[image: image1.png]




	


	Date:
	
	Time:
	
	Number in Group
	

	Venue:
	
	Group:
	
	Lesson Number:
	


	Session Aims

	This is a simple classroom project to discover the way a seed germinates. 

Each student can create their own seed container/propagator and watch as the bean produces its shoot and root. 




	Generic Learning Outcomes
	Differentiation to be achieved through

	· Seed germination – Swelling, root development & shoot (stem & leaf) growth.

· Seed requirements – Water, light & dark, warmth.

· Direction of roots & shoots

Also refer to:

· Sustainable Schools - Eight Doorways of the National Framework 

· The Outdoor Classroom Manifesto 

· Healthy Schools 

· Every Child Matters 

· Learning Outside the Classroom 

· The Core Offer - Extended School Services 

· Contextualised Learning - Functionality.
	Selection of working  groups
Deployment of support staff and ‘leaders’ amongst the learners

Provision of instructions – by power-point, work sheet and diagrams

Observations to be tape recorded  - sound /video


	Time
	Teacher/Trainer Activity
	Learner Activity
	Resources
	Links to Subjects
	Referencing

	
	Introduce the lesson by showing a plant inside a pot.  

Ask what the learners can tell you about the shoots.
Ask what they are able to tell you about its roots.


	Observing, describing  - size, shape, colours
Speaking and listening

Contributing to discussion

Estimating measurements
	Small potted plant
	Biology /Ecology/Botany
English

Maths

Art
	

	
	Ask how the roots could be observed –
· Extract plant from pot to see root system, with compacted soil and later with roots loosened from the soil

· Transparent plastic bottle – if this is not suggested ask how its use could help
	Problem solving
	· Potted plant ready to be extracted from its pot – 
· Transparent plastic water bottle
	PTLS
Art

Maths 
	

	
	Explain the procedures for the practical work
	Watch the power-point presentation
Read the task list 

Ask questions for clarification

Repeat the process to a fellow learner
	Projection facility
	
	

	
	Begin the task of preparing the plastic bottles for planting
1. Take your small plastic water bottle and remove the label from around it. You need the bottle to be completely clear in order to see the germination

2. Make a small hole on the side where the top of the bottle starts to slope in at the neck. You can draw a line on the bottle to allow the student to cut along it and create his or her own container.

3. Place some sellotape around the top cut edge of the bottle to hide any sharp edges that might cut hands.

4. You now need to half fill your container with damp kitchen roll or cotton wool. It needs to be well packed but not tightly squeezed in.

5. Take your broad bean seed and place it upright against the side of the container. It is important that the bean is standing upright, as this is how it will sprout so you can clearly see. Also to stop it lying in too much water and possibly rotting. 

6. Fill the rest of the container with kitchen roll so the seed stays in place and is clearly viewable. 

7. Cut a piece of black paper/card to the same height as your container and long enough to wrap around the bottle so it is completely covered. Make sure that the card is loose enough to slide off the bottle so you can view the seeds development. Secure with a piece of sellotape.

8. Each student can write their names on the card and container too. Be sure to write the date of when you first sowed the seed to keep a diary of its progress.

9. You can now place your containers in a warm light place. Preferably a windowsill that is secluded from any drafts.


	Individual practical work
Following instructions and using cutting equipment safely
	· Small plastic water bottle

· Scissors

· Sellotape

· Pen

· Black sugar paper or card

· Kitchen towel or cotton wool

· Broad bean seed

· Watering can/jug


	
	

	
	Follow-up activity – over the next few days
	
	
	
	

	
	10. Your seed will need to stay damp and will occasionally need watering. With a watering can or jug, carefully pour some water into your container. You only need to put around 2 cm’s of water into the bottom of the bottle and 
  the kitchen roll will soak it all up.

11. Leave your seeds and take a look at them everyday by carefully lifting the card sleeve. You will soon start to see the root breaking from the seed and then the shoot. 

12. Don’t worry if the seed was put the wrong way up. This is a good experiment to watch the roots and shoots coming out the wrong way round and making a full U-turn to go the correct way. The roots will know to head for the dark and the shoots will know to head for the light.

13. If you wish to plant these out then you will need to do it before the seed starts developing any leaves as too much energy would be used up without the nutrients from soil and will produce weak plants. You will need to carefully tip the bean and paper from the container and place into a deep enough hole in the soil as to not break the root. Placing it deep enough for the tip of the shoot to just be showing on the surface of the soil.


	Recording observations of the development of the bean’s roots and shoots – in writing, by tape recording, by photographs

Maintaining the bean’s growth by ensuring sufficient dampness

Transplanting the bean into soil

Developing logical explanations of what has been recorded and observed

Participate, in groups, in generating a display of everything which has been undertaken
	Cameras 

Mobile phones

Tape recorders

Measuring devices
	Biology

Maths

Art 

English  

The Core Offer - Extended School Services 

Contextualised Learning - Functionality.
	

	
	Follow-up lesson(s)
	
	
	
	

	
	At an appropriate time, when the roots and shoots have developed sufficiently to see their features and also, later, when the beans might have been planted out.

Discuss and record the main features of the root and shoot developments.

Relate the growth rate to the passage of time 

and especially the rate of growth of the shoots when re-planted in soil
As well as recording the growth in writing, also ensure that drawings are made and, perhaps, photographs taken

Explain what has been observed

Prepare for and set up a display of work


	Observing recording reporting
Explaining

Planting 

Filming photographing sketching

Planning and Setting up a display
	Growing Seed pots
Photographs

Mobile phones

Materials for display work
	English – 

speaking & listening explaining orally and in writing
Design  

Art
	


Include Every Child Matters in Lesson Plans:  Being healthy, Staying safe, Enjoying and achieving, Making a positive contribution, Achieving economic well being
	Reflection

	What worked well?

	

	What did not work so well?

	

	Points to take forward

	


Roots and Shoots
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