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GCSE Applied Science                Unit – 2





Topic: Sports science 





Activity: Introduction to sports science
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Objectives (including specific refs to HSW):  


Know about the role of sports physiologists, nutritionists and dieticians and materials scientists


Know about the factors that success in sport depends upon


Know about the antagonistic action of skeletal muscles.








Outcomes: 	Describe how success in a sport is determined by a combination of factors


			Explain why muscles like biceps and triceps work as antagonistic pairs


			Apply their knowledge of muscle action to a range of contexts in sports science


	








Suggested Activities (including specific refs to HSW):





Starter:  Exhibits – as students enter class let them loot at a skeleton/model body/contents for  high-protein and a low-fat breakfast compared to orange juice, cereal skimmed milk and toast (no butter).  Ask pupils to write down as many questions as they can in 2 minutes on things they want to know about sports science (use questions in future lessons).


�Ask students to answer summary question 1 p115 Nelson Thornes.	





Main:  Brainstorm significance of physiology, nutrition and equipment to success in sport.


Show animation of a sports event (Prof. Dapena’s high jump animation at � HYPERLINK "http://www.indiana.edu/~sportbm/research/hj-animations.html" ��www.indiana.edu/~sportbm/research/hj-animations.html�). To bring out importance of physique, skill and concentration.  Ask why are some people good at one sport but not another? What factors do you need to be good at sport?





Worksheets on muscles in file.


Use models/students to establish these facts: skeletal muscles are attached to our skeleton by tendons. Tendons transmit muscle force to the bone. Muscles are either contracted or relaxed. Discuss antagonistic muscles.





Plenary:  Be a DJ – Ask students in groups to agree on three important facts they’ve learnt today. Get one member of each group to present them as a DJ doing to top 20.


Students put the following factors to be successful in tennis in order: Fitness   food   equipment   skill   concentration. Debate reasons why.





  





Apparatus / Materials Required


Skeleton/model body/fry up breakfast/low-fat breakfast


projector





Safety:





References:


Nelson Thornes pg 114-115


Collins





Homework ideas: 	





Differentiation


Extension:





Support:
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GCSE Applied Science                Unit – 2





Topic: Sports science





Activity: Your heart








Objectives (including specific refs to HSW):  


Know about the structure of the cardiovascular system


To measure their heart rate (pulse)








Outcomes:  describe how the heart functions as a double pump


		   Measure their pulse before and after exercise


		   Demonstrate a detailed understanding of the cardiovascular system


	








Suggested Activities (including specific refs to HSW):





Starter: Plato’s heart – As initial stimulus, download Plato’s demo of a working heart at www.platolearning.co.uk/demos/mss/demo_mss.php and highlight the different chambers and make adjustments to compare exercising and sleeping etc. Heart volume- Discuss the advantages of a large heart in sports.


Ask pupils to write as many words can think of relating to the cardiovascular system





Main: 





Use a model heart explain the four chambers and double pump action. Dissect a heart and discuss the structure of the heart.


Set the room out with 6 tables (4 grouped together for the heart), labelled lungs, body, right atrium, left  atrium, right ventricle, left ventricle. Sit a volunteer at each table. The rest of the class are given pieces of card, red on one side, blue on the other, representing oxygen-rich and deoxygenated blood. Starting from the left ventricle send one student to the body, holding the ‘red blood’ upright in their outstretched hands. The student at the body table collects the card, turns it over, and carries the deoxygenated blood to the right atrium, where they pass the blood on again. The blue blood is again transferred at the right ventricle. This next student takes the card to the ‘lungs’. At the lungs table, the student passes on the card. The next carrier turns the card over, so it becomes oxygen-rich and takes it to the left atrium. With transfers of the card, the cycle begins again. Gradually add in more student carriers until you have the complete blood cycle going round the room. At intervals, ask for everyone to freeze and question individuals about what type of blood they are carrying, where it is coming from and where they are going.





Students follow the instructions to measure their heart rate given in Nelson Thornes p117, noting their pulse when resting, pre-test and post-test(and poss. Recovery). Discuss conclusions: The body is preparing for the extra oxygen needed by your muscles. There is an anticipatory rise, due to the release of adrenaline. Your heart is pumping oxygenated blood faster to repay the oxygen-debt in muscles. Worksheets in file.





Plenary:  Students write all the words they can think on based on lesson/True or false test





Safety:





Apparatus / Materials Required	projector, worksheets











References:


Collins pg  


Nelson Thornes pg116-117





Differentiation


Extension:





Support:





Homework ideas: 
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GCSE Applied science                Unit – 2





Topic:  Sports science





Activity:  Your lungs








Objectives (including specific refs to HSW): 


Know about ventilation of the lungs:


About the base-line measurements: breathing rate, tidal volume and vital capacity








Outcomes: 	Explain the need for a large surface area to exchange gases


			Describe how the diaphragm and intercostals muscles aid ventilation


Measure breathing rate, tidal volume and vital capacity


			Demonstrate a knowledge of the terms introduced


	








Suggested Activities (including specific refs to HSW):





Starter:	Students blow through a straw into a test tube of lime water to show that exhaled air is rich in carbon dioxide. Then think of some words associated with the lungs.


Discuss how breathing would be different at a high altitude and discuss the advantages of training at high altitude.


Compare the flat top of an egg box with the large surface area of the bottom that holds the eggs. Ask pupils which shape alveoli resemble most and why this shape is an advantage (different-coloured small beads could be pushed through the egg box to represent oxygen and carbon dioxide molecules).


Main:	Show bell jar demo. Students could make simpler, one lung version using the top half of a 2L bottle, bung, straw, 2 freezer bags, sticky tape and scissors.





Explain role of intercostals muscles and diaphragm working together.  Various worksheets.





Discuss tidal volume, tidal capacity and breathing rate.


Video and questions – Your living body 1 (breathing)F, Scientific Eye (respiration), New living body 4 (breathing)H or Your living body – (breathing).





Use lungs in a plastic bag to demo lungs inflating. Use a bicycle pump attached to the trachea to inflate the lungs.


Plenary:	Students stick a word about the lesson on a partner’s forehead who then has to ask questions to discover the word.


	Ask students to write down three most important things learnt in lesson.





Safety:  hygiene precautions with lungs 9 wash hands.


Safety glasses





Apparatus / Materials Required


Straws, test tubes of lime water, egg box, bell jar, lungs from butchers, class set of top of 2Ldrinks bottle, bungs, straws, sticky tape, two freezer bags and scissors.


Worksheets

















References:


Collins pg


Nelson Thornes pg 118-119





Differentiation


Extension:





Support:





Homework ideas:  Answer the summary questions in Nelson Thornes pg119
































































































































