LG A.1.1 INTER-SYSTEM COMMUNICATION

# CNS integrates information and coordinates responses

# PN5 = somatic (voluntary) and autonomic (inveluntary)

Homeostasis: maintaining a stable internal environment

# Endocrine system: hormones travel in blood

GUIDING QUESTION: How do the nervous and endocrine systems ® Megative feedback is the main control imechontzm

| . * Coordinati bl id and long-t lati
work together to regulate body systems and maintain homeostasis? g it g e g e e
s ANS: sympathetic (fight or flight) vs porasympaothetic (rest & digest)

b .

1. THE COMMUNICATION SYSTEMS 2. OVERVIEW OF THE NERVOUS SYSTEM
The nervous system is divided into the central and peripheral systems.

The body uses two systems to communicate,

—

NERVOUS SYSTEM (FAST) ENDOCRINE SYSTEM (SLOWER) CENTRAL NERVOUS PNS SUBDIVISIONS
* Electrical impulses travel ‘ * Hormones releosed from SYSTEM [CNS)
along neurones endocrine glands » Broin ond spinal cord ey le’g Tv'l?tf o s
. \J'Ell-:,ll rapid responses ¢ Travel in bloodstream ® Processes ond interprets ot :iﬂlnll_-nlr:ﬂic;:]s
{milliseconds) * Slower responses (seconds l information e N
* Short-lived effects to days) % u:0 el vorfaro
* Precise and localised * Longer-lasting effects

* Widespread actions AUTOMOMIC NERVOUS SYSTEM

(INVOLUNTARY)

PERIPHERAL NERVOUS

SYSTEM (PNS)
* Merves oulside ¥ ® Controls glonds, smooth
the CNS [77 i muscle and cardioc muscle
- PR K| | ‘ * Works without conscious control
I ! i ",
= To CHS (sensory) { '-I gttt 8 _*' T *
= [Fi CHN5 (motaor) | il I : | SYMPATHETIC PARASYMPATHETIC
L™ = i (FIGHT OR FLIGHT) (REST AMD DIGEST)
Prepares body for Promotes recovery
action and stress and enargy
g conservation

Both systems work together to maintain homeostasis.

The PNS links the CNS to the body and has twoe main pathways.

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

Electrical impulses are transmitted along neurones to send messages quickly. Hormones are chemicol messengers released into the blood. |
' KEY ENDOCRINE GLANDS HORMONE ACTION
| €) resTinG POTENTIAL ) STIMULUS © oeroLarisamion  €) REPOLARISATION
Inside negotive Threshold reached Me* rushes in K* rushes out Pineal gland o
elatoni
(= =70 mV) (= =55 mV) inside becomes return to resting (melotonin) Hermeone released
Ma* channels open positive potential Hyputhnlum_l.is into bloodstream
(ADH, releasing
@ @ -] ¥ o I-’r-“ = hormones)
& & e * @ e * o> e Pituitary gland
0| P | - St TR e N T, T ) SR (O ["Master gland’) 3
T == | I 1 } | 1 11 T 11
I T L 1|*11r| L] ERL ! 1 M L L ITT i
L ] P PO T | T P ., . PR g e J. E Thyraid gland Hormone travels
i (thyroxine) in the blood
& Adrenal glands
(adrenaline,
cartisal)

(insulin, glucogeon)

[
Paoncreas 9 ° ! °

Target cells have

Gonads receptors - cnly -
(testes: testosterone these cells respond Y .
@ Mao*® = Sodium ion @ K* = Patassium ion E Myelin sheath (insulation) ovaries: oestrogen)
9 I Myelin increases the speed of impulse conduction. 3 .:. Hermones 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, I

Most body control is by negative feedback loops.

ol 2 Recsptor | — EXAMPLE 1: START OF A 100 m SPRINT EXAMPLE 2: RECOVERY AFTER EXERCISE

=% = Detects change -N ! thetic) [ s |
1. Stimulus Wy 3. Control Cantre ervous FF“‘IW elic e | Nervous [porosympathetic)
A chonge occurs information (CNS) * Adrencline releosed | - s 1 Heort rote
outside the ; Proae # T Heaort rate ¢ | Breathing rate
normol range e Rarmyotion s | Breothing rate * Promotes digestion
# 1 Blood to muscles and recovery
Too high = |
If normal Endocring 4 Endocrine
& & Mrm
HOMEOSTASIS range s Nervous {motor) | & Inzulin lowers blood
5 Rt {normal renge) 4. Effech resiored, * Signals to tkelelal odrenal glands glucose
Ru‘t-.lrn t:nun'nul cl ; . : NEsponae iaciac e S * Growth hormone
. s stops. # Chuick, powerful o | aids repair
range (sel point) | response ¥ an fon . 5'“"""'“""_"‘- | & Longerterm
longer losting adaptations
Megative feedback keeps internal conditions within narrow limits. ' Effective coordination allows rapid responses and long-term adaptation.
' * T il b T by’
SPORT APPLICATION Q DO NOT OVERLEARM c? KEY LINKS QUICK CHECK
gk gl e You are not required to know: ® Links to ._ﬁ._1_.2 [I""""""-"'“t"." § 1. Mome the bvo moin systems that communicate
performance ond sofety, communication) — communication within the body
* Momes of oll hormones within systems. 2.8 : . ’ _
Maintains homeostasis - keeps * Eunct hormone concentrations ¢ Links to A.2.1 (Water & electrolyte ) - g g
. : METYOUS SYSIBms,
' termperature, fuids and EneTgy * Detoiled struchure of neurones hnln“EE} — ADH '_5 an endocrine : ! .
stable during activity. o All pathwaoys of the ANS hormane contralling water. 3. Whot is the difference between the sympothetic
h " 4 ® Links to A.2.2 (Energy systems) - and parasympathetic divisions?
% “UrpgysThacty.on Dormonss adrenaline & insulin regulate
= i — . = 4. Describe the f ative feedback
Wﬂ:ﬂ ncf"'pm;:'m;nnm » Disarders of glands energy ovallabliiy, SR ey s
ot m,mmg v 2 " * Hormane holf-1haes . # Links to A.3 (Cordiovascular, 5. Give one sporting example where both nervous and
fatigue aver time. K : ]
; Respirotory, Musculer) = all endocring systems ore invokeed.
\ o i A\ under nervous & endocrine control. 2t e
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ol A.1.2 INTRA-SYSTEM COMMUNICATION

+ Organ systems are interdependent

Grgan sygt.ems WO rking tug ether # 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?

L

Examples: thermoregulation, bleod glucose regulation,
fight or flight response

1. ORGAN SYSTEMS - WORKING TOGETHER 2. COMMUNICATION BETWEEN SYSTEMS
Major bedy systems interact continuously to maintain homeostasis Systems communicate using two main pathways.
and support performance.
MNervous pathway (FAST) Endocrine pathway (SLOWER)
NERVOUS EMDOCRINE = CARDIOVASCULAR  RESPIRATORY MUSCLILAR EXCRETORY Electrical | I d e
SYSTEM SYETEM SYSTEM SYSTEM SYSTEM SYSTEM * Electrical impulses trave ¢ Hormones released by glands
along neurones into the bloodstream
* Neurotransmitters pass * Travel to target argans/cells
@ MEssanes across synapses » Slower (seconds to dﬂyﬁ,'l
: * Very fast (milliseconds) * Longer-lasting effects
' * Short-lived effects
Fast Chemical Transports Gas exchange; Produces Removes = Hormane
e y 5 ] Impulse — Hormaone carried
communication MASSErgars 0., nutrients, Oy in, miovement metalbolic
g along neurone
(raped (hormones) harmones 0y out and heat waste and
responses) (slower, longer- and remaoves eucess waber
lasting) waste

Meuratransemitber
ACrO85 SYNapse

A

Mo system works in isolation - integration is essential for survival and performance.

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)
gl @ MEGATIVE FEEDBACK (most comman) POSITIVE FEEDBACK (rare)
_,.-[:;]\_ — & -+ % Returns conditions to Amplifies change
! normal range, 1. Stirmubus until a specific
What happens? What happens? endpoint.

& change occurs

g Body temperature rises E —. i Y b Threat detected o 1. 5t
"-\._1_-" k1 [ T . t 'n.‘
[receptons in ckin _;@JI \ E {lar sansss] .\__*EI:I (e body temp 1) \ imulus
and hypothalamus) | : g /’ Change ooours
{ | b Pancreas releases F oy b Mervous systen activates 5. Response 2. Receptor

b Morvous ystem triggers  E insulin (endocrir) ) sympathatic pathway 1 ' Sl s

swaating [from sweat Returns condition Detects change | 4. Endpoint 2 Rewlwen

glands] ard vasedilation Liran via i S~ proeer = b norrmal rangs {e.g. i sk or reached Fol

[blood vessels waden) ghucose ) b Adrena (E ) i thal changs

J :mmmr :.':Irstem, + % adrenading rmm] "l-\._E__-" [99- t‘Eﬂ'lF" 1:' = g I":"P'u .mu,'] : Process shops hrg.:r
(g blood dolrg, |~

rme— A Eode & i HOMEDSTASIS e

rolagee ADH (8 cormere | |  in livar and kl: | Heart rate T, breathing ':_:l {normal mngt:l \ )

wiber | o ' HlR rate T, blood to muscles T

—~ | musches 4, Effector 3. Contral centre 3. More responde
|
b Temperature retumns C o | ! I - Praduces respanse - Processes Further mcreases
; Blood glucose retums i - = informatian change
to normal s ey ¥ Body ready for action == (o.g. swaoat glands "3
actvate) leg. hypothalamus)

N = Mervous system  E = Endocrine system  C = Cardiovascular system R = Respiratory system
4 E =1 : :
I Negative 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,

N s System Cardiovascular system Chrgan systems are interdependent

Coordinates movement, = memmecenwl Inereases heart rabe and and communicate constantly. EXAM TIP

— I ;:b'::dﬂﬂ:r::?éﬁ;; Mervous system = fast, short-term Use real-life and sporting examples when
Respiratory systeam - responses. answering questions,

Increases breathing « Endocrine system

rate and depth to

supply O, insaulin and ghicagen longer-lasting responses.

to regulate energy. » Thermoregulation during a hot football match

Muscular system G Feedback loops maintain * Blood glucose control after eating
. Exeretory sysbim tibls bacral conditl
L‘iﬂj 0, and nutrients Pt waths R e e e » Fight or flight at the start of a race
produce energy i .
and force. g, urem, lactic acid) Effective integration is essential » Systems working together during training

V]
@
Releases adrenaiing, @ Endocrine system = slower, Examples:
v
o

®*  and excesc water, i
for performance and survival,

1r Integration ensures efficiency, prevents fatigue and maintains homeostasis.

L

' N 7 ;. e )
SPORT APPLICATION 0 DO NOT OVERLEARN ﬁ KEY LINKS o QUICK CHECK
Goed integration You are not required to know: * Links to A.1.1 (Inter-system 1. What are the twoe main pathways
improves performance communication) — how systems of communication between
and safety. * Exact hormone 7 cammunicate, organ systems?
concentrations : ;
M e s s # Links turA.E.I [IEnergy 5y~5trem5] - 2. Give _nne example of syﬂem.s
@ keeps temperature, # Detailed biochemical energy is supplied to working warking together and explain
fluids and energy pathways ol .
stable during activity. « Every receptor type = Links to B.1 (Body composition) - 3. What _is the diffeﬂ_:fh:t between
systems affected by body negative and positive feedback?
Recovery and adaptation - #* All minor hormones composition. 4. WhyIs integration of systams

enables training adaptations

: + Rare disorders s Links to C.2 (Motivation] - impaortant during exercise?
and reduces fatigue ol iy o e L
i aviour influences system 5. Give ane sporting example where
1.5 function. multiple systems work together.
\ g 2 e - J
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v A.1.3 INTER-SYSTEM COMMUNICATION

¢« CNS plans, initiates and coordinates movemaent
* PNS carries sensory information to CNS and motor
commands to effectors

¢ Endocrine hormones influence neurcmuscular function

GUIDING QUESTION: How do the nervous and endocrine systems and energy availability

» Systems work together for efficient, safe and effective movemaent

Nervous and endocrine control of movement

control movement and physical performance?

¥ Eump]eg start of a sprint, reaction time, strength performance

2. SOMATIC (VOLUNTARY) MOVEMENT PATHWAY

o

1. THE NERVOUS SYSTEM CONTROLS MOVEMENT

The CNS processes information and sends motor commands. Step-by-step pathway for a voluntary movement (e.g. passing a ball).
— S ————r # — e e — I.- " t
@ sensory meut (€D cns PROCESSING © voror outeuT O response SENSORY INPUT CNS PROCESSING MOTOR QUTPUT EFFECTOR RESPONSE
Receptors detect Information sent to Motor neurones send Effactors pn:-dl.u;a Receptors in ayes Infosmation to beasn (visual Motor neurane impulues Skeletal muselas
change (a.g. light, brain and spinal cord. impulses from CNS B FESpONSE nnd .-.-..m;l.“ Aot cortex), Decision made s travel from brain, Sk contract to produce
sound, touch, Integrated and a to effoctors (e.g. muscle in agsociation areas down spinal cord, the mavement.

pasition]. decision 5 made. [muscles or glands). contracts). i of the brain. to muscles.

L
CEREBELLUM - coordinates timing, balance and accuracy

Fine-tunes movement and corrects errors,

v v L

FEEDBACK Blovemaent prn-ducq: foedback {i:r.g. Pﬂ:it_il:rn,, tunsinn:l sert back to CNS to
continuously adjust and improve performance,

A

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 § e e VEV FEATURES HORMONE SOURCE MAIN FUNCTIONS EXAMPLE

(related to movement)
Carries impuloe to apinal coed,

1. STIMULUS p=n  Very fast Adrenal glands * Increases heart rate
Ta:dm |:|.a|te-ll.a|+r“|:= —e. - k. J (milliseconds) ADREMALINE (adrenal medulla) * Increases breathing rate Start of a 100 m
i AL > [epinephrine) ; * Redirects blood to muscles sprint
quadricops P % / B, pri
muscle spindle. | e ; = invelurtary | - * Maobilises glucoss
[ ’\l_h'-‘ r * Increases muscle protein synthesis phe.
| I TESTOSTERONE Testes £ Inchesss sisagtiind poder Strength tlr..mmng
Protective End adaptations
Spinal cord ot
[integration centra] Pituitary gland
5 BE = Shart, simple GROWTH HORMONE tabarion) * Promotes growth of bone and muscle Recovery from
'L'!.uadrfee pathway (HGH) & * Aids tissue repair injury
’”nd 4. MOTOR NEURDNE
;T:rnlcu; 4 341G Carries impulse to AR  Oocurs at spinal Bebrarall oo * Increases blood glucose Prolonged
e e - i quadriceps muscle. = eord el CORTISOL * Protein breakdown (long term) endurance
forward. — %‘% @iﬁ * Anti-inflammatory oRercise
Reflexes free the brain to focus on more important tasks. : ’ Hormones influence readiness, performance and recovery.
5. NERVOUS AND ENDOCRINE CONTROL IN PERFORMANCE 6. APPLIED EXAMPLES IN SPORT
Both systems interact to optimise performance. A. START OF A 100 m SPRINT B. WEIGHTLIFTING (MAX LIFT) C. REACTION IN TEAM SPORT

STRENGTH/PERFORMANCE

Tastosterone supports
muscle strength and

."? powrer, CHS recruits

L\_':) more motor units,

-

' PRE-EVENT ANTICIPATION

Brain uses past axperience
and prepares the body. @ -
e

Adrenaline increates

alertnoss and arousal,

REACTION TIME z
Nervous system detects @ —
stimulus and initiates — * Visual and auditory stimulus
movement. Adrenaline e — » CNS processes and sends = CMNS recruits many motor units
e e RECOVERY & ADAFTATION motor commands * Testestorone supports strength = Eyes detect movemaent
DURING EXERCISE Growth hormaone aids tissue * Adrenaline increases heart and power = CNS makes decision quickly
: repair and growth. Cortisol rate and blood flow = Adrenaline increases focus and * Refleses support joint stability
Nervous system coordinates helps supphy but
TR P SUDRIf Snaroy * Fast, powerful muscle force output ¢ Hormaones and blaod flew
= t b’E 1 C a 1
Hormanes maintain energy T VR ] * Proprioceptive feedback support repeated sprints
supply and blood flow. | I“-._'I:* * Reflexes help stabilise joints maintains balance
Optimal performance depends on the integration of bath systems. '~ Different sports demand different combinations of nerveus and hormenal control.
"7 "'*I 7 e T s ' B
ICATION &
i ication = i A .
P e e o : # Liks M. 181 Uipar evica, 1. What s the role of the CNS in
coordination, quicker reactions You are not required to know: communication) — main systems voluntary mevement?
and improved performance. and pathways o BN il
= Exact neuron speeds (m/s) = Links to A.1.2 (Intra-system : rq:!: . I.‘:;l'wu::':|I en
= Warm up to prepare nervous cemmunication) — haw each are :al::l:m and a voluntary
= system and increase hormone = All hormone half-lives system works internally ot i
levels. AN ! * Links to A.2.1 (Water & electrolyte ¥ P ““’:d“"‘“ tf““*;“”""“
etailed molecular 4 movement and one function
Fatigue slows nerve conduction et e e e Shagih
and reduces hormene pathways muscle function g
iR s = Links to B.1 (Body composition) - 4. How do feedback I“?F'"' h'_“'p
: * Rare disorders affacts horimnans hinaks and mnint_ain?hnmt-nstans during
Recovery strategies (sleep, performance el o
oo l:eg e * Uncommon hormones + Links to C.1 (Goal setting) - 5. Give ane sporting example where
nutriticn, hydration) support * g9 :
hothisvsbenis motivation influences system beth nervous and endocrine systems
i 1 activation are working tegether,
b AN S T S
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EGH A.2.1 WATER AND ELECTROLYTE BALANCE

* Water is essentiol for performance and thermoregulation

Maintaining fluid balance for performance s Electrolytes maintain fluid balance and nerve/muscle function
¢ |ntake must match losses to maintain homeostasis
GUIDING QUESTION: How do water and electrolytes * Sycagpon spoirs parinimoncs aict ety

* ADH regulotes water reabsorption in the kidneys

. - -
maintain hEl::I'th Clr'ld Suppurt FIEFI:UI'H'IEII'ICE. ¢ Monitor bnd}r miass, urine colour and osmolarity

» Cardievascular drift occurs in prelonged exercise (heat)

1. IMPORTANCE OF WATER AND ELECTROLYTES

( | TOTAL BODY WATER (= F = DAILY FLUID BALAMCE
WATER - KEY ROLES | ELECTROLYTES - KEY ROLES | ———
The aversge adult ? \

* Regqulates body temperature * Maintain fluid balance and I INTAKE AU!D BALANCE \"'.,I [ LOSSES

(sweating) osmotic pressure * Drinks (fluids) { {= HOM E'C'ET!LEE} | * Sweat
¢ Transports nutrients y ] | :

T R e * Enoble nerve impulses * Food (moisture) | bnika * Llring [
* Lubricates joints * Suppert muscle contraction * Metabolic water I"."‘\ = ! * Respiration (water vapour)

d i {prqdw;:d ni Lasses rd E

and Diagues "‘60% ™ HEIF‘ mainbain Bload PH the bod :l \ g ® Foeses

* Maintaing blood volume ¥ o
of body mass
and pressure

# Essantial for chemical

reactions and metabaolism

* Essential for heart rhythm : = o) _-}-I Total losses
is water Total intoke l L S S
and performance ! A o)

i MAJOR ELECTROLYTES EXERCISE IN HEAT INCREASES LOSSES

| Electralyte I Eym-h;:l . Main rale I W'ﬂere faund * Sweot rote con be 0.5-2.0 L per hour
Sadium MNa* Fluid balance, nerve function Blood, sweat, extracellubar fAuid * Sodium lost in sweat: 300-1000 mg per hour
Paotassium K" Muscle contraction, heart rhythm Cells, intracellulor Auid » Greater fluid loss = greater dehydration risk
L Chloride CF Huid bolance, acid=hbase bolamce Blood, sweat, extracellular Auid
Adequate water and electrolytes are essential for health and performance. Match intake to losses te maintain body water and electrelyte balance.
3. IMBALANCE - CONSEQUENCES OF FLUID DISRUPTION 4. MONITORING HYDRATION STATUS
i -l =t ' ™y ; ST #
DEHYDRATION HYPERMATREMIA HYPOMATREMIA BODY MASS URINE COLOUR URINE OSMOLARITY
(WATER DEFICIT) (Too much sedium) (Low sodium) Weigh before and ofter Simple and practical (mOsm-kg™')
Loss of body water (>2%) High blood sodium Low Blood sedium axercise (noked or in hydration check. Laboratory measure
=1 -1 e
(=145 mmol-L"") (<135 mmal-L"") minimal elathing). 1 Very pale of concentraticn.
Effects Causes Causes —— (hydrated) A
* Thirst * Excessive sweating * Excessive fluid intake Guideline 2 Pale HYDRATED Interpretation
* Reduced blood valume with law fluid intoke * Replacement with Lose £ 2% of 3 | Light yellow £ 300 Well b
* 1 Heart rate * Too much sodium water only —t ¥
e : body mass 4 Yellow
- T l:.;_um t.:mpq-n:tur{_- L) - Pmlﬂ“ﬁéd EWEQE'“H dul'iﬁ-'g l.‘-":':lf-‘l"tiﬁ'f-' . i L . - jﬂﬂ_'ﬁﬂu -'!"d'e‘:i'-'m*
& Fatigus:ieduced * Inodequate woter without sodium ; 5 Dark yellow
o replecament ——1  (mildly dehydrated) 600-800 Concentrated
concentration >2% = dehydration 6
* Poor performance Effects Effects d | Amber = 800 D hydrated
" . LJ TI'IIFFt - Mﬂusm an PE"FITJI'I-'I'IEII"H.'.'E ?
* Heat illness risk o' Hinddihia ks imp-nirment. Diark amber Y DEHYDRATED
. 8

Confusion ¢ Muscle cromps Brown
Irritahbility Confusion m | (severely dehydrated)
® Seyere: seifunes, coma Severe: seizures, coma ﬁ m

Tae little or tos much sadium, or toa little water, can be dangerous. r  Use multiple indicators — no single method is parfect on its own.

