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Group 14b: Living Things and the Processes of Life – Living on Earth (Plants)

Key questions

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

· What are the life processes of plants?

· Why do we need to conserve diversity of living things?

Key ideas behind the key questions

· Plants are crucial to life on Earth and are hugely diverse.

· Most plants on Earth are flowering but there are some that are non-flowering plants that are, broadly speaking, evolutionary ancestors of the flowering plants.

· Plant structures evolved allowing plants to exploit new habitats, for example water, land near water, then land away from water-giving advantages in competition for space and so increasing chances of survival.

· Flowering plants are the most successful land plants having evolved characteristics that have allowed them to exploit most habitats and niches that help ensure their survival.

Related science concepts already covered

· Group 2 – Introducing Living Things

· Group 5 – Energy for Living Things

· Group 8 – Plants & Animals

Future learning

· Group 21 – Interaction of Living Things with their Environment

· Group 27 – Towards Evolution

Developing informed attitudes

Working independently and with others to find solutions to scientific problems
· Participating in the safe and responsible care of living things and the environment

· Thinking through the various consequences for living things and for the environment of different choices, decisions and courses of action

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

· Participating in the conservation of natural resources and the sustainable use of the Earth’s resources

Attainment targets

	Attainment outcome – Living Things and the Processes of Life

	Group 14b: – Living on Earth (Plants)
	Strand

	Name some common animals and plants using simple keys. LT-C1.3
	Variety and characteristic features

	Describe the broad functions of the main parts of flowering plants. LT-C2.4
	The processes of life

	Give examples of living things that are rare or extinct.         LT-C3.1
	Interaction of living things with their environment

	Explain how living things and the environment can be protected and give examples. LT-C3.2
	Interaction of living things with their environment

	Give the main distinguishing features of the major groups of flowering & non-flowering plants. LT-D1.1
	Variety and characteristic features

	Describe the main stages in flowering-plant reproduction.   LT-D2.5
	The processes of life


Background information

· The Plant Kingdom can be divided into two major groups: those plants that reproduce using flowers (flowering) and those that do not (non-flowering).

· Non-flowering plants can be divided broadly into algae, mosses and liverworts, ferns and horsetails, etc.

· Conifers also are non-flowering, though they do produce pollen and ultimately reproduce by seed.

· The flowering-plant group is so large it, too, is divided into two groups: Monocotyledons (which have a single seed-leaf – visibly: long, thin leaves with parallel veins) and Dicotyledons (which have two seed-leaves – visibly: leaves with map-like, branching patterned veins).
· Plants have a variety of mechanisms for dispersing seeds; wind dispersal; water dispersal; animal dispersal.

· The life processes necessary for survival for all living things (including those for survival of individual organisms on a daily basis and those that ensure long-term survival of a whole species) are:

· respiration (combining oxygen with chemical molecules in each cell to release energy for other life processes)
· nutrition (making organic molecules available to cells for respiration and use in other life processes: in the case of plants this means being able to photosynthesise in order to make those molecules by combining carbon dioxide and water using energy from the sun to make simple sugars)
· excretion (getting rid of waste products: in plants this is less relevant because what is a waste gas from respiration (carbon dioxide) can, in daylight, be used in photosynthesis, and what is a waste gas from photosynthesis (oxygen) can be used by the plant for respiration. Water, produced by both processes, is always of use to the plant)
· reaction to stimuli (in animals this is often translated as movement; for plants this occurs but is slower and less obvious, for example the plant reacts to light by growing towards it)
· growth (both in size and in development)
· adaptation to the environment (this includes short-term adaptations of an individual organism which can be reversed if necessary, for example deciduous trees drop and re-grow leaves in response to seasonal changes. It also includes the natural selection of organisms with inheritable characteristics that give them long-term advantages over other members of their population in response to environmental changes – adaptations which drive evolution, for example plants that develop a vascular system being able to grow larger and taller than surrounding low-growth plants because they have structural support and can transport water and food about more efficiently) and reproduction.
Strategies for finding out pupils’ present understanding

1. Ask pupils to discuss in groups the key question (Do all plants have flowers?) and to record, either by name or by drawings with explanations, examples, if any, of plants that do not have flowers.

