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Overview

Key questions

To develop understanding of the key scientific principles of the group of attainment targets.

· In what ways do our bodies change as we become adults?

· How do these changes prepare humans to reproduce themselves?

· How do the different parts of our bodies help keep us alive?

Key ideas behind the key questions

· Digestion of food as a process essential to our well-being.

· The function of the skeleton and muscles in protecting our internal organs and allowing us to move.

· Lungs, windpipe and diaphragm all have a role in helping us to respire.

· Lung space is enlarged, using the diaphragm and rib movement. Air rushes in to take this extra space.

· The role of the heart and circulatory system in transporting blood and oxygen around the body.

· The function of the kidneys and bladder in waste removal.

· The main changes that occur during puberty.

· The functions of the main organs of human reproduction.

Attainment targets

	Attainment outcome – Living Things and the Processes of Life

	Group 16 – The Human Body and Reproduction
	Strand

	Identify the main organs of the human body. LT-C2.2 
	The processes of life

	Describe the broad functions of the organs of the human body. LT-C2.3
	The processes of life

	Describe the role of the lungs in breathing. LT-D2.1
	The processes of life

	Outline the process of digestion. LT-D2.2
	The processes of life

	Describe the main changes that occur in puberty LT-D2.3
	The processes of life

	Describe the main stages of human reproduction. LT-D2.4
	The processes of life

	Identify, name and give the functions of the main organs of the human reproductive system. LT-E2.2
	The processes of life


Related science skills

· Links with Health Education

· Group 14a Living on Earth (Animals)

Future learning

· This allows teachers to set the scene for future learning.

· Towards Evolution (group 27)

Skills

Preparing for tasks

· Identify two or three questions to investigate.

· Provide reasons for planning decisions.

· Include fair testing in planning by changing one factor.

Carrying out tasks

· Make an appropriate series of accurate measurements.

· Select an appropriate way of recording findings.

Reviewing and reporting on tasks

· Make an organised report of an investigation using appropriate illustrations.

· Provide explanations related to scientific knowledge.

· Draw conclusions consistent with the findings.

· Identify limitations of the approach used.

Developing informed attitudes

A commitment to learning

· Working independently with others to find solutions to scientific problems.

Respect and care for self and others

· Taking responsibility for their own health and safety.

· The development of responsible attitudes that take account of different beliefs and values.

Teaching and Learning

Finding out pupils’ present understanding

General misconceptions

· A muscle is able to lengthen of its own accord.

· A muscle works on its own.

· Pupils’ ideas of the events that result in the lungs filling with air are often incorrect.

· Blood enters and leaves the heart at one point only.

· Many aspects of puberty.

· Many aspects of the human reproductive system. 

Learning activity 1 – Introduction/pre-assessment on the body

Class discussion on what children know about the body

The skeleton protects the body’s important organs.

What organs do the children know about?  Explain to children that each organ has a function and that each organ plays a part in a body process. Explain to children that the life processes common to humans are:

· feeding and digestion (teeth, gullet, stomach, intestine)

· support and movement (ribs, spine, skull, muscles)

· breathing (lungs, windpipe, diaphragm)

· circulation of blood (heart, arteries, veins)

· reproduction

· excretion/waste removal (kidney, bladder).

Learning Activity 2 – Introduction/pre-assessment on the body

Body Parts Game – working in pairs or small groups (formative assessment opportunity)

Provide the children with a blank laminated body shape and laminated cards of the internal organs. Children work collaboratively with a partner to place the body parts in what they consider to be the correct position. They then copy this onto a blank sheet, which can be kept until the end of the topic when the exercise is repeated. This can be used as evidence of how the pupil’s thinking has progressed.

Strategies for teaching the key ideas

The activities set out below give possible teaching strategies which will challenge the misunderstanding(s) pupils currently hold.

Learning Activity 1 – To investigate digestive system
A Model Gut

Process of digestion - set up a demonstration using the following resources: 

beaker or boiling tube of water

visking tubing9previously soaked to soften it) to represent the gut

1% starch suspension

20% glucose solution to represent food

 iodine solution 

 Clinistix. 

These are readily available from educational suppliers. 

To demonstrate the presence of starch:  add a drop of starch to iodine on a tile .  The mixture will turn blue/black. 

To test for the presence of glucose dip a Clinistick into a test tube of glucose solution and watch it change colour.

Now fill the beaker or tube with clean water.  Remove a drop of water and test for the presence of starch.  There should be no colour change. 

Dip a fresh Clinistix into each and test for the presence of glucose.  There should be no colour change

Next take a lengths of soaked visking tubing and tie a knot tightly at one end. Fill it with equal quantities of with glucose solution and starch suspension.  Knot the top, rinse under cold water to remove any traces of glucose or starch from the outside of the tube and place into the beaker or boiling tube. 

