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Overview

Key questions

· What do minibeasts have in common?

· Why are keys useful?

Key ideas behind the key questions

· What makes you (or any living thing) alive.

· All minibeasts share ‘living’ in common.

Science behind the big ideas

· All animals share the same needs; they can all sense their environment and ‘choose’ to get to or stay in a suitable habitat (or micro-habitat.)

· Animals can be classified into groups. The animals within each group have many similarities, mainly based on their body structure. Differences in body structure, which can be seen on living animals, are used to write identification keys.

Attainment targets and context within science framework

	Prior learning
	Learning in this group
	Future learning (in primary)

	Group 8 

LT-A2.1 parts of bodies

LT-B2.1 senses

Group 5

LT-B3.1 feeding relationships in local environment

LT-B3.2 construct food chains

Group 2 

LT-A1.2 Sort living things into groups

LT-A2.3. conditions needed by animals

LT-A3.1. name some animals in local environment
	Group 11
Give some of the more obvious distinguishing features of the major invertebrate groups.    (LT-B1.1)

Name some common members of the invertebrate groups.    (LT-B1.2)

Name some common animals and plants using simple keys. (LT-C1.3)
	Group 14
Living on Earth (animals)

Group 21 

Interaction of Living Things with their Environment


Teaching and Learning

Skills

All three strands, but focus on observation in ‘carrying out’, and asking questions in ‘planning’

Developing informed attitudes

· Develop informed and reasoned opinions on the impact of science in relation to social, environmental, moral and ethical issues.

· Work independently and with others to find solutions to scientific problems.

· Participate in the safe and responsible care of living things and the environment.

· The importance of the interrelationships between living things and their environment (plus related idea that minibeasts (and by association science) can be useful to people).

Pupils’ general misunderstandings

· It does not matter if invertebrates/minibeasts are mistreated.

· All invertebrates/minibeasts are ‘ugh’ and pests.

· If any ideas of classification are held – it is ‘insects’ and ‘others’.

Strategies for teaching key ideas

Note: the use of Concept Cartoons is a useful strategy for promoting scientific thought.

The local habitat, school grounds and, if available, the local park are usually good sources of minibeasts. However schools should develop a progression of ‘outdoor classroom’ experience. If early years work has been close to the school, this later group of attainment targets can be the focus of study of a new habitat. All the strategies given below can be used when studying a pond habitat or rock pools, as well as gardens and parks.

The table below summarises the strategies described and is followed by detailed information on how they may be used in this ‘group/unit’; it is not expected that a teacher will use all of them with one class – they are a menu from which to choose what is appropriate when planning for a specific situation.

	Knowledge strategy name
	Page reference in these notes
	Purpose
	Group size
	Estimate of class time required, in minutes

	Brainstorm + Introductory mind map
	4
	Scene setting/prior knowledge
	Class + teacher
	30

	Body parts
	4
	Focusing attention + prior knowledge
	Pairs
	5

	Needs of animals
	5
	Focusing attention + prior knowledge
	Pairs
	5

	Classifying starter
	5
	Focusing attention + prior knowledge
	Groups
	5

	Who lives where?
	5
	Focusing attention + prior knowledge
	Pairs or groups
	5


Strategies to consolidate knowledge and deepen understanding

They do not always introduce new ideas but are ways of interacting with the new ideas and becoming more familiar with them.

The table below summarises the strategies described and is followed by detailed information on how they may be used in this ‘group/unit’; it is not expected that a teacher will use all of them with one class – they are a menu from which to choose what is appropriate when planning for a specific situation.

