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Overview

Key questions

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

· How do we recognise a plant?

· Is a plant alive?

· How does a seed help a young plant grow?

Key ideas behind the key questions

· Plants are living things that can make their own food (at this stage it is not necessary to define lichens).

· Just like animals, plants need certain conditions to grow, stay healthy and reproduce, namely nutrients, light and water).

· Most plants start as a seed, which then germinates to produce a new plant.

· All flowering plants have similar main parts (for example roots, stem, leaves and flowers).

Attainment targets

	Attainment outcome – Living Things and the Processes of Life

	Group 8b: Plants
	Strand

	Identify the main parts of flowering plants. LT – B2.4
	The processes of life

	Recognise stages in the life cycles of familiar plants. LT – B2.3
	The processes of life


Teaching and Learning

Related science concepts already covered

It is important to build on pupils’ prior learning.

· Group 2 Introducing Living Things

· Group 8a Animals

Finding out pupils’ present understanding

The following activities present opportunities for formative assessment providing evidence that can be used as a basis to plan next steps in learning. Repeating these tasks at the end of the topic will show how pupils’ understanding has progressed.

Sort these cards into three piles

Provide the pupils with a set of picture cards showing plants, non-plants and some that might cause a degree of conflict, for example spider’s web, seed packet. Pupils sort these into categories as below and discuss their reasons for placing the pictures within each category. Suitable images can be found on this CD-ROM.

	Definitely a plant
	Definitely NOT a plant
	Not sure


Concept diagram

Give each pupil or group of pupils a bean and ask them to draw a picture or diagram to show what they think is inside the bean. This activity is an opportunity for formative assessment that provides evidence and a basis to plan next steps in learning. Repeating this activity at the end of the topic will show how the pupils’ understanding has developed.
Pupils’ general misunderstandings

· Trees are too big and hard to be plants.

· Things we eat are not plants.

· Plants are not alive.

· [image: image10.jpg]A whole adult plant comes from inside the seed and germination involves unfolding of this plant.

· The roots/shoots push the plant upwards.

· Growth is ‘getting bigger’ rather than a range of developing features.

Strategies for teaching key ideas

The activities set out below give possible teaching strategies that will challenge the misunderstanding(s) pupils’ presently hold.

The examples shown below use the strategies of teacher questioning, discussion, matching and sorting.

Strategy 1 (matching task)

Collect a variety of seed packets with pictures and match them to real plants or pictures (for example cress seeds to cress/bulbs to daffodils, etc.). It is important here to emphasise that the packets are not seeds, and possibly use the actual seeds themselves.
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Alternatively (and more fun!) collect a range of fruit and remove the pips. Children try to match the seed with the fruit.
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Close observations with a magnifier or microscopes, and then drawings, can be used to check understanding.

Strategy 2 (sorting task)

Without worrying too much about the main classification groups, children are asked to sort a variety of plants using their own criteria (probably including flowering and non-flowering).

A similar task can be done with seeds and bulbs, which would be a good basis for an investigation into what’s inside a seed/bulb. Be careful here because bulbs reproduce asexually and differ from corms, tubers, etc.

Strategy 3 (investigation task)

Investigating plant parts

Use commercially produced or home-made models of a flowering plant to identify roots, stem, leaves and petals.

Use these models to ensure children understand the function of each part. Note: at this stage it is not necessary to go into the parts of a plant responsible for plant reproduction.

Use a variety of flowering plants (you could use cheap bouquets from the supermarket but will need to include some with roots; try your local garden centre or use your own garden as a resource!) Examples would include sprouted runner beans, a begonia, a geranium and an amaryllis (winter months). Science and Plants for Schools (SAPS) (www-saps.plantsci.cam.ac.uk) can suggest flowers that are most suitable; avoid daffodils.

Once children are familiar with the parts and functions of the parts of a plant, they can work in pairs or individually to dissect and label their own plants. Some sellotape rolled into a loop can be used to hold petals, sepula, leaves, roots, etc., in place and can then be stuck into books or on card for display. Flowers dried between newspaper and cardboard with a heavy book on top can be labelled, laminated and displayed.

Plumbing system

Place a celery stalk (do not remove the flowering parts) in a jar of coloured water. For fast results, use a fan to help dry out the leaves (When dehydrated, the plant will draw up the coloured water faster and allow children to see the evidence within the span of a normal science lesson). Children can be asked to predict, describe and explain what happens.

As an interesting extension task, carefully cut a vertical line in a carnation stem and use two test tubes in a stand – one with blue water, one with red. Place each half of the stem in the test tubes and note the different coloured patterns as the water is taken up.

Strategy 4 – growing conditions (concept cartoon)

To help children reach an understanding about plant growth, it is important to plant a variety of seeds and bulbs and observe what happens.

Concept Cartoons can provide a stimulus for discussion, allowing the teacher to identify present understanding and provide a context for investigation.

In particular, chose from ‘Seeds in the Dark’ (6.1), ‘Upside Down Seeds’ (6.2) ‘New Plants’ (6.5), ‘Heavy Plants’ (6.9) or ‘Seeds’ (6.12).

