Key Stage 4 Single Science:

Woodland regeneration in a restored quarry

Classroom session 3: Setting up hypotheses and designing the investigation

· recap on the pilot study and secondary data

· look at the predictions made during the pilot study and turn them into testable hypotheses. Discussion might include:

· ‘there are more plants in area 1 than in area 2’, ‘there are more invertebrates in the  litter in area 2’

· do we mean ‘more individuals’ or ‘more kinds’ or both?

· ‘there is more light reaching the ground in area 1’

· this is already a testable hypothesis

· ‘there is more leaf litter on the ground in area 2’

· what do we mean by ‘more’? is it deeper, denser?

· ‘the soil will be different in the 2 areas’

· what do we mean by ‘diffferent’? is it deeper in one area, more acid in one area?

· then get pupils to suggest, and agree on, hypotheses – trees, plants, ground vegetation, invertebrates: for example 

1. there will be more trees in area 1 (the younger area)

2. the trees in area 1 will be smaller

3. less light will reach the ground in area 2 (the older area)

4. there will be more kinds of ground plants in the younger area

5. there will be more leaf litter in area 2 (the older area)

6. there will be more kinds of invertebrates in the litter in area 2 (the older area)

7. the soil will be more acidic (the pH will be lower) in area 2 (the older area)

sampling strategies and methods which will test these hypotheses are now designed and suitable equipment discussed, e.g.:

· working areas: need to be large enough to reduce impact but far enough from woodland margins, rides or footpaths to avoid ‘edge effects’

· strategies: random sampling gives least bias and fairest comparisons for ground vegetation, soil and invertebrates but trees are best counted and measured individually. Random number tables are needed; the random numbers should include zero and should be in increments which are the size of the gridded quadrat. For example, if the quadrat is 0.5m x 0.5m and the working area is 10m x 10m, then the numbers should include 0, 0.5, 1, 1.5, 2 ………… 8.5, 9, 9.5. If no random number tables are available most mobile phones will generate them or pupils can draw numbered corks from a pot.

· sampling methods:

1. trees: count all trees and measure them. How do we measure trees? Simple clinometer, measure along a slope.

2. light: ‘canopy cover tubes’ to record canopy cover on a simple scale:

· 0 = no branches or leaves visible

· 1 = up to ¼ of the grid occupied by branches or leaves

· 2 = ