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Lesson Element

Unit 1: Body systems and the effects of physical activity

LO1: Understand the skeletal system in relation to exercise and physical activity

Understanding the skeletal system and the effects of exercise
Instructions and answers for tutors

These instructions cover the learner activity section which can be found on page 7. This Lesson Element supports Cambridge Technicals Level 3 in Sport and Physical Activity.

When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the tutor instructions section.
The activity

These activities will help your learners to consolidate their knowledge of the different types of bone and the functions of the skeleton.

It will also enable them to see a clear link between the type of bone (i.e. its structure and where it occurs in the body) and its function.

Suggested timings

Activity 1: 45 minutes

Activity 2: 1–1.5 hours

Activity 3: 1 hour
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Activity 1
Give learners a blank copy of the table below and ask them to fill in the first column with the names of the different types of bones.

Discuss with learners what the functions of the skeleton are and compile a list that should include:

· Shape

· Support

· Protection

· Movement

· Blood cell production

· Mineral storage

Ask learners to then complete the second column in the table by suggesting which of the identified functions each type of bone is responsible for or involved with. 

Finally learners can complete the third column by explaining how the type of bone carries out the function that has been linked to it.

A completed table is provided below:

	Type of bone
	Function
	How this type of bone carries out this function

	Long
	Movement


Blood cell production
	Muscles attach to the ends of long bones with the length of the bone making it an ideal lever to facilitate movement.

Both yellow and red bone marrow is produced in the marrow cavity of long bones. This is vital for the production of blood cells.

	Short
	Support
	Short bones give support and stability because they are as wide as they are long. They act as small ‘jigsaw pieces’ that bridge gaps between bones that facilitate movement. Short bones are not involved in movement.

	Flat
	Protection


Movement
	Flat bones include the skull, sternum, pelvis and ribcage. The large, flat area creates an effective means of protecting the vital organs beneath.

The large, flat bones also provide extensive areas for muscular attachment.

	Irregular
	Support

Movement

Protection
	Irregular bones form support for the pharynx and larynx.

The bony prominences make ideal attachment sites for muscles.

The vertebrae protect the spinal cord.

	Sesamoid
	Movement
	Sesamoid bones are found in joints where they form a smooth surface for tendons to slide over. This increases the force that the tendon can transmit.


It could be argued that all bones give shape to the body so this function will be acceptable in any/all rows. Likewise mineral storage; all bones contain calcium and phosphorus which the body can withdraw if it is in short supply from other sources. Because of this these functions do not appear in the table.

This website might be useful for learners to research the types of bones and their functions:

http://learn.visiblebody.com/skeleton/types-of-bones
Activity 2
Separate learners into groups of six. Smaller groups can be used with learners tackling more than one type of synovial joint each. If a larger group is used, then ‘extra’ learners can support their peers and/or gather information regarding fixed/fused and slightly moveable joints in preparation for the final poster/presentation.

Each learner in the group is allocated a type of synovial joint to research. Learners must find out information regarding the synovial joints:

· Name (type)

· Structure (including a diagram)

· Function/s

· Movement potential

· Main place/s in the body
Once information has been gathered, all learners can regroup and share information about their specific joint with the rest of their group. They can then create a poster or presentation to display their research. 

Learners can select their own way to present the information, but suggested templates could include:

· A spider diagram – ‘synovial joints’ in the centre, fanning out to the six different synovial joints, each fanning out again to include the other collected information
· A family tree shape – ‘joints’ at the top, moving down a layer to synovial, fixed and slightly movable, down another layer to the six different synovial joints, down a layer to a diagram of each, followed by the other information requested
· A pyramid shape – a similar shape to the family tree
· A flow chart – with questions such as – “does the joint move?” Yes/No (leading to fixed or synovial and slightly movable), “is it freely movable?” Yes/No (leading to synovial or slightly movable), “can it move….” (add the different movement options) or “is it found at.…” (add different places in the body) – each answer leading to the appropriate joint, which can then be explained further with a diagram and movement potential/sites.
Learners can find information to support their research on this website: 
https://www.boundless.com/biology/textbooks/boundless-biology-textbook/the-musculoskeletal-system-38/joints-and-skeletal-movement-217/types-of-synovial-joints-822-12066/ 

And in these video clips: 
https://www.youtube.com/watch?v=yYEXQbPq5jM
https://www.youtube.com/watch?v=DLxYDoN634c
Activity 3
Learners can work individually or in pairs for this quiz.

You will read out various statements (most of which are true, some of which are not true!) about the short- and long-term effects of exercise and training on the skeletal system.

Using a blank copy of the table below, learners must write each statement down in the appropriate box, depending on whether they think it is a long-term effect, a short-term effect, both long and short, or false.