	Knowledge strategy name
	Page reference in these notes
	Purpose
	Group size
	Estimate of class time required

	Body parts board game
	6
	Consolidation
	Groups/4s
	20–30 minutes

	Happy families
	6+7
	Consolidation
	Groups/4s
	20 minutes or more if repeated

	Concept map
	7+8
	Consolidation
	Teacher + class and/or individuals/pairs
	30 minutes – 1 hour or more

	I have, who has? (relay game)
	8 +9
	Consolidation
	Class
	10 minutes

	Be an animal expert
	10
	Consolidation
	Pairs
	5 minutes or as long as pupils are interested

	Prediction discussion
	10
	Use knowledge
	Groups/4s
	15 minutes or as long as pupils are interested

	Concept cartoon 7.2 Worms (see references)
	–
	Provoke discussion of ideas and suggesting questions to research
	Groups followed by whole class
	30 minutes + follow-up research


Details of strategies

Brainstorm: Scene setting/probing prior knowledge

Useful as to give a context for going out ‘minibeast hunting’; before moving on to instructions about both where to look and how to ‘catch’.

All the pupils are asked to think of the ‘minibeasts’ that they know about already.

The teacher collates, so that all the class can see, all the suggestions from the class.

This can be developed into a mind map. The previous experience of teacher and class will determine what activity is most suitable.

Introductory mind map: Structuring ideas in the brainstorm + skill of ‘asking questions’

The teacher asks the class to ‘group’ or ‘clump’ the words from the brainstorm. The reasons given should be discussed, especially when alternative groupings are suggested, but at the start of the topic it is not appropriate to push this too hard. The brainstorm, redrawn in a more organised way, is now a simple mind map. The class can be asked to contribute questions to add to the map; these can be as varied as the class likes, of course, but should include what do the ‘beasts’ eat; where do they live; and what others may belong to each of the groups.

Body parts: Focusing attention and probing prior knowledge

Pairs of pupils make quick sketches of ‘minibeasts’ that they know; for example flies, earwigs, slaters, spiders. The pupils label the parts that they have drawn. The teacher may leave this as a free choice or allocate animals to specific pairs (for the sake of discussion several pairs should be thinking about each type of animal). The object is to start pupils thinking, so that they observe more carefully to check their ideas. A quick discussion of what they were sure that they knew and what was more of a problem may be appropriate with some classes.

Some pupils will have never thought about the bodies of these animals; they may expect that all of them have four legs! Others will be very knowledgeable.

A way to structure such discussion is ‘traffic lighting’. Give all pupils, or each pair, green, red and amber cards or discs. Ask questions about what they were doing – for example how many body parts did people think a fly has? Those who are sure of the answer hold up their green card; those who don’t know the answer hold up the red card and those who have some idea but are not sure, hold up the amber card. Discussing the ‘amber’ ideas can be very useful.

Classification starter: Focusing attention and probing prior knowledge

Small groups are given pictures of minibeasts to sort into groups of their own choosing, preferably with a short time limit (five minutes?). After this initial task there should be discussion of the ways of classifying used by different groups of pupils that leads into stating what the accepted scientific grouping is. It should be mentioned that this has benefits but there is validity in other classification. Identification books often start with where the animals have been found (sea, soil, etc.) and then use the conventional classification.

The pictures provided should:

· be numerous enough to allow different classifications to be made (12–15?)

· show structural features of the animals clearly

· give clues about where they are found

· ideally show colour pictures, but line drawings are OK.

The sets can be all the same, or easy/difficult to allow differentiation. There may be commercially available sets of cards.

Who lives where?: Focusing attention and probing prior knowledge

Small groups are given pictures of minibeasts to sort into homes/habitats of their own choosing, preferably with a short time limit (five minutes?). The same set of pictures as the previous activity may be used.

The follow-on from this can be creating indoor habitats for animals that they have caught as well as going outside to look for ‘beasts’.

Needs of animals: Focusing attention and probing prior knowledge

Pupils should have learned about the needs of living things at an earlier stage, so a brief brainstorm before a specific lesson with minibeasts, for example collecting them or making indoor habitats, may be appropriate. This can be done in pairs and setting a time limit can create an ‘edge’ to the work.

The brainstorm can be enhanced if there is some discussion of wider ideas, for example:

· why living in dark spots may be an advantage to some animals

· why slaters need dampness

· what senses different animals have

· what animals do if they sense ‘bad’ conditions

· how we can test their senses.

See suggestions for investigations on page 13-14, as these discussions may lead straight into hands-on work.

