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TOPIC 1: ANATOMY 
1.1 THE SKELETAL SYSTEM 

1.1.1 Distinguish anatomically between the axial and appendicular skeleton 

Þ Axial skeleton  

• Forms central axis of the body 

• Consists of cranium, mandible, ribs, sternum, vertebral column (cervical, 
thoracic, lumbar, sacral, coccyx), hyoid bone, xiphoid process and ossicles 

 

 

 

 

 

 

 

 

 
 

 

Þ Appendicular skeleton 

• Vital for movement, locomotion and overall body function 

• Consists of pectoral girdle (scapulae and clavicles), humerus, radius, ulna, 
carpals, metacarpals, phalanges, pelvic girdle (ilium, ischium, pubis), femur, 
patella, tibia, fibula, calcaneus, tarsals, metatarsals and phalanges 
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2.2.13 Describe the cardiovascular adaptations resulting from endurance exercise 
training 

Þ Increased left ventricular volume which results in increased stroke volume 

Þ Lower resting and exercising heart rate as the heart is stronger and more 
efficient  

• Max heart rate remains unchanged however higher intensity exercise is 
required to reach this threshold  

Þ Greater capillarization around the skeletal muscle leading to more efficient 
supply of oxygen 

Þ Increased arterio-venous oxygen difference, meaning muscle can extract a 
greater volume of oxygen from incoming blood 

Þ Larger and more numerous mitochondria in trained skeletal muscle to produce 
more aerobic energy which also assists with faster recovery 

Þ Increased level of aerobic system enzyme activity so more ATP and energy can 
be generated 

Þ Increased ability of the muscle to mobilize, deliver and oxidize lipid which helps 
to prevent glycogen stores from running out 

Þ Increased glycogen storage in the muscle due to increased muscle size and 
efficiency 

Þ Increased capacity for glycogenolysis, meaning more glycogen can be turned 
into glucose for ATP production 

Þ Slight cardiac hypertrophy, meaning in increase in the thickness of heart walls 
due to training 

Þ Increase in blood plasma volume to support the bodies sweating needs due to 
the increase in blood cells and to maintain viscosity  

Þ Increase in cardiac output as the heart is stronger and larger, so can potentially 
pump more in a minute 

Þ Increase in blood volume and red blood cells allowing blood to carry more 
oxygen per unit volume 

 

2.2.14 Explain maximal oxygen consumption 

Þ Maximal oxygen consumption (VO2max) represents the functional capacity of 
the oxygen transport system and is sometimes referred to as maximal aerobic 
power or aerobic capacity 

Þ This reflects the amount of oxygen that the heart can pump and how much 
oxygen the skeletal muscles can use when exercising, or the maximum rate at 
which an individual can take in and use oxygen 

Þ It represents the maximum amount of oxygen a person can use to make ATP per 
minute 
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4.2.5 Explain delayed onset muscle soreness (DOMS) in relation to eccentric and 
concentric muscle contractions  

Þ Results primarily for eccentric muscle action and is associated with structural 
muscle damage, inflammatory reactions in the muscle, over stretching and 
overtraining   

Þ Prevented/minimised by reducing eccentric component of muscle action during 
early training, starting training at low intensity and gradually increasing the 
intensity, warming up before exercise and cooling down afterwards 

Þ Occurs up to 48 hours post exercise and can last 3 – 4 days 

Þ Eccentric and isometric contraction tend to produce greatest discomfort 

Þ Concentric contractions do not cause DOMS to the same extent, as the 
microscopic tears are not as large 

Þ DOMS causes a reduction in the force generating capacity of the affected 
muscles which negatively affects performance 

Þ Mechanical breaking of actin-myosin bonds that occurs during eccentric 
contraction combined with large muscle forces can result in various 
biomechanical changes in the muscle 

Þ DOMS can be produced by; 

• Microscopic tears resulting in structural damage of the muscle  

• Osmotic pressure causing fluid retention in the surrounding tissues 

• Muscle spasms 

• Overstretching and tearing of muscle connective tissue  

• Acute inflammation reactions in the muscles 

• Alterations in the cell’s mechanism for calcium regulation 

• Overtraining the muscles 

Þ DOMS can be prevented or minimised by; 

• Reducing eccentric component of muscle contraction during early training 

• Starting training at low intensity and gradually increasing intensity 

• Warming up before exercise 

• Cooling down after exercise  
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5.3.6 Outline the types of transfer 

Þ Skill to skill 

• The transfer of a skill from one context to another  

• Possible effects associated with skill to skill transfer are consistency, 
accuracy, control, efficiency and fluency 

Þ Practice to performance 

• Positive transfer likely only to occur if environmental conditions are similar 
in both situations 

• Practice environment must be authentic and realistic to enable ap positive 
transfer to performance 

Þ Abilities to skills 

• The transfer of natural ability to skill 

Þ Bilateral 

• Positive transfer of learning and training between limbs 

Þ Stage to stage 

• Involves skills that move through stages of learning 

• From cognitive to associative and associative to autonomous 

Þ Principles to skills 

• Involved the principles and rules 

• From theories to performance 

 

5.3.7 Outline the different types of practice 

Þ Distributed 

• Breaks between each attempt or block of attempts (interspersed) 

• Allows for rest and feedback between attempts 

• Most useful for continuous skill but can be applied to almost any skill type 

• Can rest and recover both physically and mentally 

• Can be time consuming and/or boring 

• Time must be managed effectively 

Þ Massed  

• Continuous practice with little or no rest 

• One skill practiced repeatedly 

• Most appropriate for closed and self-paced practice  

• Can improve consistency and help move ot autonomous stage  

74 of 139



HL Sports, Exercise and Health Science                                                                                                              

Þ Low margin for error 

Þ No assistance needed – can be administered by the 
athlete 

Weaknesses Þ Specialised equipment required 

Þ Only tests grip strength 

 