This exercise can elicit various responses: for example, plants only get flowers at certain times of the year; A plant is a flower; Trees and grass don’t have flowers. A few children may mention actual non-flowering plants. The pupils’ misconceptions as well as their lack of awareness of the non-flowering plants become apparent with this exercise. This provides a good basis for beginning investigations to try to answer the question.

2. Give pupils a worksheet showing a variety of plants, non-flowering and flowering: including broadleaf trees, conifers, ivy, flowering-plants without flowers (out of season), lawn-grass, wheat, ferns, moss, etc. and ask them to circle only the flowering plants. Expect similar responses to (1) above.

3. Card Sort: Provide class groups with a set of cards with statements about plants, and a table with three sections: ‘True’, ‘False’, ‘Can’t tell/Don’t know’. Give a limited time to complete the sorting task. Compare group results and discuss differences.

This will review previous learning as well as highlight the present understanding of the key question.
4. Question and Answer: What is meant by non-flowering plants? Write two or three sentences describing/explaining what they are like and give two or three examples.

5. A Scavenger Hunt for Sensory Awareness and Emphasis on Relationships

· Find three brown things and arrange them in order from light to dark.

· Find something that to you has a ‘happy’ look to it and something you would describe as ‘fierce’.

· Find two plants growing on another plant and two plants growing on a non-living thing.

· Find two animals on the same plant. How does the plant help them? Are they helping the plant?

· Find something natural that can be used to carry water (large leaves, moss can be used as a sponge).

· Find something man-made that doesn’t belong to the environment.

· Find three natural things that would fit into a matchbox.

· Find a plant being shaded by a plant while shading another plant. Which plant do you think will be standing there in 20 years?

· Find something that is changing back to soil. How many animals and plants can you find involved in causing this change? Are there other factors influencing the change?

· Find an example of erosion. How do you think it was caused? Do you have any ideas of how it could be controlled?

· Find something soft in the reach of one hand and something rough in the reach of the other.

· Find some food that would be good for a squirrel; for a hedgehog; for a fox.

Vary the questions depending on the age and abilities of the pupils. You might want to try out a challenge or two with every walk you take. Or use the challenges within the context of a treasure hunt: ‘Go to the big oak and do …, then go to the wall’, and so forth.

Pupils’ general misunderstandings

· All plants have flowers.

· Grass does not have flowers (because not colourful and obvious).

· Trees (non-fruit-bearing) do not have flowers (children will acknowledge that apples and cherry trees have blossom but do not notice the muted, less flamboyant flowers of many of our native trees such as birch, elm or oak, etc.).

· Cones on conifers produce seeds so they must be flowers or fruits; therefore conifers must be flowering plants!

· All plants have identical plant parts.

· All plants have roots, stems (growing vertically), similar shaped leaves.

· If aware of leaf veins and cuticle assume these are characteristics of all leaves.

· Even though should know now that all plants do not have flowers, will still revert to calling any ‘reproductive parts’ on a plant ‘flowers’.

· If aware of seed as reproductive unit, they assume all plants have seeds as their basic reproductive unit; are not aware of spores or of the difference between spore and seed.
Strategies for teaching key ideas

These are possible teaching strategies that will challenge the misunderstanding(s) pupils presently hold, and develop and consolidate correct knowledge and deepen understanding.

Strategy 1: Classify and identify

(Probing prior knowledge and focusing attention through observation and discussion.)
(a) Gather a variety of potted plants for inspection

· flowering (any: try to include some that have only buds but no obvious flowers, and some with neither bud nor flower; find examples of wind-pollinated plants that tend to have drab flower-heads, such as grass or cereal plants (in the grass family); include flowering branches of birch, oak, or any tree in your environment that does not have obvious blossom)

· non-flowering (green algae – from a pond), mosses (cracks in walls or paving, or in moist areas in your local area); liverworts (many people do not recognise these though they can grow locally in areas similar to mosses, though usually near a fresh-water source); ferns (again, shady areas near you; bracken or ask at a garden centre or florist); horsetails (though quite common, these may be less easy to locate as they are generally ruthlessly weeded out of gardens!); conifers (try to obtain a variety, showing different needles(leaves) and cones.

