B.1.2 Musculor system - muscles Identify the lawer class for each disgram.
Fine-tune positions to change the lever class from the provide effort.

positions of the: * B.1.3 Movement analysis - lever
& Effort (E) closs affects movement patterns Which lever class gives the greatest speed odvantoge?
Develop strength where force is and parformance. . .
needed; mobility where speed (v Fulerum (F) o AT Ttor-systam comminiation - Heow can changing EA or LA affect mechanical advantoge?
and range are key. (v Load (L) coordination optimises lever
mechanics.
R, ™ . L

o QUICK CHECK

Lobel the effort, fulcrum and load on any lever.

Which lever closs gives the greatest force odvontoge?

U L
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WG B.2.1 NEWTON'S LAWS OF MOTION [

* Mewton's three laws explain mation in sport
Motion chunges when unbalanced forces act. * Linear and angular variables link forces to performance
* |mpulse explains short-duration force-time effects
GUIDING QUESTION: How can forces explain linear and * Momentum and collisions underpin interactions
angular movement in Spl::l't? = Friction, work and power optimise technique & equipment
L, o

1. NEWTON'S THREE LAWS APPLIED TO SPORT 2. DESCRIBING MOTION IN SPORT

0 FIRST LAW (INERTIA) : EHE.#.R MOTION . {;i _AHGULAH MOTION - I
An object remains at rest or in Resultant =— Speed (v) 4 i — h’ Angular velocity (w)
uniform straight-line motion B —p force Ifm- Distonce per unit time. s ) Rate of change of
unless acted on by a resultant '\ ‘__,.'I d b ' anqular displacernent.
{unbalanced) force. \ i (mi-s7") ; Al » I
| ) w= 5 (red-s )
w ——— Inertia _ 5, e
. (keeps moving) : : ' :
;.! —p Linear velocity (v) — Anguler acceleration (o) |
[ - Speed inma given
oo e e e L e e e e e e m— T Rate of change of
R, ;‘ angular velocity.
| © SECOND LAW (F = ma) : - S i ;
The resultant force on an object 'ﬁ Banultarit At e==— (rod-5""}
. =P At

equals its mass x acceleration. farce (F)

e - Acceleration (a) Mement of inertia ()
. Rate of change of velecity. Resistance to change in |
| !F= hmjj:.lm - m = mass (kg) —P Acceleration (a) Av -3 angular motion
P {a= E {m-s :' [Depends on mass distribution) | |

I
@ = acceloration (m-5~%)

Linear mamentum (p) Torque (1)

€ THIRD LAW (ACTION = REACTION) Action:

o —— r "
1 — , ) Tuming effact of a force
For every action force there is an Swirmmer pushes | Reaction: Quantity of motion. i about an axis.
block k P
equal and opposite reaction force. s : 2 [ EF o :i'-'*hﬁ p=mv (kg-m-s7') r=rxF (N-m)
“_— l“\- I | III - s P " -~ 5
__h. SWIETITIET =

| ‘* Laws apply to beth linear and angular metion. 3

. * Linear = straight-line motien = Angular = retation about an axis

— — —————T

3. STABILITY IN SPORT: KEY FACTORS 4. IMPULSE AND ANGULAR MOTION FROM ECCENTRIC FORCE

CENTRE OF MASS (COM) BASE OF SUPPORT (BOS) LIMEAR IMPULSE AMGULAR EFFECT OF ECCENTRIC FORCE |
The point where mass is Area of contact with Impulse (J) = force x time. A force applied at a distance (r) from the axis
balanced. the ground. J=FAt (N-s) creates o borgue.

COM

g, Impulse couses a change O t=rxF (N-m)
in momentum. Greater distonce = greater torque

(greater angular acceleration).

' cé J=Ap=mAv = :
- e _ F __’ 2 i
BOS +— /4 - f ™ @ Axis —

EXAMPLES

LINE OF GRAVITY (LOG) : | MASS

More mass = more inertia

| Imaginary vertical line from Penalty kick Tennis forehand
COM tewards the ground. (harder to start, stop ar " ol foree (F) Sk i
honce ok aion): = Faot op oree = Racket applies force
| i on) aver time [At) off the axis [eccentric) |

s Irmpulie changes ball s Torque (r) incresses

memgnbsm — speed racket head speed
LOG — and direction :
* Greater spin & pace
Increase mass [
Increase inertio |
. * Moaore stable when LOG Stﬂ}l‘!- within BOS and COM is law. * lmpuls.-e = linear l;hqngu L Tu-rqua from eccentric force = dngulur :l‘nnngﬁ |
5. HL: COLLISIONS, IMPULSE, MOMENTUM & 6. HL: FRICTION, WORK AND POWER IN SPORT
COEFFICIENT OF RESTITUTION P it
i HEAD-ON COLLISION SEQUENCE (1-D) KEY EQUATIONS Opposes motion between surfoces. Work (J): W= Fdcosd
Esfore t, iy Impulse:  J = FAt=4p Types: static, kinetic (sliding). (Force x distance in direction of force)
li i i ,
g —— 2 __——h-._ i Momentum: p = my rolling, air resistance {drag) P W s w -
i : : Direction j
i S | (acttong o
14 bt b %1 " b |
m —t Greater power = more work
e T —— e e — — — Coefficiont of restitution (e): . e
After . v, ga Ve Friction
I ) iy — (1) = ) s 4—— opposes
= — — = Dze=s1 [e=1elostic, e =0 incdastic) rmakion

ONE-DIMENSIONAL CALCULATION EXAMPLE
Car 1 {m, = 1000 kg) ot 15 m-s~" hits stattonary car 2 {m, = 1500 kg). OPTIMISING POWER [N 5POET

After collision: v, = Sm-5~!, & = 0.6. Find Vs

=r, 1 IPMENT
Given Step 1 Momentum Step 2 Check with e it e RO
r'_=11:?.?:?1 My Ty My N M L% P il SRSt e Do % Reckeaiion (swm i)
e g~ u + Optimise force apphicat :
my = 1500 kg (1000)15) + (1S00N0) = (1000KS) + (1500, IEr 5; raies application * Reduce rolfing resistance
iy = 0 & = _._—"-"5 * Ugs corract angles A tiemang 7
Wy = Jm=s . 15000 = 5000 + 1500w, 12-0 » Improve grip (shoes/ball/racket)
e =06 s GeT 1 0.6 = J_?i v‘/ # |ncrease effective contact time
Find .:|.r-_I i | -l s 15 R # Improve energy retun
Use momentum conservation first, then coefficient of restitution to check. Minimise resistive forces, maximise useful work and power.
p
SPORT APPLICATION 9 DO NOT OVERLEARN é} KEY LINKS 0 QUICK CHECK
* Explains sprint start, change of B.1.1 F 1. Stote Mewlon's three laws and qive a exarnpl
direction, tackles and colliions Trigonometry is NOT EII1-2 ﬁ:;:‘:‘:mmcnt — ir ok T ;1-] IiPH. t P
- ETBHII? e hﬂL‘lI‘IEE. m.es,ﬁ.ed Iln EHE OIS, EL'I.a_ EqUIlihﬂum " [ELLRLINE e ] lt:f' anguiar ve ':I'l:l'r:".
londings and cutting B gl B4 1 sl 3. What offects stability in sport?
" LmEMHLELT::;g throwing, forces, equations and B.2.Z Projbctils maticn 4, Explain hew impulse changes momentum.
o " application. B23 Cireular motion 5. Inacollision, what quantities ore conserved?
* Power production inked to R e ki
performance outcomes A1.2 Commmunication of data B, How can friction, work and powr be optimisedt
N o L - % r .
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THEME

B.2.2 FLUID MECHANICS

Homeostasis: maintaining a stable internal environment

v EXAM PRIORITY - MUST KNOW

¢ Fluid mechanics explains how forces from fluids [air and water)
affect movement and performance.

s Key forces: gravity, drog, lift, buoyancy, thrust.

GUIDING QUESTION: How do air and water forces
alter projectile and body movement?

# Linderstanding ollows optimisatien of technique, eqguipment
design and strategy.

s Influenced by envirenment and individual facters.

# Ethical and environmental responsibility is essential.

1. PROJECTILE FLIGHT DETERMINED BY INITIAL VELOCITY

AND ANGLE OF PROJECTION

Projectiles are affected by gravity and air resistance (drag).

Air resistance (drag)
T opposeEs motion

Height

4 Initial velocity -

(spesd) /,-” b

- = \
Angle of

projection (8) Gravity (g)

acts ¢
dowmasards

Distance

:

T Initial velocity and optimal launch angle (=35"-45" for javelin)

increase distance. Drog reduces height and range.

* Projectiles follow a curved path due to gravity and drag.

3. HL ENVIRONMENTAL CONDITIONS AFFECT FLUID FORCES

Environmental factors change the density of air or water,

altering drag, lift and buoyancy.

TEMPERATURE HUMIDITY AlR PRESSURE WIND WATER SALINITY ALTITUDE
o, ) & pe
3 Vg S~
—" i
# Wormoir bess  » High humidity  # Low pressure * Heodwind v Salt wotor # Higher oltitude
dense — {rrione wales (high olftitude) - T drag more dense == bega densa
less drag vapour] — less dense air « Tailwind — 1 busnyoncy qir — J drag
o AR i lets dense air — less drog 4 drog than frash {but also
less dense — — less drog = High pressure wbar + axygen)
slighity less -+ more dense
busyancy air —= more drog

* Environment changes fluid density and therefore the forces
acting on the body or cbject.

5. HL BERNOULLI PRINCIPLE, ANGLE OF ATTACK AND
MAGNUS EFFECT

2. RELEASE HEIGHT AND WEIGHT-TO-AIR-RESISTANCE RATIO

Greater release height and a higher weight-to-air-resistance ratio

increase flight time and distance.

EFFECT OF RELEASE HEIGHT WEIGHT-TO-AIR-RESISTANCE RATIO

""_._._-11"&‘ B s Weight (M)
m High release ) Air resistance (M)
“‘%{-cl P"'r {greater time e
;;_-Sﬁ' in the air) Y

Higher ratio = less slowed by drag
(travels farther/maintains speed)

Low release g %
' HQ-:x,: (less time .
Bvsd *

in the air)

Lower ratic = more slowed by drog
(shorter flight/less speed)

* Throw higher and increase the weight-to-air-resistance ratio
to improve performance.

4. HL BUOYANCY, LIFT AND DRAG IN WATER AND AIR

Forces act in and around fluids to support, oppose or redirect movement.

IN WATER (e.g., swimmer) IN AIR (e.qg., football)

Lift
Buoyancy {ereated by
{upthrust) the stroke/
haond path)
«—
Drag
(waoter i

Weight

resistance) lair rasictonce) l
(gravity)

* Buoyancy supports. Lift can redirect. Drag opposes.
Minimise drag, maximise useful lift.

6. HL SURFACE DRAG, FORM DRAG AND WAVE DRAG +

BERNOULLI PRINCIFLE ANGLE OF ATTACK MAGNUS EFFECT

A spinning ball creates a pressure
difference, producing lift.

The angle between the
object ond oncoming flow.

Faster air owver
surface (low pressura)
Spin

Faster air

{low pressuro]

Slewwwer air umcher
surfoce (high pressure) Small angle — stable lift
High angle — stall, loss of lift
{more drag) Resultant
lift force

Shape, angle and spin affect pressure differences,
preducing lift or curved flight.

*

IMPLICATIONS

TYPES OF DRAG IMPLICATIONS IN SPORT

SPORTING

= Botter technbque reduces drag.

= Equipment designed to be
streamlined.

= Perfarmonce improved.

SURFACE DRAG
(skin friction)

ETHECAL

= Fair use of equipreent
ond technology.

= Rezponsibility to reduce
efvirenmental impaet

REGLILATORY

¢ Rules Bmil equipment advantoges
{o.q., swirrwear thickness],

¢ Wind readinga affect official
records i athletics.

FORM DRAG
[pressure drag)

WAVE DRAG
[waterfair woves)

= -

* Understand and manage drag to move faster and more efficiently -
with fairness and environmental responsibility.

SPORT APPLICATION 9 DO NOT OVERLEARN
You are not required bo know:

to reduce drag, \
o * Advonced equations for Bft/deag Frin e

colficients e
Cyelists use aoro pesitions

and equipment_

Detoded computational fluid
dynamics (CFD)

L]

Swimmars streamlines and Complax turbulence models

steady strokes reduce drog,

Enginesring design caleulations

> € %

= Full metesralogical modelling
Cooches adjust strotegies M et
based an enviranmental F;;. = E (:'np.-"q'l’i = o

canditions,

i
o QUICK CHECK

1. Whot determines the flight of o projectile?

|
& KEY LINKS

# Links to B.2.1 (Kinematics) -
projectile motion,
2. How do relesse height and weight-to-air-resistance

# Links to B.2.3 (E =
- IEPrDY SyELa] ratio affect performance?

actions influence onergy cost.

# Links to A.1.2 (Woter & electrolyte 3, Mame three environmental factors that influence

bnlui'b:q} - anwironment affects fluid forces.

t lati d Auid bolonce.
hermaoregulotion and Flui 4, Define buoyvancy, lift ond drog and give ome sporting

= Links te A,2.2 (Respiratory System] = oxemple of each.

altitude reduces Quygen arvoilohbility.

o Links bo A.57 (riuries) ~ tochnique 5. How do angle of ottock and spin influence |if?

odjustments can reduce injury risk. 6. Describe three types of drog and their implicoticns.

IB sPORTS, EXERCISE AND HEALTH SCIENCE - VISUAL REVISION GUIDE
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LG B.2.3 MOVEMENT ANALYSIS AND TS APPLICATIONS

Optimising performance, safety and participation ¥, Fome nclysis knproles parormorios; rechices Reury fsk i

imcreases nclusion

* Evidence from observation, video and technolegy informs decisions
+ Findings guide cooching, rehab and accessibility adaptotions
* LUse a continuous improvement loop to monitor and refine

L rs

GUIDING QUESTION: How can breaking a movement into
phases improve performance, safety and accessibility?

1. MOVEMENT PHASES - DISCRETE SKILLS 2. WHY PHASE ANALYSIS HELPS 3. PERFORMANCE DIAGNOSIS LOOP
Breaking a skill into key phaoses helps identify what to improve, Understanding phases leads to better outcomes. A continuous cycle of observation, analysis and improvement.
EXAMPLE: TENNIS SERVE _ @ - - - - N
S 2 IMPROVES PERFORMAMCE
0 PREPARATORY i Lo : 1. OBSERVE
Sat up the body ‘ us on key events and sequencing cc.|!: D
and prepare | * Develop power, speed ond occuracy evidance
for action | * Refine technique and timing @
I ' L5 =
ﬁ l | 5. REVIEW ¢ i 2 AHAL‘EEE—\‘
© rorce ENHANCES SAFETY . ..
PRODUCTION | 2P 3 Reassess ond ldentify phases,
Bt | | # |dentify risky positions and loads measure impact s key events and
force and speed = Correct technique faults /J AND REEINE 1S5S
-I * Reduce injury risk II
: 9 CRITICAL INSTANT . . Ed \_ Y, |
Key event that L 0 INCREASES ACCESSIBILITY
3 ineé outcoms | . * Adapt technique, equipment ar task ‘/ |
(e.g. boll contact) n ; - “
* Rernove unnecessary barriers 4. INTERVENE P ™)
- - * Support inclusion and participation Plan and apply 3. DIAGNOSE
O rorLow-THrROUGH - b < Determine causes
Decelerate safely ; \ . and priorities
and direct force / GUIDES DECISIONS
through the body O * Inform coaching, training and rehab Qﬂ
c * Track progress over time ~ 2 S ~
* Moke evidence-based adjustments )
* Each phase has a purpose — master the key events. * Phase ainalysls turmis information ko action. * Revisit the loop often to keep improving.