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

H"I"F_UTHA Lf MUS—FITUlTAR"I"—ElDNE"I’ CONTROL g - | e WHAT IS CARDIOVASCULAR DRIFT? CAUSES

i I8 nY I . ¢ '\-\.
1. Osmareceptors | 2. Posterior pituitary 3. Kidnays 4, Result Agradual T in heart rate and | in stroke volume » Dehydration reduces
in hypothalamus releazes ADH ADH increases wober M bl ot @ constant worklood during prolonged exercise plosma velume
detect T plosma " lantidiuretic hormone ) — reabsorption in the R in the heat. ¢ More blood directed ta

Less dilute urine

osmolality into the blood callecting ducts skin for cooling

(or | bBlood volume) + Plasma osmalaliy | R # Less blood available
Restores balance 180 - Heart rate (bpm| ! sn to working muscles
& E TEI * Heart rote increases
= 0 —_ g :
' _ _ ) ] 1 p to maintain cordise
L y ) . - L - = 160 50 E cutput
8 Stroke volume (mL) %
ADH NEGATIVE FEEDBACK LOOP + 140 lag *
o u
+ Pl A | L = EFFECTS
asma asmalality Water reabsorption Plasma osmolality L
— ADH rel — — 4 i} b :
[ur 1 bloed mlun\ej HpDHigis ( in kidneys 1 Lm t blood mlumc‘J 8 20 * Higher heaort rote
* Earlier fatiguee
t : 1 J s 0 20 40 &0 80 100 12":' i * Reduced performance
Homeostasis restored - I
A Tirme (min)
ADH conserves water and maintains fluid balance. ) Stay hydrated and cool to reduce cardiovascular drift.
. LT T -
SPORT APPLICATION 8 DO NOT OVERLEARN C'O KEY LINKS 0 QUICK CHECK
Endurance sports in the heot # Links to A1 (Mervous system) = 1. Why is water essential for performance?
increase sweat and sodium loss, You are not reqguined to know: hypathalamus and ADH control
' ] : 2. Mome the main routes of fluid intake and loss,
Plan ahead: $iDieti o licking/nagihean  Links to A.1.3 (Energy systems) -
B e sifaeture hydration offects performance 3. What are the signs and risks of dehydrotion?
¥  Start well hydrated and heat stress : _
* All hormone pathways . 4. How con you monitor your hydration status?
¥ Drink regularly * Links to A.2.2 (Energy systems) — . il
s ® Exoct urine oamalolity fluid intoke supports recovery 5. How does ADH help maintain fluid balance?
¥ Replace sodium E‘Ea “ SRl A e
! mechanisms o 6. What causes cardiovascular drifit?
¥ Monitor body mass * Rare electrolyte disorders ¢ Links to A.2.3 (Cordiovascular, s
v Adjust strotegy as needed Rl Respiratory, Muscular) — 7. How r:r:rn othletes |‘-|‘.'.|'I'|.|I:E the impact
blood volume and cardiac output of cordievaseulor drift?
"~ S < N I\
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W EXAM PRIORITY — MUST KNOW

* Carbohydrate, protein and lipid roles
* How needs vary with body compaesition, age,
sex differences and activity

THEME

A.2.2 FUELLING FOR HEALTH AND PERFORMANCE

Eating for health, energy and performance

Pre- and during-exercise fuelling
Gastrointestinal comfort

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

h, A

2. HOW CONTRIBUTION VARIES

Mutrition needs differ according to several individual factors.

GUIDING QUESTION: How can nutrition support health,

exercise and recovery?

® & & @

1. ROLES OF CARBOHYDRATE, PROTEIN AND LIPID

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

# w " = - = B rr 2 A
CARBOHYDRATE PROTEIN LIPID (FAT) AGE SEX DIFFERENCES
* Primary fuel for * Builds and repairs * Concentrated energy * Children & odolescents: . G Iy | energy
high-intensity exercise muscle and tissues source growth and dgl.l-gluprﬂﬁ'l‘t: needs and body size
= Spares protein s Supports immune * Supports hormone T energy, protein, Ca, Fe N A
* Replenishes function production * Adults: maintenance d;?i:i::n::- R 5 G‘““"“"!I"_H'Elhﬂ' energy
muscle glycogen * Enzymes, hormaones * Protects organs and performance G ::: f::::,[:ﬁn
. L 10F IR
* Supports brain function and transport proteins * Helps absarb vitamins s Older adults: i;ﬂ;ﬂquﬁ:mmt::wm mass and size
A, D Eand K maintain muscle and
bone health
GOOD SOURCES GOOD SOURCES GOOD SOURCES \ -‘- 1/ : ;
Whalegrains, fruit, Meat, fish, eggs, Qils, nuts, seeds, r. - PHYSICAL ACTIVITY
vegq, rice, pasts, dairy, beans, lentils, avocada, oily fish, BODY COMPOSITION

tofu, nuts

dairy .

potatoes, cereals

Higher muscle mass = higher
energy and protein needs

* Higher body fat = lowar
ENergy needs LOwW HIGH
* As octivity amount ond intensity increase,
5o do energy, carbohydrate and fluid needs
1 - J * Recovery nutrition becomes more importont
1 All three are needed in the right amounts for heclth and performance. P'_ MNutrition iz individual — thars is no ona-sze-fits=al.

4. LOW ENERGY AVAILABILITY TO RED-S PATHWAY

Low energy availability (LEA) occurs when energy intoke is too low for health and

3. PRE- AND DURING-EXERCISE STRATEGIES

Plan fuelling to perform well and feel good.

- — GASTROINTESTINAL daily function after exercise energy expenditure.
s ; ' ¥ Jy expe
PRE-EXERCISE FUELLING DURING-EXERCISE FUELLING COMFORT TIMELINE - 3 s il ; .
Aim: top up energy stores and Aim: maintain blood glucose, More solid foads LOW ENERGY HORMONAL PHYSIOLOGICAL REDUCED I
optimise performance dukay futicuaiind mp?meﬂuid sasier to tolerate AVAILABILITY !—'* DISRUPTION DYSFUNCTION |~ PERFORMANCE ~—* I {“;Flcfé”éﬂﬁ"’ -
' ' (LEa} | i ’ ; IN SPORT)
| Eat 14 hours before exercise * For »60 min or high intensity: 3-4h .., ol : ;
T e WY ~ with i T —— Possible consequences across body systems e
s protadn * 30-60 g carbohydrate ‘ 2hf| 9. sendwich, | Metabelic Manstruel Bone Immunity Cardiovasculor | Paychological Growth &
* Low in fot ond fibre per howr yogurt + fruit |
* Hydrate well * Sip flusds reqularly m
« Train the gut in training {EDse~Cmevary 60minll &8~ bonanc, |
15-20 rmin) sports drink
T ; 4 metabolism  Merstruol | L Bone mineral | T liress 4 Heort rote T Irritobiity Impaired growth
* |nclede sodium if =60 min ; : b el
= bk (300600 mg per haur) 15-308 o, gels, chews, * risk of ehution 1" LRecovery | L Blood pressre 4 Mood ond maturation
* 3h: posta + chicken + veg ! sports drink foligue (omenorrhose) |+ Frogture risk - - in odalescents
+ 1-2 h: bagel + bonana + EXAMPLES ' a
o, d . E m}'ﬂh’t’! & Athlotes in csethetic, wgight-duii or endurance sports & Eat 'Hlﬂl-'gh anergy = all foocds R
* 30-60 e drink, 3 c::f:?!: : best tolarated o Quick woight loes proctices ond chronic under-eating * Monitor heolth and boinieg
banana, jelly sweets ! IY "“I'* the closer to axercise s Female athletes (higher risk of monstrual dyafunction) * Supgort from coaches, parents and
* Bonona [ dried fruit health professionels

L FRY y ; * Aryone with poor 'Futlling and high training loed

Practise 'Fua-lling in training to find what works for you. Energy availability first — health and P:r&:rmqnm dqpqnd 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 tronsport, bone health, fluid balance, nerve function and

immunity. W) f
WHAT INFLUENCES THE gt Ll
IRON (Fo) CALCIUM (Ca) || SODIUM(Na) || POTASSIUM(K) |  VITAMINS (HL) GUT MICROBIOME? | AND PERFORMANCE
Forms hoemoglobin | | Builds ond meintoins | | Maintoirs Auid Maintoins Auid Key ontionidant o W = = Improves digestion and
to carry arpgen. strong bones balonse ond blocd bolonce. and imemne ; nutrient absorption
Supports energy and teeth. waluma, Supports nerve funclions. Genetics
i Supports i
|| it || e | S0 || gy it
. musche funchion, - (B group). .
. Bone health gt b e A
(D, K) fatty ocids (energy for
B qut cells)
Medications
FOUND IN FOUMD IH FOUMND 1N FOUMRD N FOUND IN i May inflsence mood
Red moot, ponstiry, inr}-, forirfed Solt, breod, cheete, Banano, pototoes, Fruit |:E'3" nnl'b"m'“'} =
fich, legumes, plont ik, soupa, SOULE, beant, leofy i "
leofy groena, tofu, almonds, processed foods greans, yogurt whalegroms, Lifestyle
fartified cereols leafy groens dairy. egae, (nleep, stress, Protects againgd
NEED + NEED + MEED T MEED T fartifiad foods etiviby] harmful pathogens
Farmales Adalescont Hoowy sweoters, Hoowvy peneaterns, ST,
! P endurgncs eporis, endurance gports
odolescents, fomales, impock hot . "
endurance sports sparts B
Feed your gut: eat a variety of fibre-rich foods and stay healthy.
A varied, bolanced diet usually meets micronutrient needs.
3 e ™ N ~
SPORT APPLICATION 0 DO NOT OVERLEARN KEY LINKES G QUICK CHECEK
Good nutrition improves — ® Linka ta A.Z.1 (Energy systema) = : e
j ol . e S Vo e ot et otk . Nutrition provides energy for 1. State one role of corbohydrate, protein and lipid.
= and long-term haohth, all systems. . Why do nutrition nesds vary bebweon individuals ¥
- * Detoiled functions of every vitamin m * Linka to A.2.3 (Training principles) — 3. List twe pre-awercise fuslling guidelines,
' Proctise pre- ond during-exercise and minaeral Hutrition supports adoptation 4. How rmuch carbabpdrote i recommended
I:i.l-t"iﬁg i training, * Exoct universal meal plans e i per hour during sxercise?
; : Links to A.1.3 (Health) - Good 5. What is RED-5 ond nome bwo peasible consequences.
Moni labili * Complex biochemscal pathways nutrition reduces diseose riak ; :
aniter energy availakility of the gut microbiome and supparts wellbeing. &. home two koy scurces of calcium and iran,
= fuel encugh te parform
; il Links to &.1.1 {Inter-aystem 7. What foctors imfluence the gut mécrobiome?
and stay healthy. S
caommunication) = Hermones and B. H 1L =
systers regulate hunger ond energy. J i . How can geod nutrition enhance performaonce’
o

e

-

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

* Three enargy systems resynthesise ATP: phosphagen, glycolytic, oxidative

How the body resynthesises ATP

= Systems differ in oxygen need, fuels, ATP supply, duration, intensity & recovery

* Energy continuum - systems work together across all intensities
GUIDING QUESTIGN How do energy systerns * VO, max & movement economy influence endurance performance

EUPPI}I’ ATP for Ph"_."ﬁ":ﬂl E'Etl"lul'lt}r'? * HL: lactate inflection point (LIP) and EPOC {oxygen deficit, fast & slow)

o "

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)
®~®~® . |
| ;i | e |
High-energy |
phosphate bonds |
: * Very fast ATP resynthesis * Fast ATP resynthesis * Slower ATP resynthesis |
ATP —» ADP + Fi + Energ}r = Small ATP supply * Medium ATP supply » Large ATP supply
ion pumping, biosynthesis, nerve impulses) e P e
ATP is resynthesised continuously by the energy systems. % All three systems work together - the contribution depends on intensity and duration.
J K 3
3. COMPARING THE THREE ENERGY SYSTEMS 4. ENERGY CONTINUUM
Feature PHOSPHAGEN (ATP-PCr) | GLYCOLYTIC (ANAEROBIC) | OXIDATIVE (AEROBIC) Systems overlap and their contribution changes with intensity.
Oxjgen ot MNone MNone Required 100 -
i e ” Oxidative
Glycolytic

a Main fuels ATP & phosphocreatine (PCr) | Carbohydrate (glucose / glycogen) | Carbohydrate (glycogen), fat, pratein

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

L8]
=
i

Relative contributtion
to ATP resynthesis (7z)

P Phosphagen
@ Duration 0-10 seconds 30 seconds - 2 minutes 2 minutes - many hours
EFF\ Best at Very high intensity High intensity Low to moderate intensity
” Recovery time Very fast (full in 2-3 min) Maderate (several minutes) Fast (as long as oxygen available) 0
e Low Maoderate High 100
[‘ Banibis E:-cph:lnﬁiu'e power, High.pﬂwer output, Endurance, sustain prolonged activity, T TS 5|-I.":f' {%}
starts, jumps, throws short intense efforts uses fat - spares ghycogen
- sifini Very small ATP store, Lactate & H* cause fatigue Slower ATP resynthesis
Limitations : : . e . . : :
i & T 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

Energy systems underpin different types of physical activity.

6. KEY PHYSIOLOGICAL CONCEPTS (HL)

_.-'

= — — — -
4] (‘u"ﬂi MAX & MOVEMENT ECONOMY LACTATE INFLECTION POINT (LIP) EPOC — OXYGEN DEFICIT

r o T — - = i an ¥ T

‘ SPRINT / EXPLOSIVE || REPEATED SPRINTS/HIA ||  ENDURANCE VO, Max The point where lactate begins Extra oxygen needed after exercise
(0=10 sec) (10 sec - 2 min) (> 2 min) Maximum rate of exygen uptake. to rise above baseline, to restore the body.
Higher VO, max = greater acrobic g f
: == Exerci
- capacity. Y " xercise
_k _g— T EE—— VO, Max || G 61 .
2 £ E
.E d i l;": 4 ] _\‘—_lr:
N 2 o
Main system: Phosphagen Main system: Glyeolytic Main system: Oxidative L 8 7. %
: :
* Maximum power * High intensity efforts * Lower intensity 0 0 50 100 @ 0 : : 0 Elﬂ .d.ll:] 60
* Very short duration * Short duration / repeated | * Longer duration Exercise intensity (%) 0 30 100 Time (min)
* Examples: 100 m spnﬂt. » Examples: 400 m, 200m | E:uamples: 1500 m, Exercise -""t'E"'sit'.l’ [%]
leng jump, shot put repeats, HIT 10 ken 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. BMitarsconamy =leectl, O || | sstebie « Restore ATP-PCr | | Restore O, stores
needed = improved endurance. i : .
Intensity above LIP = increasing * Remove O, debt = Repair tissue
| t i i L # - 1
Train the right systems for the performance goal. S o o e e TR st o
These concepts explain why training and pacing affect performance.
i ™ ' R il R - R
SPORT APPLICATION e DO NOT OVERLEARN & KEYUNKS QUICK CHECK
rl.ltat{h ‘l-raining to .Energ}l i_-:lr-_.'._tem L Link$ b lnl-.l-1 EN{:FNUS & En’d‘:ﬁ-”nﬂ . T,
demands of your sport. You are not required to know: Systems) — control & coordination 1. What is ATP and why is it important?
; o Links to A.2.2 (Intra-systam . Compare the three energy systems,
* Detailed Krebs cycle = Y
Impreve VIO, max and movement Communication) — energy . How do the systems work together?

economy for better endurance. * Electron ransport chain availability . What is VO, max and why does it matter?

2
3
4
* Exact number of maolecules * Links to A.2.1 (Water & Electrolyte 5. What is the lactate inflection point?
6.
7

Use intervals, tempo and recovery

SRR R

: in each step Balance) = impacts parformance What is EPOC and its two com nts?
strategies to target LIP and delay . P e e
fati * Detailed enzyme names * Links to C.1.2 (Health Priorities) - Give a sporting example for each system
. physical activity & health ' ki 2 '
%, N P S F AN
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THEME

Designing safe and effective training

A.3.1 QUALITIES OF TRAINING

Y EXAM PRIORITY - MUST KNOW

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

to improve performance safely?

GUIDING QUESTION: How should training be planned :

* 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,

| e R

FITT PRIMNCIPLE +
PROGRESSIVE OVERLOAD

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

Haowr many training

2. Progressive F Sraemnes

Iﬂ'.'liufl: wu:l!':"
Ovarlond [Herw eften) per
Gradually increase R
training load to stimulate I Intensity m Haw hard is
adaptation, [Herw hard) the training?

3. Recovery/Rest Time s long
Rest Ialﬁm-.ls the body to T {Hew long) @ each session?
repair, adapt and get
:.trvnngur.

T T}-'pq ? What training
4. Variety [What typa) mathad £ used?

Change training meathods,
eXErciEes OF environmeant
to maintain matieation

e PROGRESSIVE OVERLOAD

Small, gradual increases cver time,

Goal

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

reducad.

&. Periodization

Plan training in eyecles
to peak at the right time.

HOQ afF a\N@

Apphl,r the six quali‘tiEs using FITT and progressive overload.

3. PERIODIZATION - PLANNING OVER TIME

Periodization structures training to peak at the right time.

e -

2. PLANNING TRAINING PROGRAMMES

Use FITT, measure pregress and plan across time.

BASELINE MEASUREMENT & MONITORING

Test, measure and manitor to quide training.

SETTING TRAINING VARIABLES (FITT)

Frequency
Set a baseline

_,-v’ Measure key fithess
u ll components at the start.

£ 2

How often will you train?

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

response bo training.
Time {Duration)

How 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?

» O o

Peck ADAPTATION CURVE
gl | Adaptation ,
level Training (improvement) Nﬂﬁ:'mpm""‘d
stimulus Recawery i parformance
Fatigue Tirme —»

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 MESOCYCLE MICROCYCLE . -
Current Fitness Age Sex & Manstrual-Eycle = Genetics & Macrocycle
(Season / Year) (Phase / Block) (Woek) Reproductive
- , camdp Level Changes Responders Phase
Lesmg-term plan Medium-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, SEE5I NS, I
and olf-season.
Y anln.
) I ) L Match training Chaldren, Traiming needs Harmaonal Do paople ane Training focus
EXAMPLE PERIODIZATION PLAN (ANNUAL CALENDAR) load to the adolescents, vy differ fluctuations ean ~ high responders,  changes across
] T g [ r [ ] [ 7 [ e | 7] | dividual’ dults and bet affect L thers | risparation,
[- dan [ Feb T Mar | Apr May r_.lun Jul Aug Sep et Mow Dec 1 % |.-.-| 3 _5 o £ b e o L _I_
| starting point. alder adults rrales and strength and responders to competition
Proparation Praparaticn T, Transition k. Transition | Preparation respond fernales. FECOVEry. the same training.  and transition
(General) (Specific) | “omPetition | e Rest) | Competition2 | oy i peci) | (General) differently. phases.
|* Preparation - build fitness and skills. [ Competition - perform and peak Transition — rest and recover
Plan training in cycles to peak for key competitions. Individualisation improves performance and reduces injury risk.
5. OVERREACHING vs OVERTRAINING 6. MONITOR, ADAPT AND REVIEW
More is not always better. Continuous monitoring and review ensure safe, effective training.
il = r = "»." P : # F
FUMCTIONAL OVERREACHING OVERTRAINING
TRAINING DATA AMALYSE
(PLANNED) o . {NOT PLANNED) e T
] i ' i e l Load, vobume, What is warking?
| + Short-term increase in training load X Vary high training load for too long intensity, RPE What s not?
v Performance temporarily drops X Performance keeps daclining g
v Increased 'fa1i!;ue X Chronic ht?gu&. na mmmlr'{r ’ MONITOR
| " Recovery period restores fitness [ X Increased risk of illness & INpury WELLEEIMG ADAPT
¥ Leads to supercompensation X Mood disturbances, poor sleep Shoep, mood, ADAPT Adijust training
v  Improves performance X  Decreased perdormance stress, motvateon RE"HEW variables and load
P s - T o Y Al PFERFORMAMNCE TESTS
Increase g Planned rest SuiparampEnaEtion Esuesaive Training Pro | i ; REVIEW
training lcad +| L recovery ' mprovement ad W I'ug?:d [P ——g g Plan ahead and set
L1 a1} L L J L _l 4 LN sport-specific tests W 5_ua|s
Aim for functional overreaching - avoid overtraining. Manitor, adapt and review for continueus improvement.
¢ = e ! — !

SPORT APPLICATION

Well-planned training mproves
performance and reduces injury risk.

Use the six gualities and periodization
to peak at the ri5h1 tame.

| Recovery and indnidvalsation are
essanlial for long-term suscess.

§
W 0 DO NOT OVERLEARN

I You are not required to know:

+ Exact training loads or % increases

Detailed training programmes

p—

Exact testing protocels

* Benetic markers or lesks

{

Medical treatment bor avertraining

J I

(,6) KEY LINKS

Link to A.1.2 (Intra-systern communication) =

nervous and endocring systems respond
to training.

Link to A.2.1 [Maovernent Analysis) -
technique and efficiency in training.
Link to A.2.2 (Energy Systems) -
traming targets enargy systems.

Limk to A.3.2 [|njur=_,r Prevention) —
safe lrﬂining reduces inju ry risk.

o QUICK CHECK

What are the six quali‘lin: n-l"h:l.ining?
Define FITT and progressive cwarload.
Why is recovery/rest essential?

What is periodization?
Explain macro, mess and microcycles,

o L o

5. How do you individualise training?

b. Difference between overreaching
and overtraining?

IE SPORTS, EXERCISE AMD HEALTH SCIEMCE = VI
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Y EXAM PRIORITY - MUST KNOW

Regular activity improves health across all life stages
Energy bolance = intoke vs expenditure
Muscular, skeletal and immune benefits

# Reduces risk of non-communicable diseases (NCDs)

GUIDING QUESTION: How does physical activity influence .

health across different populations? *HOgPE creronteduoNe LY i SUERaE
physical ond mental health

THEME

A.3.2 BENEFITS TO HEALTH OF BEING ACTIVE

Physical activity and health

L

Exercise prescription varies by population (HL detail)

1. ACTIVE LIFESTYLE VARIES WITH AGE AND SEX DIFFERENCES 2. ENERGY INTAKE, CONSUMPTION AND STORAGE
VARIES WITH AGE SEX DIFFERENCES Il i B i B -
—_— \ EMERGY INTAKE EMERGY CONSUMPTION EMERGY STORED
: |
Eh_.LAETn o Eirnalos Q Males Oz (CALORIES IN) (CALORIES OUT) - (SURPLUS)
; mowvemnent shills Food and drinks = Basal metabolic rate —_— Fat stores
* Supports growth » Higher body fat % * Higher muscle Physical activity ‘_1—.-"'}
and development mass and strength D)
Thermic effect -.'E_ 3
- * Lower muscle mass ~ * Higher VO, max ",- of food
Adolescents i (on average) Liver and muscle
|:13_1g] L] |I'I"|F-|"El".I'E5- I'E'ES-" fgh":ﬂgﬂ“]
and body composition |« Greater risk of » Higher risk-taking
* Supports mental iron deficiency behaviour W
well-being _ -
_ * Hormonal cycles * Different responses 62 2 :
Y .
E“'*;} Modon o if&';’f: nch || e e ENERGY DRECIT ENERGY BALANCE ENERGY SURPLUS
o Heornate (Intake < Expenditure) (Intake = Ependiturejl (Intake = Expenditure)
* Prevents chronic
disease
g piass "~ Activity recommendations
o mnﬂeperda‘:e i T
and functional ability e m’jﬂd_elr oy Weight loss Weight stable Weight gain
» Reducas risk sex and individual needs. Improved l:rqd:,' compasition Optimal function Increased fat stores
of frailty )
Sustoined 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 developing non-communicable diseases.

* Increased strength * Overuse injuries OSTEOPOROSIS OBESITY HYPERTENSION CARDIOVASCULAR | TYPE 2
and endurance v Muscle fatigue, -n-\l DISEASE DIABETES
and function ¢ Decreased ; |I '-'!|

i performance .

* Stronger immuna » Suppressed immune ]Ill I
- e function * Weight-bearing * |ncreases energy * Lowers resting * |mproves heort * |mproves insulin

s Reduced incidence skl vl activity increases expenditure blood pressure function sensitivity
of illness of illnacs borie derisity * |mproves body o Improves blood * Lowers cholesterol * Regulates blood

— = * Stronger bones campaosition vessel function and triglycerides glucose

¢ Reduced stress * Increased sress » Reduced frocture | | » Reduwces body » Reduces strain » Reduces risk of » Reduces nsk

and anxioty risk fat on the heart heart attack of diabetes
* Poor mood

* |mproved mood, and stroke
s oo * Burnout ‘ ‘ ‘ ‘ ‘
self-esteemn

: E-\alm'w;i_ar recovery and wariet}r maximise benefits and minimise harm. ".?’ E-eilngr active isa pnwerf'u| 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) 654 years All trimeskers)
y (65+ years) yagpesen] PROGRESSIVE OVERLOAD PRINCIPLES HEALTH BENEFITS OF PROGRESSIVE TRAINING
Frogquency Froguency Fraquenicy
260 min/dey 2150 mimlwosk T50 miny'oveck Increase gradually PHYSICAL MENTAL
[moderase signreus) {madiorsis sarchicl imoderatel ' I (tirrve, intrensity, . Stronger heart .@ﬁ Reduced stress
Inbenaity levbonsity Intensity I frequency or type) and lungs P and ansiety
ke el S Allo Increased strength @ Improved mood
Type Type Type H ey and endurance and energy
Aarckse, reaistance, A s Reerabic, sirength, and adoptation :
g resistancn, fechiny pehvic floer, Stranger bones ‘ 4 Better sleep
shib-baned octiities P fleuibility . and joints quality
=g = = - Monitor fatigue . o
[ e B i | i
0 i /de : .30 mé by and performance Better movement nErea
250 min, day =10 min madt doys =30 min most days T &y B3 m o
Hotes Motes Mates
Variaty, fun and skill Focus on bolance, Awoid supine Avoid sudden Stronger immune @ Greater focus
davelopment are ey :L:Eiﬂt ::}:;L;ﬁ““ large increases @ funetion and resilience
+ Prescription must be individualised and adjusted as needs change. : Progress smart. Train for life.
I N W T ,,I
SPORT APPLICATION o B o U é) o LR N 1 0 QUICK CHECK
« Links toA.0.2 (Intro-system e
HEgu]nr’ training improves communication) = hormones 1. Wh':,rd-n-rs octive lifestyle need ta
performance and recovery. ) regulate energy ond responses vary with oge and sex?
Tou are not required to know: * Links to A2 1 [Woter & slectrolyte 2. Explain energy bolonce
. MninL:-I:':: hu-n:m.t.:si:. e ¢ Ossificotion stages in detail ﬁﬁ;‘fzjﬂ;gmlﬁrﬂf“i E ;nl.:i m:“?i i i
|'EEE'_|?5 ¥ Syslems T - = b RN iy e 1
functioning efficiently. H ::t;::?:‘?ﬂ ostaociest E:T;;f:;iifﬁg:dﬁ:ﬂ affects of physical activity.
+ Links to A.3.1 (Components 4. Nome five chronic disoases
Stronger body and mind * Detoiled bone remodelling of physical Rtness) - fitness reduced by rogular activity,
land bt p-Eme'mum:e Erocesses uniderping health oulcomes 5. How should enercise be prescribed
* under pressure. + Links te 83,3 (Health choices) - for diffieront populations? .
3 activity is a koy healthy choice Why i progresoive cverlood impaortant?
LN P Y A
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THEME

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.

{ PERIPHERAL (MUSCLE)

FATIGUE

CENTRAL (CNS)
FATIGUE

# Reduced drive from #® Oceurs in muscles

ar ot the newromuscuar

Junction

the brain

#* Decreased motivation
* Metabolic by-products
accumubobe

of effort f f_,.-" 1
M  lon imbalance
* Pmteﬂm-'rmdmmm//“
Ky
to prevent domoge (/1| | Depleted fuel stores
[ A
® |nfiuenced by stress, ||. |
sleeploss, ilness, /') L grar i
)

i
and overtraining /) 4

Both central and peripheral fotigue can limit performance.

L

4. RECOVERY NUTRITION

| Mutrition after exercise restores, repairs and adapts.

[ KEY NUTRIENTS AND THEIR ROLES || RECOVERY NUTRITION TIMELINE
i
|

Target the early window

CARBOHYDRATE for menimum benafit,

Replenishes muscle

ghfantn stures 0-30 MINUTES

' | Refuel & Rehydrote
PROTEIN .
Provides amina ocids »
“my | Por muscle repoir and
k"} / edoplation. ~— J0-120 MINUTES
Ezpdir & Bestock
| Rehydrotes the body u u
|| and mainteins blosd

volume, *

CREATINE MONOHYDRATE 3
N
Restore & Refuel
Restores phosphocreatine \  ——
stores to resynthesize ATP
for high-intensity efforts.
w- DAILY

POLYPHENOL-RICH FOODS & L
(&g, berries, hort chirmy, green \_./ PR o
fien) Reduce inflammetion and
aridolive siress

Timing, quality and total daily intoke oll matter.

2. PERIPHERAL CONTRIBUTORS TO FATIGUE

Biochemical changes in muscles affect force production.

A.3.3 FATIGUE AND RECOVERY (HL oNLy)

Restoring readiness for training and performance.

Y EXAM PRIORITY - MUST KNOW

* Fatigue can be central (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 trovel disruption impair recovery and performance

- o~

3. RECOVERY INDICATORS

Recovery is more than just feeling less tired.

pH (ACIDOSIS) HYDRATION

| H* ions occumulote Dehydration reduces
from intense plasmn volurne,
exercise, inhibiting impairs temperoture
enzyme acinvity regulation ond
and contraction. increases effort,

\,,ﬂ"f-'

POTASSIUM (K*) | [ FUEL
K' accumulation | { (GLYCOGEN)
outside cells "-.__ J.-"II Low muscle
reduces membrone i .Q glyeogen limits
excitobility and ( C§~ ATF resynthesis
nerve impulse j '-/\ G ond prolongs
conduction. _ % fatigue.

SODIUM (Na®) @ @ CALCIUM (Ca™)
Loss of Ma®™ through Reduced Ca?* release
Sweal Can impar . 2
4, uf::.l or reuptoke irmpairs

cross-bridge cyclin
neuramuseular ge cycing

functian. and force production.

., AN

Multiple peripheral focters interact to couse fotique.

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

! | Evidence-informed strategies speed recovery.

MYOFASCIAL RELEASE

+ Foom rolling or mosoge
reduces muscle tension

# [mproves blood ow and
mﬁhi[it-,'

f * May reduce soreness and

improve range of mation

COMPRESSION GARMENTS i

* Moy improve venous return
and cireulation

¢ Con reduce perceived
musche soreness

¢ Useful during travel and
betwsen sedsions

THERMOTHERAPY
cow

— =

# Hot baths [/ souna
# |merease blood Ao
= Relor muscles

e Fuid bong-lenm recovery

% |ce botht [ cold showeers
+ Reduce inflammation

= Mumb poin and soreness
# Bt for short-torm relief |

Use methods that suit the goal, timing and athlete.

a !

PHYSIOLOGICAL
+ Resting heort rote returns to baseline

¢ Heart rote variobility improves

# Muscle soreness decreases

* Inflammatory markers reduce

* Sleep quality improves

I,_
-

SYMPTOMATIC

# Reduced fotigue ond heoviness

# Better muscle function and power

¢ Decreased perceived exertion (RPE)
# Less poin and stiffness

# |mproved appetite

PSYCHOLOGICAL
#* Better mood and matnation
* Greater confidence
* Reduced stress and irritobility
* Improved concentration
* Renewed desire to brain

'y e e :
w Monitor multiple indicators for a full picture of recovery.

| Sleep and travel strongly influence recovery.

SLEEP QUALITY & TRAINING LOAD

HIGH LOAD

GOOD SLEEP

+ Better recovery = Accurnulates fatigue
+ Hormone balonce = Disrupts hormones
+ hnprm-ndmgrﬁﬁnn - Poarer =|r.'~|:|:|

+ Increased performance = Lower performonce

Aim for bolance: manoge lood ond prioritise quality sleep.

TRAVEL & TIME-ZONE DISRUPTION

MANAGEMENT
EFFECTS
3 @ Adjust sleep schedule

S belore trevel

rrmalignment
s Poor sleep quality (¥) Stay hydrated
* Increaued fotigue Expose to light at
* Reduced perfermance destinction
¢ Gl upset and @ Light mavement

dehydrotion and mability

(¥) Plon nutsition ahead

_ﬂl Plan aheod and edaopt to reduce disruption.

r N [ AN i T 3 )
SPORT APPLICATION € oot overieay 6’_) KEY LINKS & avicxcrecx
j’ Good recovery improves You are not required to know: ¢ Links to A.1.1 (Nervous system) - 1. Whot is the difference between central
training quolity and ntral fatique and CNS contral. d peripheral fotique?
performonce * Exoct enzyme pathways S o SRR S
: P il ¢ Links to A.1.2 (Intra-system 2. List three peripheral foctors that contribute

g I'IH: : g communication) - information to fatigue and explain their effects.

Optirnises hormeostasis - mechanisms ormo

‘ B : : st Oe8 Phapraaat 3. What are three physiclegical indicators

energy, fluid bolance, » Complex hormone pathwoys & Links to A.2.1 (Water & electrolyte of recovery?

repair and odoptotion. ; bal m rotion, sodi
§ TP SUPPARL il nndm:n:i:-si:::l AR 4. MNome three key nutrients for recovery and
* Detoiled sleep cycles : exploin their roles.

BCOVE i Links to A.2.2 (E systems) —

! T}I.ﬂm?glﬁ * Air travel physielogy beyend 2 fq:;l " d ['mrgy *) 5. Give three recovery strategies and explain

reduce injury risk and key effects el o how they help.

support long-term success, ¢ Links to A.2.4 (Movement 6. How con slesp and trovel disnuption

anolysis) — perfarmance outcomes. ot
impact recovery?
\,, g M J N\ J N\
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4. MOVEMENT TERMINOLOGY AT SYNOVIAL JOINTS

THEME

describe human movement?

B.1.1 ANATOMICAL POSITION,
PLANES AND MOVEMENT

Understanding the body and its movement

GUIDING QUESTION: How can precise anatomical language

W EXAM PRIORITY - MUST KNOW

* Anatomical position = standord 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: anthrepometry {equipment sizing & design)

* HL: ergonomics (efficiency & reducing risk)

L% -

1. AXIAL VS APPENDICULAR SKELETON

The skeleton is divided inte two main ports.

Vertebral calumn

* Upper limbs

* Rib cage * Palvic (hip) girdle
* Starnum * Lewwer limbs
Skull Shoulder
girdle
Rib coge Humerus
Stermum £ i Palvic (hip)
T al girdle
Vertebral Fermur
calumn
) i e— Tibia
e
- Fibula
I I .-'"'.-
|
g

The oxiol skeleton protects vital organs; the appendicular
skeleton enables movement.

w

AXIAL SKELETON APPENDICULAR SKELETON
[central axis) (limbs & girdles)
* Skull # Pectoral (shoulder) girdle

2. ANATOMICAL POSITION & POSITIONAL TERMS

Anatomical position is the standard reference position,

awepor o
Above; towaords i
the head
o - LATERAL
IHFEHIGH Away from the
Balow; bowards midhine
thie feat
: : INTERMEDIATE
[ Botween mediol
ANTERICR and lateral
Towards the
front PROXIMAL
: : Mearer to the
POSTERIOR point of arigin
Towards the
back DISTAL
Further fram the
paint of origin

| Anaotomicol position:
» Stonding upright, focing forward

| ¢ Heod level, eves forward
* Arms ot sides, palms focing forward
* Feet flat, toes pointing forward

e

-ﬁ- These terms are used to describe the position of structures
and the direction of movement.

5. HL - ANTHROPOMETRY & EQUIPMENT

3. PLANES AND AXES OF MOVEMENT

Flanes divide the body; axes run perpendiculor to the plane.

i

PLANES AXES (perpendicular) |
i e -""f__ TRANSVERSE AXIS
Divides beft and '?l : :
cight. rl (Right=Left axis)

|
i | @ O >
| I, Movement exomples:
' * Flexion, extension
|~ [
FRONTAL 1)
(CORONAL) PLANE i -.Hl AHTEHCIF'DSTERIGF AXIS
Divides front ard JJI i '. {Front—Back axiz)
back. I\
o J b | ® O P
|'| L Meovement examples:
JJ. | * Abduction, edduction
! A * Lateral flexion
TRAMNSVERSE - L LONGITUDINAL AXIS
(HORIZONTAL) K ] (Superior—Inferior axis)
PLANE %,E N
Divides topand w3'|’ ' 3
bottom, ! ' | Mevement examples:
i * Rototion

ﬁ Enowing the plane and axis helps identify and analyse
movemients 1;|ra||;15|a|3'I

6. HL - ERGONOMICS & EFFICIENCY

Meovemaents acour around the axes and within the planes. I EIEIHG f DESIGN IH PERFDRMA NCE
i ; - i‘-.nthmpnmatr',r -5 mmauring b':’“dfl" dimansions, El'gt:u'lclm'lts = designing tasks, equipment and envirenments
= FLEXION | EETEHSII:'GHI MﬂiUE:IDH AﬁDﬂﬂH o optimise performance and reduce strain.
e MEreEass I'IE = ﬂ:lr T =] = B
t"t_g L - e, F [
g > i * Stature (height) ERGONOMIC PRINCIPLES
*‘\ ) » Sitting haight 5 » Meutral spine and joint alignment
,_2/ * Arm span 4 s Reduce excessive force and repetition
= Limb lengths — * Keop frequently used iterms within easy reach
e Shoulder rmidth v Llze gppiuprinm toal f nD_LtlIFH'ID-nt 5IZes
! | * Hip width s Maintoin good posture and balance
| * Hond span m ot
PRONATION SUPINATION PROTRACTION RETRACTION s Pt btk
Forearm rototes Forearm rotobes Scopula Scopuda ik EXAMPLES [N SPORT
5o pabm foces 50 polm foces rwwes forword rcwes ook
down, up. arpund rb cage, towards spane, l:‘:; WEIGHT TRAINING
I I I 1 \ i Correct technique and
/ \‘I IIR /J / k | bench haight reduce
bowoer back straim
| A \\l"u" dir'g{,.“ Tﬁl‘ .l'-'l.F'F‘I.ICMIC"HS IN 5PORT s e
Y WA production.,
CPPOSITION REPOSITION INVERSION EVERSION
Thumb mowes Beturn thumb Sole of foot Zole of foot CYCLING
across polm from opposition turns mwards. turns autwonds, Honlehor and soddls
to touch fingars. e Tﬂ;ﬂl | || i i foctrs Rowing seat - L Hilmat Pq=i1.inn reduce strain
- 5 kil ( ) size pasition sizing fit and inpeovs powsr
‘/:,‘/n f;_; ¥, ¢ 5 C /r" 11\ b autput.
:
ELEVATION DEPRESSION CIRCUMDUCTION ROTATION . T EIFFICE, NEORERHNS
Mo o body part Mowo a body part Circufor motion Beome turns * Fit, comfort and safety Proper chair, desk
upwords. doemwards. combaning flexion, around its Y P e annE distonce and screen
extension, abduetion _l!:-l'rg axis. 3 height improve
ok T and adduction. + Reducing injury risk pasture and reduce
Ao i 3 fatigue.
(t‘ AL e;} g D * Inclusive design for
|- I| Il II: | _.-'"' ; ) "-. all |:||:H:|':,r l;:,-Pu::
l '| i hol [ 5. RUNNING
PLANTARFLEXION DORSIFLEXION HORIZONTAL FLEXION | HORIZONTAL EXTENSION Ap:mm'rc F""*Lm_r
Paint foot Lift faat Movement in a horizontol | Mosement ina horcontal :e:iul:i in!rr;?::‘t"?:rtir:ﬁ
| devmwands, tﬁw;:‘_di plone towords midline., phone oway from midline, and injury risk,
in. |
oy 3 -

* Muscles cross joints to produce these movements.

Accurate body meosurements leod to better equipment

choice, fit ond performance,

ond helps prevent injury.

- L T N a
SPORT APPLICATION
€ ponor overLEARN @ (& KEYUNKS o QUICK CHECK
Precise languags improves coaching : -
feadboeck and kil I'.'d1|:||:|l':li$. legu are not unir“dtﬂ I";“'U'i'l'-' - ® Links o B.1.2 [Fﬂﬂtﬂ’i EI-H&E"FII'IQ Diescriba anotamical Pﬂﬂﬂﬂn
: = mavement] — leverage, stability 2‘. Define and give an example for each plone
Undarstonding planes and axss * Every muscle action e ard balance, and its anis,
' helps in shill execution, * Every joint clossificotion detall | @! s Links to B.2.2 [Exercise and skill 3. What ia the difference between proximal
Movement knowledge supports + Biomechanical equations or I;{ ' nni:l}:?;c]i_ sy biemechanicaol and d.i!-'tﬂl? . _
ﬂ strength and conditicning cafmples coleulotions i F"‘ : i : 4. Esplsin the difference babwean pronation
s £ 2 ’ )#I * Linksto 8.3 [""n""""H:' = ENETCIRES e supl’nnﬁnn.
programmee cesgn. = Advorced goit analysis retrics -ur-t specifically target ma ts
) ; i i P o it Lo 5. Give on exomple of how onthrepometry
.EI.DI'I'IIEE-I"I'DHIC'I:I‘ awareness n:dum * CAD softwore specifics # Links to HL Options — biomechanics, influences equipment design.
injury ritk and cids rehobslitotion ergunomics ond perfarmance 6. How doss srgononmics m ik 7
: optimisation.
. AN . N

IB sPoRTS, EXERCISE AMD HEALTH SCIENCE — VISUAL REVISION GUIDE

THEME B = B.1.1 ANATOMICAL POSITION, PLANES AND MOVEMENT

Good ergonomics improves efficiency, reduces fatigue




LGN B.1.2 CONNECTIVE TISSUES AND JOINTS

Connective tissues: structure and function
Joint types: fibrous, cartiloginous, synovial
Synovial joint classes and examples
Structure—function relationships

Balonce of mobility and stability
Applications to sport performance and injury

Movement with Stability

GUIDING QUESTION: How do connective tissues and

joint structures permit movement while maintaining stability?

\, J
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.
e Location: Location: )
Sku::t:I systom 4§, Bonetobone Ends of banes, sl Tissue: Dense fibrous connective tissue
ribs, nosa, ear Examples:
| Function: Movement: Mone (immovable)

Function:

/
el
I

* Skull sutures

+ Stabilises joints Fumetion:

| o Limits encossive * Reduces friction * Distal tibiofibular Function: Provides maximum

* Lovers for movemant il o2 L
; Jeint stability and protection
* Mineral store (Cao, P) -’fl Moesmant e L )
» Blood cell formation Ef oy b |
alignment for mevement |
. CARTILAGINOUS Tissue: Cartilage (hyaline) |
FASCIA TENDON
Examples: Movement: Slight (limited)
Location: o * [ntervertebral discs
and organs mavement and absorbs shock
throughaut body — — T J
Funct Functicn: ) BT - E
[T|gleudin] M 1
* Transmits force SYNOVIAL - .
* Wraps, supports g Tissue: Synovial membrane, capsule,
and separates s Examples: ligoments, cortilage
siructures | M = | ble
s Trormaenits force * Stores elastic * Knee ovement: Freely movo
ol i i energy * Shoulder Function: Wide range of movement
e Ankle with stobility and low friction
= -

=

* Connective tissues form the body's framework - supporting, linking and transmitting forces,
: * Different tissues = different movement potential.

3. SYNOVIAL JOINT CLASSES 4. STRUCTURE-FUNCTION RELATIONSHIPS IN SYNOVIAL JOINTS

Synovial joints allow the greatest range of movement. Six functional classes: Each structure contributes to movement with stability.

BALL-AMND- ‘ HINGE PINOT ‘ CONDYLOID SADDLE FLAME/ Articular cartilage - smoath, reduces friction and absarbs shock ]

SOCKET (ELLIPSOID) GLIDING —
-y \ e ey i : : . :
= = i) == ,?L:. TG | Synovial membrane - produces synovial fluid
-[:"‘i,_. ? - "'.:;_L-ﬂ-_ :"-"!!\..'l_' T..‘." LJ@
' . ! f) 1 pHU ™ 5 = :
& | Synovial fluid - lubricates, nourishes cartilage,
B orerrmeert: Movemionis M ovement: ! Movement: Mowvarmaent: removes woste |
Muiti-amal Uniasial Uiniaxial Bi-ausal Bi-auial — - —
{Rewext, abdiadd, | {flevien and (rototion) (Flexfest. abdfsdd, [(Menfes. abdiodd,
ratation, circum.) | extensicn) circumnduction) oppasition) ~# Joint capsule - encloses jeint, maintains
negative pressure
Exomple: Example: Enarmgple: Example: Euormplo: Exomple:
Shoulder, hip Elbernw, hnes, Atlos-anis Wirist joant Thumb CMC joint  Intercanpal joints, —
ankle (meck] focet joints Ligaments - strengthen and stabilise joint,
Sport exomple: Sport enomple: Sport ecomplac Sport examiplac Sport exomple: Sport example: limit excessive movemant
Choaron thgw Enae sxtbntion Turming haod to  Dnbbling a boll Cripping a bat Smoll glides in
L i ey Pochinas Lt b b Sictian] M Tendons (outside capsule) - transmit force
I k x A A (? 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 COMMOM INJURIES & IMPACT

| = Ligoments stabilise joints during cutting, * Ligament spraln/foear g
i . landing ond change of direction. (e.g.. ACL) - instability, | P |

High mobility: High stability: swelling, loss of control =
= Greoter ROM = Protects joints b 5
& Batber for sl . Imp e = Tendons store and retum elastie energy = Tendinopathy
parformonce T i Funfing and pemping. le.g., Achilles) - pain,
.. reduced force transfer
* Risk: inatability — ¢ Risk: reduced
and injury MOBILITY STABILITY maovement + CartRage and syncviel fluid reduce impoct
L F « Cortilage wear
efficiency n high-lﬂqd Spnirts, ¥
[2.q.. QA] = pain,

| stiffress, reduced ROM

Troining ocdoptotions improve connective tissue strength
arvd joant contral (B.g. strength ireining, pheoemetrcs,
mobility work, techniqual.

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

- N N [ )
2. SPORT APPLICATION g DO NOT OVERLEARN (P KeYUNKs QUICK CHECK
@ Good joint health = better results, ey AL Ty = Links to A.l._E (Intra-system 1. Mame and explain the function of the six
+ Worm up to increase synovial fluid ":”m’“”"'":‘-""t":'"} & h?‘""‘""“""“ connective tissues covered.
and tissue elosticity. o Cellulor-level structure RIPPEy YR pg . 2. Differentiote between fibrous, cortiloginous
+ Build strength of museles, tendons of connective tissues = Linka toA.2.1 I:W:fter & ?rec'fmhfte and synovial joints.
: balance) - hydration maintains : ) |
and ligaments, ifibroblasts, collagen syroviol fluid 3. Deseribe the six clasies of synovial joints
= ; . with examplas,
* Lu.e carrect technigque to reduce types, proteoglycons) dillkaitonn 2B s atar sRb : .
Joint stress, Aed for H 4, Explaoin how joint structures ollow movemant
oxygen needed for tissue recovery. while minkalning stabikty,
* Recover well = sloep, mutriticn, _ -qa.. o Linka o A.-2.2 (Ersrgy sykbaam - , : .
hydretion. -, anergy for ir and odaptation 5, Give o sporting exomple of how connective
2 I : tissues and joints can be injured.
* AN, LN A '1,_
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Ll B.1.3 MUSCULAR FUNCTION y

* Motor unit = motor neuron + all fibres it innervates

* 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

+ Contraction types: isometric, concentric, eccentric, isokinetic

. .ﬁgnnisl; & 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

contractions create force and movement?

A motor unit is one motor neuron and all the muscle TYPEI — | TYPE I ) SIZE PRINCIPLE = RECRUITMENT ORDER
fibres it stimulates. " 3
| Feature (Slow Oxidative) | (Fast Oxidative- | (Fast Giycolytic) Motor units are recruited from smallest to largest as more force is needed.
s B i & W1 o »  Highforce
Motor Twitch
neuren ' Sharl Slow Fast Very fast
feell body in o . Meuromuscular | | £ | . |
spinal cord) :_-:?I junctions Force Moderate- :
. : high
: / | potential o high L :
Fati ) I
Muscle fibres gt s High Moderate Low — ittt g
riasstance =
in a motor unit _ | | Medium Large
Primary Asrchic + " b' mator units miotar units
energy Aerobic Anaerohie e “;I':' i':} (Type lla) i (Type lix)
|| systems (glycolytic) i ; L CEE Sl
Examplesin  Marathon, 800-1500m | 100 m sprint, HYPERTROPHY (Training) ATROPHY (Detraining/Inactivity)
- ) sport cycling running, weightlifting, Increase in muscle fibre Decrease in muscle fibre
ALL-OR-NONE PRINCIPLE I | lendurance) team sports Jmping cross-sectional area (CSA). cross-sectional area (CSA).
o Below threshold: 9 At or above threshold: RELATIVE FORCE & FATIGUE COMPARISON
no contraction full eantraction (BT S, I 4 High | ﬁ — ﬁ
| Force Fatigue
Force potential resistance
__________ Il'lrff'lfl{d_ v More contractile proteins v Fewer contractile proteins
o s Low | 3 Low v' Greater C5A v Smaller C5A
Tire v More force production v Less force production
L. A
_* Strength comes from recruiting more motor units,
niot from a stronger contraction of one unit. * Muscle performance depends on the mix of fibre types. * Training stimulus — adaptation — improved performance.
Sy o - L
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. Il e s produced by interaction of actin and myesin filaments.