This brainstorm is intended to be an initial thought provoker, but pupils may find it useful to keep it for reference if the teacher chooses to use a concept map as an activity towards the end of the unit.

Body parts board game: Consolidation

Observation should have identified the typical insect and other body patterns; the teacher may need to provide the ‘proper’ names of these parts.

This is a game to be the first to create an insect, collecting parts by throwing dice, as in old-fashioned beetle drives. It encourages pupils to use the correct names for the body parts. The simplest version is to give each team a simple drawing showing head, thorax, abdomen, three pairs of legs, wings and eyes. State which number thrown represents each body part (6=legs, 1=head, etc.). Each team throws its dice and places a ‘counter’ on the part they have thrown; the first to cover all six parts wins. See note of commercial game listed in resources at end.

Happy Families: Consolidation – uses the new information

This should follow an activity, perhaps direct teaching, which has introduced the common groups of invertebrates (minibeasts are all invertebrates).

Small groups of pupils can play either simple Happy Families (asking for all your ‘Crustacea’, or complex Happy Families when they must ask for a specific member of a family – your lobster please).

In either version:

1. the object of the game is to collect the most sets of four cards (families)

2. each player is dealt a hand of six cards

3. remaining cards are placed in a central pile

4. in turn, players ask one of the others for a card or cards to add to their own families – you can state whether they can ask any other player or always the next one round the group (which demands less careful listening, remembering and inference), you can also decide if a player who gets what they want has one more turn (more than one reduces involvement of the group as a whole)

5. players place complete families of four cards in front of them

6. the game stops when one player has no more cards in their hand

7. the winner has the most families.

Cards may be commercially available, or can be made up for the purpose. A suggested collection and draft of one card is given below.

	Insects not butterflies

Bee

Housefly

Wasp

Earwig
	Butterflies and moths

Peacock

Tortoise shell

Cabbage white

Hawk moth
	Crustacea

Slater

Lobster

Crab

Prawn

	Millipedes and spiders

Millipede

Centipede

Garden cross spider

House spider
	Molluscs

Snail

Slug

Octopus

Mussel or scallop
	Echinoderms

Urchin

Star fish

Brittle star

Feather star


	

One of four arthropod groups

Other cards in set are:

Slater

Lobster

Prawn
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Concept map: Consolidation and developing understanding of whole unit

· Encourages links to be made between the experiences of the learners.

· Can also be used for assessment.

Concept map activities may be structured in different ways, depending on the previous experience of the class and the aims of the teacher. Two are given below.

The first uses a ‘model map’ as described in Mapwise by Edward Cavaiglioni and Ian Harris. This is much the same as a mind map as described by Tony Buzan. The second is a concept map as first used by Novak, quoted in School Science review and on the Astra Zeneca website: azteachscience.co.uk/PDU/concept_maps/comment.htm

Model map/mind map

This is an obvious follow-on from brainstorming. It may be started as a whole class activity, with the teacher drawing the beginnings of the map on the board, or if pupils are familiar with the strategy it can be drawn by individuals or pairs.

Steps to structure the organisation of ideas are as follows.

· Write title in centre of page (A4 or A3 landscape orientation).

· Think of between four and six different important ideas (keywords) about minibeasts.

· Draw a line from the title outwards for each idea, and label it.

· Choose one of your ideas (lines) and think of two or more ideas about that; draw branches from your first line and label them.

· Do the same with each of your other main ideas.

· If you can, do more branches on at the ends of some of the lines.

· It makes it look better if each main line is drawn in a different colour.

· Drawings can be added to the map to make it more memorable.

(A hand-drawn example of an adult’s map of this content area is available in the overview booklet. Adults tend to focus more sharply on the scientific ideas and less on personal familiarity than children.)

Concept map

This strategy can cope with more than one ‘main idea’ at a time, although not in this unit. It promotes giving reasons for the linking of ideas; although it may start as ideas on radial line like a mind map there is the opportunity to draw in links between main ideas. A simple, teacher-led, way of starting off is to give keywords to pupils in twos or threes (differentiation can inform who gets which).