40 Meter Sprint 

Fitness 
Parameter 

Speed  

Description Þ A flat, straight 40-meter track is marked    

Þ The athlete sprints as fast as possible  

Þ Their time is used as an indication of speed 

Reliability High Validity Medium 

Strengths Þ Minimal equipment required 

Þ Easy to perform 

Þ Can be done almost anywhere 

Þ Can be done indoors or outdoors 

Weaknesses Þ Human reaction time can affect measurements  

Þ Assistant is required to administer the test 

 

Body Mass Index 

Fitness 
Parameter 

Body composition  

Description Þ Calculated by taking a person’s weight and dividing it by 
their height squared  

Þ Value is used as an indication of whether they are 
overweight, underweight or of a healthy weight 

Reliability High Validity Low 

Strengths Þ Easy to perform 

Þ Can be administered by the athlete 
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8.1.3 Explain how circulating hormone levels are regulated 

Þ Hormone production and release are primarily controlled by negative feedback 

• In a negative feedback loop, a stimulus elicits the release of a substance, 
and once the substance reaches a target level, a signal is sent to stop the 
release of that substance  

• It is because of these negative feedback systems that hormone levels remain 
in a narrow range 

Þ The negative feedback loops that regulate hormones may be influenced by; 

• Signals from the nervous system, such as adrenaline 

§ The nervous system directly stimulates endocrine glands to release 
hormones, which is referred to as neural stimuli 

§ In a short-term stress response, adrenaline is important in providing 
bursts of energy required for the body to respond 

§ Neuronal signaling from the sympathetic nervous system directly 
stimulates the adrenal medulla to release adrenaline in response to 
stress 

• Chemical changed in the blood, such as insulin 

§ The control of hormone release in response to changes in extracellular 
fluids such as blood or the ion concentration in the blood 

§ For example, a rise in blood glucose levels triggers the pancreatic 
release of insulin 

§ Insulin causes blood glucose levels to drop, which signals the pancreas 
to stop producing insulin in a negative feedback loop 

• Other hormones, such as growth hormone 

§ The main role of growth-hormone releasing hormone (GHRH) is to 
stimulate the pituitary gland to produce and release growth hormone 
(GH) into the bloodstream 

§ This then acts on virtually every tissue of the body to control 
metabolism and growth  

§ Growth hormone stimulates production of insulin-like growth factor 1 in 
the liver and other organs, and this acts on tissues in the body to control 
metabolism and growth 

§ In addition to its effect on growth hormone secretion, GHRH also affects 
sleep, food intake and memory 

 
8.1.4 Explain the relationship between the hypothalamus and the pituitary gland 

Þ The hypothalamus and the pituitary gland are together responsible for 
homeostasis 

• The hypothalamus is the part of the brain that controls the pituitary gland 
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TOPIC 12: GENETICS AND ATHLETIC PERFORMANCE 
12.1 GENETICS AND ATHLETIC PERFORMANCE 

12.1.1 Outline the role of genes in the inheritance of human characteristics 

Þ Chromosomes are mainly made of deoxyribonucleic acid (DNA), sections of 

which are referred to as genes 

• There are 23 pairs of chromosomes 

• They are stores in the nucleus of the cell 

Þ DNA is a self-replicating material and undergoes replication as part of cell 

division to pass on the genes to new cells 

• It is the carrier of all genetic information and shaped in a double helix 

Þ Children inherit genes from their parents via the sex cells (gametes), with 50% 

from the mother and 50% from the father 

Þ Many millions of different combinations of these genes from the same parents 

are possible 

Þ Human characteristics (or phenotype) are determined by their genes (the 

genotype) 

• A person’s phenotype if the physical expression determined by their genes 

and is determined by the interaction between the person’s genes and the 

environment 

• A person’s genotype is the actual genes that person possesses  

Þ Some characteristics are expressed developmentally by genes (for example, eye 

colour, sex) whilst others also require and environmental switch (for example, 

height, vo2max) 
 
12.1.2 Outline how genes can influence human characteristics 

Þ Genes code of the production of proteins, which are responsible for the 

development of an individual 

Þ Genes can be switch on or switched off depending on internal or external 

factors, so that characteristics influencing athletic performance can change 

during a person’s lifetime 

Þ Multiple genes determine the measurable heritable characteristics for each 

individual, so it is highly unlikely that a single or even a few genetic elements 

are associated with superior athletic performance 
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Very High Low  Þ Lower leucocyte numbers 

Þ Inflammation preventing blood flow 

Þ Greater exposure to airborne pathogens  

Þ Increased cortisol and adrenaline placing stress 
on the immune system 

 

13.1.5 Describe strategies for minimizing risk from infection among athletes 

Þ Ensuring that the athlete’s training plans incorporate sufficient recovery periods 
to avoid overtraining and give the body the opportunity to regenerate immune 
system functions 

Þ Ensuring that the athlete has a sufficient amount of sleep to reduce the stress 
on the body and aid in the recovery of the immune system   

Þ Maintaining a varied and balanced diet which provides suitable and sufficient 
vitamins and minerals and meets the nutritional demands of the athlete 

Þ Ensuring that the athlete maintains hydration and fluid levels above those of a 
sedentary individual to cater for training demands and avoid dehydration 

Þ Avoid the sharing of drink bottles 

Þ Drinking pathogen-free water to reduce exposure to pathogens 

Þ Maintain good food hygiene standards when preparing food 

Þ Maintaining good personal hygiene 

Þ Maintaining good oral hygiene 

Þ Avoiding contact with infectious individuals 

Þ Avoiding training during illness to give the body sufficient opportunity to 
recover  
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