( ) . — 3| | € resTinG sTATE : . _——
IS'DHFTRIE Masdiilongih AGONIST (Prime mover) " FLEXION (BICEP CI.IRLJ e Tropomyosin ~ Troponin P e T
{Ne joint movement) G Contracts to produce the movemaent. thi il L. 8 riyosin binding sites
Muscle produces force : Bicat contracts on actin, Muscle is
bt length doas not P Myosin rlamd.
change. (agonist) (thick filament) —* 2
Erxample: Wall sit,
puching against an CALCIUM RELEASE "

I |mn:ruv_alz|le object. . J| a @ @ Calcium (Ca™) binds

) - x = 3 @ i to troponin, maving
et e ANTAGONIST | - Al P o

e b Relaxes to allow the mevement. " [ i
Muscle shartens as it 3 Trll:Ep relaxes
SR TEOmEs resistance, ,
(antagonist)
Example: Bicep curl - Myesin head (with
lifting the weight. ADP + Pi) binds
bo actin,
ECCENTRIC e —_— )
(Muscle lengthens) RECIPROCAL INHIBITION ADP and Pi relaased.
Muscle lengthens while When the agonist contracts, the CN5 inhibits Myosin he;d pivols,
controlling r-em.t.?rn:e. the antagnm'.-'.t to prevent opposing contraction. ol Rt tormnds
Exampla: Lowering | the cantra.
the waight in a bicep it Antagmmt
. :f:ﬁtralch | — s :{“h[fltﬂ? = :
; l e ATP binds to myosin
ISOKINETIC ~+ crose-bridge
(Constant speed) — detaches.
b TR | || ATP REQUIREMENT .
a constant spoed ATP is required for: Without AT{:' ATP bydrolysis
thraugh full ROM, » Crom-bridge cydling [coniractior) muxles'faﬂgue e &
E:I;.'|:|11|:a-|1:: Fh‘.'l'ﬂbur & Calcium -re-upt‘ahe {l‘ﬂa#ﬂll-m} al'l-d can t r-ela:r. I"'"-“":'d.- IEﬂd’ﬁr ta
bicdex machine, b :
- ghy - ind again.
‘*’ Different contraction types place different demands on muscles. * Coordinated activation and inhibitien = smooth movement.
b l-. LY .'I
I N W, T ™\ ™
SPORT APPLICATION o DO MOT OVERLEARN @ KEY LINKS o QUICK CHECK
,j; i | Type llx fibres
39 nte.:g e o You are not required to know: + Links to B.2.) [Movement analysis) - Define a motor unit and the all-or-none principle.
for maximal speed and power, ; e
: * Detailed biochumical pathways muscle nchions. creats joint movement. 2 Crrprars Typa |, Nkl iz e
=P  Dictsnce rumers rely more on Type of AT production ;
fibres for endurance. F » Links to B.2.2 (Energy systems) - 3. Esxplain the recruitment principle.
i Exadmokculis shisctun ATP supplies the energy for muscle :
Eccentric training (a.g. slowing phasa) “fx:u:mm:cﬂ::“ :rn:rpanin ! contraction. 4. Describe hypertrophy and atrophy.
impreves strength and reduces : v : :
' T and tropomyosin o Links to A12 (Cardiovascular system) - 5. Describe and give an example of each contraction type.
* Al enzyme names in the ' axygen delivery supports asrobic 6. Explain agonist, antagonist and reciprocal
~ Strength training increases hypertrophy eross-bridge cycle muscle perforrmance. inhibition.
—+ improves performance.
# Precise hormonal contral + Links to A.11 (Nervous system) - 7. What is ATP needed for in muscle contraction?
% Detraining leads to atrophy — S ypirophy CNS and PNS control muscle activity. 8. Outline the sliding filament theary in six steps.
loss of strength and power.
\ A P W P 4
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Y EXAM PRIORITY - MUST KNOW

¢ Levers consist of a fulerum, effort and load,

Three closses of levers: first, second and third.

Lever class affects mechonical advantoge, speed and range of motion.
Ma > 1 = force advantage (less speed, less ROM).

MA < 1 = speed/ROM odvantoge (less force).

External levers [equiprment) extend bady levers and improve performance.

THEME

B.1.4 LEVERS IN MOVEMENT AND SPORT

How the body uses leverage to produce movement.

GUIDING QUESTION: How do lever arrangements
change force, speed and range of motion?

b

1. LEVER COMPONENTS 2. FIRST-CLASS LEVER

Fulcrum is between effort and load.

Every lever has three key components.

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

|
 —

Examples in the body

* Atlonto-occipital joint (nodding “yes™)
# Elbow extension (triceps)

A

} * Biceps curl (elbow flexion)
FULCRUM
{pivat point)
: - 1 Atlante-occipital Elbow Elbow
KEY POINTS joint extension flexion

* The position of each component determines the lever closs,

= Changing the distonce between components changes the effect.

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

3. SECOND-CLASS LEVER

EFFECT

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

4. THIRD-CLASS LEVER

Load is between fulerum and effort. i Effort is between fulcrum and load.
LOAD EFFORT
EFFORT LOAD
FULCRUM } * FULCRUM { ¥
- s A | <
b —— e
T

A

Examples in the body

A
Examples in the body
* Plontarflexion (rising on toes)

+* Knee extension (quadriceps)

* Biceps curl (forearm [ift)

¢ Deltoid abduction (orm roise)
* Triceps push-dewn

+ Ankle dorsiflexion

Ankle
darsiflexion

Deltoid
adduction

Triceps 1
push-down .
curl

extension
Plantarflexion

EFFECT

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

L™

5. MECHANICAL ADVANTAGE, EFFORT ARM & LOAD

The distances from the fulcrum affect the effect.

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

|

ARM 6. EXTERNAL LEVERS IN SPORT

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

DEFINITIONS EFFORT LOAD | RACKETS PADDLES
Effart arm (EA): distance | EA . LA . Jr
— — — — — — — - — - — — — - '
[ from fulcrum to effort, | r" !
Load arm (LA): distance —_— |
from fulerum to load.
INTERPRETING MA HOW TO CHANGE MA
MECHAMICAL Mors ferce, Increace EA = Decraass dah
ADVANTAGE (MA) = MA>1 | Forcecdwntoge | @ peed/ROM oR =
i Increase MA Dwecroase MA
MA = EA + LA .y e Bl foroe ond {epoad, RO odwantage)
spead -
Decrease E& Decreoss EA PERFORMAMCE EFFECTS  PERFORMAMCE EFFECTS | PERFORMAMNCE EFFECTS  PERFORMAMNCE EFFECTS
MA <1 Speed/ROM odwortage | Liss farce, OR QR * Langer bat = lenger LA * Longer racketl = greater * Long poddle increazes * Longer pole stores
mare speed/ROM Increase LA Increase LA =+ higher bot spead swing speed and reach force on water more elostic energy
= Increases power potential = Improves power + Improves propulsion # Greater huighl
af imgoct and contral and spaed and afficiency
KEY TAKEAWAY * Levers trade off force for speed and range. The body uses the right lever

« far the task.

-
SPORT APPLICATION 9 DO NOT OVERLEARN

Focus on understanding, not
memarising randem examples.

Technigue uses the most effective
lever for the tosk.

You must be able to identify

Fine-tune positions to change the lever class from the

mechanical edvantoge. positions of the:
E
= Develop strength where force is ] Effort (E)
E:._ needed; mobility where speed (v Fulerum (F)
¥ ond ronge one key. & Lead (L)

h J

L.

-

0 QUICK CHECK

1. Lobel the effort, fulcrum and lood on any lever.

[ 69 KEY LINKS

B.1.1 Skeletal system - bonas

form levers,

B.1.2 Musculor system = muscles
provide effort.

B.1.3 Movement analysis - lever
class offects movement patterns
and parformance.

A1 Inter-system communication -
coordination optimises lever
mechanics.

Identify the lever class for each diagram.
Which lever closs gives the greatest force advontoge?

Which lever class gives the greatest speed odvantage?
Heowr can changing EA or LA affect mechanical odvantoge?

n A& W N

A N
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THEME

B.2.1 NEWTON'S LAWS OF MOTION

Motion changes when unbalanced forces act.

GUIDING QUESTION: How can forces explain linear and
angular movement in sport?

Y EXAM PRIORITY - MUST KNOW

* Mewton's three laws explain maotion in sport

* Linear and angular variables link forces to performance
* |Impulse explains short-duration force-time effects
* Momentum and collisions underpin interactions

= Friction, work and power optimise technique & equipment
, o

1. NEWTON'S THREE LAWS APPLIED TO SPORT

€ FIRST LAW (INERTIA)

An object remains at rest or in
uniform straight-line motion
unless acted on by a resultant
(unbalonced) force.

B SECOND LAW fF mn_]

The resultant force on an object
equals its mass x acceleration.

F=ma
|~ = mass (kg)

|
@ = acceleration (m-5~%)

| F = resultant
force (N}

Resultant
farce

—>

—— lnertia

. - (keeps moving)
»

Resultant
force (F)

Action:

| e THlFtD LAW {ACTiﬂ'N HEACTlGIN}
Swirnmer puthes Reaction:
For every action f‘m‘ce thn_are is an e Block pushes
equal and opposite reaction force. formnard o
e swirrimes

™

3. STABILITY IN SPORT: KEY FACTORS

| CENTRE OF MASS (COM)

The point where mass is
balanced.

I
COM

LINE OF GRAVITY (LOG)
| Imaginary vertical line from
COM towards the ground.

* Laws apply to beth linear and angular mation. 3

BASE OF SUPPORT (BOS)

Area of contoct with
the ground.

BOS «— .- |

MASS
More mass = more inertia
(harder to start, stop ar

change direction),

Increase maoss
Inerease inartia

Y More stable when LOG stays within BOS and COM is low.

3. HL: COLLISIONS, IMPULSE, MOMENTUM &

COEFFICIENT OF RESTITUTION

HEAD-OM COLLISION SEQUENCE [1-D)
Befare e,

KEY EQUATIONS
“z Impulse:  J= FAr= Ap
Momantum: p=my
Consorvation of momentum:
my Uy + Maly = MV + Myl

Coefficient of restitution (e]):

EC ")

["| E “z}

ONE-DIMENSIONAL CALCULATION EXAMPLE

Car 1 [my = 1000 kg) at 15 m-5~

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

Oze=1 [e=1eclostic, ¢ = 0 inelastic)

' hits stationary car 2 {my = 1500 kg).

Griven Step 1 Momentum Step 2 Check with e

my = 1000 kg -

u1|=15m-~_=."' Mg, + Mykly = M, ¥, + M,V = :E_J:I

my = 1500 kg (1000)(15) + (1S00NO) = (1000)S) + (1500)v, s

s =0 0.6 = 667 — a5

vy = Smes™! 15000 = 5000 + 1500w, 15-0

e =06 1.67
et v, = 6.67 m-s! 06= 182

Find w5 | 2 15

* Use momentum conservation first, then coefficient of restitution to check.

2. DESCRIBING MOTION IN SPORT
LINEAR MOTION

Speed (v)

V= (-5

direction.

) |

Distonce per unit time. 5 |

d (Y 77 i
Linear velacity (v) £

apeed ina given

AMGULAR MOTION I

Angular velocity (w)

Rate of change of
angulor displacernent.

A _1
=37 (red-s™) |

Angular acceleration ()
Rate of change of

angular velocity.

_ dAx =1
v At (m-s7") . 4> o= % I[rud-s'z:l
Acceleration (a) . Moment of inertia (I)
Rate of change of velocity, Resistance to change in |
== E {m -5"2} angular motion,
At (Depends on mass distribution) '

——= Linear momentum (p)

CQuantity of mation,

S
e——
Tm——
—

p=mv [I:g-m-::"]

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

Torque (r)
Tuming effect of a foree
abaut an axis,

t=rxF (N-m) .

I
I
|
I
|

i

=
@
©
| $—

-

4. IMPULSE AND ANGULAR MOTION FROM ECCENTRIC FORCE

LINEAR IMPULSE

Impulse (J) = force x time.

J=FAat (N-s)

Impulse causes a change
M ot

J=Ap=mAv

EXAMPLES

Penalty kick

* Faot applies force (F)
over time [At)

» |Impulie changes ball
memgnbum — speed
and direction

*’ Impulse = linear change * Terque from eccentric force = angular change

6. HL: FRICTION, WORK AND POWER IN SPORT

— — -— — -~

AMGULAR EFFECT OF ECCENTRIC FORCE
A force applied at a distance (r) from the oxis
creates o borgue,

t=rxF (N-m)

Greater distonce = greater torque
(greater angulor acceleration),

Tennis forehand

* Racket opplies force
off the axis [eccentric)

» Torque (r) increases
racket head 5F=|‘.'-d

* Greater spin & pace

FRICTION WORE AND POWER
Oppotes motion between surfoces. Work (J): W= Fdcosd
Types: static, kinetic (sliding). (Force x distance in direction of force)
rolling, air resistance (drag). W
Dicection Power(W): P= == = Fvcos#
e {Rate of doing work) i
4’- Greater power = more work 'i;/
done in less time.
Frictien
S o—— Opposes
rrkiomn

OPTIMISING POWER IN SPORT

TECHNIGQUE
#* Reduce urmvanted fnction

* Optimise force application

* Uy corract angles & timing

# |ncreass effective contoct time

EQUIPMENT
¢ Reduce drog (asro design)

* Reduce rolling resistonce

o » Improve grip (shoes/ball racket)

# Improve energy return

*’ Minimise resistive forces, maximise useful work and power.

r ")
SPORT APPLICATION

* Esplaing sprint start, change of
direction, tackles ond collisgns

" '5-'!:.'1.l:||'Z|il‘:||l critical in bolancs,
londings and cutting

* |mpulse in striking, throwing,
kicking and blocking

* Power production linked ta

performance cutcomes

Y A

2
9 DO NOT OVERLEARN

Trigenarmetry s MOT
assessed in SEHS axams,

Focus on understanding
forces, equations and
application.

e -

3
(8 KEYLINKS

B.1.1
B.1.2
B.1.3
B.1.4

B.22
B.2.3
A2

Farces

Mleasurement of forces
Equilibrium

Linear mokion
Pn:-lmﬂ'ilr. mation
Cireular mation

Cammunication af data

@ oauick cHEck
1. Stote Newton's three laws ond give a sport example.
2. Define linear velocity and angulor velocity.

What affects stability in sport?

Explain how impulse changes momentum.

I & collision, what quantities ore conserved?

How can friction, work and power be optimised?

-l L

& L
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YW EXAM PRIORITY - MUST KNOW

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

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

# Linderstanding allows optimisatien of technique, equipment
design and strategy.

s Influenced by envirenment and individual factors.

* Ethical and environmental responsibility is essential.

THEME

B.2.2 FLUID MECHANICS

Homeostasis: maintaining a stable internal environment

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

1. PROJECTILE FLIGHT DETERMINED BY INITIAL VELOCITY 2. RELEASE HEIGHT AND WEIGHT-TO-AIR-RESISTANCE RATIO

AND ANGLE OF PROJECTION

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

Projectiles are affected by gravity and air resistance (drag). || increase flight time and distance.

EFFECT OF RELEASE HEIGHT

Air resistance (drag)
T WEIGHT-TO-AIR-RESISTANCE RATIO

Height opposes motion
4 Initiol velocity ;,:"‘"'"#’_““ﬂ, e
- o ———— e 1akt
(spead) . \ @, ik, S eight (N)
v:/ / e m High release HE Air resistance (M)
R S ‘\%'%E‘ {greater time *a
e ] in the air) 3

Higher ratio = less slowed by drag

Angle of ) (travels farther/maintains speed)
projection (6) Gravity (g) @ R
acts ¢ s
downwards W Low ﬂ:'I'EﬂE i, Lower ratic = more slowed by drag
Distance g.’-@’/ L % (shorter flight/less speed)
- o in the air)

T Initial velocity and optimal launch angle (=35"-45" for javelin)
increase distance. Drog reduces height and range.
Throw higher and increase the weight-to-air-resistance ratio

* to improve performance.

3. HL ENVIRONMENTAL CONDITIONS AFFECT FLUID FORCES 4. HL BUOYANCY, LIFT AND DRAG IN WATER AND AIR

Erwvironmental factors change the density of air or water,

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

Ferces act in and arcund fluids to support, oppose or redirect movement.
altering drag, lift and buoyancy.

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

TEMPERATURE HUMIDITY AlR PRESSURE WIND WATER SALINITY ALTITUDE
0 &, pis
-.".ﬂ.\_\_ Euq','l:ln-t.'!.r {CmﬂtEd h'j' tumrd hmah
@ — —l:j ﬂ_ ﬂ [upthrust) the stroke/
A hand path) = Divection

« Worm girless  » High humidity  » Low pressure * Heodwind * Salt water # Higher altitude 1 of travel

dense = {more wabes (high alftitwde) - T drag mare dense == lags dense — Drog l

less drag vapour) — less dense air « Tailwind — t buoyoncy  air — | drag . A - (woter Crag
A b bess dense air —+ less drog ld than frash {but also — 3 Faaltomicd] lair resistonce)

+ loss o wate i ) ———

less dense — drog * High pressure : o Waeight

slightly less —e ot dente Woight 2o

buoyaney air — more drog (gravity) (gravity)

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

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

*

5. HL BERNOULLI PRINCIPLE, ANGLE OF ATTACK AND

L §

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

MAGNUS EFFECT

BERNOULLI PRINCIPLE ANGLE OF ATTACK MAGNUS EFFECT TYPES OF DRAG IMPLICATIONS IN SPORT

Eie it The angle between the A spinning ball creates a pressure SURFACE DRAG SP‘:;E:HLH _ s 5
oVEr : - diffe nredicne 9L i e ] &r nigue reduces drag.
e i e object and anceming flow. Iflerance, producing (skin friction) + Equipmant designed to be
Spin stresamlined.
* Performance improved.
FORM DRAG ETHICAL
Faster air (pressure drag) = [Fair use of equipreent
{low pressurg) and technology.

# Responsibility to reduce
envirenmental impaet.

Sloweer air under

surface (high pressure)

(maore drag)

*

producing lift or curved flight.

Emall angle — stable lift
High angle — stall, loss of lift

Resultant
lift force

Shape, angle and spin affect pressure differences,

WAVE DRAG

[waterfair woves)

*

REGLILATORY

¢ Rules Bmit equiprment advantoges
(o.q., swirrwear thickness].

¢ Wind readinga offect official
recards mn athletics.

= -

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

SPORT APPLICATION

to reduce drog,

Cyelists use aero pesitions
and equipment_

Swimmars streamlines and
steady strokes reduce drog.

Cooches odjust strotegies
based an environmental
conditions,

L ]

9 DO NOT OVERLEARN

You are not required bo know:

* Advanced equations for Fft/drag e

caelficients

Detoiled computational fluid
dynamics (CFD)

Compla: turbulence models
Enginesring dedign calculations

Full retesralogical modelling

HiUs  |=
P

Fp = 5 CppAV? /,;;,

;s
& KEY LINKS

& Links to B.2.1 (Kinematics] -
projectile motion.

actions influence onergy cost.

balance) - environment affects

# Links to B.2.3 (Energy Systems) =

# Links to 8.1.2 (Water & electrobyte 3.

thermaregulotion and Auid balomnce.
= Links b A,2.2 (Respiratory System] =
altitude reduces Quygen arvaibobility.

# Links to A.3.1 (Injuries) - technigue
odjustments can reduce injury risk. &.

i
o QUICK CHECK

1. Whot determines the flight of o projectile?

2. How do release height and weight-te-air-resistance
ratio affect performance?

Marme three environmental factors that influence
fluid forces.

4. Duefine buoyancy, lift and drag and give one sparting

owample of each.

5. How do angle of ottock and spin influsnce |ife?

Describe three types of drog and their implicotions.

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

Optimising performance, safety and participation * Fhass onchime inprovesperiormonos rechicss Injry iswend

increases inclusion

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

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

i

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\
e IMPROVES PERFORMAMCE
@) rrePaRATORY Fil B . 1(': P
us on key events and sequenc Il
Set up the body - gy
and prepare * Develop power, speed and occuracy
for action * Refine technigue and timing @
i — ' : M s
, | | 5. REVIEW ) ([ 2. ANALYSE :
© rorce ENHANCES SAFETY . 5
PRODUCTION . N k. Reassess and ldentify phases,
Ca 8. # |dentify risky positions and loads measure impact s key events and
force and speed * Correct technique faults /J AND REEINE ISSUes
. * Reduce injury risk II @
e CRITICAL INSTANT , S = \ J
Key event that INCREASES ACCESSIBILITY \
determi utco . 3
I:&.g.n:;;]m:n:tﬂct}m * Adapt technique, equipment or tosk - . ‘/
* Rernove unnecessary barriers A. INTERVENE Foir ™)
- * Support inclusion and participation Plan and apply 3. DIAGNOSE
) roLLow-THROUGH chors < Determine causes
Decelerate safely ; ) and priorities
and direct force GUIDES DECISIONS
. through the body * Inform coaching, training and rehab (eﬁ
* Track progress over time ~ ~/ ~ -
* Maoke evidence-based adjustments J
* Each phase has a purpose — master the key events. * Phase analysis turns information into action. * Revisit the loop often to keep improving.

I — — — o e _ L

4. VIDEO, OBSERVATION AND EVIDENCE SOURCES 5. REHABILITATION AND COMPENSATION IDENTIFICATION

Multiple sources provide reliable and valid evidence. | Analysis hElps find problems and plan solutions.
I " i -3 - . E o P =T
OBSERVATION |DEHT|F‘I' COMPENSATIONS |
el P O N . TECHNIQUE ADAPTATIONS
* Note what, when, how often and cutcome COMMON SIGHS POSSIBLE IMPACTS * Madify range of motion or stance
1 * Cnnsi:l'er_n:nnte:ft and emvirenment S y e * Adjust grip or movement pattern
p * Reduced range of moticn | (| \ _ * Simplify key events
VIDED ANALYSIS e Pan i * == | * Higher energy cost g
* Slow motion, frome-by-frame review E : g
* Exsemive jont lood * Overuse injuries —
* Angle, zoom ond line/angle tocls | —\'|
— * Enobles comparison over time 4 T * Loss of efficiency EQUIPMENT ADAPTATIONS
—_—— — —_——— _—-.1 0 # Lighter rackets or larger handles
TECHNOLOGY AND MEASURES N W
* Wearables (.. GPS, IMU, HR) ' REHABILITATION APPLICATION « Assistive devices and supports
* Force plates, timing gotes, jump mots i { i J
* Data: speed, force, power, angles, time ASSESS RESTORE RE- EI'JLICATE RETURN —= 2
'
- . ﬂ_ TASK/ENVIRONMENT ADAPTATIONS
ATHLETE FEEDBACK ::: —+ x ; >
& MPE, ombat. renfionic ond gualk * Reduce distance or court size
* Pain, fatigue and perceived effort Identify Mobility, Technique Grodual lood * Adjust speed, time or repetitions
3 ot limitations strangth ond and movermnent and sport- X ; ¥
\ SUPRor s haf pichis o and pain contral potterns specifie work \ Flrnwde L mjd Iﬂils - L i
* Triangulate sources for the most accurate picture. * Fix the couse, not just the symptom. * Adaopt the constraints, not the potential,

LN

~ I T ™ ey
SPORT APPLICATION - TENNIS SERVE @ DO NOT OVERLEARN é? KEY LINKS Q QUICK CHECK

Using phose analysis te impreve performance and reduce injury risk.