Steps to structure the organisation of ideas are as follows.

· Write title in centre of page (A4 or A3 landscape orientation)

· Identify between four and six different important ideas (keywords) about minibeasts – groups suggest whether the word each has is one of the most important and the 4–6 keywords are arrived at by consensus.

· Draw a line from the title outwards for each key word.

· Draw a shape for key words (for example rectangle) and write or place each key word in its ‘box’.

· Discuss how each keyword is linked to minibeasts and write a word or phase to describe the link on each line.

· Ask for suggestions for which word is of the next importance, decide where it links in, draw in its ‘box’, link line and a word or phrase to label the line.

· Do the same with each of your other words, then add in more words of your own – if you can.

· It makes it look better if each main line is drawn in a different colour.

· Drawings can be added to the map to make it more memorable.

Either kind of map may be started as teacher-led classwork and then the pupils asked to repeat the task individually or in pairs either in school or at home. Their maps will not be identical to the class effort as they show the thinking of each person.

Worksheets can be made to support the drawing of concept maps by individuals or small groups, after they have had some experience of making them as a class with the teacher modelling and clarifying the thinking process.

I have, who has …? relay game

· Consolidation, variety of invertebrates and classification.

· This is a quick activity to promote familiarity with a range of minibeasts.

In this game, pupils are given cards as shown below. The one chosen to start asks the question at the bottom of their card. The person who has the right animal answers ‘I have …; who has …?’ The questions and answers continue around the class until all the cards have been read. If the pupils are familiar with 30+ animals, you can make a card per child, but if that is too many, have the pupils work in pairs. The exercise may be timed and the challenge set to complete the round quicker the next day. This promotes listening to others.

Suggested text on cards (Adding pictures is well worth the work!)

	I have an arthropod
	Who has an animal with four pairs of legs?

	I have a spider
	Who has an insect that visits flowers and makes honey?

	I have a bee
	Who has an animal with a shell on its back that moves on just one slimy foot?

	I have a snail
	Who has a long tube-shaped animal that lives in the ground?

	I have a worm
	Who has an insect with patterns like eyes on its wings?

	I have a peacock butterfly
	Who has small crustacean found in gardens and parks?

	I have a slater
	Who has an animal with a hard shell and 10 pairs of legs?

	I have a crab
	Who has an animal with a slimy body and no shell?

	I have a slug
	Who has an animal that bites cats, dogs and us?

	I have a flea
	Who has an insect that eats a vegetable?

	I have a cabbage white butterfly
	Who has an animal with eight legs found in the sea?

	I have an octopus
	Who has an animal with five legs found on the sea shore?

	I have a starfish
	Who a group of animals with three body parts, three pairs of legs and often wings?

	I have insects
	Who has a red insect with black spots?

	I have a ladybird
	Who has the group of animals with hard exoskeletons and jointed legs?


	I have a ladybird.

Who has the group of animals with hard exoskeletons and jointed legs?
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Be an animal expert: Consolidation and revision

Questions are planned to promote the concept that these are living things with a role to play in their habitats, and ours.

In this activity pupils work in pairs, taking it in turns to be the expert and the questioner. A selection of pictures is needed; these can be from other activities in this unit. The expert looks at the picture while being asked the following questions.

· How can you tell if this animal is alive?

· What is this animal’s body like?

· Is it hard or soft?

· Does it have legs or wings?

· How many body parts does it have?

· Does it have eyes?

· What are some other animals like this one?

· Where does this animal live?

· What does this animal eat?

· What bigger group does this animal belong to?

· Is this animal useful or harmful to people?

· What do you feel about this animal and why?

Ideally special cards should be made for this activity with the ‘answers’ on the back of each, which can be held so that the questioner can see them while the expert looks at the picture. If the cards have no answers pupils should be encouraged to use class resources to check on any answers that they are not certain of even after discussion.

Teachers’ note: Many insects visit flowers but pupils at this stage are not expected to know about pollination. Break down and recycling of plant and animal remains is brought about by minibeasts, but again at this stage need only to touch on this lightly. Many animals are food for others, and people enjoy having the bigger animals about, like birds.