As a class, sort into categories: ‘Flowering’, ‘Non-flowering’, ‘Don’t know’: discuss any problems as they arise. Guide pupils to look for characteristics of the obviously flowering plants to use to classify those that don’t have flowers at the moment but which they believe will develop flowers at some time. Compare these with non-flowering plants. Encourage pupils to ask and try to answer questions, for example ‘You know this is a moss – How do you know this is a moss? What is different?’, etc.

(b) If you are fortunate enough to be near a Botanic Garden, a class visit to such a resource is an excellent alternative to gathering plants. Most Botanic Gardens will have areas with non-flowering plants on display, for example Fern Houses at both Glasgow and Edinburgh Botanic Gardens. It is easy to move from non-flowering plants to flowering plants within the glasshouses and there are numerous examples displaying variety in each group. If you are shaky about identification, staff will be happy to point out examples. Better still book a session with an Education Officer to including appropriate activities.
Another possibility for such a visit might be your local gardening centre.

(c) In-the-Hoop

This exercise, similar to (a) above, can be used if (a) and (b) are impossible or too costly. Gather a supply of magazine pictures/photos/postcards of flowering and non-flowering plants. (Garden centres or seed/plant catalogues are a good source and images are also available on this CD-ROM). Prepare three labels: ‘Flowering’, ‘Non-flowering’ and ‘Can’t Tell’. Lay down three hoops and place one sign in each hoop.
Demonstrate the activity by placing an appropriate picture in the ‘‘flowering’-hoop and one into the ‘non-flowering’-hoop, explaining why as you do it. Distribute the pictures and get pupils to place their pictures in a hoop, explaining why they have chosen that particular hoop.

If anyone disagrees with a placement, discuss choices with the class. Encourage pupils to observe certain characteristics that may help them to distinguish plant groups: for example height of plants, size and shape of leaves, location (damp, shady), stems (and intervals between leaves); flowers(!), etc. When choosing pictures try to include those where an indication of their size, habitat, etc., is given.

This activity should be used only if (a) and (b) are not viable options. To work with a variety of live examples is much more meaningful than using 2-D images.

Strategy 2: Graphic organiser: Whole–part relationships
Provide class groups or individuals with a Plant Parts graphic organiser sheet and ask them to complete the diagram by filling in the empty boxes. (Appendix 3)
Compare group/individual results and discuss differences.

This is very similar to Exercise 3 in Strategy 1, presented in slightly different form. Used individually it will give a clear understanding of how learners’ ideas have progressed. It works, as well, used in groups – both as an indicator of learning, and, with group discussion, to continue clarifying understanding for those who may still be unclear about some ideas developed in this section.

Strategy 3: ‘Sherlock Holmes Plants Ideas’: Prediction-discussion

This can be done in pairs, groups or with the whole class depending on how much material the teacher has prepared. Have available a list of general characteristics of different plants (size, average, location, temperature preferences, sunlight preferences, possession of roots, vertically growing stem, vascular system, seeds, sori (spores) flowers, etc.).

Prepare enough sets of cards with the different plant group names arranged in a fan (for ease of handling) for all participating.

One pupil chooses a particular plant/plant group without revealing it to the other players. They then give one piece of information (from the list of characteristics, above).

The rest of the players have to predict either:

(a) what the plant(s) might be

or

(b) what the other characteristics might be.

This is a useful assessment for the teacher, who can observe the answers of the participants, but also – if the plant chosen is known by the teacher – assess the correct knowledge of the clue-giver.