You are not required to know: * Links to A.1.2 (Intro-system Nome the four phoses used to anolyse
. {Elck s communicotion) — nervous and adiscrate skill
detailed kinetics

@) preparaToRY
Tipr: Bolomced stanos,
conssslent ko hoight
Chacla: Toss ulaady,
bedy coiled

endocrine contral of movement

o Links toA.22 (Energy 4 2. Give two ways phase analysis improves

(2] ﬁﬁ. PROOUICTION » Complex stotisticol Srerciiicly o fncnithat RArNI.
; procedures
watend and ralete 3 A
Chacks: Follesfension, * Links toA.21 (Water & electrolyte 3. Explain how the anclysis loop works,
rachat sposd » All technalagy brand = bolonca) - kydration ond performance
(3] CRITICAL INSTANT specifications , 4. List two sources of evidence used in
p:: Ii:::n::l ot haghast * |inksto .ﬁ_.?_ﬂ I:R-Ef.pirl:l‘l-ﬂ:-n}—liﬂrgﬂ'l moverment ﬂl‘ll!l!:,ﬁi:i_
Chacke: Ball sorioct out s Biomwechanical equations F: ma 's-upp|:|r dmri_gul:h'l.'rl.]'

i Troed, frm wrist

O rowow-THroUGH
Tipaz Lat rockst decelarote

' _ 5. Give one exomple of a technigue,
- F'ulhr.ﬂu-gil:u! medical @ * Links to A.1.3 {Cnrdlnmstuhr equipment and task adaptaticn.

e dingnases system) — transport of oxygen and
Chacies: Finiah balonzed, nutriants
ne sbrupl slep

* Small improvements in each phase create a big difference.
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GEUE 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 SUSEEPtibl-E to iﬂjl..lr:f? * 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.
) —
AGE SEX DIFFERENCES PPE (PERSOMAL PROTECTIVE EQUIPMENT) SPORTING ENVIRONMENT
» Growth spurts can » Femnales: wider pefvis, » Absence, incorrect fit or poor quality * Waeather: heat, cold, rain, wind
reduce coordination greater Cl-angle — knee 2 :
and flexibility ctress e * 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 fluctuations | * Travel and long fixtures
and adolescents — J :-::Ei:zﬁt el increase fatigue
\ 4
——— —
PREGNANCY TRAINING EFFECTS
» Hormonal changes increase + Too much, too soon
ligament lasxity (sudden T volumafintensity)
= Postural changes increase + Inadequate rest & recovery
load on back, hips, knees » Poor periodisation
¢ Rediuced balamee and * Poor technique or fatigue
core stability increases injury risk
k bl
CONGENITAL FACTORS PREVIOUS INJURY ¥
» Structural variations (e.g. limb % Scar tigsue and altered
length, alignment) mechanics
+ Jaint laxity * Reduced strength, balance ' Injury caused by a sudden, excessive or unexpected force,
« Weak connective tissua oF propricception | - .
+ Poot posture (e.g. flat feet) + Higher chance of COMMON MECHAMNISMS
re-injury ¢ Collision or contact
« Fall
- = » Twisting/pivoting
"2 — e —————— » Ohverstretching
ﬁ" You ean’t change all internal factors, but you can manage the risks, * Struck by ohject
- - —,
KEY POINTS Happens Force is @ Damage may be Q Example: fractunes,
1P B greater than irromepdaate and ligamant tears, muscle
il trapue can somaetimes %- tears, drdocations,
talerate fevire - contusieng

e

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

e

4. CUMULATIVE TRAUMA (OVERUSE INJURY) 9. 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.

o & -~ o S . —= = =
WHY IT HAPPENS OVERTIME... CONNECTIVE MUSCLE BONE SKIN | BRAIN

TISSUE | [FUNCTIONAL IMJURY)

* Repetitive loading o/
# Small tissue damage

bBanlds up # #
* Inadequate rest &

recovery Il

* Poor technique or
training errars
W it

[ Marmal Microdamage
tissug accurmulates

Contrals amd
coordinates the bud}'

LS B e A Injury: concussicn

COMMON EXAMPLES Ligaments, Provides force Provides structure Protects the body ' Pl
N | f S e |,} | tendons, cartilage for mowernent and protection | from the environment [ c-fn::m hesin T
\ l'r,.- 4 {e.g. tibis) 31 ] /I Injuries: sprains, Injuries: straing, Injuries: fractures, | Injuries: grazes, function)
:3" = . ( straing, tendinopathy, | | tears, contusions stress fractures, blisters, lscerations,
L - o oY | cartilage damage bone bruising | | burns
Lower back pain %, LN S g FLY A
Shin splints {e-g. Achilles) [e.g. from poor load
management) J Concussion = a functional injury (no structural damage visible), Symptoms may include
- e L x ~ headache, dizziness, confusion, nausea, sensitivity to light. Must be managed correctly.

* Oweruse injuries develop gradually and can be prevented.
| ‘k Know the tissue = know the injury = know the managemaent.

" _ — % ==

6. OVERUSE / CHRONIC INJURY (HL)

Long-term injuries linked to technique and biomechanical maladaptation.
. - g W J-— s S -"H.l F B 'l
S

CONTRIBUTING FACTORS

* Poor technigue
+ Muscle imbalances
or w‘:al:ne:.:
+ Limited mability/fexibility
» Poor movement paltems
* Ineorrect equipment
+ Inadeguate load
. management

e

BIOMECHANICAL MALADAPTATION | OUTCOMES |

:ﬁ; Whan the body adapts to poor + Persistent pain
' mitvement patterns —+ abnarmal « Reduced performance
| stress on Ussues. — w— + Increased injury risk
Example: Owverstriding in * Longer recovery time
| running increases stress

an knees and shims, x x |

ﬁ"' Good technique + smart training = fewer injuries and better performance.

—_ 4

. T ~ o -.

SPORT APPLICATION 0 B é} KEY LINKS e e il

Inpury prevention keeps = B.1.2 Musculoskeletal system — i ! ' A

athiletes available to train You are not required to know: straches & Raetan o 1. Give bwo internal and two external risk factors for ingury,

and compete. + Detailed pathology or = B.1.3 Movement analysis — 2. What is the difference betwesn acute and overue injunies?

medical management technique and biomechanics ; i :
Sereen, identify, reduce - hamibeation » B.2.1 Training principles — load, 3. Name two titsuss commonly injired in spart and one
: - . Drug classifications
risk, mionitor, revise. overload, recovery enampin injuEy For mach,
= Surgical procedures P ;
; _ = B.2.2 Enorgy systems - fatigus 4. Hew does poor technigue increase injury risk?

Healthy athletes * Detailed brain anatory increases injury risk . A i 2

perform better {only know comcunsion s B.2.3 Injuries — types and 5. Wiy is a presious ingury a rsk factor?

for longer. is functional injury) management
. E A o = e U "
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+ EXAM PRIORITY -

B.3.2 INTERVENTIONS RELATED TO INJURY

# Llze appropriate equipment and correct fit

MUST KNOW

Reduce abnormal force and improve force absorption

THEME

Reducing risk. Managing recovery. Returning safely.
s Prepare the body and use correct technigue

* Manage inflammation with PRICE and N5AIDs (short term)

GUIDING QUESTION: How can injury risk be reduced

and recovery managed safely?

& Heal — rehab — return using progressive stages

+ Concussion: stepwise return for brain and body
L "

3. PREPARE, PERFORM AND PLAY SMART

1. INJURY PREVENTION 2. PROTECTIVE EQUIPMENT

T AR AND EQUIPMENT FIT
Minimising abnormal force and
: : : PREPARE THE BODY CORRECT TECHNIQUE
improving force absorption . = ]
; PROTECTIVE EQUIPMENT Flexibilit s
b i ili ;
MINIMISE ABNORMAL FORCE IMPROVE FORCE ABSORPTION m 0 Use efficient movernent
L = R —————————.—a1 ] ., = @ pn:‘te‘:u 'I'I.JIﬁErﬂbI'E martans range FIEHIEIT'IE
Impreve strength to resist ible muse body part &
& high farces Hf‘ S o g e @ Warm-up « ! Reduces stress an
- ises t bur ks ina -
Good movement control "ﬁ' Good neuromuscular contrel Q Tﬂﬁiﬁsem'w o Joints and tissues
and stability Prehabilitation
=" 4 Effectve technique sl ik Get expert feedback
(=-| Appropriate training load - TR O TR o 6:\ - po ; gt g and video analysis
{pmgressiue awerload) o F"ﬁf"l":'“'iPE‘;'ﬁ’; M
Shock-absorbin ipment
& Adequate rest and recovery -H-@h ol Rehmalbar s Check standards
Z and compliance . DEVELOPMENTALLY APPROPRIATE RULES & LOAD
t;) Safe p“!ﬂ?'"“g surfaces Body composition .
and emvironment % (healthy range)

i X & X,

EQUIPMENT FIT CHECKLIST

| | ABNORMAL FORCE = HIGH RISK OPTIMAL FORCE = LOWER RISK | |

Correct size for body and age Mateh rules Limit contact Appropriate Progress skills
:z;:l;hﬂmc:;:; Eﬁ:::ir:d”:::?gmd to age and and high-risk training volume  before increasing
| gk B :lnd St Snug but comfortable (no movement] maturity situations and intensity competition

Does not restrict movemnent or breathing

Cacihe faiteﬂiﬂgi- and good condition Examples of injury risk reduction
Fn-ntbnll: proper I;at;lr]ing tﬂhniqw and Bmit hwding i
younger players,

Gymnastics: teach progressions before advanced skills.

Q0000

Reassess as body grows or roles change

Running: build weekly distance gradually; vary surfaces.
Right equipment, right fit,

";‘35:" Reduce the load. Improve control. Absorb the impact. ' right protection,

-

1 Prepare well. Move well. Play smart.

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

4. INFLAMMATION MANAGEMENT 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
(ot i S TEARS OR FRACTURES | | MODALTIES STAGE ~ Cognitive / Leaming ~ Physical Activity Goal
PROTECTION » Raducs pain and inflammation * |nflammation ' y
‘ 0 Protect from Further injury - (days) * For severe damage » Aadish pain control | 0 Relative rest ;:'j:”mes' all-- L Recovery
(brace, support, rest] . HE||:I restone movement * Rapoi or instability and tiuse recovery g
e (weeks) * Aams to restore » Examples: heat, 1 Light cognitive Light walk, Symgtom
REST o Do el | gy heling L - g 3 e, wivrasound, activity daily activities limited
Relative rest - avoid e TENS, electrical : : .
S biine that Mlesea i S i o (weeks-manths) | * Follow post-op Eanclation 2 Schoal Jf work Light aercbic Increase daily
o by e protocal reintroduction (e.g. stationary bike]  tolerance

ICE © e . . L
) : » Follow guidelines and > oy Sport-specific Running drills, .
R check contraindications r P &, 3 exercise no head impact T
ey 2=3h : {n,g h.idnqr L .-; .-:_-_"-: :
II ; blee-l:;i riskll = 4 Mon-contact Harder training Increase
:DHPREEEIDH 3 " training drills [no contact) training load
AR Ge PROGRESSIVE REHABILITATION =
reduce sweling ‘ 5 Full-contact Morrnal training Restore
BALANCE .d — ™ practice activities confidence
ELEVATION @
-+ -+ =+ [H| > -+
Raise the injured part . K g‘ ﬂ ” ,ﬂ- f 6 Return tl:l sport Returmn ’Im normal PeiFortsance
competition ame
abewe heart level e Coll il il - R B P petilt 9 play
o blnl Eywelfing  movement  strength pamwer ipecihe  perfcemance
Painrelef& T Tooe RED FLAGS - STOP AND SEEK MEDICAL REVIEW
Functian healing Worsening headacke * Repeated vemiting

b

=

T Manage pain and swelling early, but do not mask pain to evertrain,

Key principles: Indridualise « Gradual lood = Specificty « Monitor regponie
Conliny movement = Patience ond consistency

'ﬁ? Heal the tissue. Restore function. Return to performance.

Drevwsiness * Confusion » Seizure « Meck pain
Weakness/tingling * Slurred speech

" Step up only when symptom-free. Step back if symptoms retumn.

SPORT APPLICATION

Basketball: strength and landing

h I @ R

Interventions are specific to the sport,
athlete, environment and risk p-mﬁle.

.

technigue reduce ACL and ankle injunes.

El.lg by: tackle technique, neck strength .
and mouthguards lower injury severity.

Dance: flexibility, warm-up and load

managemant reduce cveruse Injunes.

Swimming: shoulder stability and
gradual velume reduce impingement.

or side-affects
technigues

of Progressions

basic principles

£

* Specialist tests and
diagnostic criteria

» Medical managernent beyond

i
9 DO NOT OVERLEARN

You are not required to know:
* Detailed drug classes, doses

Surgical procedures or fixation

¢ Exact rehab exercices

Focus on principles, purposes
s and the sequence of cane.

-
& KEY LINK3

* Links to A.1.2 (Intra-system communication) -

mervous and endocrine responses influsnce
injury risk and recovery.

# Links to A.2.1 (Water & electralyte balance) -

hydration supports recovery and tissue repair.

* Links to A.2.2 [Energy systems) = energy

availability affects adaptation and healing.

* Links to 4.3.1 (Cardiavascular,

Respiratory, Muscular] - rehab improves
CV fitness, strength and maovement capacity

safely.

- Linh'.. to A.332 I:C-nnl;rn| -EI r¢gu|a!iﬂn] -

technique, balance and proprioception
reduce injury risk.

i
o QUICK CHECK

how do WNESAIDs Rt in?
to return to performance?

stages and their goals.

2. What should be ennsidered when
selecting and fitting equipment?

3. How do warm-up, prehab and
Ilﬂ:hnique ricduce iﬂg'ur"l rsk?

4. What are the steps of PRICE and

5. What is the sequence from hualing

1. How can abnarmal force be reduced
and force absorption improved?

6. List the concussion return-to-activity

IB sPORTS, EXERCISE AND HEALTH SCIENC
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LRGN C.1.1 PERSONALITY

* Personality = relatively stable patterns of thinking, feeling

and behaving.
GUldl ng ql.lEStlﬂnt Hﬂw dﬂ EtUbI'E traits ﬂnd Sﬂﬂfﬂ, * Shaped by troit-environment interaction and social learning. '
E.:(PEFI.E”E'EE ShﬂPE SPﬂrﬁng bE‘hﬂ'ﬂ"iﬂ Ur? * Measured with validated self-report questionnaires (e.q., Big Five).

* Influences sport behaviour, 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 made up of relotively stable traits

that influence how pEDPIE respond in sport and life. [RANE ARFROACH that can be measured and compared between individuals
| | TRAITS (within the person) | lr:"’f \\ ENVIROMNMENT ' |
- ] BEHAVIOUR | | (outside the person) HOW IT WORKS VALIDATED SELF-REPORT QUESTIONNAIRES
* Biclogically influenced ' :
* Relotively stoble '. in sport ." 3 x:e:::::fht’f; peers, o dentify specific traits v Standardised administration and searing
* Exomples: 3 - = v Reliability — consistent results (test-retest, internal)
| :mﬁd:'rnu andeby-proneness, | Fhﬁ!t_ﬂl‘ T e Create items [ﬂﬂ 1:5] |
g L AL n::ndn:lrnns to measure each troit v Validity = measures what it is intended to measure
* Situotional: pressure, (content, construct, criterion)
competition lewel e Respondents rate how
Trn-l—Enwr:mrn:nt mikh sichanhariant ¥ Norms — comparison with relevant population
Interaction

. .. describes them

.' TH:::UGHT:; \ [ FEELINGS | _ Examples used in sport: o
. (cognitions) / 4+ || (emotions) .' ' ' o Scores indicate the g * Big Five Inventory (BFI) .
'\\ ’ l"-.\“‘ w level of the trait s MEO PI-R -

* Sport Personality Scale (5P5)
Personality is not fixed by traits alone - it emerges from angeing

W
0
F &

* Competitive Stote Anxiety Inventory-2 (CSAI-2)

Use questionnaires ethically: informed consent, confidentiality,

interaction with the environment. oppropriate use, and feedback that supports development.

3. THE BIG FIVE PERSONALITY TRAITS 4, PERSONALITY AND SPORT BEHAVIOUR (NOT SIMPLE PREDICTION)

The Big Five describes five broad dimensions of personality,

Personality influences how athletes think, feel and behave in sport,

each with high and low ends. but it does not determine performance,
TRAIT HIGH SCORES TEWD TO. @ LOW SCORES ﬁucrm..@ POTENTIAL SPORT BEHAVIOURS HOW PERSOMALITY INFLUEMCES BEHAVIOUR IMPORTANCE OF CONTEXT i <0
; 1 % OPENNESS ® Curious, imoginative » Prafers roulns * Triet pew dkills & toctics @ 1 Perception & oppraisal L Tosk de i Personality
" fiow oron) L] Enjp-r-:. vty * Troditional * Adopis to novel sibustions Interprets situations (e.q., threot vi chalenge] {SFHH"I. pﬂﬁlﬁﬂﬂ:l gth_H tandersciss
» Dpen bo new ideod # Lews feadble » Creative problem-sokaing and probakilities,
¥ Orgarased, reliable # Dasorgonised » Consistent traming [ I ! hewas affart tuation '
CONSCIENTIOUISHESS e - (pressurs, stokss)
(doty; sell-discipling] Hard-warking » Caraless * Plons & etz gools
2 # Gool-focused * Easily distracted o Falloves coach mstructions 3 c.n.p.mg & emation rtg_‘nlj,g“
' ' Mo tress, anuiety, frustrot / Development
® ® oTRavERSION & Outgaing, energetic o Chaet, reserved # Theives in beam seitings T .Il {-u-g: :xperien:e]-
.. [sociabiiy] : En{x.uﬁmtlm i PL::HEMIde : :rk:ﬁmﬂllcﬁmm:ﬂ & l’S d Decision moking & risk toking
AL I L T i r = in m Mign
| " | —— | . e Chooses actions under pressure Othar factors
AGREEABLENESS ~ * Kind, truating » Challengng * Supports teommates (abslity, troining,
(cooperotiveness) » Cooperative » Competitive * Reschves conflict -‘ 5 Interpersonal behaviour physical, health) KEY POINT
L En"lpﬂ“‘rétit L] EkEpl'i'Eﬂl ® Pasitive beom chmote Eﬂl‘ﬁrl'rl.ll‘liﬂﬂtl‘.‘t, leads, I:MFEI'I:ITIE'S
: : : 4| Two athletes with
MELROTICISM / ® Cobm, socure v Arsdpus, roody o Capang with pressure the same traits may
) EMOTROMAL STASILITY = = Hondled siress & Easily stressed s Bounces back Trom sethas behave differently
{mnuiety-proneness ) + Emctionally stoble e Self-doubt * Consistent performonces in diff ¥ Tt
Use parsenality insights to support developmant and environments, - entbetatoiin ) it
Trarts exist on continua — most people are somewhere in between. not to label or limit athletes.
L |
5. HL: SOCIAL LEARNING THEORY AND PERSONALITY DEVELOPMENT 6. HL: PERSONALITY CAN CHANGE OVER TIME
Bondura's Social Learning Theory explains how social experiences shape personality. Personality is relatively stable but not fixed.
1. OBSERVATION 2, IMITATION 3. CONSEQUENCES 4. RETENTION & WHY CHANGE OCCURS ' KEY MESSAGE
Pay aftertion to Mantally roheorss Seo rewards or REPRODUCTION . u"f P | | okt
others’ behewiour —»> then copy - puneshrnents = | Remember ond repeat Maturation & developmaent gy - B d‘““-‘;ﬁ ”““";Eh“b'“-
[2.g., teomemolos, observd [abserved thi bahawiour in (bilogicol and cognitive growth) Oppeiacii i EaRpla e
enachiod, athletes) behoviaur vicariaushy) appropriate situations o Training the mind (s.g., radience,
Experiences & learning self-contrel, aptimism) can shift
(success, foslure, feedbock) R
. ., ’ L,
Intentional practice v Environment can suppert growth
ROLE-MODEL STATUS {self=reflection, gool stﬂir'rg]- in positive directions.

People with higher status are maore influential,

L J
Hewpected, hrgh pn-rf-wmm.g aftroctive,
A . Y MORE INFLUENCE

Grooler attertioa
- Medigm viohn Peers, beammotes — T
=¥ strongar imutctien
: : =h ?’Eﬂl_fd’ |mPu|:|_-nr|
Lorw santus  Less influential . :
personality & behovicur

Quolity role madels + positive consequences build odaptive

personality and sporting behaviours, Focus on growth: mindset, hobits ond environments can change
whao we are and how we perform.

Sacial anvircnment
(coaches, peers, culture shifts) CRUCIAL EXAM POINT

Mo single personality Fmﬁle guarankees
Life events & tronsitions sporting success.

(injury, maoving teams, etc.)

ol

High perfarmance = interaction of
many foctors: physicol, technical,
tactical, psychelagical, social.

e

il B T i E, R ™ B
;’. SPORT APPLICATION € DoNoT OVERLEARN & KEY LINKS o QUICK CHECK
*  Know voursell self-oworenes : e Links te A.1.3 (Contral of mevemant]:
ﬂmr@TMui:ﬂﬂ wﬂhiﬁ;. L = Wm;}%r sheventpee le .Mll.inﬁm'.:' - 1. Dehne perionalily in your cwn words,
ot L " 2. Esplain the trait-ermdronment intarsction.
* Build strengthe: uie trats b pour atvaniogs # Fized “idoal athisle™ perionality # Linka te A 2.1 (Energy systama): o | ]
: : ianili i 3. What are the fren Big Five traits?
(... conscierticanens for conmmtant proctica), = o e conscientiousness supports effective
i‘I:-ernE: S R Eping SSewcovery. 4, Give one way soch troit con influence
* Monage challenges: e.q., oncily—uie coping # Links te B.2.1 (Hoolth and wellbaing): sport behaoviour.
: . | lni i tinnal skobbs niol
H P T LR poate e e 5. How does Saciol Learning Theory
* Develop through smaranment: seak poaitne = C:e'lerrrml:l.u: ‘hmh"g_ i s Links to O {Skills & strotegies): tecmwork exploin persanality developmant?
role model ond supporties teoems. (rcits dacide everything”) [agresablone] end declion making &, Why can’t personaiity simply predict
(spenness) support performance. rparting perfarmnce?
\ * T = A O A
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S C.1.2 MENTAL TOUGHNESS

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

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

B T ) 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 2. MALLEABILITY AND SELF-REPORT MEASUREMENT
Mental toughness is made up of five interconnected attributes. Mental toughness is not fixed — it can be developed.
3 SPORT EXAMPLE ,, \
CHALLENGE APPRAISAL ﬁl Ailskiathall Slavar i MALLEABLE (DEVELOPABLE) SELF-REPORT MEASUREMENT

close final quarter as a chance ] ; .
to prove themselves, not * Built through experiance, reflection
something to fear. and deliberate practice

Mast comrmon tool:

Mental Toughness |
Questionnaire (MTQ48)

opportunities for growth rather
than threats.