4. VIDEO, OBSERVATION AND EVIDENCE SOURCES

Multiple sources provide relioble and valid evidence, Analysis helps fird Fm|:1|erns and plan sclutions.

s ¥ | | = = —
OBSERVATION [DEH“F'I' COMPENSATIONS | i
i e IS e e - — _ — TECHNIQUE ADAPTATIONS
* Note what, when, how often and cutcome COMMON SIGNS POSSIBLE IMPACTS * Modify range of motion or stance
* Cnnm:l'er_n:nn‘ten't and environment m - y S * Adjust grip ar movement pattern
f p! * Reduced renge of motion _ * Simplify key events
ﬂ VIDEQ ANALYSIS P gy g * Higher energy cost §
* Slow motion, frome-by-frame review oy
v Exettie pat lood * Oweruse injuries
* Angle, zoom ond line/angle tocls | —\'I
* Enobles comparizon over time _,.-" et * Loss of efficiency EQUIPMENT ADAPTATIONS |
— — — ‘-,1I # Lighter rackets or larger handles
,i. TECHNOLOGY AND MEASURES : * Lower net or softer bolls
* Wearables (e.g. GPS, IMU, HR) ' REHABILITATION APPLICATION : » Assistive devices and supports
> * Force plates, timing gotes, jump mots ke = 3 = o
| = Data: speed, force, power, angles, time J RESTORE EE*EIJUEATE RETURN —_— e -
- ) ‘_ TASK/ENVIRONMENT ADAPTATIONS
ATHLETE FEEDBACK ::: % x : .
5 TPE omfoet sonficsion ond sl | * Reduce distance or court size
* Pain, fotigue and perceived affort Identify Mobility, Technique Grodual load * Adjust speed, time or repetitions
= : limitations strangth ond and movernent and sport- : : -
. Rippertine Bl prolun J and pain contral potterns specific work \, me Shr e Ttlﬂih o
* Triangulate seurces for the most accurate picture. * Fix the couse, not just the symptom. * Adapt the constraints, not the potential,

e N 3 =
SPORT APPLICATION - TENNIS SERVE @ DO NOT OVERLEARN é:’ KEY LINKS 0 QUICK CHECK

Using phose analysis te improve performance and reduce injury risk,

You are not required to know: * Links te A.1.2 (Intro-system . Nome the four phoses used to analyse

@ rreparatoRy wati
commaunication) — nerveus and a drscrete skill,

Tipee Bolorced stance,
conmstent boes hoight
Chacka: Toss ulaady,
bedy coiled

€) rorce ProDUCTION
Tipic. Dvivs upranad,

o * Exoct joint angles or
detoilnd kinetics

endacring control of movement
. Give tw h ks
* Linksto 22 I:Enmrm.- .'-':.ﬂ-‘l‘Em:l i 2 e Dwo Wioys DNose onalysis improves

ra !
anergy supply for mevement PR

s Complex stotistieal

procedures
watend and raloie . .
Chacka: Foll mbaruicn, * Links toA.2.1 (Water & electrolyte 3. Explain how the anclysis loop works,
rachnt spoed » Al technalogy brand = baloncs) - hydrotion ond performance
(3] CRITICAL INSTANT specifications 4. List two sources of evidence used in
;:‘ ?:::: of haghest * Links to4.2.3 {ﬂ:ﬂfpimﬁﬁﬂ}—liﬂfgﬁl movement analysis.
Chacki: Ball soeioet out . Eml-ﬂwfw _F: ma '.|-|.||:||:||:|r durirr-_g acinaty

in Trord, Hrm, wrisk

O rFoLow-THROUGH
Tipa: Lt rocksd decelsrobs

, _ 5. Give one exomple of a technigue,
& F'nlhr.ﬂu-gil:u! macliod) @ * Linksto&.1.3 {Cnrdmvmtuhr 'bq.l.iipl‘nﬂﬂt anvd task adaptation.

Bcige Kooy diagnases system) — transpart of oxygen and
digrss nutriants
fo shrupl slep
* Small improvements in each phase create o big difference.
Z S J Yy i
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LG B.3.1 CAUSES OF INJURY

* Injury risk = interaction of internal + external factors and exposure
Why do internal and external factors make some * Can be acute (sudden) or overuse (gradual)
athletes more SUSCEPtihl-E to injury*:& * Mot all risk factors cause injury — they increase the likelihood

* Control what you can control!

1. INTERNAL RISK FACTORS 2. EXTERNAL RISK FACTORS
Factors inside the athlete that can increase susceptibility. Factors outside the athlete that increase injury risk.
o i = —
AGE SEX DIFFERENCES PPE (PERSONAL PROTECTIVE EQUIPMENT) SPORTING ENVIRONMENT
» Growth spurts can * Fernales: wider pelvis, » Absence, incorrect fit or poor quality * Waather: heat, cold, rain, wind
reduce coordination greater Cl-angle — knee _ .
and fiesibility stress iCHEsE FEh » Playing surface: hard, uneven, slippery
» Bones grow faster + More ligament laxity = Examples: mouthguards, helmets, * Facilities: poor lighting, crowding,
than muscles/tendons {e.g. ACL) shin pads, ankle supports, gloves unsafe equipment
* Higher risk in children * Hormenal fluetuations * Travel and long fixtures
and adolescents — may affect tissue i .
J stability increase fatigue
", A
e — — — "
PREGMAMCY TRAINING EFFECTS
» Hormonal changes increase # Too much, oo s0on
ligament laxity {sudden ¥ volumae/intensity)
» Postural changes increase * Inadequate rest & recovery
load on back, hips, knees » Poor periodization
¥ Reduced balanee and * Poor technigue or fatigue
core stability increases injury risk
\ J
CONGENITAL FACTORS PREVIOUS INJURY LS
# Structural variations (e.g. limb s Scar tissue and altered
length, alignment) machanics
* Joint laxity * Reduced strength, balance Injury caused by a sudden, excessive or unexpected force.
= Weak connective tissua of proprioception | .
» Poot pasture {e.g. flat feet) « Higher chance of COMMON MECHANISMS
re=injury o Collision ar contact
s Fall
* = « Twisting/pivating
= e — * Cherstretching
iir You ean’t change all internal factors, but you can manage the risks, o Struck by ohject
b ] e, F
KEY POINTS Happens Ferce s Damage may be Eramples: frachuret,
1P Bl groater than aTuTeideate and ligemant tears, muscle
[ trapue can somaetimes tears, drdocations.
talerate ievers EEniUSIENS

'* Acute injuries are often visible and require immediate management.

4. CUMULATIVE TRAUMA (OVERUSE INJURY) 2. TISSUES AFFECTED BY INJURY
Injury caused by repeated force over time without adequate recovery. Different tissues have different functions and are injured in different ways.
r ~ e - e Y ] g = Y
WHY IT HAPPENS OVERTIME... . | CONNECTIVE MUSCLE BONE | SKIN | BRAIN

TISSUE [FUNCTIOHAL IMJURY)

* Repetitive loading o/ o/
# Small tizsue damage
banlds ugp # #
* Inadequate rest &
FEEU'UH:" | y .
| /

* Poor technique of

rainaig wrons [ Nf:mul Microdamage Conbrols and
L s ) tissue actumulates ecordinates the bady
o ~, Injury: concussicn
COMMON EXAMPLES . | Ligaments, Provides force Provides structure | | Protects the body [“:ﬁw e
Stress fractures i"l.,l \ tendons, cartilage for movernent and protection | | From the environment AP
sk 8 ) S
| o le.g. tibia) 3 J i Injurins: sprains, Injuries: strains, Injuries: fractures, Injuries: grazes, on}
_{.f_‘* = /{Jfl | straims, tendeopathy, | | tears, contusions stress fractures, | | Blisters. lacerations,
i — W | cartilage damage bane bruising | | burns
: Tendinopatiy Levwer back pain S A\ B f N
Shin splints {o.g. Achilles) (e.g. from poor load
management) J Concussion = a functional injury (no structural damage visible). Symptoms may include
s — = headache, dizziness, confusion, nausea, sensitivity to light. Must be managed correctly.
‘:ﬁ’ Oweruse injuries develop gradually and can be prevented.
B "ﬂr Know the tissue = know the injury = knew the management.
6. OVERUSE / CHRONIC INJURY (HL)
Long-term injuries linked to technique and biomechanical maladaptation. |
o . T TR ey o e 7 ~
CONTRIBUTING FACTORS BIOMECHANICAL MALADAPTATION OUTCOMES |
* Poor technigue | When the body adapts to poor « Persistent pain
= MUH";"‘WE‘"F“ miovement patterns —+ abrormal « Reduced parformance
or weakness stress on tissues, - e ks
» Lirnited mobility/Mexibikity ' * Increased injury risk
= Poor movement palternd Exarnple: Cwverstriding in +  Longer recovery time
+ Incorrect aguipment "4 | running
A r MY INEraA SRS Airess [
= Inadequate load . on knees and shins, X X
\___management J

, Tl o

‘#’ Good technique + smart training = fewer injuries and better performance.

. R

r P -|.| r
!E SPORT APPLICATION @ S e e é} KEY LINKS e QUICK CHECK

+ B.1.2 Muaculoskeletal &m —
structure & function i i 1. Give bwo internal and two extemnal risk factors for impury,

injury prevention keeps i
athletes available to train You are not required to knew:

and compete. + Detailed pathalagy or * B.1.3 Movement analysis — 2. 'What i the difference bebween acuie and cvenee injunes?

medical management technique and biomochanics :
Screen, identify, reduce = e e N s« B.2.1 Training principles — load, 2. Mames tio tinsuss commanty infured in sport and one
; : : Drug classi
rish, Fmnibor, revime. overload, recovary enample injuny for asch,

= Surgical procedures .
; ; = B.2.2 Enorgy systems — fatigue 4, How dots poar technigue indresse infury risk?
Healthy athletes * Duetailed brain anatosy increases injury risk ; 2 ’ 5
perfarm better {onby know concunsion o B.2.3 Injuries — types and 5. Wity is a presicius ingury a risk factor?
For lomger. is functional injury) managament
" * . S . . A
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WG B.3.2 INTERVENTIONS RELATED TO INJURY A-sdaleinilioiii s

Reducing risk. Managing recovery. Returning safely. e A o

& Prepare the body and use correct technigue
= Manage inflammation with PRICE and N5AIDs (short term)

& Heal — rehab — return using progressive stages

GUIDING QUESTION: How can injury risk be reduced

and recovery managed safely?

* Concussion: stepwise return for brain and body

LS -

1. INJURY PREVENTION

Minimising abnormal force and ARBEGUIRMENTIFIT
A - g : PREPARE THE BODY CORRECT TECHMIGQUE
improving force absorption ST TR 2l ot ot e oo .
: Flexibility ® . Use efficient movement |
MINIMISE ABNORMAL FORCE IMPROVE FORCE ABSORPTION g range s
———— e ——————— 4 Pratects vulmerable
& e || o st || | O i b e s i
- & %
; roises ternperature o :
Good movement control 4. neu lar contrel Q f:‘ij"'::':;'!mtﬁ' et 6% joints and tissues
and stability Prehabilitation Cet fesidbaik
Effective technique % o R
%‘ Appropriate training load -ﬂ'ﬁ Fo g o Fos 6:\ M'—'?t_bf SF":'”_' and = atE?ch ik and video analysis
{progressive overload) 0 position-specific M
Shock-abmorhi ipment
iﬂ Adequate rest and recovery __'%_, e o 2 Check standards :
- ond compliance DEVELOPMENTALLY APPROPRIATE RULES & LOAD
g Safe F'hlll""'g surfaces ﬂ Body compasition [
and environment (healthy range) | ey 0o ?
| | | EQUIPMENT FIT CHECKLIST 1( fl @ . il
ABNORMAL FORCE = HIGH RISK OPTIMAL FORCE = LOWER RISK | | 3
. hi Fo p | ﬂ Correct size for bady and age Match rules Lirnit contact Apprapriate Progress shills
ﬁﬁcr::‘; ﬂ:;c:a::; an:?::;::?ge . to age and and high-risk training volume  before increasing
| talerats [k tiine HF':‘u:I arsh ﬁ Snug but comfortable (no movement) maturity situations and intensity competition
ﬂ Does not restrict movement or breathing
| ﬁ Seciire fastenings and good condition Examples of injury risk reduction
Fnrntl:u;lll: proper I;at;Hing ‘I:-al;hniqu[.- arvd Bt hﬁding i
ﬂ Reassess as boady grows or roles change pounger players.

G'!.I'I'l‘ll!ﬂil‘jﬂs.' Izn.-:h Frngl’miun: I:E'Fmeaduanﬂcd alkifls,
. Running: build weekly distance gradually; vary surfaces.
| 5

4 3t Right equipment, right fit,
| 70 Reduce the load. Improve contrel. Absorb the impact.  right protection.

-:‘r:'; Prepare well. Move well. Play smart.

4. INFLAMMATION MANAGEMENT

6. CONCUSSION: STAGED RETURN
TO DAILY ACTIVITY, LEARNING AND SPORT

5. HEALING, TREATMENT AND REHABILITATION

Using PRICE and NSAIDs - balance healing vs pain relief From repair to performance

Do not return until symptom-free at each stage.