Strategy 4: Plant Call My Bluff

One player in a group has a picture of a plant (and should tell the teacher or record on paper what it is but not reveal to the others in the group).

Players may ask one question each about characteristics, habitat, etc., of the unknown plant. When each has asked a question and received the answer, they have a limited time to decide what the mystery plant is, and indicate their guess by holding up a card showing the plant/plant group. Points can be awarded for the correct guesses.

This assesses knowledge and understanding, the ability to infer from information, but also indicates who listens to others’ questions and answers!

Strategy 5: Investigations/exploration

(Developing and deepening prior knowledge and understanding through practical activity involving growth and observation.)

Growing different plants
· This is a long-term activity that could be explored in the classroom and/or at home as a personal investigation, with regular daily observation and recording.

· Teachers must decide how they wish to set this up: whether individuals or groups grow and study a particular plant group and report to the class, or whether the whole class together conducts the investigation of each plant group. (As individual investigations these could be done as a long-term homework activity.) The challenge is to get less well-known plants growing alongside flowering-plants to facilitate comparison.

· How the plant groups are grown and studied, and how long this will take, will depend on the growth traits of those groups and need to be discussed with the class. Some plants will grow quickly, others slowly. Patience will be required!

Strategy 6: Create a moss garden

‘Recipe’

1. Prepare the moss and yoghurt/sour cream/buttermilk mixture.

(Gather moss. Remove as much dirt as possible from it. Tear moss into very small pieces. Put moss pieces into a large non-glass bowl. Add enough plain yoghurt, sour cream or buttermilk to the moss until the mixture stirs easily. Stir until a smooth consistency. Add to pupils’ prepared cups.)

2. Each pupil will place about 4 oz of soil in a clear plastic cup. They should mist the soil with water and place one teaspoon of the moss/yoghurt mixture on the soil, then cover the cup with aluminium foil.

3. Leave for three or four days, then observe regularly.

4. Mist with water as needed.

Pupils could set up more than one ‘moss garden’ each and, once growing, test their predictions, by varying the growth conditions. (SAPS website also has suggestions for growing a moss garden.)

Strategy 7: How does having a waxy cuticle on leaves help a plant?

Losing too much water is always a problem for land plants. If too much water is lost, the leaves and stem will become flaccid (floppy) and eventually the plant will die. Waxy cuticles covering leaves slow down water loss from the plant. In some plants the waxy cuticle acts to reflect light and prevent the plant from getting too hot (again, with consequent water loss). A plant without a waxy cuticle on its leaves would have to live in very moist conditions, or live immersed in water, like algae. The lack of the cuticle in algae allows water uptake by simple osmosis into all its cells.

Waxy cuticle slowing water loss

· Prepare two identical saucers with water. These represent leaves and the water in the leaves.

· Cover one saucer with a layer of cling-film representing the waxy cuticle. Use a pin to create small holes in its surface, to allow water to evaporate. Leave the other saucer uncovered, representing a leaf without a waxy cuticle.

· Place both saucers on a windowsill, over a heater, or in front of a hair-dryer switched on to ‘high’.

· Examine each saucer at regular intervals to see from which the water evaporates the fastest.

Questions

1. Which saucer loses water the fastest?

2. Can you explain why?

3. How does this compare with the leaves of most land plants?

Strategy 8: Inventing seeds that can travel

Young plants benefit from growing away from their parent plants: Sun, space and soil nutrients will already be depleted where the parent grows, and a new area might have better resources. The following activity asks participants to design ‘packaging’ that both protects the seed and makes it possible for the seed to move to a new environment. Include in the design a means to move to an environment where the plant can thrive. For example: Seeds from plants that grow on the edge of a pond may be small enough to stick in the mud on a duck’s foot and get carried to another pond edge where they can grow successfully.