EEIM_MI‘I_'M-ENT ' SPORT EXAMPLE
Sets meaninaful goals and A swimmer sticks to Earh.-'
stays dedir:la':gﬂ:ts the p;:&ss morning training during coping skills GROWTH

wr pen inter to reach peak form MINDSET
even when it is difficult. ] :Isumr:e:aa e l + Improves with challenge and

intertional feedback DELIBERATE » Athletes rate how true

CONFIDENCE SPORT EXAMPLE PRACTICE statements are for them
Believes in their abilities and A tennis player trusts their fe.g., 1= not true, 5 = very true)
trusts preparation to perform practice and takes on h == g \ J
under pressure. aggressive shots ina ;

e

) —

l
Sees pressure and challenge as |

* Strengthened by setting goals,

managing stress and learning * 45 questions

* Measures the 5 attributes

1,
[
|
e
r
|
|
s
P

- —— e | EXAMPLE ITEM (MTQ48) ATTRIBUTE MEASURED
PO A '
PE‘R.CEI‘JED C-GHTHDL [ 5 HT EH HFLE . If-l'l-jn"j" l:hil"f.'n'ges. Chﬁlltﬁgﬁ' i,'IFF'F{liEE_'II
| Focuses on controlling what [ A foothaller controls their { !
I they can (attitude, effort, breathing and positioning | am eammitted to my goals. Commitment
i i ther tha [ bout '
Il o Uty ) ::E r;Fere: s Ll . | am confident | can achieve my goals. Cenfidence
RESILIENCE SPORT EXAMPLE | stay focused on what | can control. Perceived control
E"""'_"‘"“E back from setbacks A volleyball team loses . set | beunce back quickly after setbacks. Resilience
quickly and learns from but resets, learns and wins - : <
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. HE: SELF-FULFILLING PROPHECY ~ 4. HL: LEARNED HELPLESSNESS - PERCEIVED LACK OF CONTROL
CONFIDENCE LEADS TO SUCCESS i
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 perform poorly.
lr- r— s ! 7 ™ P ™\ s ™ =
BELIEF BEHAVIOUR OUTCOME REINFORCEMENT | LACK OF CONTROL I/- LEARMED POOR PERFORMANCE lz CONFIRMS BELIEF
(High confidence) | — -+ —> . | HELPLESSNESS | |
f'«"h::re effart, Batier p:.rF-:-rmannE SuCCEsS INCTeases Aiblose faate rad ! Less effort and = | Poor results confirm
persistence and and achievement confidence 1 =t R - rsistence lead to the belief of
, : are out of their contral | Mativation drogs. P
uze of effective and beliaf . lower parformance
" Moths Athlete stops tryi pe helplessness.
strategies | te.g., “Nothing | do : st and maore failure,
I knew | rakes a difference”). or avoids challenge.
could do it!

d 4/,
4 4
T LS
Pasitive expectations become self-fulfilling through behaviour. 7 Breaking the cycle: restore control, set small goals, use positive feedback.
{ SPORT EXAMPLE: A gymnast believes they can land a difficult routine, trains hard, [ SPORT EXAMPLE: A striker misses saveral chances, believes they can't score,
| cormmits fully, lands it successfully, and their confidence graws further. stops taking chances and slips further into poor form

2. HL: HEALTH ASS0CIATIONS

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 FUL'-'HE
& BURNOUT SYMPTOMS | CONTROL STABLE UNSTABLE MOTIVATIO
(Does not change (Can change INTERMAL + LINSTABLE
+ Better stre t *  Lowar and rumination INTERNAL ‘ ; .
in2i ek ot | i | b |
» Groater sense of purpose . F"-"““‘""d_'“"* e.g. natural abiity Kewps motivation high
and eontral . Bau?r relaxation and ::P::L:ﬂ ("IF | work harder, | can
routines _ ' _ "
* Lower risk of emational e.g.affor, preparation e
exhaustion and burnout o E::::‘r more restorative G"HTEHHAL EXTERMAL + STABLE
txide cont . bod huck, .. referes decision, \ -
» More positive mood Theck; rofares, r’ i e Least adaptive
poor facillion waalhor candilzons
and wellbeing * Improved recovery and westher other Leads to helplessness
next-day performance paophe) ‘ H: . (“It's jumt bad buck,
y J LN " & there's nothing | can do.”)
TT  Developing mental toughness supports both performance and wellbeing. 70 Encourage internal and unstable attributions to support learning and persistence,
SPORT E}_I:.IIH.HF_"LE: A -!ngy player who mnnuges.s.tregs will, r'n...iiﬁ.ta'ins- routines and SPORT EXAMPLE: A player loses a match and thinks, “| didn't train hard enough”
stays positive is more likely to sleep well and aveid burnout during a long season. (internal, unstable) - they are more likely to train harder next time.
Fa e
4 PRESSURE SPORT EXAMPLES & KEY LINKS = QUICK CHECK
@ Panalty shoot-out in football - challange appraisal, . t;‘; t'::":‘.':r:: [Mervous systom): manages arcusal Mama the five core attributes of mental toughness.
confidence and perceived control, P ! How is mental toughness measured?

e Links to A.1.3 (Skill acquisition): deliberate practice
@ Clutch point in tennis = confidence and builds competonce and confidence.

commitment.

Explain how self-fulfilling prophecy works.

s Links to B.1.2 (Stress management): coping skills What is learned helplessness?

~
& !-"':ﬂ-!'-‘!'*.—e

Final lap in track — resilience and focus under support the 5 Cs. 3
% extreme fatigue, # Links to B.1.3 I:.S|uup]: better mental lm.l-ghn-e:: Hﬂ: Iri nﬁmal EhﬂEEE- linked to mental health
U 2 = o r s supparts better sleep, and vice versa, b o
ASC=-MINUTE ifn ra = CiOlTy SAIFE aur Contro ' a "
a of mtrnllablz; o i *  Links across topics: mental teughness underping How do '"'_“r“_“']' unstable attributions help
; P#rﬁ:lmun:n, haalth and wull'bqfng. future motivation?
\ 4 2k
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W EXAM PRIORITY - MUST KNOW

THEME

C.2.1 MOTOR LEARNING PROCESSES

Guiding question: How are skills acquired, practised and perfected?

Motor learning = relatively permanent change in ability to perform.
Performance = what we can do right new (can fluctuote).
Learners move through stoges as they develop and proctise.

Learning is influenced by constraints and the environment.

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

1. MOTOR LEARNING vs PERFORMANCE

e = . 1| Learning = processing information through the brain to create a plan for movement.
MOTOR LEARNING [ PERFORMANCE I P A 2’ : i
Relatively permonent change i , (1] INPUT SCHEMA THEORY _ ]
¢ Relod I:rp-ﬂ ng = What we can de right now. | Y e TR R
o EDPE. Wby _ » Affected by fatigue, mativation, from the environment memory of a movement.
. {:r;;u;i 51 ::L in the brein and nervous stress, snvironment. ‘ \ feyes, -|:1:|-1'+:|. tauch) ) P gl e e
y . {1k .
' bout a skill.
+ Not directly abservable. * Varies from day to day. | || DECISION MAKING e
- I ) ] L] :
» Improved through proctice, * The cutcome of motor learning ﬁ:::et:;:: Ie?s!i&h::n} » Helps recognise situations
feedbock and experience, in action, | . f ; « Guides selection and
" — — - - -""--___-""h,_ 1
N €) RESPOMNSE PROGRAMMING — =S ———= programming of responses.
TN ™ Plan the sequence of * Developed through practice
moverments .
H { d 3
Learning happens Perfarmance happens | : o SCHEMA FEATURES S eapfence,
inside the learner in the environment .u. OUTPUT {a, b wata b it
Send signols to muscles
o FFI:EIJEB moesmaent ﬁ FIE‘HI‘HE = LN l:‘l"‘ﬂdﬂr.ltﬂd ii::ﬁn:;rmlc.‘::::]ﬂ
F : £ - ; plorysr
OCUS: process | Focus: outcome B + . @ Efficient = reduces thinking time R L
. A ¥ e FEEDBACK pana, dribble or thoot bosed
Infarmation obout the 1.§:+ Dynamic — updoted with experience an the game situation.
autcome retums | ;N K
Goal: Improve leaming so performance is more consistent and effective, Practice builds and refines schemas for faster, better decisians.

e, - L

3. ECOLOGICAL MODEL & ECOLOGICAL DYNAMICS

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

Learning emerges from the interaction between performer, task and environment, Learning is non-linear, adaptive and shaped by constraints.
ECOLOGICAL DYMAMICS A FGHHEH\\ RESULT CONSTRAINTS-LED PERFORMER COMSTRAINTS TASK CONSTRAINTS ENVIRONMENT
APPROACH TRAINT
+ Movement is shaped by CONSTRAINTS \1" Learmer solf. Il
continouus inferaction, e T Hﬂ. organises ko = Q@ e
# The learnar explores and Eperionc, find the best Al 3
adopts to the environment. .-.-..:.m[..:.-.:. solution in the
+ Affordonces = opportunities i * Manipulote constraints + Physical (height, strength) = Rubes (e.g. scoring system) * Physicol (weother, surfoce)
for nction, Sy guick ST « Psychological (confdence) » Equipment (a.g. sioo, weight] | | » Sociol (crowd, teommates)
» Perception and movement ! Ef;;:gf:ﬂpbm * Physiological (fitness, . G_‘““"' (e.g- oocuracy. » Cultural (norms, expectotions)
are closely linked. LEARNER ¥ fatique) distance)
I'HI:WEHEHT = Develop odoptoble ! ; 4 Laoths (aarole
_r’ TASK BEHml-D-m ENVIROMMENT performers, » Experience (skill leve] Ei'ﬂ“:kx‘;*ﬁ’ (rimple -+
| CONSTRAINTS COMSTRAINTS \
i e, ecpipment, | . wasther,
SPORT APPLICATION | | ;’:’:‘ N mﬁi il PERCEPTION-ACTION COUPLING SELF-ORGANISATION
A valleybell ployer : r/"ll <4 > ] @ « Seeing and doing are linked . Ln.*l-ur!'reri create their own
u.dupr:s r}mirﬂpp.im.;h i n - . e SOl IGnE,
bosed on their obaty, 4 b 2 m;ﬂli::hﬂn. ion s Patterns aTge withoiut
the set being ployed =k e _ : direct instruction
and the condtions. * Enables quick, automatic #* Leods to odoptoble and
b . . PESPONSES. ] resifient performanos,
Enviranment shapes learning: coach designs tasks to guide exploration, 3 Dusion rich practics emvironments — lat ke axplont, ot and 1

5. LINEAR PEDAGOGY - TRADITIONAL APPROACH

Skills are taught in a progressive, step-by-step manner,

6. PSYCHOLOGICAL REFRACTORY PERIOD & SIX TRANSFER TYPES

PSYCHOLOGICAL REFRACTORY PERIOD (PRP)

- TaSK 1 TASK 2
CPEN-LOUP THEURY CLOSED-LOOP THEORY The broin con focus on only one tosk ot o time, 1G] {Foaan)
I # |f two tasks occur close togethar, response
@ :—uh- > @ o the second is slower, > 7
+ Coused by information-pracessing bottleneck.

» Learner receives informatian *  Legrmer ues feedoock during » Generofised plon stored * Importont in sport (2., reacting to whistle T T T T —

hefore the movement. ond after the mosemaent. IN MEmoTy. then passing the boll), o =0 T Io)
= Plan is sei before action. = Adpnts perfommance in real time. « Guides perfarmance, |1" Daltad e onas i
o Lisad for seff-poced, prode:toble = LUhed in dymamic, chonging * Refired through proctios Yfpﬂpj =

wkilis In_g. mﬂﬂm&ﬂ_ ermirormTents (e.g nvoceon gomes )L and feedback. EIH WPEE GF THAMEFEH e

GEMERALISED & SUBORDINATE MOTOR PATTERNS "1, SKILL-TO-SKILL Y [ 2. PRACTICE-TO-PERFORMANCE | | 3. ABILITIES-TO-SKILLS A

Fundomental mereement pattems

Refimed movements for specific

pais belps oo bounce pass,

Example: Dribbling well

wL _-Ir Loorrung one shil helps Skills larmod in proctice Undertying obilities help
learning onother simaor sldl, improve performance A lrarning naw skills,
Generolised Motor Pottarrs (M) Suboardinate Motor Patterns Example: Luorming o chest in competition. 1 Exomple: Good bal

l{e.g. run, jumg, theow)

shills [q-.g. e MmN S, iqng jumgy)

STAGES OF l.Eﬂ.F!J"-III"-IG [DD HOT OVERLEARM)

O ~®,

4, BILATERAL TRAMNSFER

in trodning —+ betier in gorme,

4 5. STAGE-TO-5TAGE TRANSFER

helps in gymnastics and
surfing.

A "'

&. PRIMCIPLES=TO-SKILLS

1. COGNITIVE STAGE 1- ASSOCIATIVE STAGE 3. AUTOMOMOUS STAGE Learning with ong side of Skillls. From coriigr stoges help o Lnderstonding principles b #
Learner understonds Learner refines the skill, Skill becomaes autematic. the body improves the in later stoges helps learning new skills. i 3
1HL:"|;{ =P« Fewer emrors —P ¢ Smooth & efficient other side. @ dTIB Example: Bolance (basic) Example: Knowing 5 ~
L 5 of errors o hdare conaistent Corsi Exomple: Proctising with halps in advonced bolonce ‘keep body low” helps

= Consistent undor pressung : FE
= Slaw parformance & Mieds less feedback rightt hand helps left hand in marny sports,

® [Mopds guidnncq

* Focus on ‘rn-e;lic:,-':.lrm:-m-

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

=

Positive transfer impreves learning: negative transfer can hinder progress.

SPORT APPLICATION

b

’
@ DO NOT OVERLEARN

stiffriess and reduce adoptability.

-
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& KEY LINKS

3.2 Continuum of proctice relotes
to proctice design.

Effective matar learming comes fram Stop practising when: + C.1.2: Informotion-processing model 1. Differentiote motor leamning and performonce
appropriote proctice, feedback and il g ) underpins decision moking. 2. Owtline the informotion-procescing model,
the right ervironment. * Skill is consistent & offective + C.2.2: Feedback and practice methads 3. Explain how schemas help performance.
#= Can perform under pressure suppoert motor learing. 4, Describe the ecological madsl,
Cschi shaiibd Mand stricirs odi # Facus can shift to toctss « C.2.3: Guidance ond instruction shape 5  What is the constraints-bed n:||:|-|:|n:h:||:h?
rd . I a
7 exploraition to develop adoptable, and strategies o i . G &, Compore open-loop ond closed-loop theory,

ook g = ':..3.]: Skill clasaification offects how 7. List the three stoges of learming.

; ﬂvalmnﬁng Con Coute skills are learned B. Define PRF and Eiu'\e a sp-n-rling m:nmple.

L

o QUICK CHECK

Marme and explain the sik tranafer types,
» Why should leamerns evald overlearming?

THEME C = C.21 MOTOR LEARMIMNG PROCESSES




% EXAM PRIORITY - MUST KNOW

+ Attentional focus can be internal or external.

THEME

C.2.2 ATTENTIONAL CONTROL

Attentional focus and skilled FEI’fﬂ-I‘I"I'IﬂI"IEE * Broad vz narrow focus affects the amount of informaotion 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 |.
— \ _a

1. INTERNAL vs EXTERNAL ATTENTION

2. BROAD vs NARROW ATTENTION

3. EXTERNAL DISTRACTORS

Trrelevant stimuli in the environment thot divert attention.

Where you direct your focus changes performance. The width of your focus affects what information you

i w - ProCess, : g
INTERNAL FOCUS EXTERMAL FOCUS —_- -
: BROAD ATTENTION NARROW ATTENTION BREIAL AT TENECHONS
(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. | w -"IL'P
moverments and technigue. the movement or a target * Processes lots of information s Processes very little * Dpposites vary litthe and

trash talk.

in the environment. (surrcundings, teammates, information. |

* Useful for learning new

skills and comecting » Enhances automatic control opponents). s Bestfor closed skills and * Besh phetogrophy.
technique. and fluid performance. # Best for open skills and | self-poced tasks. # Moving objects (e.g. flogs.

= Too much internal focus ¢ Linked to better accuracy, dynamic srvironmants. reflsctions, scoreboard).
can disrupt automaticity speed and consistency,

(choking under pressure).

e
“Keap my ell:mwﬂﬁl

- M\ I/ v AUDITORY DISTRACTORS
ﬁi:t;:m;\“~ : ﬂ‘ : |
' : | o X gl ¥

Crowd noise and chants,

# Opposition verbal obuse,

» Referee decisions.

-
e in \__ left coner” : _* ‘ )))
e / .

R;:WJH_H_--"‘*——/—/ '-/
L O
C (o] .
1 1 BROAD vs NARROW MATRIX il i
— [ . 1 PENALTY EXAMPLE

& Music or announcements,

: : - 2 =) Broad Harrow
| External focus is generally more effective for shilled p-Er'fﬂI"MﬂﬂﬂE.J 1 Crowd chanting and moving
= External | Best for invasion gomes, | Best for closed skills, in the background; eppesition
- " ; keam aports, tactcal set plays, penalty : ;
FEMNALTY EXAMPLE b e kicks. frae throws. players shouting at
Internal: Thinking “Keep my arms low, step e ity e
right, push off left foot™ — may slow recction. Internal | Rarely effective Useful for early learning
focus [high esgnitive load). and technical adjustments.
External: Thinking "Ball inte the bottom - — — — !
left cormer” =+ focuses an aulcormnse =
batter performance.
. ¥ Use the right width of attention for the task ond situation. | I - e Control what you can, ignore what you con't., J
L i) L =) A »
4. INTERNAL DISTRACTORS 5. CONTROLLED DISTRACTION 6. HIGH AROUSAL & CONTROL STRATEGIES
Thoughts and feelings that toke aottention away from the task. Deliberately using cues or routines to manage attention. r
= . gl HIGH AROUSAL — ATTENTIONAL NARROWING
MEGATIVE COGNITIONS USEFUL DISTRACTIONS »

High stress or anxiety narrows attention automatically.

Worry about making & Tunnel vision = fewer cues noticed.

/]/’f oy ‘*xj :

23 :
F. Rl

mistakes. * Reduces decision making and skill execution.

Fear of failure or
letting others down.

Doubting ability.

* Focusing on past

O # Pre-perfarmonce foutined & Focut cised (g tole  + Breathang technigues

arrors. :
{e.g. bounce the ball, o deep breath, loekat %o reset and refocus, Low High
visuclise, top the post].  the torget), AROUSAL
GOAL-IRRELEVANT COGNITIONS
Sy » Thinking about what to SELF-TALK & GOAL SETTING
| eat or plans after the gome.
-'f éwk\ # Replaying o conversation PENALTY EXAMPLE 'Tj-l-g' ) HE' 'lE SELF-TALK GOAL SETTING
. a7 T - * Set process gools - what
. d L . .
II\-IL Denspanny ] The ployer bounces 5 : E0LEgT “Calm and focused.” you con control.
O“x * Focusing on fatigue the boll twice, takes L 5 ¥,
~ or discomfort. = d T =sesan — - * Set performance goals -
O ke ;e I va L specific and measurable.
focuses on the [] “See the target, )
PENALTY EXAMPLE Bottom left comer i. trust my tgl:hrliqua." Rm;w and refocus before
Thinking “Dion't miss” or “i | miss, the team will lose £° ~— A e

because of ma” =+ increases anxiety and reduces

concentration.

Motice negative and gool-irmalevant thoughts early. Use controlled distraction to clear the mind ond refocus. | Maonoge orousal and use strotegies to mointain optimal focus.,
| % - bt ’ ™ -
"

>
cp KEY LINKS o QUICK CHECK

¢ Links to C.2.1 (Arousal & performance) - 1. Define internal and external ottention.
High arousal narrows. attention. 2. Give a penalty exomple of internal
# Links to C.2.3 (Stress monogement) — and external focus.

-~

3
9 DO NOT OVERLEARN

SPORT APPLICATION

Attention offects aceuracy,
decision making and

You are not required to know;

# [Detoiled attention copocity

consistency. e lels

’ Train focus in proctice using * All theories of attention. Stress offects focus and control. 3. Explain the difference between
distractions and pressure. * Meuroscience of attention. # Links to A.1.1 (Inter-aystem bf“:d ond ncrrou aitention
T it ;
_ s Al reseorch studies communication) — CNS controls oo _
Strong ottentional contraol R attantion and ke ifonmation. 4. GW-E two external and two internal
improves performance when " e bk Mool o : distroctors.
. i . A = Rout
it matters most. e o o : EH, ; ; i 8. How can athletes contral attention
salf-talk, imogery oid ottentional control,
under pressura?
N oF e LS .
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THEME

and how we respond to success and failure.

C.3.1 ACHIEVEMENT MOTIVATION

Achievement motivation influences the choices we make, the effort we give

% EXAM PRIORITY — MUST KNOW

+ Motivation to achieve influences behaviour in sport

¢ MNeed Achievement Theory explains achievement motivation
» Two orientations: task (self-referenced) vs ego (other-referenced)
* Perceived ability + situational factors shape orientations

challenges while others avoid them?

GUIDING QUESTION: Why do some athletes approach achievement

* Task orientation — mastery, effort, persistence, positive emotions
* High ego + low ability = anxiety, dropout risk, excuses, ego protection

* Coaches can manipulate the environment to encourage approach

1. THE NEED ACHIEVEMENT THEORY PATHWAY

Achiavement motivation results from the interaction of key influences.

i | e

\ — T —_—
PERSONALITY SITUATIONAL | RESULTANT EMOTIONAL | BEHAVIOUR |
FACTORS FACTORS TENDENCY FACTORS
(Orientation] | = Approach
* Ganetic » Task difficulty | challenges
predisposition P d
= Goal setting : ;
Mare likely to expectations * Effort and
*{Fsnmad =« Feedback =P approachor (= influencechoice =P | persistence
EXpErEnces i _ .
2l » Social cimate avosd achievement of behaviour | « Responoe to
* Seflf-mfn{ept - situations ‘ success/Tailure
+ Meed for
Fut
achievement 3 Hnn'nEaInd (::) - rriﬁlinn
(ntvch) expectations | @
2 (AEm ) | ) 3 ; )

Achievement motivation is not fixed - it changes with situations and experiences.

3. EGO ORIENTATION (PERFORMANCE ORIENTATION)

Focus is on outperforming others and demonstrating ability.

i e
L TYPICAL THINKING J

{ KEY FEATURES
v Othar-referenced

comparison “| want to be
| % Winning is most better than
important athers.
v Buoids situations where
failure is likely “I must win
v May cheat or take at all costs.”
shartcuts

v Blames athers for
poor outcomes

W Self-worth tied to
performance

“If | lose, it means
I'm not good
enough.”

L
e

Can lead to pressure, anxiety, low enjoyment and negative behaviours.

5. HIGH EGO ORIENTATION + LOW PERCEIVED ABILITY

This combination increases risk of negatiue outcomes,

il Ty 1 P -
r 'WHEM ATHLETES... LIKELY OUTCOMES | EGOD PROTECTION
STRATEGIES
* Compare themsalves * Increased anxiety
unfavourably Dr o 1 * Make excuses
s [ra o withdrawa
* Have low perceived | # gan | * Blame others
ability » Excuses and blame { * Downplay the task
o Avoid challenagi
+ Are ego-oriented . * Reduced effort S 9ng

*# Fear looking incompetent » Ego protection strategies
L A L9 ___,I' L

= Claim lack of effort

EXAMPLES IN SPORT

“| didn’t really
try."

“The referee was

unfair.”

FOE st quit -
it's mot fior me."

.

Leads to avaidance of challenges and limits potential.

. i ; —— Z R

2. TASK ORIENTATION (MASTERY ORIENTATION)

Focus is on self-improvemnent, learning and mastery of the task.

-
KEY FEATURES [ TYPICAL THINKING
| EEaT -ty
v Self-referenced | = .
improvement = "l want to get better
at my skills."
v Effort and leaming 4
are valued
v Sees challenges "I'll learn from
&5 opportunities this challenge.”
v Persists when task
‘-|5 dif“ﬁcu'lt |-||II kE‘EP wnrking_
v Accepts responsibility hard."
for outcomes
v Enjoys the process

%,

Leads to approach behaviour, high effort and enjoyment of learning.