PRICE PROTOCOL (first 4B-72 h MSAIDs (short- TISSUE HEALING SURGERY FOR MAJOR THERAPEUTIC
et ] it | g | Bisems ot STAGE  Cognitive / Leaming  Physical Activity Goal
PROTECTION * Reduce pain and inflammation * Inflammation i ' it :
0 Protect from further injury i {days) * For severe damage » Aaiish pain control I 0 Relative rest F'c_tlwtm abdub Recovary |
[brace, support, rest) * Help restore movemnent o Repais or instability and tasuse recovery iwing .
. el furetion (wwesks] T R e o Exsmples: heat, 1 Light cognitive Light '-'-'.'I“:I, S:"mp'h:lm
BEST o Do not speed up tissue hegling : ; sbruchurE ica, ultrasound, &Etiu‘it:,r dail:,.- actvilies Eirnited
Relative rest - avoid fiespordeiing TENS, slectrical ; : :
ot thalincrsiass i s et el dide (weeks-months) | * Follow post-op shiraation 3 School S work Light aerobic Increass daily
for <} fime Y - protocal : 3 remtroduction (e.g. stationary bike]  tolerance
ICE & Wyt : o
- : A b * Follow guidelines and 4 e I. 3 Spnrt-:.pﬂc-rﬁ: Fl'.unr'llng dnlls, Add :
iﬁpf ;15 Lo check contraindications > > - exercise no head impact ey
(e, stemach, lkidney, aa - s |
P bleeding risk) 4 Nr.mrl:l:lnh-l.:t Harder traming Inl:_re.:lse |
e CGHPHEHWH e, training drills {no contact) traning load
ERI gt in PROGRESSIVE REHABILITATION iy
reduce sweling 5 Full-contacy Mormal training Restore
BALANCE iy — practice Betivitias canfidence
ELEVATION ; @
-+ [ = =+ |[H|| =+ -+
Raise the injured past h _t_ A . K % H ” ‘é- f 6 R j‘:_' s el ’Im ke Performance
competition ame pla
abowe heart level S & Contral Fqin. Rexlore Reqfone Bastowe 'inpnrt- Ristum 1o : P . =
- T - nd the J
A : Lot Lwweling  movement  strength et speeihe  parfoemance _-
Painrelief & Tissue RED FLAGS - STOP AND SEEK MEDICAL REVIEW
Funciian healing Worsening headacke * Repeated vemiting
Key principles: |"""““"":""“ * Gradual lood + Specicity + Moniter responie Drowsiness » Confusion » Seizure + Meck pain
Cowtly rcvechent = Potbemice and consishncy Weakness/tingling * Slurred speech
T Manage pain and swelling early, but do not mask pain to overtrain, "ﬁf’ Heal the tissue. Restore function. Return to performance. ‘}‘.‘t’; Step up only when symptom-free. Step back if symptoms retumn.
! X 7 Yor i i
SPORT APPLICATION e DO NOT OVERLEARN & KEY LINKS o QUICK CHECK
® ; £
E’ Basketball: strength and landing You are not required to know: * Links to A.1.2 (Intra-system communication) - 1. How can abnarmal force be reduced
technique reduce ACL and ankie injuries. + Detailed drug classes, doses ::-;:;niir;dﬂ;ndmrme IfE-sPﬂﬁse:'. influenece and force absarption improved?
or side-affects 2. What should be considered when
@ El.lg b'gl': tackle technique, neck strength * Surgscal procedures or fixation * Links to A.2.7 (Water & electrolyte balance] - selecting and fitting equipment?
and mouthguards lower injury severity. technigues | hydration supparts recovery and tissue repair S Mok i
* Exact "'E"‘atf CHRTLRI * Links ta A.2.2 [Enengy systems) = energy technique reduce injury risk?
S  Dance: Rexbility, warm-up ard load of progressions svailability affects adaptation and healing.
% £: Hex r;:j‘,f Warm-up -'.fn. ; a  Sealint tests i 4. What are the steps. of PRICE and
A Sl disgnostic criteria » Links to A.3.1 [Cardiovascular, how do NSAIDs fit in?
: Respiratory, Muscular] = rehab improves
» Medical managerment beyand e il B What is the From heali
s . ThE i . E‘qw om IHE
& Smmmmg: shoulder stability and basic principles ::;;:Itnm strength and movernent capacity b ki e
gradual velume reduce impingemaent. '
e — ¢ Links to A.3.2 (Control B regulation] - 5' List ﬂwem&_&hmmtum—bn-ﬂmt’f
Interventions are specific to the sport, Focus an principles, pu technique, balance and progrioception stages and their goals.
principles, purpases q propriocep
athlete, envirenment and risk profile. Ik and the sequence of care. reduce injury risk.
A 2\ = & L ¥ . ¥
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W EXAM PRIORITY - MUST KNOW

* Personality = relatively stable patterns of thinking, feeling
and behaving.

shaped by trait-environment interaction and social learning.

THEME

C.1.1 PERSONALITY

Guiding question: How do stable traits and social ‘

EIPE‘HE‘”E‘EE Ehﬂpe spo rﬁng bE‘hﬂ'ﬂ"iﬂ Ur? * Measured with validated self-report questionnaires (e.q., Big Five).

* Influences sport behoviour, but does NOT simply predict performance.

* Personality con change across the lifespan.

1. PERSONALITY AS PATTERNS FROM TRAIT-ENVIRONMENT INTERACTION

Personality = relatively stable patterns of thinking, feeling and behaving

2,

TRAIT APPROACH AND VALIDATED SELF-REPORT QUESTIONNAIRES

Assumes personality is mode up of relotively stable troits

* Sport Personality Scale [5P5)
* Competitive Stote Arnxety Inventory-2 (CSAI-2)

: i i TRAIT APPROACH
| that influence how people respond in sport and life. that can be measured and compared between individuals, |
| | TRAITS (within the person) ll,f"f \\\ EMVIRONMENT ' i
| BEHAVIOUR \ (outside the person) HOW IT WORKS | | WALIDATED SELF-REPORT QUESTIONMNAIRES
* Biclogicolly influenced
_ in sport ." * Social: cooches, peers, : : : v i ini i i
* Relotively stoble '- R o- Identify specific traits . Standardised administration and scoring
* Exomples:  Physical: focilits ’ Reliability - consistent results (test-retest, internal)
ysical: focilities,
| mﬁdm‘ n.mint'r'-pmnlﬁe-ﬂ. mndi‘tmns I e leﬂ' :tEﬂ‘IE l:;tumnts] | vl.l' g g bt
510 : . to meosure each trait Validity = measures what it is intended to measure
permect + LSituotional: pressure, (eantent, construct, eriterion)
competition lewel e Respondents rate haw
Trml—Enwr:mrnml ek ek stebanat v Morms — comparison with relevant population
Interaction _; \ describes them
THOUGHTS | [ FEELINGS Examples used in sport: W "Ef:\’ 1
|'. {cognitions) ] R |II|'- (emotions) .' ' ' Scores indicate the * Big Five Inventory (BFI) . . .
o . level of the trait a
N ¥ 9 & =

Personality is not fixed by troits alone -
interaction with the envirenment.

it Smuviee Sron g Use questionnaires ethically: informed consent, confidentiality,

oppropricte use, and feedback that supports developmant.

3.

The Big Five describes five brood dimensions of personality,

each with high and low ends.
LYW SCORES TEMD TE. @

THE BIG FIVE PERSONALITY TRAITS

4. PERSONALITY AND SPORT BEHAVIOUR (NOT SIMPLE PREDICTION)

Personality influences how athletes think, feel and behave in sport,
but it does not determine performance.

TRAIT IMPORTANCE OF CONTEXT

wioh sconss reero.. (1) HOW PERSONALITY INFLUENCES BEHAVIOUR |

POTENTIAL SPORT BEHAVIOURS :-SG

: L £ OPENMESS & Curious, snognotive » Prefers rouline * Tries pew dkdilly & foctics @ 1 Perception & appraisal g Task demonds Parsonality
" fioe oo} ¢ Enjcas vorioty e Traditicnal ¢ Adopts to novel sibustions | Interprets situations (e.g., threat v chaBerge] (spart, position) shapes lendencies
® Open to new ideos o Leds feable = Cregtive problem-sobang and probaokifivies,
? 2 Goal setting & motivation ; ; ok vk
¥ Urgarsed, reliable # Disorgonised » Corastent training Sets goals, persists, shows effort Situstion )
COMSCIENTHIUEMESS : ; 2 (pressure, stokes)
Loty sell-ciscigine] o Hard-warking o Coreless ® Plans & pelts gools
' s Gocl-facused s Eosily distrocted o Fallows eoach instructions @ 3 Coping & smetion regulaiion
: . ] . | e ; o Manogaes stress, onmety, frustrotion } Development
., . EXTRAVERSION L 'C'u.tgﬂlng. rﬁ:ergﬂnc o ?u:-a:-l, ress erned # Theives in beam seitings n I ' {ﬂ'gl!'. axperience)
BB ook . EF'.I_D'r'-'-.ul'Lmt-un * Prefers solitude * Infuences izl " 4 Decision moking & risk toking
& lnlotive ® Low snergy & High arcusal in competition I
| Chooses actions under pressure Cithar foctors
AGREEABLENESs | * Kind.tnating » Challenging * Supparts teamemates (obslit, traini.
[eosaperativenes) * Cooparotive ¢ Compatitive * Resches conflict -‘ 5 Interpersonal behaviour physical, health) KEY POINT
= Empathetic s Skeptical = Pasibtive beam chmote Communicates, leads, cooperates
[ | . | Twe athletes with
KEUROTICISM / = Colm, secure ¥ Arocous, roady = Capsng with preisure the same traits may
fff EMOTROMAL STABILITY = Hondied abress - Eni.i|:.r shresind » Bounces back fram dellsesms behaws d'rl'F-E'mﬁH:r
[eniedy-pronenear) ¢ Emctionally stoble o Sel-doubt ¢ Consisbent performonces i differant corbexts.

Use parsenality insights to support development and environments,

Trarts exst on contmua — most p-l:-up|¢ are somewhere in betwesn. not to label or limit othletes.

5. HL: SOCIAL LEARNING THEORY AND PERSONALITY DEVELOPMENT 6. HL: PERSONALITY CAN CHANGE OVER TIME

Bondura's Social Learning Theory explains how sacial experiences shape personality. Personality is relatively stable but not fixed.

1. OBSERVATION 2. IMITATION 3. CONSEQUENCES 4, RETENTION & WHY CHANGE OCCURS KEY MESSAGE

Py aftention fo Mantally roehecrs Son rewards or REPRODUCTION .
athers' behovicur — than copy — punsshrients — | Romambaer and repoat Maturation & development "'r People con develop ""t":' habils,
[2.g., teamumoles, obgarvad {ohserved the behaviour in {biological and cognitive growth) opproaches and self-beliefs.
eoached, dathieted) behawviaur vicariausly) appropriate situstions

@

v Training the mind [e.q.; resfience,
self-control, optimism) con shift
tendencies,

EIFF;EI'H:“ E |u|:|l1'|u'lg
{success, foilure, feedbock)

5 >.

® LR

ROLE-MODEL STATUS
Peaple with higher status are mare influential,

Intenticnol practice
{solf-reflection, guol setting)

v Environment can support growth
in positive directions.

L)
. | . .. . Social . "
H i
A gh o Fonpectod: Hgh p R R A CRUCIAL EXAM POINT
- Mediom tiotus  Peers, leamimotes Ea oher ottention Ma !.irr-gre pr:rsmnﬁl'!,l meegunmnlztl

=b strangar imitstion Life events & transitions

{injury, moving teams, etc.)

sporting success.
= geeaber impoct on

pnr'mr'u:.'lil_'rl & babiaaaur

~ ¢

High perfermaonce = interoction of
many foctors: physicol, technicol,
tactical, psychelagical, social.

- Lo viotus  Less influential

Quality role models + positive consequences build adaptive
personality and sporting behaviours,

oft

Focus on growth: mindset, hobits ond environmants con change
wha we are and how we perform.

i b N o . B
SPORT APPLICATION e DO NOT OVERLEARN y KEY LINKS o QUICK CHECK
- L w  Links e A.1.3 [Contrel of mevement):
Kncw mrl‘:‘{' “IW' o, i = Alernotie typeloga o stereotype _— i.:ﬂmcu-l:rrm.i'q'utimmd 'Funu-.:.] 1. Diofine personclity in your own words.
ﬂmfﬂ‘hm n-hd--l'lhmg ng- I?'p!- -l’l.-'lﬂ.. Mﬂ“:l Foor kil | 2
- g 2. Esploin the trait-ermdaronmant intersction.
& Build lh.lrua'ﬂu.: i Areabs B it mmgq ¥  Fizod “ideal athisin”™ Fﬁ.ﬂﬂﬂlbr' & Links ia A.2.1 {Eflqlrgr 1.,-1:1.1-'“.]: ; 3 N
O [0.5., conscieniicanness for conamtant proction), o Rols vasnoraotionul guatiandi i:n-r!nlziun'::du-mtu sispports eflective 3, What ofe the Fve Big Fhea traifs?
Pl ool sttoed x 4, Give one way each trait con infloence
* Monags challonges: e, oncefy—uie coping e Links ta B.2.1 (Health and wellbeing]: sport behoviour,
. i Iemu e tonal st i nfiod
H Mg 15 i e HOM: WA i b sl ey 5 T e Siieind Lonenirg Theory
= Develop through smaonment: seek poaitne = [!e'.errr.m::.u: il l-ng. = = Links to D (Skills & strotegies): toomwork SploR psriclty deveipamn:
rode modeh ond supportve teoms. Pmalta dacide ything”) (agresaklonsis] end decision making 6. Why can’t personaiity simply predict
lepenness ) suppost performance. rparting perfarmonce?
¥ O " I Y
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2 C.1.2 MENTAL TOUGHNESS

» Mental toughness = consistent performance under pressure,
adversity and challenge

Performance skills - the mind * Key attributes: challenge appraisal, commitment, confidence,

i nE B perceived control, resilience (the 5 Cs)
GUIDING QUESTION: How do individuals respond * Can be developed (malleable) through deliberate practice
differently to pressure and challenge? * Links to persistence, effort, wellbeing and sleep
* Influenced by perceptions, attributions and past experiences )

1. THE 5 CORE ATTRIBUTES OF MENTAL TOUGHNESS

Mental toughness is made up of five interconnected attributes. Mental toughness is not fixed — it can be developed.