With young children, make sure they have some experience with the concept of travelling seeds. Provide them with seeds with fluff (dandelion, thistle, clematis) or helicopters (various maples, sycamore, ashes) or hitchhiking stick-tights (burdock, beggar’s-ticks, sticky willie, tick-trefoil) or some fruit with hard pits that birds eat (cherry). Your area may have plants with water-floating seeds (alder). Check stores that carry material for dried plant arranging for unusual examples. Having played with and examined the structures of such seeds, children will be better able to design their own seeds. You might introduce an element of competition (as there is in nature) for the creation of a seed ‘ship’ that takes a seed the greatest distance or floats it for the longest time. Encourage the free exchange of ideas in the initial planning. Point out that experimentation with even unlikely possibilities is another principle of nature.

The ‘seeds’ to be moved could be any objects of the same size. Beans are easily obtained at the supermarket and continue the theme of seeds as precious packets of potential life. You might introduce a more dramatic elaboration for children who are familiar with animal migrations and other seed journeys. Create an involved fantasy about the recent appearance of an island, not far off a main continent. Let the kids organise themselves into groups that are responsible for inventing new ways for plants, through their seeds, to populate the new habitats. They must consider the usual modes of transportation and then create a given number of seeds to represent each style of dispersal. Set aside the time for each group to report on their results and demonstrate and describe models. Consider having the seeds ‘themselves’ report on their individual journeys, either orally or with illustrated narratives.

For discussion

· Look at pictures of different habitats of the world and make guesses as to the predominant mode of seed transport in the area. Choose extremes for contrast: Sahara desert/Pacific islands, Arctic tundra/Amazon jungle, and so on.

· Does sending its offspring away offer any advantage to the plant that produces the seeds?

Strategy 9: Seed search

Go on a seed hunt, collecting or sketching as many samples as you can. (Just one from each plant, please, and remember to return them to where you found them.) List and identify each seed by name, if possible, or describe important features on the plants that you think would help you find it again, or look it up in a plant guide. The seeds of most plants have some way of getting away from the parent, which is already using that particular piece of soil or sunny spot. Experiment with each seed and try to figure out how it might be carried away. Record your observations next to your description or sketch.

Strategy 10: The kitchen as a source of seeds

Make a careful search of a home kitchen for evidence of seeds. Some discoveries may be botanical but not seeds, so give the children a chance to display and argue their cases for their findings. Encourage speculation of the manner by which the seeds might have been dispersed in nature, and do some research to discover the countries and habitats of their origins.

Try sprouting the seeds in moistened paper towel, kept in a plastic bag. Some of the tougher seeds, such as dates or peach pits, may take too long to keep young children’s interest. Plant larger seeds in moist soil, label the pot, and cover with plastic to maintain an evenly moist environment. Many of our spices and fruits originate in tropical climates and are also likely to need warmth (over 70 °F) to trigger germination.

The following seeds are fairly reliable in their sprouting (unless too long on the shelf):

· any of the dried beans or uncooked whole grains

· coriander, dill, fennel (poppy seeds have been sterilised to prevent sprouting)

· fruit pits such as apricot, plum, cherry

· fruit seeds such as grapefruit, grape, orange, lemon, lime, apple, pear

· avocado pits

· tomato seeds.

For discussion

· Will the beans or peas from the fresh vegetables sprout? As the pods are opened, look carefully at the attachment and arrangement of the seeds. Try to get a sense of the ovary folding around the seeds that attach to alternating edges of the touching sides.

· What about cucumber?

· Do bananas have seeds?

Strategy 11: Flower safari

Look high, look low, and let your eyes and nose help find flowers. Sketch the faces of at least six flowers. Write the name of each flower if you know it. Then list or sketch any creature that visits during a three-minute observation period. Write down any behaviour you observe and what you think the creature is doing. How do you think the creature found the flower?