4. HIGH TASK ORIENTATION = PERSEVERANCE & EFFORT

Task orientation encourages athletes to persist and strive for improvement,

[- OUTCOMES

=

[ IN PRACTICE ]

| !
v Higher effort and e Sets parsonal |

practice quality Soal
v Greater persistence
| when facing dificulty * Asfﬁ for feedback
to improwve
v Better coping with
setbacks + Reflects and
djust
v More enjoyment b |
| and satisfaction SWitnye commitind
v Long-term development — |  tothe process
and success -—
\ |
LS A L =y

Athletes are more likely to continue working hard and achieve their potential.

6. COACHES CAN MANIPULATE SITUATIONAL FACTORS

Create an environment that promotes task orientation and approach behaviour.

SITUATIONAL FACTORS (& = .
COACHES CAN CONTROL RESULTS: ENCOURAGES APPROACH BEHAVIOUR ]
Task Design
* Vary difficuity and match ability v Adtiletes taks on
challenges
@' Goal Setting |
Set personal, process goals . I v Show greater effort
. Fesdback I and persistence
Prasvidle spacific, comtructi feadbeck |+ Experience mare
P g SocialClimate positive emotions
.'.. Encourage support, regpect and lamwork | L
v Learn and improve
RE\W{I Eh'nl:tur'e OB l']m{\_..
; Reward effort, imprevement and
sportsmanship ¥ Remain involved
, for longer
Morms & Expectations
H Value lsaming, progress and effort

Small changes in the environment can have a big impact on maotivation,

-
SPORT APPLICATION 0 DO NOT OVERLEARN

Task-onentated athletes enjoy tramang

2
é) KEY LINKS

¢ Linksto A.1.2 (Communication) =

o QUICK CHECK

s T |
1

%

and persist through challenges.

* |mtringic vs extringic rmotivation

Ego-orientated athletes may
’ experience pressure and fear failure. # Atkinson’s mathematics
equation
Coaches create chmates that
encourage effort, leaming and ¢ Detailed research studies
P ' * Exact statistics

Outcome: mone motivated athletes
wheo stay in sport and perform better.

b, - S,

You are not required to know:

social climate and feedback affect
rrativation.

* Linksto A.2.1 (Water & electrolyte

balance) - fatigue can reduce
mativation.

* Linksto A.2.2 (Energy systems) -
enargy availability supperts effort.

* Linksto A.3.3 (Recovery) -
recovery supports long-term
meotivation and adaptation.

-

. What is the guiding question of C.3.17

. Hame the two orientations and what they focus an.

2

3. List three features of task orientation.
4. List three features of ego crientation.
5

. What cutcomes can eccur with high ego
arientation and low perceived ability?

6. Give two ways coaches can manipulate the
environment to encourage approach behaviour.

\ J
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ACHIEVEMENT MOTIVATIOM




Motivation, emotions and personality

GUIDING QUESTION: How does satisfaction of psychologicall

needs influence the quality of motivation?

1. THE THREE BASIC PSYCHOLOGICAL NEEDS

All people have three universal needs that, when satisfied, support
optimal motivation, well-being and performance.

— 5 -~ —
AUTONOMY COMPETEMCE
Feeling in control of one’s Feeling effective in one's
behaviour; hoving choice inberactions ond able to

and valition.

In sport this looks like:

* Choice of drills / roles

* ‘oice in goal setting

* Freedom to express

master challenges.

In sport this looks like:

* Appropriate challenge
#* Positive feedback

*+ Opportunities to

ideas imprave

e -y e o

-
‘* Satisfying these needs — higher quality motivation, persistence, enjoyment

and mental health.
L

RELATEDNMNESS

Feeling connected, volued
and balenging to others.

In sport this looks like:

* Supportive teammates
* Caring coach

* Respect and inclusion

3. CONTROLLED vs AUTONOMOUS & INTRINSIC MOTIVATION

e
CONTROLLED MOTIVATION

Behoviour is driven by pressure, obligation
ar rewards. Short-term :nmpli-un-:e.

# Externol regulation (rewards, punithments)

# Introjected regulation (guilt, ego, :hnm:]

Qutcomes: Outeomes:

® Lower persistence

* Greater persistence

AUTONOMOUS & INTRINSIC MOTIVATION |

Behaviour i self-endorsed and aligned
with one’s values or enjoyment.

# Identified & integrated regulation

¢ Intrinsic mobivation

#= Higher anxiety ™ H.,Eher enjn:,'ment

+ Lower well-being * Better well-being J

* Parformance depends on pressure ® Higher quality perfarmance
INTRINSIC MOTIVATION

Doing an activity for its inherent satisfoction and enjoyment.
E.g., playing tennis because it is fun and exciting.

* Autonomous & intrinsic motivation are more sustainable and beneficial.

9. HL MINI-THEORY: FOUR TYPES OF EXTRINSIC REGULATION

Different forms of extrinsic metivation reflect varying levels of self-determination.

TYPE FOCUS DRIVEM BY EXAMPLE IN SPORT | FEEL...
1. EXTERMALL Consequences Rewards & Train hard to get | MUST
REGULATION autside salf punihmants selected J/ ovaid
being dropped
2. INTR QIECTED Eﬂnl'li-l.‘f:ll.-lﬂ'nﬂﬁ 'I':l'uiﬂ', g, Traun to m.:nl'n:f Euil'l: | SH GU LD
REGULATION  portly internal approval from letting the
teom dewn
3. IDEMTIFIED F‘q-r:unn[l':,.' Personal Train ta fmpn:n.-'e | WANT
REGULATION important impartance fitness because it "
hcfPf. p-:r'Fc-rrnuncl.- (te ochieve)
4. |MTEG!HIJED .-ﬂuligm'u' weirkh "u";:n]-l.:c:. LENSE Tml'n I!ElbﬂLl!.E it I WJ'-'E NT
REGULATION  wolues & identity af self reflects whe | am [because it
ond what | value matches my
volues)

* Moving from MUST — SHOULD — WANT — VALUES = more self-determined.

b,

Sl C.3.2 SELF-DETERMINATION

# SDT focuses on the quality (not just quantity) of motivation.
* Three basic psycholegical needs: autonomy, competence, relatedness.
* Need satisfaction = autonomeous motivation — well-being & performance,

* Need frustration — controlled mativation / ametivation — ill-being,

® Six mini-theories explain why and hew meotivation develops.

2. THE SELF-DETERMINATION CONTINUUM

Motivation varies in its level of self-determination from low to high quality.

— — =,
AMOTIVATION CONTROLLED MOTIVATION AUTONOMOUS MOTIVATION
No intention External Introjected |dentified ‘ Integrated | Intrinsic
to act Regulation Regulation Regulation Regulction Motivation
Behaviour driven  Behawiour driven Behowiour ‘ Beharviowr Bahovicur done
by rewards or by mternal personally parsonally far inherent
avardance of pressures (guilt, impartant cmnier amlby enjoyment and
punishment eqo, shame) | impormente satisfaction
= Ty
L b A J-\. -
Lower qunril;:,' High:r qun!it}'

Less self-determined

*’ As motivation becomes more self-determined, sutcomes imprn\re.

COGMNITIVE EVALUATION THEORY (CET)

Explains how external events influence
intrinsic metivation,

Supports intrinsic motivation

4. HL MINI-THEORIES: COGNITIVE EVALUATION & ORGANISMIC INTEGRATION

Maore self-determined

-

5

ORGANISMIC INTEGRATION THEOQRY (QIT)

— —

Explains how people internalise regulations
aveEr firme,

The internolisation process

W Mnnw support (choice, retionale) ¥ . Maore
v Informational feedbock [about task) e, self-
(ran salf-deteremired) :
o Upl'.imul :Imllnng_c * : determined
: Introjected regulation | -‘-
Undermines intrinsic motivation (partly internalised)
X Controlling longuage (must, shauld) +
X Tangible rewards (money, prizes) o g
: 1 (valued and occepted)
X Egn-lmnhlnﬂ feedback (better than others) {_
Integroted requlaticn
CVERJUSTIFICATION EFFECT (o CET concept) (aligned with self)
When external rewards are wed for on oty thot i5 alreody ¥ Less
intringscally motiveting. intringic metivation oon decrease. N s
Intrrmsic mativation self-
Erjoyctivty || Extemalreward || Foaashifiate | | letrisai (full self-determined) determined
for fim Fitrodoed rewand eremition drogs,

_ * CET shows what affects intrinsic motivation; OIT shows how motivation develops.

MINI-THEQRY FOCUS
Ly Cn-gnltwle How context offects
Evaluatien Sro il
Theory (CET) intrinsic motivation
2. Organismic

. Cousal Why people act
Orientations (importance
Theary (COT) attributed to couses)
= an;: 5, Enkﬂ' ﬂF QUmnm‘r.
Peycholagical competence &
Needs Theory relotedness

. Goal Contents

. lati
Integration How regulations

Thaory [OIT)

become internalised

6. ALL SIX SDT MINI-THEORIES AT A GLANCE

Supportive contexts
increase |b: tml‘ru1|ing
contexts decrease [M.

People internalise reasans
& i'n'teﬂrnt: them with
their sense of salf,

Intermal, stable,
controllable attributions
promoete motivation

-

KEY IDEA EXAMPLE IN SPORT

Coach gives choice &
positive feedbock —» more
enjnrmtn‘l: i Frnc!i::.

Athlete moves from
training for rewards to
training because it fits
wha they are,

Attribute success to
affort (internal, contralloble)
mak luck [External).

and well-being,

Hew gool cantent

Meed sotisfoction supports
miativation & we”-b-eq'ng;

frustration undermines.

Intrinsic, lsarning &

Fraling supparted
[autonomy], shilled
[compatance)] & connected
[relotedness).

Focus on mastering skills

Theory influences cutcomes

6. Rfl?tiﬁqﬁipﬁ' Hew re|nﬁm:hipi
Motivation influence maotivation
Theory

opprooch goals =+ positive;

ogo & ovaidonce goals —
negative.

Close, :-uring mlnlinn:hip:
meet noeds ond enhance
self-determined motivation.

{|euming goal) rather than
beating others [egs goal).

Trusted coach-athlete
reluh'u-n:hip incroases
commitrment & enjoyment,

* Tnge!her, the six mini-theories c:lp'm-n the 'W||1:|.r', ‘hew' and “what” of S0T.

'd Ty s ' 4 ™ #
SPORT APPLICATION e DO NOT OVERLEARN ﬁ KEY LINKS @ QUICK CHECK
* Lise outonomy -wupportive cosching: Do rvot orly memoriss terms * Meeds sotisfiad — outonomous mativation — 1. What are the thres basic peychelogical noeds?
offfer choice, exploin reosons, listen, i well-being & performance. 2, How does metivation quality change along
- Understand how they work together! T e © .
- ide cptiemsol chell: & e .
g el ey TN viria (0ied 5 gl Remat/alion | 3. Whaot is the difference batwaen contrelled
e ¢ Link needs — motivation — cutcomes. amotivation — ill-being. R A
: R . e 4, Give exornples of conleats thot support v,
» Build team belmging through * Apply theories to real sport situstions. e CET F:nlu.::ﬂ'] +I_D|;{|n1:m_'nnl!:u-t:n] I S i TR e B
. - B brvat ;
inclumion, respect & spport ¢ Exploin with exomples, vl UG g T B. Describe the four types of axtrinsic regulation
s Resultz higher quality mativation, #  All six mini-thearies interconnect and and whot eoch feels like.
better performonce & well-being. complement each other. 6. Marme and briefly exploin the sx 50T
. A . A A ke raini-thesries,
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UEGN C.3.3 MOTIVATIONAL CLIMATE

¢ Motivational climate = the quality of the coaching environment

. . . " that shapes motivation and behaviour.
Coaching environment and motivation _ vl W A . :
* Mastery climate — intrinsic motivation, effort, persistence, learning.

GUIDING QUESTION: How does the environment created by a P i Ex_trinsic M unxie:tyl e
. g5 S * Coaches shape climate through what they emphasise, how they act,
coach ShapE motivation: and how they structure the environment (TARGET framewerk). J
1. WHAT MOTIVATIONAL CLIMATE MEANS 2. MASTERY CLIMATE (LEARNING-INVOLVEMENT) | 3. EGO CLIMATE (PERFORMANCE-OUTCOME)

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

. 48 - = &
COACH BEHAVIOURS
& EH\FIRE&HHEHT

e

|’ = MCITI\I"ATII'JH \

Perceptions | & BEHAVIOUR | Perceptions

of what is , ® of how success
| valued | 3, / is defined

“, __,/ A EFFORT ' _.j [ I ® COMPARISON
l ‘_II' Hard work and trying your best are valued f * Athletes are compared to others; ability
| and proised. is highlighted.
3} i W AT O i

WIHNIHG AT ALL COSTS

Results and victory are the main goals;

\ -
o0 COOPERATION [ ] 11
e OUTCOMES % " Teamwoerk, helping others and mutual support

are encouraged,

/J IMPROVEMENT
Focus on personol progress, skill development

* Effort & persistence * Enjoyment & well-baing u:n;.rli'n.ing less '_5 hi"im'

e
ANXIETY
Pressure to avoid mistakes; fear of letting
others dowmn: low self-esteem risk.

—
i
£,

» Skill development » Performance & retention

, | . |

L L l l and beoting your best. J |

i ™
ENJOYMEMNT SHORT-TERM EFFECTS
Fun, interest and positive experiences are Short-term performance may improve, but

X promated. ) maotivation, enjoyment and retention decline.

 liiate shopes mitivatian: motivation shases befiious Leads to intrinsic motivation, confidence, persistence Leads to extrinsic motivation, stress, burnout
and long-term development. and dropout.

4. TARGET FRAMEWORK - HOW COACHES SHAPE CLIMATE

Coaches influence climate lhmugﬁ six controlloble dimensions [TARGET ), The woy each is handled sends puwarﬁ.ﬂ I'I"FE'SEDQH‘F about what is valued

Bl Task [} autHoRriTY [} recocnimion E GROUPING [d evavanion 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 ollocated
activities set. maoking style. praises of rewards. in training and competition, and feedback is given, within sessions.
* What is emphasised? * Who decides? * What behaviours are * Mixed ability? ¢ Criteria used? * Who gets more time?
* Skill learning vs * Athlete voice? praised? * Equol chamces? * |ndividuol progress? + Time for all athletes?
Be
competition, * Autonomy supported? o Effort vs outcomes? s Avoid fixed labels? *+ Feedback styla? * Pressure vs poce?
* Variety and challenge?
MASTERY CLIMATE - "~ [ MASTERY CLIMATE - [ MASTERY CLIMATE ] =~ MASTERY CLIMATE - | MASTERY CLIMATE - MASTERY CLIMATE
Task = challenge, Cooch shares decisions, Praise effort, improvement, Flenible groups, Individual improvement, Fair playing tima,
learning and listens and involves strotegy, teamwork mixed ability and detoiled foedback, learning time and
skill development. athletes, and ottitude. inclusive teams, process focused. deliberote proctice,
EGO CLIMATE 11 | EGO CLIMATE ' EGO CLIMATE ' EGO CLIMATE 1 | EGO CLIMATE EGO CLIMATE
Task = :nmp:titi«nn, Cooch is nnnl:r-nlling, Prome culcomes, winning, .ﬁ.hi“t}' Brn'upins. I Marm=-referenced Shar Fll:rw:r:. d-nminnl:c,
rankings and autheritorion and suparigrity and stars ¢lite squads ond ranking, public unequal time,
beating others makes ofl decisions, of the team. _ fined hierarchies, _ COMPORSoNs. overemphasis on results,

] = When TARGET di MIEASI0NS Frrnrnnl:-& Iunrningl it creates o mu:l:-l‘.'qr climate. When ‘t"l-E" Frnrl'rnl:-l‘: winning and mmpur':.ﬁnn, it creates an ago climate.

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

Practical coaching behoviours that build a positive, learning environment. Maotivational climate influences why aothletes are motivated and the quality of that motivation.

ﬂ Set i:hl':l"englng rrrEﬂmngl"u|

lsarning tosk RESULTS | ACHIEVEMEMNT MOTIVATION SELF-DETERMIMATION THEORY (50T)

| & | g ﬂhhi- - Desire to achieve, suceeed and meet Quality of motivation depends on three basic
mvolee athletes n decsons Hih efiort ) o e I

and 5|:|n:|| :r."rr.l'n-g. ﬂ#dl?:er:ﬂttﬂ:e chullerpgmg gﬂﬂ|5. psychalagrea roseds

Proase effort, improserment, . - . g : ; - ® ; v d ; =
resilience ond tearmwerk, | Mastery Climate Ego Climate / \ / ; .

E Use raiwed groups and robote Freu.at{tr Pl PrOmotes ‘ ‘
intrinsic 5 Y, hy ¥ 2 B

positiongroles.

rsolhecton * High tosk involement = High ego invahement !
Provide individual feedback :
focused on progress. * Leamning gools * Perforrmance goals AUTONOMY COMPETENCE RELATEDMESS
- ® wk -tk # High i fing i tral  Feeling effective  Feeling connectad
- e O TP e Batier Moderate rsk-toking High rizk of failure Feeling in contr q ng L
ﬁ ; qu P '—"") qurnmg-und - = : aing h;:m-jng and oble to 5|..|F|Fu;|r‘|n|:| vl
and fair tirme for ofl, =il * Persatence ofter tetbocks | | * Giing up sailly . k
perfarmance choice, ETpOOE, wiluisd,

ﬁ Enn:{:-umg-a raflection and = Lang-torm ochisssmant * Short-term outoomes

set process gools. Mostery Climote sotisfies these needs

[ ) Higher e S : .
ﬁ 9 ek =+ intrinsic motivation = waell-being and persistence,
cened rerbenki
5 Ego Climate frustrates these needs

E Modal respect, ermpathy
and Fu;u:.ilim:r COMmmanication

=+ controllod motivation =+ stress and burnout,

" Coaches create the climate; athletes create the culture. 4r  Positive climate fuels achievement motivation and satisfies basic neads.
¢ L S ) y
SPORT APPLICATION 0 DO NOT OVERLEARN & KEY LINKS o QUICK CHECK
L . .
In tearm sporis, mastery climaote = » Links to C.3.1 (Personality, selif-efficacy 1. Define maotivotional clirmate.
B clen ol J:Dh':rsinﬂ T":"FH;ET = th_" namaed framework and motivalion] = climate inflhsences Kk
for shaping climate. i belief arid imolvalion. 2. List the four features of a mastery climate,
: - i imate,
Iny inclivichsl sports, Tt budlds R ot gk oo . L:?h:u c.a.ziﬁ.l:.qﬂ ::-im.-.g.] —l:'g]_'&::r'r 3. List the four features m‘ an ego climate
confidence and self-belief. {o.q., Achievernent Goal Theory ;r""" 2 :'“F:{T e e e 4. Whot does each letter in TARGET stand for?
madel types, S0T categories). s ks b AT (Cormmmmication] = ssach 5. Give one mastery and one ego exomple
In youth sport, it protects , - mrmnunil:.n:lt.i-:ln shopes climate. for sach TARGET dimaensian.
benig-term particieation F::;u: af ;:HGFI ;d.rr.r::s-um s Links to C.2.1 (Learning processes) - 6. How does mastery climate satisfy SDT needs?
' v hansr croats sither : 3
e an et a Fasbery m}' S Emoke feedback ond ru.-ﬁ-r.-cllm At Immmig 7. Why does mastery climote improve
=9 # Lmks to B.1 (Skill Clasuhcation) = le-urrurlg Iv:ung-lerm pﬂf‘tiﬂipﬂﬁi}ﬂ?
5 s climate supports skill devoloprment,
Use TARGET every day, in every seisisn, " L L
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DSl C.41 AROUSAL AND ANXIETY

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

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

. : : ¢ Anxiety: low (e.g. excitement) ws high (e.q. worry, fear)
GUIDING QUESTION: How do activation and anxiety R il
; - * Multidimensional anxiety + Catastrophe theory
in f[UEH'CE perfﬂrmance. * Measuring anxiety: subjective (self-report) and objective (HR, BP, G5R)
%, A

1. WHAT IS AROUSAL?

2. DRIVE THEORY (SIMPLE POSITIVE LINEAR RELATIONSHIP)

Arousal is the stote of being mentally and physically activated More arousal leads to better performance.
and ready to respond. s
- p High A KEY POINTS
PHYSICAL (SOMATIC) ACTIVATION ' PSYCHOLOGICAL (MENTAL) ACTIVATION * Performance improves as
Body-bosed changes Mind-bosed changes arousal increases.,
* Inereaiad heart rats e | *  Ascumes more arousal
T * Greater alertness w is always better,
* Faster breathing et E
; 'ﬂi__ | * Toosi - o t
* Muscle tension @ I * Improved attention % e::IZIiTZI::Ein:;E:‘tna
. o -
* Sweating ﬂ b | « Foster information E high arcusal.
¢ Adrenaline release : | @/I processing E J
. Ere_utEr energy @ — = @ ¢ |ncreased motivation - SPORT EXAMPLES
ooy . POWER SPORTS: benefit from
@" — 9 * Stronger emotions high areusal (e.g. weightlifting,
| * Readiness to act oy : H‘ :' sprinting).
= ow ig
; o i AROUSAL ZL ENDURANCE SPORTS: always
more arousal is not better.

k, r

—_—

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

* Drive theory works for some tasks — especially short, explosive 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.
r‘ y s '~
High A OPTIMAL AROUSAL = LOW AMXIETY CAN INCLUDE LOw HIGH ANXIETY CAN INCLUDE
, IZOF - INDIVIDUAL ZONE {EUSTRESS) ANXIETY (DISTRESS)
. OF OPTIMAL FUNCTIONING s Excitement (helpful) s Encir
Too little arousal ! Teo much arousal :
g 1 Motivation : 1 Distroctions * The arousal range where * Enthusiosm * Worry
E 1 i : iR s you perform best. * Desire to perform well * MNervousness
& & Energy ; i Breokdown | ® Differs between individuals. * Confidence ¢ Despendency
- I * Pasitive challenge * Loss of confidence
i ' * Con change depending on: :
o : HIGH * Panic
1 = task difficulty @ ANXIETY @
i - experience | ) (harmfu) | i
Low : - = gituation =k = N = :
Low AROUSAL High = time and fotigue | SPORT EXAMPLES 5
! J PRECISIOMN SPORTS (e.q. golf, archery): POWER SPORTS (e.g. sprinting, rugby: |
benefit from low-moderate anxiety. ean function with higher ansiety.
r \ 4 \ - : . J
* Effective performers regulate arcusal to stay in their IZOF. * The key is keeping onxiety ot a level thot helps, not harms, performance.
Mg . P e — e I — " k:

6. MEASURING ANXIETY

Anxiety has two dimensions that affect performance in different ways. | Anxiety con be measured using subjective and objective methods.
- i i | ~ ~
MULTIDIMENSIONAL ‘ | CATASTROPHE THECRY KEY POINTS | | SUBJECTIVE: SELF-REPORT OBJECTIVE: PHYSIOLOGICAL INDICATORS
AMXIETY Perlormance remaira @able. then l:n’“-upus- - f L | B linked to
JE: k High & | suddenly when cognitive ansiely is tos high " Emf:hrl: anxiity Perceived onziety reported by the athlete. : .3 ody """F":""’H LU _u“"it!l" s
{ CGGMITI“E AH‘EIETT | LI 2 - quﬂﬁnnnuirﬁ HEAHT RATE HE ]
(WORRY) {up to a point). | (HR)
¢ Rating scoles [e.g. 1=10) ] [
» Magative thoughts * Cognitive anxiety : ] % * Higher HR ot rest
o Bk deaibt g _hn:. a negative = Mental readiness imventones E‘I e § or bafore performance )
Dt é impoact. ®  Ask obout worry, tension, o W —
s S de ST I * High cognitive Rortilence BLOOD PRESSURE (BP)
I_,. — - E anxiety leads # Highor BPF reflects
53:.1:1'1: ANXIETY Y te a performance L - . increased arowsal
{FHYSICLOGICAL) Wik A e, e T ADVANTAGES LIMITATIONS and tension '
* Physical tensi Law : : ; ' :
. H iy n;mn Low COGNITIVE ANXIETY * Smplandguicy || * Subjective . \
;e SOMAIS oy e (Wrry) GALVANIC SKIN RESPONSE (GSR o |
* Sweaty polms | [Physiological Arousol) & Mestures internal # Bios (wonting (GSR) ;.:_..-{{.f
k. ¥ BEPEnEnoE to plense) ¢ Measures sweat glond octivity Jffj;.f;%
Tl 2 mﬂ = SPHIHT P % oA aaa i ghe BT e | en the skin (in mierasiemens) [‘ |
Lew samatic + lew cognitive r Higher sematic onxiety con help, and reflection accurate * |ncreases with anxiety
; but high cognitive armiely causes
ely o best . ) el
3 — pacpponca sudden drop in perfarmonce. ) ', M = "'l,f
* Control worry (cognitive) to prevent a performance cotastrophe. * Use both subjective and objective measures for the most accurate picture.
-" Y T ) g
SPORT APPLICATION e DO NOT OVERLEARN é) KEY LINKS O QUICK CHECK
@’ * Different sports need different Do not assume one universal Links to C.1.3 (Gool setting) - clear gools | Diefine orousel ond give exomples of physical
g arousal /onxiety levels, et arcusel vl reduce worry and eptimise arousal. and puycholagical activation,
_ . L e = * Links to C.3.1 (Stress munnlgament,] - 2, Compare drive theory and inverted-U theory,
* Train mental skills te regulote techniques help control anxiety. 3. Whotis the KZOF ond why is it individuol?
arausal (hr:nthir\g, raulines, # Tasks are different. s Links toCA.2 [LE-I:II:FI;II":IIi :| = leosders crects I {
AT ERT B | } S P 4, G ezamples of low ansiety [belphd) and
 IMOgery.. * Contexts change. enwironments that manage arcusal. high anxaty (harmiul],
- ' 4.2 (Card: : sk
G oo || ¢ Stmerncin (g ||+ U2t G| |3 et e
stay in it during performance. and self-regulate. ' &, Give three abjective woys to measure anxiety,
* Links to A.1.7 (Mervous system) -
J activation of SN3 increases arousal,
L. o N L A
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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

THEME

C.4.2 STRESS AND COPING

Coping: using strategies to manage stress and maintain

performance and wellbeing il
* Multiple strategies can be combined as needed.
GUIDING QUESTION: How should athletes match coping + Effective coping improves performance, wellbeing and recovery.
StFCItEgiES to diH:ErEl"ﬂ: EtrESEQFS? * Maladaptive strotegies provide short-term relief but harm leng-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 Coping strategies help athletes manoge stress and reduce negative strain.

psychological or physiologicol resources. - o == E.

i 3\ PROBLEM-FOCUSED COPING EMOTION-FOCUSED COPING AVOIDANCE-FOCUSED COPING
COMMON STRESSORS (examples) STRESSOR (CHANGE THE STRESSOR) (MANAGE YOUR SFSPOMNSE) (ESCAPE OR AVOID)
= Competition pressure & expectations (demond)

* Inpury and rehabilitation
— Vo T e AT LT Physizlogical Cugnit_il.le
= el arcusal appraisal
L ]
ime pressure and scheduling | Address the source of stress Manage thoughts, feelings Boenid thinking about or
* Selection and playing time 2, to reduce or eliminate it. and physical arousal. dealing with the stressor.
= - =
Sl LSRRI S Ol e . Aim: solve the problem or Aim: reduce emotional Airm: short-term escope
* Finoncial eoncerns | : change the situation. distress and stoy calm. from distress.
# oal setting and performance slum Perceived Situation
"8 pe P resources - T Best for: controllable, Best for: stressors you can't Best for: rarely helpful.
* Family and relationship issues + = chan le stressors. change or while sclving them, | Use with coution.
e f A28 = "9 :
E les: E les: E les:
The athlete appraises the stressor: "What does this mean for me?” xulmp = S 3-5‘ A g
If carmionds = pasciirtes = STRIAMN (pachalogioal -+ phasfelogical) * Time management * Relaxation » Withdrawal
- T8 » 5kill practice = Self-talk + Venting
( 1 ¢ Secking resources + Mindfulness + Distrocti
POSITIVE STRAIN (EUSTRESS) MEGATIVE STRAIN (DISTRESS) g I g Istraction
i timad el @ AT @ . ?{".I]L:sung plans . F"::mtl"n:.- reframing * Substance use (harmful) |
I I I * Maotiwotes and :nﬂ-rgim » Floduces concentration aond confidence - kll'llg to mmml?-r 4 Ere-uthlng contral * Procrastinotion
+ Enhonces focus ond performance I Ba . hcreosss anziety and tension * Planning and preparation * Imogery
* Shori-term and monageable + Moy leod to burmsut or injury !k_ . )

F o

Mo single strategy works for all stressors. Match the coping type to the situation.

w

3. SELF-TALK AND RELAXATION - MANAGING EMOTIONS

Some stress is helpful. The goal is the right amount of stress at the right time.

| L

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

Match coping strategies to whether stressors are controllable or uncontrollable.

-~ — “y
s b == - [ e i DECISION FLOW
SELE-TALK RELAXATION TECHNIGQUES CONTROLLABLE STRESSORS 3 £ UNCONTROLLABLE STRESSORS
- . T, (CHANGEABLE) : | (UNCHANGEABLE)
Use short, positive, present-tends Lower physiological arousal te a calm, dentify the stressor
staterments that are realistie. | abert stebe, You can do something L _j You connot chonge the
- e - about the cause. ¢ cause directly.
POSITIVE EXAMPLES UNHELPFUL EXAMPLES + Diaphragmatic breathing \ J
“Stay colm ond focused.” “| mike mintokes* slow, doep breaths) - [ | +
i sy 1 1 s 5 ( m.:e " e % : YES 4— Conlchangeit? —»| NO . 1
D “l con control my effore.” | D “Whot if | mess up?™ Aul v ) ' EXAMPLES f - - ;- — | EXAMPLES '
1 L] tﬂ-ﬂtﬂlﬂ: FﬂII'IITIH )
@ ~One point ot o time.” © “Thay're battor than me.” * Mindfulness and meditation : :prw — \ Partly ¢ v 1. m,:, MET
* - 3 3 L] t
D “I've trained for this.” D "l con’t handle this.” * Visualisation with i . Toc . _ﬂl_:;‘_ Use primarily Use primarily 5 . d::wt:
calm scenes o PROBLEM-FOCUSED EMOTION-FOCUSED —
'm "Breathe. Belsve. Porform.™ m | hawe to wan.® & Poor ratridon i e + Paid frastekos
ﬂ' e o Commumicotion iswes N L e __.I * [njury you con't speed up
\! J \ ——— |
HEART RATE CONTROL (HRC) - v Combine both ‘l' s
Use breathing to lower and stabilise heart rate. Torget effact ] MATCHED COPING (problem + emotion) MATCHED COPING
e 4 S i __--'"? Y .._.--H‘ "\ Reduced HE, Flan, proctice, seek help, ; . Relaxation, self-talk, imoagery,
I —_— I | — | neds | = JT | muncle tension create routines, set goals, mindfulness, positive reframing,
b Inhole \_ Hold / \,_Exhale / \_cycks / | ond anxety. [ problem-sobve. ) i acceptonce, focus on process. J

w

Use 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.

LOGICAL AMALYSIS

- "

THOUGHT CONTROL || EFFORT EXPENDITURE

A
W
L

s

Assess controllability first. Then choose the coping strategy that fits best.

6. MALADAPTIVE COPING STRATEGIES — USE WITH CAUTION

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

SEEKING SOCIAL IMAGERY (MENTAL WITHDRAWAL / VENTING SELF-BLAME SHORT-TERM
SURPORT (PR OBLEM-SOLVING) REHEARSAL) (COGHITIVE COMMG) [ACTIOM COPIMNG) | DISENGAGEMENT \ CISTRACTION
|
:’:;“FW" g ] B L:F:’ﬂﬂ"i':‘ :'::::T pectia Eh:““f;"'*'i’” i *”;“ﬂ“ Awoid people and Express anger or Overly criticise and Escape through
” g e ' responsibilities. frustrotion outwardy. blarme yourself, distroction,
Exomples: Stape: Types: Techniques: Exomples: .
= Cooch fesdbock 1. Defirw the preblom | | « Ouicome imageny * Refroming + Extro brining E""U"‘"Fl.ﬂh EHD.ITIPLE‘E-\- Exomples: Eu.n-m_p-h.:-.:: ,
= Teommate spport Z. List couses [succea) o Posithes selb-halk * Skl proctice = |:.l:|hl|_ng. ‘":".“_t“"" s Shauting » “W's oll my foul.” v Escantive acesl madhs
. Furrl“'rmd Friarrschs 3. List salutions # thiw-r s Chal o Pethon L] 5"-"F"P’"1'Q troinsng ) cﬂﬂpﬂﬂrq # Horzh self-critscism = qum‘
; ¥ E ! . i Feovrseraan i - 1 ~ . & B 1
= Spart paychoiogiet 4, Evoluate options [tehnigue) s Ak B Aurciding Blaming others Megative lobels nge ooling
L. Choote and oot » Coping imogory g ¥ d & Substonce use
with &. Review oudcome [mleryimg ealm) PP ¥ Cmi&quenbﬂ: Cun:.equ:nl:ﬂ.: Cufmql.lrn::s: CAVEAT:
o Helps with: Helps with: . o : ;
¢ Porupactive Helps with: Helps with: Fﬁ. : % T i o TN o mE rest briefly but can
T P * Angiety reduction ¢ Control i My efly
* Behvicn » Clear thinking = Carfidence 8 Fuarp.ﬂm * Does ot sche preblem ML S b2ad to cvaidonce,
. . C + F R * Momentum * Relationship strain * Increoses bension ¢ Reduced mathvation S
Engeruragemeni anftrod (T > Peddarce . Achi addiction and paar
= Practicel help # Confidence » S&ill axpeiition * Increcaad siress OUACTIES.
_ ‘,&' Build a personal coping toolkit with a mix of strotegies, . TU Avoid maolodaptive strategies. They increase stress and reduce performance, .
L, ' A
W e L TR s T )
SPORT APPLICATION 9 DO NOT OVERLEARN @ KEY LINKS 0 QUICK CHECK
* ldentify your common stressors. Votijare nab msairad i i Links ta £.1.1 [Mentol skills) - coping strategies 1. Defing stressor and siroin.
* Use the decision flow to match coping, il : | support mental skills ke focus and confidence, 2. Differantiote positive stroin and
* Practise strategies in training, not just Y e l.in'i.'.!- 1-:_'::.1.2 (Medrwation] — copeng maintoins g tneg shrain,
in competition, s Advensed counselling techniques mativotion under presure. 3, Maome the three categories of eoping
: : 3 _ Links to A.1.2 (Homeostois) — coping helps and give exomples.
* Review what worked and odpust. * Clinkcal treatment for memaol ness mainboin intemol siobity 4. Which strotegies lowar heart rote
» Hormonal pothways of stress Links to 0.1.1 (Injury preventson) — stress affects and reduce arouselt
irdury risk ond racovery: 5. How do you match coping te
Result: IB‘E'HEF stress manogement leads * Phormacologicol treatments s X contralkabie vi uncontrollable stressors?
to congistent performance and wellbeing. Links &2 D21 (Slowp) = stress monagemant &. Give four maladaptive coping strotegies and
improves sleep quality. explain why they are problemiotic.
. A L i O b A
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THEME

C.5.1 GOAL SETTING

Performance enhancement: understanding improvement

direct attention and motivation?
L%

GUIDING QUESTION: How can goal choice and adjustment

Goals focus attention, guide behaviour
and sustain motivation.

i

DIRECTS ATTEMTION

Focuses on key cues
and reduces distractions

MOTIVATES EFFORT

Provides challenge
and reasons to try I'Iard.

5,
3
/J IMPROVES PERFORMANCE -
I l Encourages effective OUTCOME
o I practice and learning. (result)
e — - =k e e
PERFORMANCE

ENABLES EVALUATION

Provides standards to |
MEasura progress. |

I\ GUIDES ADJUSTMENT '.x
‘ Helps adapt goals to

performance and context.

[measurable)

PROCESS
(technigue)

© (ood goals channel attention and effort toward success,

4. PROCESS GOALS - TECHNIQUE / STRATEGY TARGETS

Fecus on controllable actions and how the task is performed.

i !
Examples

Keep a high elbow catch.
Breathe every 3 strokes.

™

Maintain long, relaxed stride.

Start reaction time under 0.15 s,

Stay in rhythm during the race,

¥

[-Why process goals work

a Fully controllable.

ﬁ Drirect attention to technigue
and decision-making.

@ Build good habits.

G Help regulate arousal

and reduce WOFTY. _
r — Py T ==
Cue Action Dutcome
What to focus on? L’ What will | do? | What will happen?
"}':
.. “Tall bady I e.q. “Reach long, e.g. “Stranger pull,
at the cateh.” press back.” faster swim.”
A L i 2

" Focus on the process to influence the performance.

Focus on the end result and comparison with others.

1

Examples (norm-referenced)
# Win the 100 m final.

* Finish in the top 3.

* Beat my apponent.

= Qualify for nationals.

& l|" w
BEMEFITS LIMITATIONS
v Provides clear target. X Depends on others'
‘ performance.

v Motivates competition.
X Less controllable,

v Useful for major events.
X Can cause anxiety.

\, o -

“‘t._ﬁ' 4 Useful for big events, selection and ranking.

5. HL: THE GOAL-SETTING PARADOX AND

POSSIBLE DEFLATION AFTER SUCCESS

Very high goals can motivate, but success may reduce drive.

s —
The paradox
Higher goals — greater affart and performance

BUT success =+ reduced motivation and effort

A W gy

Very high High effort Geal achieved
goal set High perfermance 1
i
]
]
v
Pessible deflation
(lower drive) J

. Why deflation happens -.

+ (Goal no longer challenging.

* Sense of satisfaction / ralief.

* Reduced need to try as hard.

+ External rewards may replace internal maotivation.

: How to reduce deflation
@ Set new, higher or different type of goals.
@ Focus on mastery: learning, impravement, contribution.
@ Use process and performance goals as nest steps.
'ﬂ' Reflect on reasons for sport beyand winning.

" Plan the next challenge before the pravious one is reached.

W EXAM PRIORITY - MUST KNOW

* Directs attention to what is important

» Organises effert and motivates behaviour
= Provides a standard for evaluation and feedback
» Influences persistence and resilience

» Guides planning, practice and strategy

* Requires adjustment as performance and context change

3. PERFORMANCE GOALS -
SELF-REFERENCED, MEASURABLE TARGETS

Focus on measurable improvement and personal bests.

I" i

Examples (self-referenced)
* Run 100 m in under 12.50 s.
* Swirmn 400 m in under 4:50.

* |ncrease vertical jump by 5 em.

* Lower 5 km time by 2 minutes.

Characteristics
Specific
Measurable
Challenging
Achievable

Relevant

Time-bound

Rawview

(New PB)
*—r

Evaluate

Target
1240 s

Train

Bazeline

12.80 s
&

Plan

Performance geals build imprevement and confidence.

6. HL: GOAL ADJUSTMENT, DO-YOUR-BEST
GOALS AND OPEN GOALS

Goals must adapt; "do-your-best” and open goals help.

| Why adjust goals?
ﬂ Bo
O I n @e
Performanece Imjury o Compstition Ersironment
changes iliness constraints changes changes
T — —_— — - e ey
§ Y o E "y
Goal adjustment steps I Do-your-best goals
o Review eurrent performance Focus en giving maximal
and context. effort and using best
6 Decide: maintain, modify effort strategies.
or set new goal. v
€) Update target, plan and E. g. "Give 100% effort
strategies. in every race.”
9 Monitor and review regulary.
L SEE A o o
ra &
Open goals

Mo specific cutcome stated; focus on experience,
exploration and participation.

E.g. "Have an enjoyable training camp and leamn,”

Flexible goals keep motivation high across situations.

SPORT APPLICATION

0 DO NOT OVERLEARN

SMART goals are NOT the care
5:|r|fﬁ|:|u.': medel far [B SEHS,

SWIMMING
Cutcome: 'Win the final.
Parfarmanca: Swim 20 m froestyle in 24,50 5

X

i
& KEYUNKS

* Links to C.1.1 (Motivation) — goals
miaintain and direct motivation.

o QUICK CHECK

. What are the three types of goals in B SEHS?

2. What is the key difference between outcome

Process: Highefbow cateh: breathe every 3 strokes IB goals are grouped by: * Links to 4.1 (Feadback) — goals and performance goals?
o] * Outcome goals (results) guide feedback and evaluation, : : :
A R * Porformance goals (measurable) « Links to C.4.2 (Arousel) - goals s pud e s e gl el
LTS MinEh im 5 " : -
A ;Fhmm under 18.30, * Process goals (technique/strategy) help regulate optimal arousal, 4. Explain the goal-setting paradox,
Process: Maintain cadence; releced sheulders 4 o * Links to C.5.2 {Motivational 5. Why are goal adjustment and open goals
e 'Elm PUTRREE, Cigich theories) —= goals support need important in sport?
and adjustment = not SMART. satisfaction and self-regulation.
. A L 7 L .
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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, contrellable, specific and regular

3 : ¥ |ntegr{:tﬂs with pructitE and other mental skills
improve sporting performance?

* Used by performers at all levels to improve performance

1. IMAGERY - DEFINITION

2. COINNITIVE FUNCTIONS - REHEARSAL

Irnnger:.-' iz the mental simulotion of a perfnrmunce or situation that | ||.|.,”:|g,EI.,‘lr snhances thinking and decision-ma king ckille.
| mimics real experience using multiple sensory modalities.
SKILL REHEARSAL | STRATEGY REHEARSAL
]“ AUDITORY Pructlslz? thilﬁhrslcﬂlfxecutmn Practi smiitm:t::;. [:fans and
& / e a sEill men ¥- | FI'J"I:I am "HI"'IH.
_‘a o * Learn new skills faster + Anticipate opponents’ actions
* Refine technique * Plan and evaluate options
/\ * |mprove coordination and timing * |Improve decision-making
Z / OLFACTORY * Strengthen neural pathways ¢ Prepare for different scenarios
' Smell it
X
x 0O % X
9 S
: !/ * INTEROCEPTIVE 0 D-*""‘L (____,/* X
GUSTATORY anw body o X o X
" Toste it TR IS e K
* The more vivid, controllable and realistic the imagery, the more effective it is. L L* Mental rehearsal primes the brain and h-nd].r for optimol execution.
3. MOTIVATIONAL FUNCTIONS 4. PETTLEP MODEL - STRUCTURING EFFECTIVE IMAGERY
Im agery influences motivation, emotions and psy:hnlngicd readiness. | Use PETTLEP to make imagery as affective as real practice.
o o T —— -“|| — - - — ™y s - -"‘-I L . 1
| GOAL SETTING CONFIDENCE P | E T | | T L , E [
* Clorify goal s Experi | Physi w ; 3.
arity goals PEFNCE sucoees Physical Enl.-urnrun'lent Task Timing Learning Emotion Perspective
. mentally
* Visualise the process | ‘
O to success * Reduce self-doubt !
* Maintain focus + Build belief in @ |
and direction | ability |
: —_—— = : :- -'\-\. [
ARQUSAL REGULATION EMOTIONAL CONTROL Recreate the || Focus onthe | | Match the Include goals, Include the Chease the
* Increase orousal * Menoge anxiety and nerves competition | | specific skill | | timingond | feedbock and | | emotions and | | best viewpoint: |
ghien neded | * Develop composure sensations  setting and || or strateqy sequence corrective arousal you inkernal or
* Colm over-arousal
] : , * Refrome pressure as and surroundings || to perform || accurately processes expect external
* Achieve aptimal
challenge movements
arousal zone
_ * Imagery prepares the mind to feel, think and act like a successful performer. | * The more closely imagery matches real performance, the grecter the transfer.
b i L )
5. PAIVIO’S DUAL CODING FRAMEWORK IN IMAGERY 6. APPLICATIONS OF IMAGERY IN SPORT
Imagery is processed through dual coding, inﬂuencfng both mind ond body. ‘ Imagery EuPpur’cS performance across key areas. EXAMPLE - SKIER
| TWOCHANNELS OF PROCESSING | | FOUR IMAGERY CATEGORIES | SKILL ACQUISITION / | Mentolly rehearse
. : e ' REFINEMENT 4 perfect tums, adge
VERBAL (LOGICAL) A P COGNITIVE I:Thmli::ng] * Leorn naw F!‘“'* control and pole
Words, symbals and [ | 8% » Refine techniqus oot fimin
B j;:rqg“. * Undarstanding and planning ; * Correct arrors 2 J

(e.g. sell-inctruction, w SUMEQ}' rehearsal

COMPETITION

Vizualise race [ine
choices, gote

combinations ond
contingency plons.

strateqy talk)

=

* Decision-maoking STRATEGY *
* Plon and rehearse tactics

* Anlicipote scenarios
* Adopi to opponents

MOTIVATIONAL (Affective)
» Confidence and belief

oS I CONFIDENCE BUILDING [

@ Images, sounds, faelings, » Emotion regulation _ Seq yoursalf
Lensalnens, amalls 1 7 - E:-:P-l:n:nnc SUCCOSE q txm:ull.ﬁ-_g clean
and tostes * Mativation and arousol * Reinforce self-bafief runs ond handling

* Reduce self-doubt
MOTIVATION = | Vikbaise ocfioving
F

* Sloy committed # 4
f 7’

* [Focus on process
* Charcome setbocks

pressure well,

SPECIFICITY CONTINUUM
SPECIFIC GENERAL

Dotailed, concrate Broad, abstroct
and sport-specific ” and cutcome-focused

(0.g. 0 hackey penalty (e-g. winning the final, n AROUSAL REGULATION
comer reutine) being confident) s - * Activate before performance #
| - #  Calrm when over-araused
¢ Reoch optimol zone

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

l|.-nur goals and the
rewards of consistent

cﬁan.

Lise colming imageny
to reduce norves or
CrIergiaing imogery
to prepare bo roce,

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

, B8 = e Y (0
r T T \ \
SPORT APPLICATION g DO NOT OVERLEARN é} KEY LINKS o QUICK CHECK
EI'I':_E skiers use imagery doily te "E'I"EFFF'E' Imagery is not visualisation anly. * Links to C.1 (Skill acquisition) - Define imogery and explain how it
their runs, feel the snow, hear the wind accelerates learning and refinement mimics real ex
Effective ima includes:; ] PEHEI'II'.FI:I-
and sense speed and bolonce. gy Links to C.3 (Motivati : R e
S g {nnt jl.ri-t !'ugl'lt:l - Hh T L { | 5t|5'ﬂ1'-;l;lﬂ\:| — 2. ﬂl.rl:hrlae the Etl!lgl'lltllﬂ'. ond motratsonal
a Before training: plon ond focus. - ol il /S oa e functions of imagery.
Procass and outcome y and|parsisianca 3. Deseribe the PETTLEP model
BT =
Before competition: prepare and ulate, Effart, mistakes and recovery * Links to CA (Arousal & emotion) -
° i e e : e / requlotes orousal and emotions. 4. Use Ponio’s fromework to explain
@ After performance: review and learn, * Negotive and pasitive scenarios s Links to A2 (Neuroscience) - eognitive/mativational and
+ Raoliatic emtions and hﬂd}' f‘ﬂjlﬂgs activates noural pothways EPE«Eiﬁtfg-H'lEFM inmger:,-'.
. I similar to real performance. | & :
This leads to greoter consistency, confidence & | Tk o AT skeills - 5. Gw& exomples of how imogery
. and performance under pressure. Owverly perfect imogery con reduce adoptability. self-management and reflection. J improves performance.
LN e . ..l

IB SPORTS, EXERCISE AMD HEALTH SCIEMCE - VISLIAL REVISION GUIDE THEMEC + C.5.2 IMAGERY (HL QONLY)