An extension activity can be to ask pupils to make more cards, using class resources including the web.

Prediction discussion: Using knowledge

This is an extension activity to promote the skill of generalising from given information. Some of the suggestions below are to surprise also.

This can be set up with pictures or text, or the pupils can make their own task starters.

The aim is to provide a small amount of information about an animal and ask the group to predict what else is likely to be true. The remit for the discussion can be to decide:

· what you are sure will be true about this animal’s body shape and size, relatives and habitat

· what you think might be true about this animal’s body, relatives and habitat.

Give reasons for your thoughts. If you have been given the name of the animal you can look it up in books or on the web to see how close your ideas were.

Examples might include some more unusual examples, such as:

· Lace wings – have jointed legs and a thin exoskeleton

· Cuttlefish – sea animals with eight legs

· Spring tails – soil animals that help to break down dead plants and have three body parts.

· Nereids – have ‘paddles’ on each of the many segments of their soft bodies. (Check in sea-water animals book as web gives Greek myths!)

· Water fleas – related to krill, which is ‘whale food’ – usually six pairs of legs that are jointed, and an exoskeleton

· Peripatus, the velvet worm

· Eurypterids – fossil animals a bit like scorpions (Good on web, another surprise).

Hands-on practical work

There are four main types of activity possible in this group of attainment targets.

8. Observing animals indoors, mainly to describe their structure, but can be extended to behavioural observations and making ‘habitats’

9. Collecting animals outdoors, with use of catching equipment

10. Using keys to identify animals

11. Investigations using animals

In all these activities care must be taken to look after the animals, returning them to their habitats after use; and to pay attention to health and safety for the pupils. (See ASE Be Safe.)

Observing animals indoors

Challenge to ideas stated by pupils, focusing activity on body parts

· Use magnifying glasses and/or ‘bug boxes’ with magnifying lids to check expectations of body parts.

· If available cast skins should provoke discussion of exoskeletons (sources: stick insects, greenflies, or even hatching mayflies). Crab shells and claws can be compared with the very thin covering of most small insects.

Discussion of making the habitats will challenge any learner who thinks that these animals have no ‘needs’

Making indoor habitats – as described in SAPS resources (Eco-Column): can be simple temporary containers or complex habitat ‘towers’.

Comparing who has noticed what should stimulate detailed observation. If pupils can be persuaded to challenge each other’s observations and then recheck them, so much the better.

Brief notes about a few common animals are given below.

Snails

These are large enough to handle, and usually pupils like them; the ‘ugh’ factor is quickly overcome. They may be kept in most containers; if you want them to breed provide damp sand for egg laying. (Newly hatched snails are charming but very fragile) They will eat potato slices readily – the traditional lettuce is not really enough. They are quite messy, especially when in small containers, which should be cleaned out frequently. They can be encouraged to feed by spraying them with water. In a warm, dry classroom snails seal themselves into their shells, a form of ‘summer hibernation’. They can be made to wake up by dropping them into a dish of water; watch carefully and take each snail out of the water when the head starts to come out of the shell. It would take a long time for a snail to drown.

Many people assume that there are eyes at the end of a snail’s tentacles. This is worth checking experimentally.

Worms

Less robust than snails. Need to be kept damp. If briefly transferred to a dry paper towel the scratching of their ‘walking hairs – setae’ can be heard. Making a wormery can give interesting opportunities to discuss why they are so valuable in the ecosystem – although at this stage details of the importance of recycling are not required.

Slaters

Also less robust than snails; they can be picked up in a plastic spoon. Despite seeming to have a hard shell they are very susceptible to dehydration. They breathe using gills by their legs, and suffocate if they get dry. If they are disturbed they sometimes run round and round the edge of a container, not stopping to show any of the behaviour preferences that you hope for. It sometimes helps to leave them for 30 minutes in a dark and only moderately damp place before setting up investigations. Slaters can live in lunch or ice-cream-box sized containers for long periods. They need some damp soil and plenty of damp rotting (soft) wood, bits with loose bark give lots of crevices. They are often found under plant pots that are on concrete surfaces and may like the calcium from the cement for their shells. (Possible investigation; do they choose to go where crushed egg shells have been mixed into their soil?)