Over a half hour period test regularly for the presence of glucose and starch in the water using the appropriate indicator and as described above. Children should see that the water starts to test positive for glucose but does not test positive for starch. Pupils should be encouraged to discuss what might be happening.

The Visking tubing represents a semi-permeable membrane and acts as a model for the outer membranes of gut cells. The molecules of glucose are small enough to pass through ‘pores’ in the membrane while the starch molecules are too large and remain trapped within the visking tubing. It can be explained to the children that, as part of the process of digestion,  the saliva in their mouths mixes with the starch in their food (such as potatoes, rice, pasta and bread) and breaks it down into smaller molecules which can pass through the gut cells and into the blood stream.  This allows the nutrients to be absorbed into the body.
Other strategies

Children, using appropriate resources, investigate the digestive system – mouth, teeth, gullet, stomach, large and small intestine, rectum and anus. 

Children should examine the different types of teeth, where they are found in the mouth and what makes them suitable for the process. 

Children could make presentations on the digestive system rather than above, using PowerPoint. This would involve children copying, pasting, using the internet and labelling.

Learning Activity 2 – Support and movement: The skeleton/muscles

The skeleton

Children look at model of a skeleton and name parts of skeleton.

Discussion on function of the skeleton.

Constructing cut-out paper skeletons together and annotating the main bones.

Discussion on different types of joints. 

Children explore the movements different joints are capable of. Children may make models of hinge joints.

Using BBC website – interactive construction of skeletons.

Resources required: Model skeleton, paper skeletons (template available from SSERC), internet access.

Role of the muscles

Children focus on the biceps and triceps. Muscles are attached to bones by tendons. Children feel their biceps contracting when the arm is bent upwards. Children feel the triceps muscle contracting when the arm is straightened. Children draw conclusions on what is happening.

Children look at computer simulations of muscles working.

Children make models of arms from card, paper fastener and elastic band to show the muscles working.

Resources required: Card, elastic band, paper fasteners, CD-ROM, internet access.

Learning Activity 3 – To investigate an aspect of how many steps we take in a day

Children plan a sequence of tasks to investigate, for example, if boys take more steps than girls in a day or vice versa, or if children take more steps on a weekday than on a weekend day, etc. (Children decide what they are going to investigate.) Children, using known enquiry methods and pedometers, carry out the investigation. Children process and classify the information by perhaps constructing a table. Children present findings in an organised and appropriate manner, for example a talk illustrated with a bar chart. Teacher could relate findings to health.

Resources required: Pedometers, spreadsheet package.

Learning Activity 4 – Breathing process

Children breathe in and describe what happens to their ribs and chest. Children breathe out. They discuss what happens to the ribs and chest. 

Children should investigate the function of the lungs, diaphragm and rib muscles. Children read reference books, and view models and video materials to demonstrate the process of organs involved. 

Children might make a model of the lungs, using a plastic bottle with the bottom removed, a sheet of rubber covering it and two balloons attached to rubber/plastic tubing. The end of the tubing is outside the plastic bottle. As you push the rubber upwards and downwards, the balloons fill and empty.

Resources required: Reference materials, models, video/DVD.

Learning Activity 5 – To carry out an investigation related to lung capacity

Teacher introduces pupils to lung volume bag kit. Disposable mouthpieces/other hygiene method should be used.  Children plan and carry out an investigation related to some aspect of lung capacity – do boys have bigger lung capacities than girls: do taller pupils have bigger lung capacities than smaller pupils, etc? Children select a way of recording their findings.  Children draw conclusions and present them in an organised report. Children identify limitations of the approach used.

Resources required: Lung volume kit, disposable mouthpieces.

Learning Activity 6 – Circulation of blood
Children investigate the function of the heart, arteries, veins, capillaries and the blood. Children read reference books, and view models and video materials to gain knowledge and understanding of the process of organs involved.

Science Explorer II CD-ROM has a simulation of the heart function.

Children write short accounts on each of the organs.

Resources required: Reference materials, models, CD-ROM, video.

Learning Activity 7 – To investigate the effect of exercise on pulse rates 

Teacher explains to children what their pulse is and where they can find it. Children practise taking their pulse rate. Teacher explains to children that they are going to investigate the effect of exercise on pulse rate. Children in discussion with teacher plan how they could carry out this investigation, giving reasons for their decisions. Children record their pulse rate before exercise, then record their pulse rate after exercise. Children could draw bar charts.

Children draw conclusions on what they have found out and write an organised report on what they have done. Children should try to explain their findings in scientific terms.

Resources required: Stopwatches or heart-rate monitors, computers, spreadsheet package.

Learning Activity 8 – Planning an investigation on pulse rates
Using knowledge gained from previous investigation, children plan their own investigation. Investigations might include: do boys have faster pulse rates than girls; does our pulse rate vary at different times in a gym lesson – during stretch, active part of lesson and cooling-down period; do taller pupils have faster pulse rates than smaller pupils? Children make accurate measurements, draw conclusions from the findings and write an organised report. Children should draw bar charts or line graphs, using spreadsheet package.

Resources: as for Activity 7

Learning Activity 9 – Excretion and waste removal – the bladder and kidneys

Children view and read suitable resource material to gather information on the bladder and kidneys. Children should be able to explain in simple terms the function of the kidneys and the bladder. Children should be aware of why it is necessary to drink water throughout the day.

Resources required: Video/DVD, reference materials.

Learning Activity 10 – Revise the main organs of the body

In your groups pick one of the organs, making sure each group chooses a different organ.

Make up a rap that clearly describes the functions of that organ.

Your rap should contain at least two verses.

Perform your rap to the rest of the class.

Learning Activity 11 – Puberty

Children view and read suitable resource material to gather information on the main physical changes that occur during puberty in males and females. Emotional changes that occur should be discussed. An integrated approach will often be taken and it will most likely be part of an approved PSD/health programme or may be delivered in collaboration with a visiting trained professional e.g. school doctor or nurse.

Note: teaching needs to be sensitive, positive and reassuring.

Resources required: Approved video/DVD, reference materials, visual aids.

Learning Activity 12 – Describe the main stages in human reproduction and functions of the organs of reproduction

Again, rather than providing a focus on a clinical account of the organs and processes involved, an integrated approach to this area will most often be taken and it will most likely be part of a PSD/health programme. This might be taught by a visiting trained professional or might be left to Primary 7. The stages that should be known in sequence are production of eggs and sperm, intercourse, fertilisation, pregnancy and birth. Although the names of the organs involved are bound to be introduced, the emphasis at this stage should be on the stages of the process.

Note: teaching needs to be sensitive, positive and reassuring.

Resources required: As for Activity 11 above.

Teacher information

Learning Activity 1

The function of the digestive system is to break down food into a usable form that is taken into the body and used for a variety of purposes. The body is a machine that converts energy from one form to another. The energy source for the body is the food we eat. The body also stores energy as fat.

The function of the four tooth types should be known. Care of the teeth could be included at this point through a consideration of prevention of tooth decay and gum disease. 

The treatment of digestion should be very simple and details of the structure and function of each part or chemical activity is to be avoided. 

The idea that digestion breaks food down into smaller pieces that can be used by the body should be related to the chickpeas and sand or the visking tubing  models.

Learning Activity 2

The skeleton performs several important functions. It provides the human body with a strong and reliable means of support. It protects vital body parts such as heart, lungs, brain and spinal cord. It acts as a framework for muscle attachment.

A joint is where two bones meet. Children should explore the movement of ball and socket joints at the hip and shoulder. Children should explore the movement of hinge joints at the elbow and knee.

Muscles work in pairs. A muscle is able to contract and then later relax, but it cannot lengthen of its own accord. After contraction, the other muscle in the pair contracts to restore it to its original length. Two muscles in the arm which work in pairs are the biceps and the triceps. When the biceps muscle contracts, the arm bends. When the triceps muscle contracts, the arm straightens. During movement of the arm at the hinge joint, one muscle is contracting and the other is relaxing.

Learning Activity 3

This should be related to health.

Learning Activity 4

On breathing in, muscles pull the rib cage out and up. At the same time the diaphragm flattens the floor of the chest cavity. The volume of the chest cavity is increased, causing air to be inhaled. On breathing out, the muscles relax and the rib cage moves down and in. Relaxation of the diaphragm causes a reduction in volume of the chest cavity, and air is exhaled.

In the model of the plastic bottle, the rubber sheet covering the bottom of the cut bottle represents the diaphragm and the balloons represent the lungs. Technicians at many high schools are familiar with making these models.

Learning Activity 5

Careful consideration will have to be given to hygiene.

Learning Activity 6

The circulatory system consists of the heart (a muscular pump) and a system of tubes, the arteries, veins and capillaries which transport blood around the body.

Learning Activity 7 and 8

Heart-rate monitors, which can be attached to the wrist, can be purchased relatively cheaply and make the investigations a lot easier to carry out. Alternatively, it is possible to purchase heart-rate sensors for some of the data-logging equipment available.