I e 1 SPORT EXAMPLE ; \
CHALLENGE APPRAISAL l A basketball player views a MALLEABLE (DEVELOPABLE) SELF-REPORT MEASUREMENT
Sees pressure and challenge as close final quarter as a chance

Mast comman tool:

opportunities for growth rather * Built through experiance, reflection

to prove themsebves, not

|. than threats. something to fear. and deliberate practice Mental Toughness
= = . . . Questionnaire (MTQ48)
i COMMITMENT - SPORT EXAMPLE * Strengthened by setting goals,
Sets meaningful goals and A s-wilrnrner .Elicks to 1I!a1'|'g.-' “‘3"!35'“5. stress and learning GROWTH * 44 questions
stays dedicated to the process, m?rmng treining durmg b skills * Measures the 5 attnbutes
| aven whan it is diffecult. ':ﬂ'lﬁlﬂl’ to reach peak form O MINDSET
-3 = — _J  insummer.
PRI DELIBERATE » Athletes rate how true
CONFIDENCE SPORT EXAMPLE PRACTICE AEatmnnins and for the
Believes in their abilities and * A tennis player trusts their le.g.. 1= not true, 5 = very true)
trusts preparation to perform practice and takes on ., —
| under pressure. aggressive shots ina -
————— L EXAMPLE ITEM (MTQ48) ATTRIBUTE MEASURED
PERCEIVED CONTROL | SPORT EXAMPLE | L stioi challenges Chillsrge appraisal
[ Focuses on controlling what A footballer controls their -
they can (attitude, effort, breathing and p::sl.itianing | am committed to my goals. . Commitment
| technique, routines). UL S s pleigibot | am confident | ean achisve my goals Confidence
= < the referee. ¥ geas. !
' RESILIENCE . SPORT EXAMPLE | stay focused on what | can control. . Perceived control
Bounces back from setbacks A volleyball team loses a set | beunce back quickly after setbacks. Resilience
quickly and learns from but resets, learns and wins : 4
adversity. | the next two,
. Using tools like the MTQ48 helps athletes identify strengths and areas
Athletes high in the 5 Cs tend to perform consistently when it matters. " to improve and track progress over time.
3. HL: SELF-FULFILLING PROPHECY ~ 4. HL: LEARNED HELPLESSNESS - PERCEIVED LACK OF CONTROL
CONFIDENCE LEADS TO SUCCESS S
Believing you can succeed makes you more likely to persist and invest effort, | When athletes believe they have no control, they may give up, avoid effort
which improves performance. and parform poorly.
|-" r R e | f ™) ’ ™\ s R
BELIEF BEHANVIOUR QUTCOME REINFORCEMENT | LACK OF CONTROL f- LEARMED POOR PERFORMANCE COMFIRMS BELIEF
{High confidenca) | — o —» - : |  HELPLESSNESS ; I
ME;"E ei"'lﬁ:-rt;-":I Bﬂ!lt;r F:I’FG‘I‘I‘I‘I-‘II‘II:E Sumesilé:n:reasﬁ Aibdets Kasle oubcomes e | - Lr.“ effart and _— Poor result:.; canfirm
persistence a and achisvemen confidence out of thed brol | Motivation drags. » persistence lead to the belief of
use of effective and belief ol it : lower parformance helplessness
. {e.g., "Mothing | do Athliate stops trying : P ;
sirategies | & : and more failure,
I knew | rnakes a difference”). ar avoids challenge.
| could dea it!
|
d 4,
LS T A A ‘ ‘
70 Positive expectations become self-fulfilling through behaviour. o Breaking the cycle: restare control, set small goals, use positive feedback.
[ EFEIRT F_IA.HPL_E: A gl,.lmna;t beﬁeves they can Ia.r;-;a d-ifﬂt-l.llt routing, trains hard, SPORT EXAMPLE: A striker misses saveral chances, believes they can't score,
commits fully, lands it successfully, and their confidence graws further. stops taking chances and slips further into poor form

2. HL: HEALTH ASS0OCIATIONS

6. HL: ATTRIBUTION THEORY - LOCUS OF CONTROL & STABILITY

Higher mental toughness is linked to better mental health and recovery. How athletes explain success or failure affects future motivation and performance.
FEWER DEPRESSIVE || IMPROVED SLEEP QUALITY | LOCUS OF STABILITY , EFFECT ON FUTURE
& BURNOUT SYMPTOMS | CONTROL STABLE UNSTABLE MOTIVATION
. {Does not change {Can change INTERMAL + UNSTABLE
+ Better stress management * Lower worry and rumination ki easily over time) with tima) H .
befare bed Invahes parianal Maost adaptive
» Grroater sense of purpose ‘ ' F‘“'""'“‘i"‘!_'“"- e.g. natural abikity Kawps motivation high
sl contral » Batter relaxation and ;'"P::E} {=IF | wark harder, | can
routines 3 : imprave.”]
» Lower risk of emotional ) £, wffort, preparabion
exhaustion and burnout & x:‘r Fvore restorative mE(LEFIHAL EXTERMAL + STABLE
{2t i
- bod huck, ., riferos decizion, i
 Mropacs . - ki || 47 | ot e | ANy | et
and wellbeing : w“;“"" weather, other Leads to helplessness
next-day performance peoph) ‘ ﬁ (*I¢'s junt bad hck,
L ) LN "8 there's nothing | can do.”)
Developing mental toughness supports both performance and wellbeing. ¥ Encourage internal and unstable attributions to support learning and persistence.
SPORT E].LI."H!?LE: A lugl‘.qr Frd-}rur wia m.unuge:..sh'eﬂ- wall, ma:iﬁ.l:.ﬂins- roLtines and SPORT EXAMPLE: A player loses a match and thinks, =1 didn't train hard enaugh”
stays positive is more likely to sleep well and aveid burnout during a long season. (internal, unstable) - they sre more likely to train harder next time.
r =, T =y
4 PRESSURE SPORT EXAMPLES & EEY LINKS QUICK CHECK

#  Links to A.1.1 {Hermu: sy:l'm‘llz Manages arougal
uRder presune.

s Links to A.1.3(Skill acquisition): deliberate practice
@ Cluteh point in tennis = confidence and builds competence and confidence.

commitment.

@ P.u.n.-.rb,.- shoot-out in football = challange appraisal, Mame the five core attributes of mental toughness

confidencs and parceived control, How is mental toughness measured?

Explain how self-hudfilling prophecy works.

N
& :r-.hz.-l!u.-o

. Linm-:I‘::éEctﬁtre-w management]): coping skills What is learned helplessness?

FIFI'IEi I{IF' il'l tF:IEE = FE‘S”iETIE’H‘ -'.ll'ld Fﬂ"E'LI'!- l.ll'ld!l' 51"1:' 5. = :
% extreme fatigue, ¢  Links to B.1.3 [Sleep): better mental toughness :::id'n;r::‘riﬁtal toughness linked to mental health

Lt b i B d ad supparts better slepp, and vice versa, P

AEC=Imin = ifn — LTy = i ConTro ' 1 '
0 of mtrg:;lab]?g_ ciidd o * Links across topica: mental toughness undergins How do ""'I'"“_“J- unstable attributions help
L F P#r‘ﬁunmnce, health and u.n:lil'l':m'.ng. __,.-' fusture maotivation?
L .
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THEME

1. MOTOR LEARNING vs PERFORMANCE

MOTOR LEARNING PERFORMAMCE | |
+ Relatively permonent change What we can de right now,
in capability. Affected by fatigue, motivation, |
s Dccurs in the broin and nervous stress anvironment. |
system. i f |
+ Not directly abservable. yERITRGI £y 3 oy
The cutcome of motor learning

Improved through proctice,
in action.

feedbock and experience.

- !
Learning happens Perfarmance happens f
inside the learner | in the environment
Focus: process Focus: outcome

) 2l -

(Goal: Improve leaming so performance is more consistent and effective,

W EXAM PRIORITY - MUST KNOW

C.2.1 MOTOR LEARNING PROCESSES ©

L Tl r * Performance = what we can do right new (can fluctuote).
Guiding question: How are skills acquired, practised and perfected? .

* Learning is influenced by constraints and the environment.

Motor learning = relatively permanent change in ability to perform.
Learners move through stoges as they develop and proctise.

» Transfer helps improve leaming in new situations.
| » Do not overlearn - stop when skill is consistent and effective.

Learning = processing information through the brain to create a plan for movement.

(1] INPUT
Sensory information

fram the ervironment

SCHEMA THEORY

A sechema is a generalised
memory of a movement.

leryes, mr' oschy # Stores essential information
il
€ DECISION MAKING i
Select the response * Helps recognise situations.
i WWF acfer) « Guides selection and
—_— .-a"'""_'_.____.--____—'—'-—-._._ programming of responses.

€) PESPONSE PROGRAMMING

Fian the sequence of * Developed through practice

Information about the Dynomic — updoted with experience

autcome retums

MEVETEns .
’ i d 3
=7 SCHEMA FEATURES i o el
'n OUTPUT {g} Genoralived = vworks in many situstions
Send signols to musecles EPORT APPLICATION
to produce movement 33: Flexible = can be adopted A footiel AT
* y @ Efficient = reduces thinking time schemo to docde how 1o
FEEDBACK gﬁﬁ-l- porut, drinble or shoot bosed

on the game situation.

Practice builds and refines schemas for faster, better decizions. |

3. ECOLOGICAL MODEL & ECOLOGICAL DYNAMICS

Learning emerges from the interaction between performer, task and emvironment,

———
.-"'-F My

ECOLOGICAL DYMAMICS . RESULT
: FERFORMER
& Hm‘:!ﬂ'rh"lt II5 EI"lﬂpﬂd b}' | COMSTRAINTS L] i.ﬂﬂ!Tl'E’l' Hl!d
continouus interaction, | o |'-|:ig=|11, h, I| organiLes 48]
s The learner explores and "._k spieriancn, find the bast
cdopis to the envingnment. N motivation) solution in the
v pe e cuFrent conbext.
+ Afordonces = opportunities ———
for action T
= Perception and movement
are closely linked. —r LEARNER
o ",,r MOCVEMENT
: TASK Ay BEHAVIOUR ENVIROMMENT
| CONSTRAINTS CONSTRAINTS
s ™ fo.g. rubes, equipenert, | I:E.Q.'-ﬁ'ﬂ""ﬁ.
SPORT APPLICATION : / i
.-.m geol, eormpledity] / < > surfoce, lghting,
A valleyboll ployes .\‘x‘_ Iy ——
ool r|I|¢||'-|:|-|;p-|_1ﬂd1 e -
bosed on their obiity, —

o Lhes condfior.

b

Enviranment shapes learning: coach designs tasks to guide exploration,

o

5. LINEAR PEDAGOGY - TRADITIONAL APPROACH

Skifls are taught in o progressive, step-by-step manner,

QPEM-LOOP THEORY CLOSED-LOOP THEQORY

ID—F -A-®

* Lo uies feecsock dhing
and ofter the movement.

= Adiunts perfomance in real time.
= Uhed in dymormnic, chonging

EIrDrITEntS (2. oSN gomes L

» Generodised plon stared
IR Py
& Qyides perfarmance

» Refired through proctice
and feedbock.

®  Leamer receiaes mfoemotsan
before the movement.

* Plon i set before oction
o Lged for gelf-poced, procdcioble
kills {eg. gyminoates)

GEMNERALISED & SUBORDINATE MOTOR PATTERNS
Gensralised Motor Potisers {GPL) Subordinate Motor Patterms

Fundomental mireement pattems Refined movements for specific
l{n.g. i, jumg, thegw) shilis [n.g. e M S, hﬂg jurmngy

STAGES OF LEARNING (DO NOT OVERLEARM)

1. COGMITIVE STaGE
Learner understonds

2. ASEOCIATVE STAGE
Leorner refines the skill,

3. AUTOMOMOUS STAGE
Skill becomes automatic.

‘-|'rEL:f“-r — « Fewer emvors — s Smeoth & effcient
= Lots of errors « More consistent Consi

= Consistent under pressum
= Slow performance s Nueds hews foedbosk

* Moads guidonce s Focus on 1&L1|c:,-'s.lr-n1¢-g-,-

Do not averlearn = move on when the skill s effective, not endlessly repeated.

4. NON-LINEAR PEDAGOGY (CONSTRAINTS-LED APPROACH)

Learning is non-linear, adaptive and shaped by constraints

COMSTRAINTS-LED PERFORMER COMSTRAINTS TASKE COMSTRAMTS ENVIROMMENT
APPROACH COMSTRAINTS
—_—— o #
—_—
+
= Monipulote constroints * Physical [height, itrength) * Rules (mg scoming system) * Physacal (weother, surfoce)

b guide learming,

* Psychological (confidence) Equipment, (o.g. sian, weight] * Socicl (crowd, teommates)

. E:-:;;:E:r:plﬂminn s Physiologicl (Ftness, . G:uuh- inn:l.g. BOtUraey, » Cultural (nonms, expectotions)
j fatigue) distance
= [Develop odoptable it
e e s Experience {skil level * Complexity [simple -
pan cormplix]

PERCEPTION-ACTION COUPLING SELF=ORGANISATION
- Seeing e dn.i.-ng are lnked o Learmers create their awn
; salutions,
# [nformation guides action;

s Pattarns aMange withioit
direct irsimucion
¢ Leods to odopteble ond

rasiient per[urrrm.

actian provides nessy information.
Enables quick, outematic
FESEOnSes.

'-... Design rich practice erwircnments = let learners explore, odopt and succeed.

6. PSYCHOLOGICAL REFRACTORY PERIOD & SIX TRANSFER TYPES

PSYCHOLOGICAL REFRACTORY PERIOD (PRP)

TASK 1 TASK 2

The broin can focus on only one tosk ot o time, (1G] {Poaan)
* [ two tosks occur close togethar, response

b ke second is slower, " 5
* Coused |:|'F' i'nl:arrrm!inn-Fn:-:r.-ninE bottlensack.
= Important in sport {e.g. reacting to whistle - - - r —

: i ] 05 1.0 1.5 20
then passing the ball), L X e
: Delayed response
_ PR}
SIX TYPES OF TRANSFER

i, SKILL-TO-SKILL 2. PRACTICE-TO-PERFORMANCE V7 3. ABILITIES-TO-SKILLS

La-wr'.ng oo skl heips Skills larnod in proctice Llndnr!ying abilities help
learmiing onother simdor sl improve performance A learming nawe skills.
Example: Learning o chest in campetition. A‘ Example: Good balance

pais helps oo bounce pass, Exomple: Dribbling well
@ - {: 3 in treining —+ better in garme,

5. STAGE-TO-5TAGE TRANSFER

helps in gymnastics and
surfing.

4, BILATERAL TRAMNSFER &. PRINCIPLES=TO-SKILLS

Learming with one sde of Skillls From eorlior stoges help - Understonding principles % 4
tha body improves the in loter stoges helps leaming new skilks, s e
ather side. @@ Exomple: Belance (basic) Exampla: Knowing J. =
Exomple: Practising with halps in ndvanced balonce ‘keep body low® helps

right kamd halps laft hond PrioviEL, if Many sports,

Positive transfer impreves learning: negative transfer can hinder progress.

- 'l
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g G’ ' y . A Ty
SPORT APPLICATION @ DO NOT OVERLEARN & KEY LINKS o QUICK CHECK
EFI'I.-:.Im‘.-. o h‘f"“i""g cames from Stop proctising when: « CLE In'l'-:l-mbc.n'l.il:-n-pr'-:-cening model 1. Dvfferentiote motor leaming ond perfonmonce,
appropriate proctice, feedback and I . ’ underpins decision moking. 2, Ohatline the informotion-procesting moded,
the right ervironment. * Skill is consistent & offective s L, 2.0 Feadbock and proctice methods 3. Explain how schemas help performance.
* Can perform under pressure support motor leaming 4. Describe tha -rh:-nlngi-\:ul el
> Coodhes thaukd hland struchirs with » Focus can shift to toct e IE'E':?" Guidance and instructicn shape 5. Whot is the comtraints-led opprooch?
- explorotion 3 develop adoptoble and strategies ERIRI . ; . &, Compore open-hoop ond closed-loop theory,
ailiork pith . C._E.'I: Skill clasaification offects how 7. List the thrae stoges of lsomning.
! i ﬂ\rml-c-uming oan Coute shills are leorned B. Define PRE and E'rw.-u sp-n-rling m:nmp-le.
stitfness and reduce adagtability. = C.3.2: Continuum of proctice relotes 9. Narre and axplain the sic transfer types,
% prociios desigr 10. Why should leamers aveid overleamning?
b L M o N G 9 A

THEMEC = C.21 MOTOR LEARMIMNG PROCESSES




W EXAM PRIORITY - MUST KNOW

¢ Attentional focus can be internal or external.