Effective use of ICT

(a) Searching and researching different plant groups: algae, bryophytes (moss and liverworts), ferns and fern relatives (horsetails and club-mosses), gymnosperms (conifers); angiosperms (flowering-plants: monocotyledons and dicotyledons).
Given names of groups, find out:

(a) what they look like (find images)

(b) whether they flower

(c) whether they produce seeds as part of their reproductive cycle

(d) their habitat preferences: light/dark; dry/moist; cool/warm

(e) their average size and growth habit.
(b) Collecting and presenting: Produce spreadsheet/chart/spider-diagram/poster using information from research activity (a). Compile a database of plants with physical and structural details about different plant groups. Use the database to create a branching key for identifying the different plant groups. Use the database/branching key to identify other plant samples.
(c) Use a digital camera to photograph examples of the different plant groups. Examples could be:
· those used in class

· from the local school environment

· from a botanic garden/garden centre visit.

(d) Create a PowerPoint presentation using pictures taken in (c) or from the internet (a), to explain to someone your own age what the different groups are, with some basic information about each. Remember – the focus is on identifying the difference between flowering and non-flowering plant groups.
Level C/D skills developed through these activities

In preparing for tasks:

· ask:

· ‘What do you already know about this?’

· ‘What are you trying to find out?’

· ‘What sources of information could you use to help you?’

· identify and select appropriate sources of information, evidence and resources

· be able to give reasons for their planning decisions.

In carrying out tasks:

· observe living things, objects and phenomena, identifying distinguishing characteristics

· collect information and use classification techniques to group unfamiliar things

· record in simple table or database, make brief notes (given the headings)

· select, given a range of options, an appropriate way of recording things (for example annotated sequence of photos or illustrations, labelled and annotated sketches, construct database).

In reviewing and reporting on tasks:
· answer questions about the context and meaning of their observations and identify possible explanations

· give a short spoken or written report (or PowerPoint presentation) of their findings

· give an illustrated report organised in an appropriate sequence with appropriate illustrations describing what they did and their conclusions.

Innovative homework

1. Research: using the internet/library, etc.

2. Write to, or visit a local botanic garden or garden centre to enquire about the different plant groups (opportunity for cross-curricular work on letter-writing).

It might be a good idea to follow this up by reviewing all the letters together in class and either producing one ‘class letter’ using their ideas, or sending the letters altogether as a class request for information. 

3. Prepare a ‘specimen display tray/box’ by making compartments in a shoe or pizza box. Gather a small sample of each of the different non-flowering groups (algae, moss, liverwort, fern, fern relative (horsetail, club-moss)) from their home environment: garden (if they have one), cycle paths, woodland area, etc.

Present gathered specimen in the display tray/box, with labels and comments on the plants and where they were found, plus any information the pupil may feel is relevant.

It may be that just the preparation and ‘decoration’ of the display tray/box will be sufficient as a homework exercise. The specimen gathering could then be done in the school environment under the teacher’s supervision. The possibilities for this activity will depend on the school location and that of the pupils. It should not be undertaken without discussion. This is an opportunity to talk about care of the environment and respect for property. Pupils must NOT pull up samples carelessly; only small representative amounts must be gathered (never the whole plant or the only plant) and taken in such a way as to leave the natural habitat relatively undisturbed. They should not gather from private property, nor should they gather freely from botanic garden grounds – unless with permission and under supervision.

How do we know that understanding has progressed?

(The following strategies can be used to find out whether learning has progressed: Ask: Have their ideas changed as a result of this investigation? What have they found out?)
1. Card sort See Appendix 1.
Provide individuals or class groups with a set of cards with statements about plants, and a table with three sections: ‘True’, ‘False’, ‘Can’t tell/Don’t know’. Give a limited time to complete the sorting task (three minutes: one to read through, two to discuss and sort). Compare individual/group results and discuss differences.

The results of this exercise, especially if compared with its use at the beginning of the topic, should give a good indication of progress made in knowledge and understanding.

2. Odd-one-out See Appendix 2
Give pairs of pupils the worksheet ‘Odd one out’. Give a limited time to discuss and complete the task to ring the odd one out and say ‘why’. (three minutes: one to read through, two to discuss and complete). Compare and discuss answers. Additionally pupils could be asked to circle or indicate any words they aren’t sure of or don’t know.