Spiders

Spiders are too fast-moving to be able to carry out investigations: very interesting to watch in a SAPS style Eco-Column. Webs can be preserved by spraying them with dark coloured hair spray, when the spider is not at home, and then mounting them on white paper. Obviously it is preferable to find a deserted web than to go round making the local spider population homeless.

Collecting animals outdoors

The details of catching strategies varies with the habitats being studied. Details are in many course resources and text books.

The prior knowledge of the pupils will influence how the activity is introduced.

It may be a general search.

It is more involving to discuss the range of habitats, or micro-habitats, in the area to be visited, and to predict how many kinds of animals will be found in each, or even which kinds you expect in each. The pooled results of collecting can then be compared with the predictions. The pupils may suggest reasons for any surprises.

Another strategy is to brainstorm a list of expected animals. Each pair of pupils is given the list and asked to record how many they see and where they are. They should draw or describe any found that are not on the list. This may be especially useful when working on the sea shore as making a temporary sea-water aquarium in school is not as easy as fresh water, and then returning the animals to their rock pools may involve too much travelling.

It is possible to get involved in ‘real’ scientific monitoring. Local biodiversity action plans or Scottish wildlife trusts may be able to suggest species of animals that are easily recognisable, on which they would like recordings. They should be willing to explain why such information is important. The Natural History Museum in London has run a woodlouse (slater) survey for several years. More information is on www.nhm.ac.uk/woodlice.

Using keys to identify animals

Note that keys can only identify the organisms that they were planned to include – not everything. Learners should have experience of using picture books to help in identification.

Learning activity

To take pupils operating at the early concrete stage of using a key (Level C) to the late concrete stage of creating and using a key (Level E)

Materials

· Liquorice Allsorts (Bertie removed initially) Dolly Mixtures, buttons, beads, etc.

· Poster paper

· Felt pens

Concrete preparation

Pupils in groups of 4/5 split the Liquorice Allsorts into two categories – they choose the categories and describe what they have chosen and why?

Construction/social construction

Give pupils poster paper/pens, in addition to the sweets, and ask them to continue to explore other criteria for classification until they have managed to construct a key which they could use to identify their favourite Liquorice Allsort.

Discuss different keys and how different groups arrived at their own key – discuss differences and the implications this has on the usefulness of keys.

Cognitive conflict

Give a Bertie to each group and ask them to think whether their key would accommodate Bertie – if not why? What would need to be changed/added? Where in the key would the change be made? How does this change affect the usefulness of the key for the other types of Liquorice Allsort?

Metacognition

· How did you use your key to identify which Liquorice Allsort you would like best?

· What helped others to find out which one you liked best?

· What did you find difficult?

· What helped you make it easier? 

Bridging

Constructing keys for other topics, for example invertebrates. Pupils might be asked to identify other similar situations where a key might be useful.

Interesting point to ponder!

Keys are only mentioned in 5–14 Living Things and the Processes of Life. However, they have widespread application, for example rock classification.

Investigations using animals

Pupils usually come up with questions spontaneously when observing animals. If they do not try to provoke them, as questions for investigation are more relevant to the pupils if they are their own ideas.

If pupils have observed an animal in pairs, setting fours to compare observations is one strategy to prompt questions. Of course if they added questions to an initial brainstorm/concept map, these can form the basis of investigation. Often, with pupils as with adult scientists, finding one ‘answer’ may provoke more questions.

An article in Primary Science Review (see reference below) included the following examples of pupils’ questions about snails.

· How fast can snails go? or Why do snails go so slow?

· Can we make a race track for snails?

· What do they like to eat?

· What do they see from?

· Do they have friends?

· How do they talk?

These questions cannot all be answered by investigation; some can be researched in books or with ICT. Perhaps some cannot be answered.