Learning Activity 9

About 70% of human body content consists of water. It is the function of the kidneys to regulate the water content of the body. If a person drinks a small amount of water, then the kidneys produce a small amount of urine. If a person drinks a large amount of water, then the kidneys produce a larger amount of urine. This keeps the body’s water content constant. The kidneys remove urea from the blood and pass it along with excess water, known as urine, to the bladder. The bladder stores urine until messages are sent to the brain to empty it.

Learning Activity 11 and 12

This should be taught sensitively and reassuringly.

Homework activities

Activities related to health, e.g. recording diet for a week, exercise for a week and making changes.

Find different food labels that have the measurement kilojoules (kj) printed on them. Record the energy content of each. Construct a graph of the energy values in different foods. Interpret results. Which foods have high energy contents?

Making a stethoscope to listen to heart beating.

How do we know that understanding has progressed?

The following are examples of strategies that can be used at relevant points throughout the topic to ensure that learning has taken place. 

Pupil describing ideas

· Describe what happens to food passing through the body.
· Describe how muscles of the arm work in pairs to move the arm.
Pupil presenting ideas

· Pupils demonstrate how the lungs or skeleton work, using a model.

· Pupils describe the function of the kidneys and the bladder.

· Pupils describe the function of the heart.

· Pupils describe how they carried out one of above investigations.

· Pupils create a poster/PowerPoint/rap/role play to illustrate something they have learned.

Checking questions

· What are the functions of the skeleton?

· Why do we need lungs?

· How can we increase or reduce our pulse rate?

· What types of joints do we have and how do they work?

Pupil explanation

· How would you explain these new ideas to someone else (brother, sister, friend, teacher)?

Reflective questioning

· How did you think the heart/lungs/skeleton, etc. worked before you started this topic? Do you still think that? If you have changed your mind, what helped you change your mind?

· Is there anything you have learned in this topic you have found difficult?

· Is there anything that you have learned in this topic that surprised you?

Key words

The pupils should begin to use the following words correctly within a scientific context:

Teeth, gullet (oesophagus), stomach, intestine, anus, rectum, skeleton, skull, ball and socket and hinge joints, muscles, lungs, windpipe and diaphragm, circulation of the blood, kidney, bladder, puberty, reproduction, investigation.

Effective use of ICT

· Data handling opportunities, e.g. using a spreadsheet package to construct bar graphs and charts.

· Use of data-loggers to monitor heart rate, etc

· Recording and presenting, e.g. simple PowerPoint, table.

· Use of relevant simulations from appropriate CD-ROMs/websites.

Checklist for formative assessment

1.
Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2.
Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, e.g. drawings, artefacts, actions, role play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.

Supplementary Materials
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Words may be used more than once.

Uterus


Testes


Placenta

Ovaries
Amnion

Penis


Umbilical cord

Amniotic fluid

Vagina


1. In order to get food and oxygen from the mother's blood to the blood of the foetus it has to pass across which plate-shaped organ?

2. Which organ receives the sperm?

3. What acts as a ‘shock absorber’ to prevent the foetus from bumps?

4. Which organ makes the eggs?

5. What is the name of the organ where the foetus grows?

6. The waste products and carbon dioxide are passed from the foetus blood across which organ? 

7. What contains the fluid that protects the foetus?

8. What attaches the foetus to the placenta?

9. Which organ makes the sperm?

10. Which organ carries the sperm out of the body?

How to use

· The set of questions can be issued to small groups or individuals. 

· They start by traffic lighting each question, using the three colours green, amber and red. The boxes next to each question are to be coloured in by the pupils.

· GREEN – I am sure of the answer.

· AMBER – I think I know the answer but I’m a little doubtful.

· RED – I have no idea what the answer is.

· It is easy from the colours to see questions that are causing difficulty.

Suggested ways to give feedback on the questions

1.
Ask the pupils to answer the questions they have traffic lighted green and amber only.


You could then get green and amber pupils to pair up to discuss the question while you spend time with the pupils who have a red for a question. Then ask any member of the class to give their discussed answer to the rest of the class. 

2.
Pupils could answer the green and amber questions individually as the teacher moves round and checks first the red questions with pupils and then the other questions which have been answered.

REPRODUCTIVE ORGANS AND FUNCTIONS

This activity can be used as a pre-test in S1/S2 to see what the pupils already know (possibly from primary) or as a way of finding out what they have learned after this has been taught in class.

How the activity works

· Cut out the names and functions so they are all separate and mix them up.

· Ask pupils to match the names and functions of the reproductive organs

	penis
	carries sperm out of body

	sperm tube
	carries sperm to penis

	testes
	makes sperms

	scrotum
	holds testes


	ovaries
	makes eggs

	vagina
	receives sperms

	uterus
	where the baby grows

	fallopian tube
	carries egg to uterus
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