The following statements can be used (the answers are included in the table for you) but other statements can also be added as you see fit.

· Increased range of movement at joints

· Increase in synovial fluid

· Less likely to be injured

· Increased bone density

· Bones become bigger

· Bones are quicker to heal after injury

· More calcium in the bone

· Increased mineral content

· Increased osteoblast activity

· Ligaments get warmer and are more stretchy

· Bones weigh more

· Reduced chance of osteoporosis

· Stronger ligaments

· Increased thickness of hyaline cartilage

· Bones become more supple.
	Long-term effect of exercise/training

Increased bone density

Bones are quicker to heal after injury

More calcium in the bone

Increased mineral content

Reduced chance of osteoporosis

Stronger ligaments

Increased thickness of hyaline cartilage
	Short-term effect of exercise/training

Ligaments get warmer and are more stretchy

	Both short- and long-term effect of exercise/training

Increased osteoblast activity

Increased range of movement at joints

Less likely to be injured
	False

Bones become bigger

Bones become more supple

Bones weigh more


To extend this activity you could discuss with learners:

· Why these changes happen

· What the implications of these changes are for the performer

· How these changes support the idea of increasing participation levels in order to improve health and fitness.
The effects of exercise are explained in this article http://www.livestrong.com/article/131711-what-are-effects-exercise-skeletal-system/ whilst this website includes quizzes and tests to check understanding https://quizlet.com/36967058/long-term-short-term-effects-of-exercise-on-the-skeletal-system-flash-cards/.
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Lesson Element

Unit 1: Body systems and the effects of physical activity

LO1: Understand the skeletal system in relation to exercise and physical activity

Learner Activity

Understanding the skeletal system and the effects of exercise
Activity 1 will help you to consolidate your knowledge of the different types of bone and the functions of the skeleton. It will also enable you to see a clear link between the type of bone (i.e. its structure and where it occurs in the body) and its function.

Activity 2 will require you to use your research skills to investigate a specific topic. It will also need you to work with others to collate information and create a presentation. By the end of the activity you should have a thorough understanding of the different synovial joints, including their structure, where they are found in the body and how they allow movement.

In Activity 3 you will have to answer questions regarding the short- and long-term effects of exercise and training on the skeletal system.

Activity 1
In the table below fill in the first column with the names of the different types of bones.

Discuss with your tutor and the rest of the group what the functions of the skeleton are and compile a list.

Now complete the second column in the table by suggesting which of the identified functions each type of bone is responsible for or involved with. 

Finally, complete the third column by explaining how the type of bone carries out the function that has been linked to it.

	Type of bone
	Function
	How this type of bone carries out this function

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


You may find the following website useful if you want to further explore this topic: 
http://learn.visiblebody.com/skeleton/types-of-bones
Activity 2
Your tutor will ask you to investigate a specific synovial joint. The information your collect should include the joint’s:
· Name (type – e.g. ball and socket, gliding etc)

· Structure (including a diagram)

· Function/s

· Movement potential

· Main place/s in the body
Once you have gathered information about your joint you can regroup and share this with the rest of your group. 

You will then be asked to create a poster or presentation as a group to display the information you have collated about the different synovial joints.

It will be up to you how this information is presented, but your tutor may offer some ideas and guidance on this.
Activity 3
You are going to take part in a quiz regarding the short- and long-term effects of exercise and training on the skeletal system.

Your tutor will read out various statements (most of which are true, some of which are not true!) about the short- and long-term effects of exercise and training on the skeletal system.

Simply write each statement down in the appropriate box in the table below, depending on whether you think it is a long-term effect, a short-term effect, both long and short, or false.

You’ll get one point for each correct answer.

	Long-term effect of exercise/training


	Short-term effect of exercise/training



	Both short- and long-term effect of exercise/training


	False




To extend this activity you could now discuss with your tutor and group:

· Why these changes happen

· What the implications of these changes are for the performer

· How these changes support the idea of increasing participation levels in order to improve health and fitness.
ABC – This activity offers an opportunity for English skills development.





We’d like to know your view on the resources we produce. By clicking on ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20the%20Cambridge%20Technicals%20Level%203%20Sport%20and%20Physical%20Activity%20U01%20Lesson%20Element%201"��Like�’ or ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20Cambridge%20Technicals%20Level%203%20Sport%20and%20Physical%20Activity%20U01%20Lesson%20Element%201"��Dislike�’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.


If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form which can be found here: �HYPERLINK "http://www.ocr.org.uk/expression-of-interest"��www.ocr.org.uk/expression-of-interest�





OCR Resources: the small print�OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. �© OCR 2016 – This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.


Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: �HYPERLINK "mailto:resources.feedback@ocr.org.uk"��resources.feedback@ocr.org.uk�
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