THEME

C.2.2 ATTENTIONAL CONTROL

Attentional focus and skilled perﬂ:rmunce * Broad vs narrow focus affects the amount of informotion processed.

¢ Distractors can be external (visual/auditory) or internal (cognitions).

GUIDING QUESTION: How does attentional focus
influence skilled performance?

* Athletes use strategies to control attention.

* Too much arousal — attentional narrowing —+ performance 1.
\ A

— e — —— —

3. EXTERNAL DISTRACTORS

1. INTERNAL vs EXTERNAL ATTENTION 2. BROAD vs NARROW ATTENTION

Where you direct your focus changes performance. The width of your focus offects what information you Trrelevant stimuli in the environment that divert attention.

- . = process.
f f .l' ]
INTERNAL FOCUS EXTERNAL FOCUS i
: BROAD ATTENTION NARROW ATTENTION SRGAL- ATTENCIIONS
(Focus on self) (Focus on the environment)
. & Crowd noise and movement,
* Attention on your own body » Attention on the effect of * Wide focus. = Tight focus. | e
movements and technigue. the movement or a target » Processes lots of information * Processes very little * Opposities very little and
* Useful for learning new in the environment. (surrcundings, teammates, information. trash talk.
skills ond corracting & Enhonces avtomatic control oppanents), # Best for closed skills and * Besh photography. |
technique. and fluid performance. # Best for open skills and self-poced tasks. # Moving objects (e.g. flogs,
dynomic envirenments. reflections, scoreboard).

= Too much internal focus
can disrupt outomaticity

* Linked to better accuracy,
speed and consistency,

[choking under pressure).
“Keep my -all:nw-\l

1\‘_‘ in
'- \.\_\_\._'__J"‘\-\_ _,—-'u\_\_ _,_.-*-\_

AUDITORY DISTRACTORS
1 l :' BROAD vs NARROW MATRIX

|“ | PENALTY EXAMPLE

Brood Narrow
13 External focus is generolly more effective for shilled p-erfarn'l.unae — { { Crowd chanting and ing

Crowd noise and chants,

/(Hu; thee I:nttr::\

IrH: COFmer™ # Opposition verbal obuse,

* Referee decisions.

Music or announcements,

External | Destforinvasion Q“:E L IFM :‘;|05&d|::lui. in the background; opposition
SO beam sports, tocte set plays, pena :
PENALTY EXAMPLE OWEFE S, kicks, free throws. Sltepery shuu’cl:g 3
Internal: Thinking "Keep my arms low, step Thi ooty ke
right, push off left foot™ — may slow reoction., Intermal | Rorely effective Useful for early learning
focus [high cognitive lomsd). and technicol adjustrments,
External: Thinking "Ball inte the bottom = — g
left carmer” =+ focues on autears —
better performance.
| % " Use the right width of aftention for the task and situation. | "*.'_:;:-" Control what you con, ignore what you con't. J
| 3

o+ L- " .
A o Sl O

6. HIGH AROUSAL & CONTROL STRATEGIES

HIGH ARQUSAL — ATTENTIONAL NARROWING

-

4. INTERNAL DISTRACTORS

Thoughts and feelings that toke ottention away from the task.

5. CONTROLLED DISTRACTION

Deliberately using cues or routines to manage attention.

NEGATIVE COGNITIONS USEFUL DISTRACTIONS # High stress or anxiety narrows attention automatically.
iz, * Worry about making # Tunnel vision = fewer cues noticed.
/] mistakes. * Reduces decision making and skill execution.
* Fear of failure or
: L .
. letting others down. F?
—"/I » Doubting ability.
ng ty
- # Focusing on past
O Arrors. & Pro-performonos foutines # Focus cues (oo tole # Breathing technbgues ;
(e.g. bounce the ball, o deep breath, lookat %o reset and refocus, Low High
visuclise, top the post].  the torget), ARCUSAL
GOAL-IRRELEVANT COGNITIONS
* Thinking about what to SELF-TALK & GOAL SETTING
eat or plons ofter the gome, - -
- 5 ; SELF-TALK GOAL SETTING
#* Reploying o conversotion. PENALTY EXAMPLE -"]"'3' ‘-Tgﬁ ; .. E: i &
! I T mm— | = - + Set process goals - what
*: ‘Doyreqming: The ployer bounces el B3 ‘ﬂ it | "Colm and focused” you con control.
* Focusing on fatigue : 5 ' \
or discomfort. T . e e £ Set performance goals —
el it and | l ' = specific ond measurable.
: focuses on the # | “See the target, | )
PENALTY EXAMPLE bottom left corner. | trust my technique.” i ol N S
L _ each attempt.

Thinking "Don’t miss” or "If | mizss, the

bBecause of ma” =+ increases ondiety and reduces

concentration.

Metice negative and gool-irrelevant thoughts early.

tearm will lose /5

Use contralled distraction to clear the mind and refocus,

Monoge orousal ond use strotegies to mointain optimal focus.

2 =, <8 G W B ™
SPORT APPLICATION 9 DO NOT OVERLEARN Cp KEY LINKS o QUICK CHECK
Attention affects.accuracy: You are not required to know: s Links to'C.2.1 (Arouscl & perfarmance) — Define intermal and extarmal attention.
dE’tl!-..IE!I'I making and » Detoiled ottention copocity High arousal narrcws attenticn. 2. Give a penalty exomple of internal
consistency. rrodials. # Links to C.2.3 [Stress monagement) - and external focus.

’ Train focus in proctice using = All theories of attention. Stress affects focus and control. 3. Explain the difference between
distroctions and pressure. * MNeuroscience of ottention. » Links to A.1.1 (Inter-system broad and norrow attention
A with exomples.
? * Al reseorch studies communication) — CNS controls ; _
Strong ottentional control R Sttantion and Thers fonvation: 4. GW-E two external and twe internal
improves parformance when i g g g i 8 Bhir kel B distroctors,
antson L] ==
it matters most. *:JeNinat off AR r:f: tIT: L EH, P :ﬂ i s &. Hoew can othletes contral attention
salf-talk, imogery oi anticnal control, ieli g
2 o b AN
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i C.3.1 ACHIEVEMENT MOTIVATION S

» Moativation te achieve influences behaviour in sport

» Meed Achievement Theory explains achievement motivation

» Two crientations: task (self-referenced) vs ego (other-referenced)

* Perceived ability + situational factors shape orientations

# Task orientation — mastery, effort, persistence, positive emotions

= High ego + low ability — anxiety, dropout risk, excuses, ego protection

Achievement motivation influences the choices we make, the effort we give
and how we respond to success and failure.

GUIDING QUESTION: Why do some athletes approach achievement

challenges while others avoid them? « Coaches can manipulate the environment to encourage approach
Tt = el b = = Rl ) v
1. THE NEED ACHIEVEMENT THEORY PATHWAY 2. TASK ORIENTATION (MASTERY ORIENTATION)
Achievemnent motivation results from the interaction of key influences. Focus is on self-improvement, learning and mastery of the task. .
e b " i s e " i il
PERSOMNALITY [ SITUATIONAL I RESLULTAMT EMOTIONAL | BEHAVIOUR 1 KEY FEATURES TYPICAL THINKING
| FACTORS FACTORS TENDENCY EACTORS = =
; - (Orientation] | = Approach V' Self-refarenced |
* Genetic » Task difficulty . challenges : ' =~ "l want to get better
redisposition : Feelings and il y g
e oy, o * Goal setting ’ , at my skills,
= Mare likety to expectations * Effort and v Effort and learning
ﬂp«mmm + * Feedback -} approach or !-} irrﬁuhm::_h:-i:e -+ parsistence are valued
. Sali * Social dimate mxh;:m ohidcas | Rusponas to v Sees challenges “V'll learn from
pt ¥ Rinward shischirs| s successTallure a3 opportunities this challenge.”
* Mead for Fut
achievement * Morms and | @ e v Persists when task
; motrvalicn is difficult i
I:’mh} EWPE'L'thEDHE | s o .-||I|II kElEp Wﬂrklrhg
= @ ] @ v Accepts responsibility hard.”
.. . | for outcomes
| = | | o |
| =l . i ; - v Enjoys the process

Achievement motivation is not fixed - it changes with situations and experiences. Leads to approach behaviour, high effort and enjoyment of learning.

3. EGO ORIENTATION (PERFORMANCE ORIENTATION) 4. HIGH TASK ORIENTATION = PERSEVERANCE & EFFORT

Focus is on outperforming others and demonstrating ability. Task orientation encourages athletes to persist and strive for improvement, |
2 . = 2
KEY FEATURES f TYPICAL THINKING | ( OUTCOMES [ IN PRACTICE
F [— —1 I : |
v Snt;w::::nmd T v Hngh.,_ar eﬂartland « Sets parsonal
pa WA practice quality . \ goals |
v Winning is most an v ; ME =
important others.” Praste e |1 8 + Asks for feedback
g | when facing dificulty : & =
v Avoids situations where . to improve |
failure is likely T v E&;:r:npmg with b d
- * Reflects an
v May cheat or take SEnlies s i adjusts
shortcuts v" More enjoyment ‘I
o P and satisfaction ; = i
v Blames others for IF 1 lose, it means | L . o | * Stays committed
poor outcomes I'm not good ¥ Long-term development . . = __:.._ to the process
V' Self-worth tied to enough.” and success — == |
| performance \ Y, . =
Can lead to pressure, anxiety, low enjoyment and negative behaviours. T Athletes are more likely to continue werking hard and achieve their potential,

5. HIGH EGO ORIENTATION + LOW PERCEIVED ABILITY 6. COACHES CAN MANIPULATE SITUATIONAL FACTORS

v Learn and improve "’

This combination increases risk of negative outcomes. Create an environment that promotes task orientation and approach behaviour.
[ WHEN ATHLETES i 1 1 [ situaTionaL FacToRrs ' ~ ' ' ———
LIKELY OUTCOMES EGO PROTECTION | :
* Compane themsahes * Increased anxiety ' . ' ; l
unfavourably . s Make excuses * Task [)-:ﬂgn 5 v Athletes take on
b | - » Dropout or withdrawal » Blacia atecd Vary difficuity and match ability chal|enge5 |
iy i
ability 3 | * Excuses and blame | * Downplay the task @ Goal Setting |
) | o Rodocad et * Avoid challenging Set personal, process goals { : ¥ Show greater effort
* Are ego-oriented | - sihuations =R [ and perzistence
¥ Fear locking » Ego protection strategies # Claim lack of effort ' . : L AR T
g war looking incompetent | N gida } J Provide specific, comstructie | v Experience more
P g ZocialClimate pasitive amotions

"Tha rafirse el "l didn’t really Risvird Shrodtuce sl
1 unfair.” try.” Reward effort, improvement and
CT just quit - sportsmanship v Remain involved
it's nat for me." for longer
Morms & Expectations

Value lsaming, progress and effort

97 Leads to aveidance of challenges and limits potential. T Small changes in the environment can have a big impact on metivation.
r e TR 3 Ey, I A2 . RT3 R
SPORT APPLICATION 0 DO NOT OVERLEARN 69 KEY LINKS o QUICK CHECK
Task-orientated athletes enjoy traning . s Linksto A.1.2 {[Communication) =
; You d to know: i i icli i H17
j and persist through challenges, are not required to know eodial dlimats snd fandbasikaffact 1. What is the guiding question of C.3.1
S S = Intrinsic vs extrinsic motivation mativation. 2. Name the two orientations and what they focus on.
ks s * Linksto A.2.1 (Water & electrolyte
. experience pressure and fear failure, # Atkinson’s mathematics balance] - iatigf:can R v 3. List three features of task orientation.
equation i
Coaches create chmates that # i 4. List three features of ago orientation.
encourage offort, laming and * Detailed research studies # Linksto A.2.2 (Energy systems) -
personal improvement, i enargy availability supports affort, S. What cutcomes can eccur with high ego
* Exact statistics ; arientation and low perceived ability?
Outeome: mone motivated athletes welinigio a0l h“w:l 3 L P
whe stay in sport and parform better. et supports ngrlterrn 6. G""’f two ways coaches can manipulate the .
motivation and adaptation, envircnment to encourage approach behaviour,
. AN F RN 2 A
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) C.3.2 SELF-DETERMINATION

# 50T focuses on the quality (not just quantity) of motivation.

Mﬂti\"ﬂtlﬂﬂ, emotions and Pperso ﬁﬂ'lt}‘ * Three basic psycholegical needs: autonomy, competence, relatedness.

3
e : isfacti ivation — well-bei .
GUIDING QUESTION: How does satisfaction ansychaIagrcaﬂ * Need satisfaction — autonomeous motivation — well-being & performance
. . S s * Need frustration — controlled motivation / ametivation — ill-being,
needs influence the quality of motivation?
J ® Six mini-theories exploin why and hew motivation develops.

L A

1. THE THREE BASIC PSYCHOLOGICAL NEEDS 2. THE SELF-DETERMINATION CONTINUUM
All people have three universal needs that, when satisfied, support Motivation varies in its level of self-determination from low to high quality.
optimal motivation, well-being and performance. o ” ”
| 155 X — ) AMOTIVATION CONTROLLED MOTIVATION [ AUTONOMOUS MOTIVATION
AUTONOMY COMPETENCE RELATEDNESS < 5
o intention | roisctyd : oy
Feeling in control of one’s Feeling effective in one's Feeling connected, volued l:n m:tl RE}:TTHT ':t -HIP l :f-antlrﬁ?d :teg;'utad 'I:ntfmm_t
behaviour; having choice interactions ond able to and belonging to others. P R, s s i
and volition. master challenges. Behaviour drivenn  Behaowvicur driven Behoviour Behovicur Behovicur done
: i - E Tk by rewards or by inbernal personally parsonally for inherent
In sport this looks like: In sport this looks like: In sport this looks lihe: il oF pressures (guilt, important orie omiby ol $ond
* Choice of drills / roles * Appropriate challenge * Supportive teammates punishment ego, shame) impotments satisfaction
* ‘oice in goal setting | * Positive feedback * Caring coach s
ey N
* Freedom to express * Opportunities to * Respect and inclusion .I‘“-_.,a-" ﬂ | .
ideas imprave m O : x
000 N o
= 7 S s
‘* Satisfying these needs — higher quality motivation, persistence, enjoyment Lower quality Higher quality
and mental health. Loss self-determined More self-determined

* As motivation becomes more 5eifudetermined, autcomes imprﬁve.