Some questions lead to predicting results, for example if you think that a snail has eyes on its tentacles what do you think it will do if you shine a torch on them? If it is a ‘nose’ what will happen if you bring a drop of vinegar on cotton wool near it?

Scientific method is very clear on ‘keep it fair by changing only one factor at a time’. This can give very boring experiments with giving animals, such as slaters or freshwater shrimps, a choice between light and dark (or, for land animals, dry and damp.) Less predictable and more informative (in the context of explaining habitat choices), are less rigid preferences. This could be ‘What do slaters like best, if they have to choose – dark or damp?’ A four-way choice can be created in a dish (such as a petri dish): ‘dark + damp’, ‘dark + dry’, ‘light + damp’, ‘light + dry’ – numbers in each place can be recorded at intervals. Even if they all end up in ‘dark + damp’ how long did that take and where did they go first?

How do we know that understanding has progressed?

12. Listening to the learners as they carry out tasks should provide evidence of correct use of the scientific vocabulary, as well as understanding of information about minibeasts.

13. Comparisons of concept maps at intervals during the unit should show increasing volume of information and better links between ideas.

14. Comparisons of annotated diagrams of animals, in the prior knowledge activity, and later should show more accurate understanding of the body patterns of these animals, and if encouraged to show such information, what senses they have and how they use them in their own habitats.

15. Ideally, look for evidence that learners look for keys to help identify unknown animals. It is straightforward to assess skill in using keys by using pictures that show all the relevant features and a fairly restricted key. (Beware of photos that do not always let you see the required features; using live animals is great if they will stay still long enough to check their features.)

Formative assessment (using assessment to promote further learning)

16. Learners become more aware of what they understand and where any problems lie when comparing their ideas with those of other pupils in most of the suggested activities in this unit. This includes when asking questions to investigate and planning investigations.

17. If a more formal activity is required learners, in pairs, can be asked to make a mark scheme for a few (4?) related short questions. The remit for this age group might be:

· ‘Decide in twos, using all the information you have, what really good answers would say.’

· ‘Compare what you think with what another pair thinks.’

· a class discussion of all the answers and the teacher’s criteria.

18. A ‘tutorial’ session when learners ask (or write on paper and hand in) questions about what they are finding difficult can be useful. A valuable strategy is to use other learners to help answer the ‘problems’. These learners gain from having to explain their thinking, while others can often understand better when a peer uses their own words, which may be more accessible than the teacher’s way of expressing ideas.

Effective use of ICT
· Creation and use of a simple class database

· Virtual pond dip and information about organisms. www.naturegrid.org.uk
· Fact finding – about animals found or as in ‘Prediction discussion’ activity

· Contributing results to Natural History Museum project www.nhm.ac.uk/woodlice
Key words

· New to this group
Classification, arthropod, mollusc, tentacle, species, key (for identification), thorax.

· May be already familiar
Insect, spider, habitat, observations, head, legs, wings, preferences, conditions, useful or pest, senses.

Some keywords are new vocabulary while others are familiar words that should be included when mind or concept mapping because they encapsulate important ideas.

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.

Resources and references

Smith, A and Call, N, The alps approach, accelerated learning in primary schools, Network Educational Press, 1999, ISBN 1 855 39 056 6

Gives a rationale for a range of attention-focusing activities at the start of lessons (as well as much more on brain-based methods for enhancing learning).

Naylor, S and Keogh, B, Concept cartoons in Science Education, Millgate House Publishers, 2000, ISBN 0 9527506 2 7

A useful resource for teachers which gives examples of moving from a mind map of information to one with questions is ‘Finding Out about Finding Out, a practical guide to children’s information books’ by Bobbie Neate Hodder and Stoughton 1992 ISBN 0 340 53699 3

A colourful board game, based on the content ‘insect body parts’, is commercially available as Insect Aerobics from Margot Fawcett of MF Games 19 Linden Drive Leicester LE5 6AJ (website: thefawcetts.freeserve.co.uk)

‘The SANE way to encourage creativity’, in Primary Science Review (Journal of the Association for Science Education), Jan/Feb 2004, p. 17
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