As well as the more common mustard, cress and beans, for good, quick results try growing rapid-cycling brassica plants.

Basic growing kits for schools have been developed by SAPS and are available from Philip Harris, Novara House, Excelsior Road, Ashby Park, Ashby de la Zouch, LE65 1NG (Tel: 01530 418000)

Each kit contains comprehensive advice on growing the plants, ideas for investigations and student sheets. (Sheets can be downloaded from SAPS website.)

Strategy 4 (research using ICT)

Computer Animation of the Life Cycle of a Plant – see website below or follow the links on the SAPS website: www.sln.org.uk/science/lifecycle/
Strategy 5 (investigation)

Give each pupil a bean or pea (thawed from frozen or soaked overnight) and ask him or her to take it apart carefully noting the main features. This activity provides the teacher with opportunities to observe the pupil skills of ‘Carrying Out the Task’ and ‘Recording and Reporting’.
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	Background information

The seed contains an embryo plant and a store of food. A protective coat called the ‘testa’ covers these. Seed formation enables the embryo to survive in a dormant state until conditions are appropriate for germination.

The ‘cotyledons’, found below the testa, are the main food store of the seed. They are, in general, a rich source of carbohydrates, oils and proteins, which is why humans and animals eat a wide range of seeds. The nutrients contained in the cotyledons provide energy for the embryo to grow and develop until it forms green leaves and can photosynthesise.

The plumule is the ‘embryo shoot’ and the radicle the ‘embryo root’ of the plant.


Strategy 6 – model seed – SAPS website osmosis 6 (modelling)

This activity should be carried out as a classroom demonstration after Strategy 5. Pupils could then make their own ‘model seed’ in class or as a homework activity. The model seed could be used to demonstrate and explain seed germination to a classmate or family member. The pupil explanation of the activity could be used to assess understanding of the germination process.

This activity uses small kitchen sponges that can be purchased cheaply in small packs from most supermarkets. A good alternative to cord is binding tape available from fabric/haberdashery shops.

Note: it is important (particularly with younger pupils), to ensure that they understand the concept of ‘modelling’, namely the sponge is a representation of a seed not a real seed.

For instructions visit the SAPS website links below:

www-saps.plantsci.cam.ac.uk/osmos/os6.htm    see section on Brassica Gigantea

www-saps.plantsci.cam.ac.uk/osmos/giant.htm
Strategy 7 (research using ICT)

Computer Animation of a Seed Germinating – see website below:

www.learn.co.uk/default.asp?WCI=Unit&WCU=2337
This activity will consolidate the pupils understanding of the process of germination and provide an opportunity to develop research skills using an internet search. Pupils could also be encouraged to use a search engine to find other suitable web-based resources on seed germination and plant growth. These could be bookmarked for classmates.

Strategy 8 – grow your own beans (investigation), see Appendix 1

This could be homework or a classroom-based activity and involve measuring and recording growth over a period of time (possibly a simple graph using ICT), photographic record, etc. It provides the pupils with the opportunity to make observations of the germination process, comparisons of growth between seeds and opportunities to record and interpret data and report.

Strategy 9 – investigating seed germination (an alternative approach)

SAPS website student sheet 5

This is a similar activity to the above using small seeds, for example mustard, cress, tomato, etc. The most suitable plastic bottles for this activity are the square, ridged 1.5-litre variety, as the Petri-dishes fit nicely in between the ridges.

Website link:

www.saps.plantsci.cam.ac.uk/worksheets/ssheets/sheet5.htm
This activity will consolidate the pupils’ understanding of the life cycle process and provide an opportunity to develop research skills if asked to use a search engine to find other suitable web-based resources on plant growth.

Level B skills developed through these activities (assessment opportunities)

Preparing for the task

· Help plan simple approaches to tackling a task or problem by making suggestions, by asking questions or drawing diagrams.

· In response to simple questions from the teacher, make suggestions about what might happen.

Carrying out the task

· Observe and notice obvious features of living things and group by a single feature.

· Be able to use simple apparatus and techniques to collect information.

· Measurements should involve length, weight and time, using easily handled standard units. See ‘Green Fingered Mathematics’:
www-saps.plantsci.cam.ac.uk/osmos/os24_prim.htm#1

· Records can be made in a variety of ways that can include diagrams, simple charts, drawing picture sequences, completing a given table and adding to a database – for example make a labelled diagram of the main parts of a plant or seed.

Reviewing and reporting on tasks

· Pupils will be able to answer questions on the meaning of the findings.

· Pupils should now be able to present their work in a short unstructured report (spoken or written).

How do we know that understanding has progressed?

The following strategies can be used to find out that learning has progressed.

Strategy 1

Prepare pictures (or laminated plant parts) and word cards to allow children to complete the following graphic organiser to ensure understanding of the role of the main plant parts – extend or adapt to include conditions for growth cards/pictures.