CONTROLLED MOTIVATION . AUTONOMOUS & INTRINSIC MOTIVATION . COGHNITIVE EVALUATION THEORY (CET) ORGANISMIC INTEGRATION THEORY (QIT)
Eshewioue js'diivin by pnasins, c_'blbgnhm thm_“ur “_mlF_nndnr“d_nnd aligned Explains how external events influence Explains how people internalise regulations
ar rewards, Shart-term |:|:|n'|p||:-nn-l:E. with one't valuet or enjoyment. Tt Y } -
intrngsic metivation, aver time,
« External regulation (rewards, punishments) # ldentified & integroted regulation . — — - —
= Introjected rogulation (guilt, ege, shome] o Intrinaic malivation Supperts intrinsic motivotion The internclisation process
v Autonomy support (choics, retionale) ’ Mars
: Extermol i
Qutcomes: ) Outeomes: @ V Informational feedback {abaut task) ol Do self-
L (ron self-deteremined) L
= Lower persistence » Greater persistence o Optimal challangs ¥ determined
® Higher aniety * Higher enjoyment = Intrejected requlotion | 7
* Lower well-being * Better well-being J Undermines intrinsic motivation _ (portly internalied)
® Parformance depends on pressure e Higher quality performance X Controlling language (must, should) _ + :
i i X Tangible rewards (money, prizes) Identified regulation
4 | [valued and occopted)
x an-lmnhﬂnﬂ_ feedback [I:rEHEr than -u-l:hlr::l {_
INTRINSIC MOTIVATIO Integroted lesti
: LY = , OVERJUSTIFICATION EFFECT fo CET concept) oty
Doing an activity for its inherent satisfoction and enjoyment. W aer aekimed o asad Fitr ke e et alonrh il :* 4 . "
E.g., playing tennis because it is fun and exciting. imtrinsieally metiveting. intrirsic moltivetion con decreose. - = 35
— : Intermsic mativation self-
Erpery ity _._.Eﬂl:'ll'ﬂrrw:lrd || Fistars thifta b &1 brien (Full salf-determined) deterrmimed

far fim  introdued reword || eonotion drops,
* Auvtonomous & intrinsic motivation are more sustainable and beneficial.

9. HL MINI-THEORY: FOUR TYPES OF EXTRINSIC REGULATION 6. ALL SIX SDT MINI-THEORIES AT A GLANCE

Different forms of extrinsic metivation reflect varying levels of seff-determination. MINI-THEQRY FOCUS KEY IDEA EXAMPLE IN SPORT
TYPE FOCUS DRIVEN BY EXAMPLE IN SPORT IFEEL.. | 1. Cognitive Heiwtconitint offects Supportive contauds. Looch gives choice &
e i | | ———— == i Evaluatien = =P increase [k :ml."ru'llrng positive feedback == more
Theary (CET) L o contexts decrease |M enjoyment in proctice.
1. EXTERNALL Consequences Rewards & Train hard to get | MUST . i :
REGULATION outside self punishments selected [ ovoid 2. Organismic . Peaple internolise reasons Athlete moves from
being d H Heow regulations - - traiming for rewards to
ing dropped Integration . y & integrote them with rg
Thaary (OIT) become internalived PP e training becouse it fits
2. INTROJECTED  Consequences Guilt, ego, Train te ovoid guil | SHOULD who they cre,
REGULATION  partly internal approval from letting the 3. Cousal Why people act Internal, stoble, Attribute success to
b o Orientations (importance centralloble ottributions effort (internal, controlloble)
Theary (COT) attributed to couses) promote ""':':ti"":"ti“"" ok luck [external),
3. IDENTIFIED Parsanally Perzonal Train to improve | WANT and well-being,
REGULATICN |'-'|1pnrrant I portonce fitness because it I:In ac hiE'ﬂ'E] 4. Basic Faole of autonomy, Meed sotisfoction iuppnrh F{Iﬂling i-uppﬁl't_{'*d
helps performance Peychological compatence & motivation & well-being; [autonomy], skilled
Needs Theary R e S AR A e E:ulm:;:mn:il & eonnected
4, INTEGRATED Aligned with Volies, sense Troin becouse it | WANT — - i
REGULATION  vaolues & identity af salf reflects who | om (because it . Goal Contents Hew goal content Intrinsic, |wrﬂimg & 2 Focus on mastering skills
and whaot | value matches Iy Thc-u-r:,r influences cutcomes approach .Eu-u 3 =+ positive; {|=uming gna”l rather than
volues) E;jﬂr'd""“ gools — baating others (age goal),
b, :qtlﬂﬁﬁﬂlhi-lﬂ How relationships Clese, coring relationships Trusted coach-athlete
otivation . o meet noeds ond enhance relationship iIncreases
1 = £ ; influence mativation P
* M-:I'-rlng from MUST — SHOULD — WANT — VALUES = more self-determined. Theory 3 self-determined motivation. commitment & enjoyment.

* Tng'r.-lhﬂr, the six mini-theories c::lp'nfn the 'W||1:|.r', ‘hew' and "what” of 50T,

' ! ' R ¢ B & =
SPORT APPLICATION @ DO NOT OVERLEARN @ KEY LINKS a QUICK CHECK
* Lse autoncmy-supportive cooching: PR R R e e *  Moeds sotisfiod — outenomous malivaticn — 1. Whot are the thres bosic peychological noeds?
offer choice, exploin recnons, lsten, 4 . well-being & performance. 2. How does metivation quality change along
: Understand how they work together! thas oot
L it optiersel chall: & - e
ks s | o "+ s st coatod o] || 3 v e bt ot
o ® Link needs —+ motnaation —+ cutcomes, amotivation — ill-being. el BRSO ok hanans
. . ; o . Give f contexts thot art v,
» Buuiich bwom belonging Birough * Apply theories to real sport situstions. o CET Fi:nl:::rt] +I_G'|'1;{{|nhtnnl!:ut|nn] I 4 undh:;ﬁ‘;f:ti:ﬁ:bﬂiv;lhn. b .
: : = bvent dewe :
inclusion, respect & suppa. * Exploin with examples, sxplain G OF Sk - 1 B. Describe the four types of axtrinsic regulation
* Results higher quality mativation, \ (bQ * Al six mini-thearies interconnect and and whot eoch foels like.
better performonce & well-being. I:amp|tm|:nt sach ather 6. Marme and brefly exploin the sx 50T
L5 A % 3 M= 7 - mini-theorkes,

IB SPORTS, EXERCISE AND HEALTH SCIENCE — VISUAL REVISION GUIDE THEME C + C.3.2 SELF-DETERMIMATION



UEGN C.3.3 MOTIVATIONAL CLIMATE

* Motivational climate = the quality of the coaching environment

. . . . that shapes motivation and behaviour.
Coaching environment and motivation : i M . .
* Mastery climate — intrinsic motivation, effort, persistence, learning.

. e E limate — extrinsic motvation, pres . anxiety, d t.
GUIDING QUESTION: How does the environment created by a o TR TR e “'E:ty e
. * Coaches shope climate through what they emphasise, how they act,
coach shape motivation?

and how they structure the environment (TARGET framewerk).

1. WHAT MOTIVATIONAL CLIMATE MEANS 2. MASTERY CLIMATE (LEARNING-INVOLVEMENT) @ 3. EGO CLIMATE (PERFORMANCE-OUTCOME)

The motivational climate is the environment creoted by a coach Focus on learning, improvement and persenal growth, Focus on outperforming others and winning.
that influences why athletes participate and how they behave.

&= s
COACH BEHAVIOURS
& EH"h"IRIDHM ENT
¥ /ﬁTHLEN \
(" MOTIVATION
Fe-:ceptluns ' & BEHAVIOUR \ Perceptions
of what is | of how success

)

valued \3, iz defined
ke 1
OUTCOMES e ® COOPERATION | | | WINNING AT ALL COSTS
( 1 " Teamwork, helping others and mutuol support | Results and victory are the main goals;

are encouraged, | - = un}rthlng less is foilure.

. e W A
- S —

M IMPROVEMENT ANXIETY
I Focus on personol progress, skill development Pressure to avoid mistakes; fear of letting
and beoting your best,

others down: law self-esteem risk.
ENJOYMEMNT
Fun, interest and positive experiences are

EFFORT l I Etﬂh:-'llFAEIEGHm o 18
q_ll Hard work ond trying your best are volued f i s ""h""i';h::;':' pore ers; ablity
and proised. 9

» Effort & persistence * Enjoyment & well-baing

o Skill development ¢ Performance & retention

SHORT-TERM EFFECTS
Short-term performance moy improve, but

promated, motivation, enjoyment and retention decline.
Rt alimecis veidiiatian s matabion Bumes BLbEU. Leads to intrinsic motivation, confidence, persistence i Leads to extrinsic motivation, stress, burnout
and long-term development. "1 and dropout.

4. TARGET FRAMEWORK - HOW COACHES SHAPE CLIMATE

Coaches influence climote lhmugﬁ six controllable dimensions [TAEGFF} The woy each is handled sends pruwarFu| rrw-s-mga-s about whot is valued

- — = —

. TASK Y autHoRriTY [ recocnimion ' E GROUPING I3 evaLuation TIME
The tasks and troining The coach’s decision- How and what the coach How athletes are grouped How performance is measured How time is ollocoted
activities set. moking style. praises or rewards., in training and competition, and feadback is given, within sessions.
* What is emphasised? * Who decides? ¢ What behoviours are » Mixed ability? « Criterio used? * Who gets more time?
® Skill learning vs * Athlete voice? proised? * Equal chances? * |ndividuol progress? * Time for all athletes?
ne A
cofmpetition. » Autenomy supported? * Effort vs outcomes? * Avoid fined labels? * Feedbock style? * Pressure vs poce?
* Variety and challenge?
MASTERY CLIMATE - | MASTERY CLIMATE - . MASTERY CLIMATE . - | MASTERY CLIMATE - [ MASTERY CLIMATE - g MASTERY CLIMATE
Task = challenge, Cooch shores decisions, Praise effort, improvement, Flesible groups, Individuol improvement, Fair playing tima,
lrarning and listens and involves strategy, teamwork mixed obility and detailed foedback, learning time and
skill development. othletes, and ottitude. inclusive teams, process focused. deliberote proctice.
EGO CLIMATE | ' EGO CLIMATE ' EGO CLIMATE [ EGO CLIMATE EGO CLIMATE EGO CLIMATE
Task = :vnmi:u:!itinn, Cooch is :nnl:r-nlling, Prome culcomes, winnir'lg, .ﬁ.bi“!}' Bm-'uping. Morm=-referenced Char Fll:rwrs daminote,
rankings and authoritorian ond superigrity ond stars elite squads and ranking, public unegual me,
beating others. makes ofl decisions, of the team. fined hierarchies. COMMPMSGMS. overemphosis on results,

When TARGET dimensions Prnrnnl:-: h.-nming, it creates o mu:l:cry climate. When ‘th&:f Fn:m‘hnlr \m'nning and mmpnriﬁnn, it ersates an ogo climate.

5. HOW COACHES USE TARGET TO CREATE A MASTERY CLIMATE 6. LINKS TO ACHIEVEMENT MOTIVATION & SELF-DETERMINATION THEORY

Practical cmching behoviours that build a positive, learning environment. Motivational climate influences why athletes are mativated and the quality of that motivation.
N it RESULTS | ACHIEVEMENT MOTIVATION SELF-DETERMINATION THEORY (SDT)
Im \ B 1:!-:- g Desire to achieve, succeed and mest Guality of motivotion depends on three baosic
rvalve athletes in decsions Hich sfort o sveholoaical resds.
kel il i, qur:q.mg chalienging goals. paycho {:g:«m s
Proase effort, improvement, [ [ & ) 1| o , y 3 ; Ty,
resilience and tearmeark, Mastery Climate Ege Climate ® ' | |
E Use mixed groups and rotate © GT:OWT promotes promoies ‘ ;
] frodos. intfinsIc . ¥ . | % /
:n S S reelieiian * High tosk imsohement = High ego imabvement o -~
rovide indviduol feedbaock :
focused an progress * Leorning gools * Performance goals AUTONOMY COMPETENCE RELATEDMNESS
" Baiber * Moderate rek-toking * High risk of failure Feefing in control Feeling effective Fealing conneclied,
E | opportu | g ok
ﬂ n:ur-c.m:!_un b '—""" Inu-urm.n-g-und P ! amicl hm.-.ing and oble to $UP‘F¢I’5TH:| arvd
and foir time far all, T | * Perantence ofier tetbacks * Giang s eaily : h
perfarmancs choice, PO, wislued,

ﬁ Encourage reflection and = Lang-torm ochisermant * Short-term outoomes

et process gools Mostery Climote sotisfies these needs

H; ] T ; .
® @ Highe =+ intrinsic motivation = well-being and persistence,
L e
cinel rebenki
y . Ego Climate frustrotes these neads

-+ cantrollod motivotion =+ stress ond burnout.

Madal respect, ampathy
and pﬂsitl’up COMmMECation

1 Conches create the climate; athletes create the culture. I Positive climete fuels achisvement mativation and satisfies basic needs.
i 1 r' 'il ' ' !

SPORT APPLICATION 9 DO NOT OVERLEARN @ KEY LINKS o QUICK CHECK
In team sporis, mastery climaote = » Links to C.3.1 (Personality, selif-efficacy 1. Define mobivotional clirmate.
billds S e i:nl‘r'r:rsiﬂn TARGET is the nomed framework and motivalion] — climate infleences :

for shaping climate. T T R il 2. List the four features of a mastery climate,
I individol Sports, it buslds e i e e . L:?a::.;. 3.2 iﬁ.l;:! :Em.-.g}ﬂ;:ﬂt:r, 3, List the four features m‘ on ego climate,
confidence and self-belsef. [eg., Achieverment Goal Theory :"Im &iumﬂl oL 4. What does eoch letter in TARGET stand for?

model types, 50T categories). & Lk b A2 (Cominication) = codch 5. Give one mostery and one ego exomple
In youth sport, it protects mnununi:n:ll!.im shopes climate. for each TARGET dimension.
leng-term particieation Fiﬁdur: B ;g:lﬁmédwr::mbm s Links to C.2.1 [Learning processes) - 6. How does mastery climate satisfy S0T needs?

i ] L CRagtd &Lhid . 5
and enjayrment, el m:'l B feedbock ord reflection support learning 7. Why does mastery climote im
Ty of.Bg 2 # Lmks bo B.1 (Skill Clasuheation) = |Eﬂr"-l"1g lang-tarm rticipation?
elimate supports skill develogement, g PR
Uze TARGET every doy, in évery session,

", A L o % o % .
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Sl C.4.1 AROUSAL AND ANXIETY

* Arousal = level of activation (physical + psychological)
* Arcusal-performance relationships: drive theory and inverted-U

Optimising mental states for performance
* Individual Zone of Optimal Functioning (IZ0OF)

; T . # Anxiety: low (e.g. exciterment) vs high {e.q. worry, fear)
GUIDING QUESTION: How do activation and anxiety R e
: = * Multidimensional anxiety + Catastrophe theory
Iﬂﬂuenﬂe Perfﬂrmﬂnte' * Measuring anxiety: subjective (self-report) and objective (HR, BP, G5R)
L A

1. WHAT |5 AROUSAL?

Arousal is the stote of being mentally and physically activated More arousal leads to better performance.