3. PowerPoint presentation

Pupils prepare a PowerPoint presentation using images taken from class activities, visits to botanic gardens, the local environment, school grounds, home garden, internet search, CD-ROMs, etc. Information accompanying images should include size, habitat and any obvious or unusual details.

This is suitable for teacher assessment by observation, but also could be used to assess the other pupils in the class by their reactions to and comments on each other’s presentation.

Checklist for progress

Checking questions

· Give names of different plant groups, with and without aide-memoire of plants.

Describing ideas/differences

· Know that there are different groups of plants, some of which do not produce flowers.

· Name the groups and identify examples.

· Identify those plant groups that do and do not produce flowers.

Observing and describing

· Describe what different plant groups are like.

· Observe characteristic sizes of plant body and/or leaves.

· Observe where different plant groups tend to grow (habitat) and how they grow (habit).

Explaining and reflecting

· Extrapolate from above to suggest reasons why size, height, habitat, etc., of a group is different.

· Extrapolate from above to suggest generalised characteristics for different plant groups.

Key words

Familiar

Plant, root, stem, leaf, flower, fruit, seed, tree, bush, shrub, vine.

New

Flowering, non-flowering, algae, moss, liverwort, fern, horsetail, cone, conifer, growth, habitat, reproduce, fungi, specimen, classify, characteristics, diversity, traits, frond, vascular, reproductive, male, female, sexual, asexual, spore.

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: Card sort

(Strategies for finding out pupils’ present understanding)
Prepare and laminate cards with the following or similar questions: Children work in pairs or small groups to sort cards into the following categories ‘True’, ‘False’, ‘Can’t tell/Don’t Know’.

(Differentiated groups of cards can be prepared with simpler or more difficult concepts as required.)

All plants produce flowers.
F
All plants have seeds.
F
All plants are green (somewhere).
T
All plants have roots.
F
All plants have stems.
F
All plants have pollen.
F
Plants breathe carbon dioxide.
F
All plants need water.
T
Trees are not plants.
F
Trees do not have flowers.
F
Grass does not have flowers.
F
Mushroom and fungi are not plants.
T
Appendix 2: Odd one out

(Strategies for finding out whether understanding has progressed)
Prepare sheets with the following questions for pairs of pupils (or use as a whole-class activity with an OHP or interactive whiteboard). Allow pupils a limited time to read, discuss and circle/decide their answers. If there are plants the children don’t recognise, ask them to underline them. It may be helpful to have a picture of each plant mentioned to show if necessary.

	Which is the odd one out,
	… and why?

	
	

	1.
	rose
	fern
	mushroom
	(not a plant)

	2.
	sunflower
	moss
	daffodil
	(non-flowering)

	3.
	snapdragon
	tulip
	bracken
	(non-flowering)

	4.
	bamboo
	magnolia
	Scot’s pine
	(non-flowering)

	5.
	grass
	liverwort
	horsetail plant
	(flowering)

	6.
	daisy
	oak
	moss
	(non-flowering)

	7.
	birch
	yew
	cherry
	(non-flowering)

	8.
	juniper
	Scot’s pine
	holly
	(flowering)

	9.
	yew
	strawberry
	fern
	(flowering)

	10.
	moss
	liverwort
	ivy
	(flowering)

	11.
	algae
	water-lily
	papyrus rushes
	(non-flowering)

	12.
	fern
	liverwort
	moss
	(vascular/grows tall)

	13.
	seed
	tree
	flower
	(reproductive unit of the other two)


Bold words are the desired answers, though be prepared for well-argued alternatives.

Appendix 3: Plant parts

Complete this graphic organiser by filling in the boxes, saying what you think would be the resulting effect. Some have been filled in to get you started.
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	roots
	waxy cuticle
	vascular system
	leaves
	flowers
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	It would feel slimy at first.

The plant would dry up and die because it would lose too much water by evaporation from all over its leaf surfaces if it grew on land.
	
	
	


Name one or more groups of plants that are without the part.

	
	Algae


	
	
	


Parts of the object





What would it be like if the part is missing?
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