Graphic organisers: whole-parts relationships

The whole object
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Parts of the object

	roots
	
	stem
	
	leaves
	
	flower

	What will happen if the part is missing? (Possible children’s answers)



	The plant will not be able to stand up.
	
	The plant will not get the water it needs.
	
	Cannot make food.
	
	Bees would not visit so the plant cannot produce seeds.


(Decide whether you want to provide cards for the last part using vocabulary that the children will understand or leave the boxes blank for their own writing or pictures.)

Alternatively, instead of parts, you could put sun/light/warmth/water/nutrients/soil or vermiculite and ask the children to say what (if anything) would happen if one was missing.

Strategy 2

Look back at the original card sort ‘Is it a plant?’ game and see if the pupils’ initial understanding has changed. To link in with the animals part of group 8, add these cards and ask the children to sort using living/not living/never been living as a criteria.

Strategy 3

Children to choose three of the animal/plant cards and find three things that their choices have in common – needs (food, etc.) or processes (grow, etc.)

Pupils describing ideas

Using simple phrases or pictures, pupils can:

· describe the main parts of a flowering plant or seed and say what each part is for

· describe what is happening in the computer simulated model of a plant life cycle mentioned earlier

· say what a plant needs to grow and stay healthy.

Pupils presenting ideas

· Pupils can explain why they made particular choices during sorting and matching activities.

· Pupils can report back on class or homework growing tasks (writing/pictures/oral reports to show understanding).

· Pupils can report back about the stages of seed germination.

· Pupils can demonstrate seed germination to others using the ‘Model Seed’ activity.

Checking questions

· Pupils know the name and function of the main parts of flowering plant.

· Pupils know that plants are living things and need certain conditions to grow and stay healthy.

· Pupils can name three similarities between plants and animals.

· Pupils can recognise a range of plants, including trees, grass and vegetables and a variety of seeds like lentil, split peas, barley, rice, etc.

· Pupils know what is needed for a seed to germinate.

· Pupils know that seeds grow into plants.

· Pupils know the correct terminology for parts of a seed.

Pupil explanations

· How would you describe what is happening on the computer-simulated life-cycle model to someone who could not see it?

· How would you explain all these new ideas to someone else?

Reflective questioning

· What did you think about plants before you started this (group, unit, topic, project)? Do you still think that? If you have changed your mind, what helped change your mind?

· What did you do to show this?

· Is there anything you learnt in this (group, unit, topic, project …) you found difficult?

· Is there anything that you have learned in this (group, unit, topic, project) that surprised you?

Innovative homework ideas

· Any growing task can be planned in school and carried out at home – beans/sunflowers could be a longer-term growth project. Or complete the planning task at home and grow the seeds in school.

· Provide pupils with a plastic film tub with a hole in the bottom. Ask them to find something from their kitchen that they could try to grow –peapods/corn/apple pips, etc. should work also for runner beans or dried beans soaked overnight and also wheat seeds. The homework task could involve measuring and recording growth over a period of time (possible a simple graph using ICT), photographic evidence, etc. It provides pupils with an opportunity to make observations of the germination process, comparisons of growth between seeds and opportunities to record and interpret data and report back to the rest of the class.

· Ask pupils to bring in seeds from their kitchen, kidney beans, butter beans, broth mix, cous-cous, lentils, etc., to demonstrate the variety of seeds they eat (you may even get some in tins!) Note: Peanut Allergy alert!

Effective use of ICT

In situations where it is difficult to illustrate key concepts by appropriate activities ICT can provide effective alternatives, for example animations/simulations/modelling or data capture.

· Use digital microscopes to look closely at plant parts and seeds.

· Use of digital camera to record:

· plant images

· images of seeds germinating

· plant growth.

· Use video camera to make time-delayed images of germination/plant growth (better if this is already prepared in advance by the teacher) or use a search engine to look for web-based video clips.

· Use plant growth simulation that can be downloaded from the SAPS website.

· Teacher prepares in advance a ‘time-lapse’ video clip of seeds germinating using digital microscope.

Key words

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

Seeds, bulbs, pollen, germinate, shoots, roots, stem, leaves, petals, flowers, growth, conditions, life cycle, reproduce, living, alive, same, different, testa, plumule, radicle.

Future learning

This allows teachers to set the scene for future learning.

The activities in this group relate to:

· Group 14a: Living on Earth Plants (Animals) 

Developing informed attitudes

The learning and teaching strategies outlined in this exemplar provide opportunities for pupils to develop informed attitudes through:

· working independently and with others

· participating in the safe and responsible care of living things

· the importance of the interrelationships between living things and their environment.

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, for example 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.

Appendix 1: Grow your own beans
You will need:

· a glass jar

· paper towels

· peas, kidney, broad or butter beans

· a pot

· some soil or compost.

	Step 1
	
	
	Step 2
	

	Line the glass jar with paper towels and keep them damp with water.
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	Put dried beans between the glass and the damp paper.
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	Step 3
	
	
	Step 4
	

	Check each day for roots growing down and shoots growing up.
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	Continue growing the beans by transplanting them into a pot with compost.
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