2. DRIVE THEORY (SIMPLE POSITIVE LINEAR RELATIONSHIP)

and ready to respond.

P High & KEY POINTS
PHYSICAL (SOMATIC) ACTIVATION PSYCHOLOGICAL (MENTAL) ACTIVATION * Parformonce improves as
Body-bosed changes Mind-bosed changes arousal increases.,

* Increased heart rote by * Accumes more arousal
T @ * Greater alertness is always better,

* Faster breathing
4 o . |+ Too simple ~ does not
* Muscle tension 9 i * Improved attention e::I::i:‘Zl::Eine: :tnn

* Sweating ‘l. e _ , * Faster information high arousal.
* Adrenaline release s | @ processing

* Greater energy @ |

availability

PERFORMANCE

. @ ¢ ncraned ntvadan SPORT EXAMPLES

‘ POWER SPORTS: benefit from
high areusal (e.g. weightlifting,
Low - sprinting).

* Stronger emotions

Readiness to act

|
T Low High
| | AROUSAL "9 ZL ENDURANCE SPORTS: always

maore arousal is not better.

I (8

* Arcusal con help performance — but too little or too much can hurt it.

* Drive 'tl'le-ur],r works for some tasks - Especiu"jr short, exp]usiue activities.

3. INVERTED-U THEORY AND IZOF

4. ANXIETY: LOW VS HIGH

Performance improves with arousal up to an optimal peint, then declines. Anxiety is a negative emotional state linked to worry and tension.
o B r B
High A OPTIMAL AROUSAL p LOW ANXIETY CAN INCLUDE Low HIGH ANXIETY CAN INCLUDE
: IZOF — INDIVIDUAL ZONE {EUSTRESS) ANXIETY (DISTRESS)
. OF OPTIMAL FUNCTIONING & Excitement (helpful) o Bl
Too little arousal : Too much arousal !
u 4 Motivation : | Distroctions | * The arousal range where * Enthusiosm * Worry
E b i i B you perform best. * Desire to perform well * Nervousness
& 4 Energy : { Breakdown | * Differs between individuals. * Confidence * Despondency
- | | * Positive challenge * Loss of confidence
i ' * Caon change depending on; .
o : HIGH * Panic
. - task difficulty @ i @
l ~ experience ] (harmful)
b : X soitsabon : by W .
Lew AROUSAL High = time and fotigue | SPORT EXAMPLES |
! J PRECISION SPORTS (e.q. golf, archery): POWER SPORTS (e.g. sprinting, rugby}: i
benefit from lew-moderate anxiety. can function with hl-th nm#.-{'y'
* Effective performers regulate arousal to stay in their IZOF. * The key is keeping anxiety ot a level thot helps, not harms, performance.

2. MULTIDIMENSIONAL ANXIETY AND CATASTROPHE THEORY 6. MEASURING ANXIETY

Anxiety has two dimensions thot offect performance in different ways, Anxiety con be measured using subjective and objective methods,

o f 3 # i -~ -
MULTIDIMENSIONAL ‘ CATASTROPHE THEORY KEY POINTS | | SUBJECTIVE: SELF-REPORT OBJECTIVE: PHYSIOLOGICAL INDICATORS
ANKIEET | sl rEl"ﬂI]II‘r.'.I f‘hHu'_!hﬂ'_cnﬂuFt:fs = Samalic :ln:l-:i-E-t:,r Perceived anziety reported by the athlete. End}' l'ﬂ'EPDI'ISH linked to u'nmﬂ':,r
) High & suddenly when cognithe anxiely i toe high hel r — - S
COGNITIVE ANXIETY i * Questionnaires | |
(WORRY) {up to a point). HEART RATE (HR)
¢ Roting scoles {s.g. =107 3
s Megative thoughts » Cagnitive anxisty : _ 5 * Higher HR ot rest
o Exk-doukt %‘" hos o "“5““‘“ ® Mentol readineas imventorses E‘I —— or bafare perfarmance
# Distroction E impoct. ® Ask obout worry, tention :‘ = = £ |
o S § * High cognitive sonfidence BLOOD PRESSURE (BP)
4 — «| % anxiaky leads « Higher BP reflocts
| SOMATIC ANXIETY JE.'_" to o performonce - " . increased arowsal
(PHISIOLOGIEND) Yigh. | Fellapes. ADVANTAGES LIMITATIONS G i
* Physical tension Low : 5 i | =
= Heart pounding Low an %k COGNITIVE ANXIETY * Simple and quick * Subjective A
ikl b (Werry} GALVANIC SKIN RESPONSE [GSR) 2

| * Sweaty polms | {Physiological Arsusal) * Measures internal || # Bias (wonting

ot
) / :: -_,r.l"'
ke J Expenience to please) ¢ Meosures sweat glond octivity f;fy |
- e L . - R : /

on the skin (in microsismens)

GOLF (precision): 100 mi SPRINT {power * Athlete insight + May not be fully ll | |
Low samatie # lew cognitive =y Hiﬂh':" ”’“’Uﬁ_“_"“"i""ﬁ_’ can help, and reflection occurcte * |ncrecses with oniety |
ansisty = batt performance. but high ﬂug,rv_ul.nn: anmiety couses )
sudden drop in performance. ) . RS T 5 =
* Control worry (cognitive) to prevent a performance catastrophe. * Use both su h;zv:hve and objective measures for the most accurate picture.
'l b N o B T
SPORT APPLICATION e DO NOT OVERLEARN G‘Q KEY LINKS o QUICK CHECK
@ * Different sports need different Do not assurme amne universal Links to C.1.3 (Goal setting) - chear gools Diefine orousel ond give exomples of phyical
e arousal fanxiety levels, best” arousel el reduce worry and eptimise arousal. and prychalagreol octivation,
- i . ] - r H F = F
e ” 5 & lndvidools e et - * :::iFQLEMI{Sir;s;:z::E;:EHtJ 2. Compare drive theory and inverted-L theary.

PR TU DA AR S : . ¥ : 3. Whotis the IZOF and why is it indriduot?

araugal I:hr'tnthmg, roubines, * Tasks ore different. # Links to C.4.2 (Leadership) = leodors creats

salf-talk. | L | ) : i 4, Gre szamples of low ansity [belphd) and

 ImagaTy.: * Contexts change. enwironments that manage areusal. high anvaty (harmiul).
G mressns || ¢t G (4 || - sATC e | | & o e
stay in it during performance. and self-fngurﬂla. : b, Give throe abjective wayi to maeasune anxisly,
* Links to A.1.7 (Nervous system ) —
J activation of SNS increases arousal,
L. E= A, < L5 A

IB SPORTS, EXERCISE AND HEALTH SCIENCE - VISUAL REVISION GUIDE THEME C = C.4.7 ARDUSAL AND ANXIETY



Y EXAM PRIORITY — MUST KNOW

* Stressors create demands that can lead to psychological strain.
* Strain can be positive (eustress) or negative (distress),
* Coping strategies con be matched to the type and contrallability

C.4.2 STRESS AND COPING

Coping: using strategies to manage stress and maintain

performance and wellbeing N Seh e T
* Multiple strategies can be combined as needed.
GUIDING QUESTION: How should athletes match coping + Effective coping improves performance, wellbeing and recovery.
5trutegies to diffEl"Ent 51:1'E$5:‘JI"5? * Maoladaptive strotegies provide short-term relief but horm long-term

| adoptation and performance.

2. THREE CATEGORIES OF COPING STRATEGIES

1. STRESSOR CAUSING PSYCHOLOGICAL STRAIN

A stressor is any demand or challenge that taxes an athlete's
psychologicol or physiologicol resources.

. 3

Coping strategies help athletes manoge stress and reduce negative stroin.

- —

FROBLEM-FOCUSED COPING EMOTION-FOCUSED COPING

AVOIDANCE-FOCUSED COPING

COMMON STRESSORS (examples) (CHANGE THE STRESSOR) (MANAGE YOUR SRSPONSE) (ESCAPE OR AVOID)
» Competition pressure & expectations
* Inpury and rehabilitation
* Academic / work demands "hfiiﬂ'ﬂg;ﬂﬂ Eﬂgni*_iw: |
p arcusg oppraiso

* Time pressure and scheduling Address the source of stress Manage thoughts, feelings | Awvoid thinking about or
» Selection and playing time to reduce or eliminate it and physical arcusal. | dealing with the stressor.

3 5 ™)
*iicral, xntamiiRer: Srarenments * Aim: solve the prablem or Aim: reduce emotional | Aim: short-term escope
* Financial eoncerns e - change the situation. distress and stoy calm. from distress,

3 i g ituation

* Goal setting and performance slumps ol e Best for: controllable, Best for: stressors you con't Best for: rarely halpful.

* Family and relationship issues -+ changeable stressors, change or while solving them, Use with caution,
| 5 i
E les: E : E les:
The athlete appraises the stressor: "What does this mean for me?” x:irx :'::Il'lﬂ T :;rr;:l:; I:;:::S |
- - L]
If demands > resources = STRAIN (psychological + physiclegical). . Skl mtti:i . p e :
= ¥ Ay 3 SHkF' . E-E:I -talk * Venting
| & & . 3
POSITIVE STRAIN (EUSTRESS) MEGATIVE STRAIN (DISTRESS) i e Mindfulness * Distraction
Optimal challengs @ Creerwhalm or threat @ i ?d]ushng plans - P"‘"t"'":-' reframing * Substance use (harmful)
I I I . Meiiiahes i oo I TR R e, # nfl-unlg to mw:h:"hm-:l?nr * Breathing control s Procrastinotion
+ Enhonces focus and pq-rfm‘n'hunm I B  » [ncreawes anciely and tenaion s Hﬂ“”'"g and prep-umtmn » Imugarjr
= Shori-term and manageabls * Moy leod to burneut or injury L J

J L i

1.

3«}.‘{ Some stress is helpful. The goal is the right amount of stress at the right time.

Self-talk shapes thoughts. Relaxation reduces arousal. Together they control stress
and help maintain perfermance.

3. SELF-TALK AND RELAXATION - MANAGING EMOTIONS

'??f‘ Mo single strategy works for all stressors. Motch the coping type to the situation.

4. MATCHING COPING TO STRESSORS (HL)

Match coping strategies to whether stressors are controllable or uncontrolloble.

i SELE-TALK h RELAXATION TECHJQU ES i CONTROLLABLE STRESSORS . DECISION FLOW UNCONTROLLABLE STRESSORS .:
Use short, positive, present-tense Lewer physiological arousal to a calm, {EERaELE) ( Identify the stressor ' (UNCHANGEABLE)
stotements that are realistie. | chart aheha L You con do something i J You connot chonge the
# — about the cause, 3 eause directly.
POSITIVE EXAMPLES UNHELPFUL EXAMPLES + Diaphragmotic breathing : : # | = 4 J
A - . ritokes.” alow, doep breaths ‘ :
DS ondi oo | | NIRE) vk bbhe L;;m; mm: o _ YEs 4— Canlchangeit? —» NO | ; :
m *I con control my effort.” m “Whot if | mess up?™ P o biadais EXAMPLES I- - ;_ = | | EXAMPLES
@ “One point ot a time.” @ “They're better than me.” * Mindfulness and meditation ¥ th:-n'd-wgmw e 4 Partly - - ' 'i'i'a-ul!ufmﬁ::nnn
“I've: trained for this.” “I can’t handle this.” * Visuolisation with "' o Use primarily Use primarily | | ° ol
m for this. m wookneyse
+ Tocheicd = Salpctinn cecimiony
' calm scoenes pit PROBLEM-FOCUSED EMOTIOMN-FOCUSED :
@ “Breothe. Belwve. Porfom” | | (@) I have to win.” . o Pt rrition e . A s Pent rastekes
x ° o || | T | e
HEART RATE CONTROL (HRC) ] _ * Combine both e * a—,
Use breathing to lower and stabilise heart rate. " Tar ok aFlact b MATCHED COPING {problem + emation] MATCHED COPING
T Py N i (" Repect Reduced HE, Plan, proctice, seek help, : Relaxation, seif-talk, imagery,
I . | | - ; | ed L R VA Sl create routines, set goals, mindfulness, positive refroming,
b Inhale __f_' . Hold \ Eshals \ cycles / L and anwiety, . organise, problem-sabe, | | acceptonce, focus on process. J

‘ﬁ:l' Aszsess controllability first. Then choose the coping strategy that fits best.

. ‘j’h“ Usze self-talk to guide your mindset and relaxation to contrel your body.

5. OTHER EFFECTIVE COPING STRATEGIES (HL)

A wider toolkit helps athletes cope flexibly and adapt to different demands.

6. MALADAPTIVE COPING STRATEGIES — USE WITH CAUTION

These strotegies may give short-term relief but increase negative strain long-term.

EFFORT EXFENIATURE

i

LOGICAL AMALYSIS THOUGHT COMNTROL I'

| SEEKING SOCIAL || IMAGERY (MENTAL

[ 'ﬁ' Build a perionol coping toolkit with a mix of strotegies,

WITHDRAWAL / VENTING SELF-BLAME SHORT-TERM
SUPPORT (PROBLEM-S0LVING) | | REHEARSAL) (COGHITIVE COFHG) [ACTION COPMG) DISEMGAGEMENT \ DISTRACTION
Use support fram Braok the pmhfa.m Mentally proctise Change unhelphd Channel stress into Avcid peogle and Ex anger or Pt critiiiag amd Bérope throurh
others. diven and sohee it SLICTELS. thoughts. productne octhon. sihilities- i otion relly. Bk i b Geticn
raspon AT e
Exomples: Hape Types: Techniques: Exomples:
Examples: E z - E :
= Conch fesdbock 1 I:!*F"“H"'"ﬁ"“b‘l“"" = Chicome smagery = Rafroming # Exiro troinimg ; |I:=:|J-|:' el un.mpl-f.-h Emr:1p-|-u:.. : WPJH =
¢ Teommatn wppont Z. hlﬂm-'"f'- {mrcceaa) o Pogitive self-talk » Skl proctice et e _t““" . Mhﬂ?l » “W's oll my fouk, * Escesbve soceal mada
o P ind frivd i. List mlmms. . Pm%,,:,.ﬂgﬂ-r  Chol : o Hethia : 5"-"F."P‘“'E troinng . wrﬂ . Hnrﬂt.ulf-:rih:m'n : :danjmﬁ:nﬁ
o Sport paychologist . Evalumie optiars (technigua) 5 oo skt b & Poweeiic v reped Aperding homesark = Bloming others * hogative lobels N Suting
L. Choote and oot » Coping imogory & : & Substonce uae
withe &, Review oudcome [xleryimg calm) L ¥ Cbnirqutﬂbh: Cun:.equ:m:ﬂc Cumqu:rm:: CA T
¥ ; g = Helps with: Halps with: i Lemg - i . corfidencs E
* Perupiciie Helps withe Helps with: i ] e S Fm"'-'ﬁ":'" Dﬂ"l'-'l_;ﬁinm roloti ps i:h:'fﬂrm'd May rest briefly but con
# Bchvin » Clheor thinking & Canfidence ; _I : ¥ X F ' ) e fead to ovaidance,
. * Cantrol . F > e E, o * Relationship strain - Ircrewses tension » Rechaced motivation oddiction and
Erwm oous I Beica e A ot e o] poar
+ Practical help * Canfidence = Skl axncution nreatad sness cACames.

331’{' Avoid malodoptive strategies. They increase stress and reduce performance,

r

LS

x

SPORT APPLICATION

Identify your common stressors,
Use the deciion flow to match coping,
* Practise strategies in traiming, mnot just

in competition,
* Review what worked and odpst.

Result: Better stress manogement leads
to consistent performance and wellbeing.

"y '

gL

9 DO NOT OVERLEARM

You are not required to khaw:

= Harmanal pothways of stress

* Phormacological treatments

s Ditailed hels of every coping medel
& Agdvanced coundelling techagues
e Clindcol breatment for memtol liness.

- " %

-
KEY LINKS

e Links to C.1.1 (Mentol skills} - coping stroteqgees 1.

Duefine strosscr and stroin,
support mental skills bhe focud and confidence, 2. Differentiote positive stroin and
¢ Links to C.1.2 (Metreation) — coping mointains nogtive strain,

mativation under prexsure. 3. Mome the three cotegones of coping

ond give exomples.

e Links to A.1.2 (Homeostoui) - copéng helps

mainfain nbernol stoblithy, 4, Which strotegies lewor heart rote
o Links to D.1.1 (Injury prevention] — stress affects and reduce arousel?
injury risk and fecovery, 3. How do you motch goping o
; contralkabie vi uncontrofloble stressors?
»  Links to D LT (Sloep) = stress manogemernt B. Give four maladaptive coping strotegies and

improves sleeg gualivy. exploin why they are problemiotic.
¥ AR F A g
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C.5.1 GOAL SETTING

* Directs attention to what is important

» Organises effort and motivates behaviour

Performance enhancement: understanding improvemen
< o < ceme d = g P t * Provides a standard for evaluation and feedback

= Influences persistence and resilience

GUIDING QUESTION: How can goal choice and adjustment

= Guides planning, practice and strategy

| direct attention and motivation? = Requires adjustment as performance and context change
1. PURPOSE OF GOAL SETTING 2. OUTCOME GOALS - NORM-REFERENCED RESULTS @ 3. PERFORMANCE GOALS -
: ; : ' T SELF-REFERENCED, MEASURABLE TARGETS
Goals focus attention, guide behaviour Focus on the end result and comparison with others.
and sustain motivation, Focus on measurable improvement and personal bests.
j \ DRECTSATTENTION | = [ ]
@ oot bin bt e Examples (self-referenced)
and reduces distractions.

* Run 100 m in under 12,50 5.
* Swim 400 m in under 4:50.

* |ncrease vertical jump by 5 em.

A

MOTIVATES EFFORT
- Provides challenge
and reasons to try hard,

e * Lower 5 km time by 2 minutes.
i r, ] il _
/\) IMPROVES PERFORMANCE ' §
I I l Encourages effective DUT‘:C"""F- | Characteristics |
i practice and learning. {'“Wlt} 1 ﬁ
s = r - Specific
. f’f PERFORMANCE '
EMABLES EVALUATION [measurable) ﬂ' Measurable
*_-'_Q Provides standards to Examples (norm-referenced) ® o allenging
measure progress. l, jrecis * Win the 100 m final.
£\ | {technigue) | '@ Achievable

* Finish in the top 3.
L Eﬂa! rriy upp-nnnﬁt.
= Qualify for nationals.

. ﬁ Relevant
— a Time-bound

f\ GUIDES ADJUSTMENT
‘ Healps adapt goals to

perfarmance and context. 1 I8 ¢ ) \ /
= / BEMEFITS | LIMITATIONS
v Provides clear target. K Depend thers'
gl anliond o W;:;“;::Eu ks Baszaline Target Review
v Motivates competition. % . 1280 s 12.40 s (Mew PB)
Less controllable.
v Useful for major events. | | & & - —
| X Can cause ansiety. Plan Train Evaluate
% v e -
= -I.. -"_ i
T (Good goals channel attention and effort toward success, T Useful for big events, selection and ranking. 7 Performance goals build improvement and confidence.

5. HL: THE GOAL-SETTING PARADOX AND 6. HL: GOAL ADJUSTMENT, DO-YOUR-BEST

4. PROCESS GOALS - TECHNIQUE / STRATEGY TARGETS

POSSIBLE DEFLATION AFTER SUCCESS GOALS AND OPEN GOALS

Focus on controllable actions and how the task is performed.
Very high goals can motivate, but success may reduce drive. zoals must adapt; "do-your-best” and open goals help.

f 3
Examples

Keep a high elbow catch,
| ® Breathe every 3 strokes.

& —— —
The paradox
Higher goals — greater affart and performance

BUT success = reduced motivation and effort j r— . 8
T i e aill aon 5

i Why adjust goals?

* Maintain long, relaxed stride.

Start reaction time under 0.15 s,

'|,||I'E'-.:|,. high High eFfart Goal achieved Performanecs Imjury o Time Compatition Enwironment
« Stay in rhythm during the race, quabset High petfanmance = changes iliness constraints changes changes |
- T . Sl = L y
1
Bt i 7 ) -
F_Wh’f process goals work v Goal adjustment steps | Do-your-best goals
Possible deflation
@ Fully controllable. (lower drive) | o Review current performance Focus en giving maximal
a Direct attention to technique ‘ _."' and context. effort and using best
and decision-making. : 3 Why deflation happens | €D Decide: maintain, modify effort strategies.
E Build good habits. = Goal no longer challenging. or set new goal. v
@ Help requlate arousal s :::Im n: iatu:actinn d "::'IEL 9 Update target, plan and E. g. "Give 100% effort
and reduce worry. r UCed need o try-asha : I BVErY race,
% ’ + External rewards may replace internal motivation. el Liog 4
- — . S— _ 9 Manitor and review regularly.
Cue Action ' Outcome How to reduce deflation — = g %
What ta focus on? Lp What will | do? _}l What will happen? @ Set new, higher or different type of goals. f Ciwriiah 1
1% I W ! [T . - - .
| -E:f.thTu" ra:hj: E.g.mfjﬂb::;t:?g. E.g-..F Slrrnngl?r |::1||. 'ﬂ' Focus on mashery: |lae1rn|rln-5|r improvemeent, contribution. No 5p|=_-1:iﬁc oo stibd: Pecusion E:perienr:e,
L & cakeh, P ' i @ Use process and performance goals as next steps. exploration and participation.
: / : ; \ v
@ Reflect on reasons for spart beyond winning. E.g. "Have an enjoyable training camp and learn.”
Focus on the process to influence the performance. 00 Plan the next challenge before the pravious one is reached. 10 Flexible goals keep motivation high across situations.
- I b T ™) A
SPORT APPLICATION 0 DO NOT OVERLEARN C? KEY LINKS o QUICK CHECK
SWIMMING : ety
i S e SMART gaals are NOT the core * Links to C.11 (Metivation) — goals . Whak it e typas o oals i 1B SEHS?
e : ; : . syllabus model for [B SEHS. maintain and direct motivation.
Pathonarici: awiy ol syl m chai . 2. What is the key difference batween outcome
Process: Hgh efbhoe cabch; bisathe every 3 strokes 2] g-u:ﬂs- are Emup-nd by ¥ Li“_kg to C.4.1 [Fe&dl:-a:k} _ El“*'"- : amyel p-ErF-nr'r'r'l..l!l‘l:Ill;l‘.' Bﬂ,ﬁh?
[e] * Outcome goals (results) guide feedback and evaluation, : _ .
HUU:GHIMGH il i * Porformance goals (meamrable) * Links to C.4.2 (Arousal) — Elﬂﬂti- i e e |
LT MinEh if 5
P rbonnarios: M ;fmm ander 1830, * Process goals (technique/strategy) help I'E-EU]GI:E optimal arousal, i, Exp|ain the gua|-s-arting paradox,
Process: Maintain cadence; relaved sheulders : » Links to C.5.2 {Motivational 5. Why are goal adjustment and open goals
Focus on purpose, choice . ; ;
; theories) - goals support need impartant in sport?
and adjustment = not SMART. satisfaction and self-regulation.
k& S J N ¥ J
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Ol C.5.2 IMAGERY (HL ONLY)

* Enhances cognitive, motivational and emotional readiness
GUIDING QUESTION: How can mental simulation * Works best when vivid, controllable, specific and regular

: ¥ * |nte5rﬂte5 with pructi::E and other mental skills
improve sporting performance?

* Used by performers at all levels to improve performance

5,

1. IMAGERY - DEFINITION 2. COINNITIVE FUNCTIONS - REHEARSAL

|l'|‘|.f.'|gEI":|" iz the mental simulotion of a pérfnrmunce ar situation that | Imagerf enhances thinking and decision-rna king ckille.
| mimics real experience using multiple sensory medalities.
= i [
/_/" = — SKILL REHEARSAL | STRATEGY REHEARSAL
@ 1 AUDITORY Practising the Iphysm-::ll execution Practising tactics, |I:h:r1.s and
N ]I] ) e of a skill mentally. | prablem solving.
' _F,-'l k\ eari »
Eﬁl S ] ¢ Learn new skills faster * Anticipate opponents’ actions
| -
) — g * Refine technique * Plan and evaluate options
( —-IH".H ‘) * |mprove coordination and timing * |Improve decision-making
| !
Il | KINAESTHETIC Z OLFACTORY * Strengthen neural pathways * Prepare for different scenarios
Y | Feel it ) Smellit ,
S x
= S0 ¥ X
e PR
-\-\Hl\, I‘---.l L -‘_\-\\‘1"\. X D H
I'“. _ ___..--+
b | ’ INTERCCEPTIVE ol (___'/" X
" GUSTATORY Sﬂnw body = o X
" Toste it e | il 4L
* The more vivid, controllable and realistic the imagery, the more effective it is. i _ * Mental rehearsal primes the broin and body for optimol execution.
L™ = * A \ I = s i)}
3. MOTIVATIONAL FUNCTIONS 4. PETTLEP MODEL - STRUCTURING EFFECTIVE IMAGERY
Im agery influences motivation, emotions and Ps.}'thnlngicd readiness. | Use PETTLEP to make imagery as aeffective as real practice.
— — ! ' — S =5 e - —_ - g o - m— \ —
GOAL SETTING CONFIDENCE ol P E } T | T L E P
/ * Clarify gocls M | Physical Enl.-urnrment Task Timing Learning Emotion Perspective
5 mentally |
* Visualise the process |
O to success + Reduce self-doubt |
* Maintain focus * Build belief in @
and direction | ability
i S = |
AROUSAL REGULATION EMOTIONAL CONTROL Simulate || Recreate the || i e Matchthe || Includegoals, || Includethe || Choosethe
* Increase orousal * Monoge ansiety and nerves physical | competition || specific skill | timingond | feedbock and | | emotions and | | best viewpaint: |
when needed | » Develop compasure sensations  setting and || or strateqy sequence corrective arousol you internal or
' Clﬂlm l:lwl_rrurl:li.lsu| *
; : * Reframe pressure as and surroundings || to perform || occurotely processes expect external
* Achieve optimal
chollenge movements
arcusal zone
* fmngery prepares the mind to feel, think and act ke a successful performer. . * The more closely im agery matches real performance, the greater the transfer.
g S ) PR V1 = el
5. PAIVIO’S DUAL CODING FRAMEWORK IN IMAGERY 6. APPLICATIONS OF IMAGERY IN SPORT
Imagery is processed through dual coding, influencing both mind and body. | Imagery supports performance across key areas. EXAMPLE - SKIER
~ TWO CHANNELS OF PROCESSING © FOUR IMAGERY CATEGORIES | SKILL ACQUISITION / Mentolly rehearse
o e | REFINEMENT pacf Tiwns; clgs
VERBAL (LOGICAL) Y82  COGNITIVE (Thinking) * e il control and pole
Words, symbols and * Refine technique plant timin
inmm‘;ldg-::[ﬂg“ * Undarstanding and planning * Carrect errors i

{e.g. sell-inttruction, | sﬂiﬂlEﬂ-}' rehearsal

COMPETTION

Vizualise roce [ine
choices, gote

combinations ond
contingency plons.

strateqgy talk)

=}

R SERORL UNINGL) CONFIDENCE BUILDING
@ lmng?;:nundi.l'rczﬁngsr * Emation regulation g R E T
;:T;;l::r S » Makivation ond arousal = E-L‘li::fm:l: suli-bahief
: : * Reduce self-doubt

* Decision-maoking STRATEGY
* Plon ond reheorse tactics
MOTIVATIONAL (AFfective) e el
* Confidence and belief i rolf

:f'ﬂu
L'umcull-ng clean
runs and handling

pressure will,

SPECIFICITY CONTINULIM MOTIVATION __r "-"Fsuniisefu-chiuw:f
* Stoy committed # N your gools and ¢
MSI.:;E:IFIC e H‘iE::E iA:' : * Focus on process _,.-‘"' . reveards of consistent
ailed, con rogd, abstroc & Det : :
and sport-specific ” and sutcome-focused Owvercome setbocks ‘E#'?I'T

Lise colming imageny
to reduce norees or
Crergining imogery
to propare bo roce,

[9.9. @ hockey penalty (e.g. winning the final, 2 AROUSAL REGULATION
comer routine) being confident) S, s Activate before porformance #
- 2 o Calm when over-aroused
¢ Reoch optimol zone

* Effective imagery uses both channels and the right balance of specificity. :

* Regulor, purposeful imagery builds a performance mindset that transfers to competition.

- N s 3 \
SPORT APPLICATION 8 DO NOT OVERLEARN 69 KEY LINKS o QUICK CHECK
Elite skiers use imogery daily to reheorse Imagery is not visualisation anly. # Links to C.1 (Skill acquisition) - Define imagery and explain how it
their runs, feel the snow, hear the wind Effactive imo echades: accelerates learning and refinement. mimics real experience.
and sense speed and balance. . Al ?‘::1 a ht} # Links to C.3 (Motivation) = 2 Dutline the :-n-gnl'l;iw: and motrational
senses (not just sig . ;
.@ Befare training: plan ond focus. . P Y PR, E:“pﬁgmncl: conivlence functiont of imagery.

3. Deseribe the PETTLEP model,

a Before competition: prepare and regulate. ® Effart, mistakes and recovery ® Links to CA (Arousal & emotion) -
b ; requlotes orousal and emotions. || 4. UsePaivio's framework to explain
@ After performance: review and learn, * Megetive and positive scenarios » Links to A2 (Neuroscience) - cognitive/mativational and
* Reclistic emotions and body ferlings activates noural pothways | specific/general imogery.
. : similar to real performance. 5 G e oF bocni i
This [eads to greoter consistency, confidence o Links ta ATL skills - ; If:‘rw'e exomples of how imogery
and performance under pressure. L Overly perfect imagery can reduce adoptability. self-management and reflection. J improves performanice.
% 4 A " A
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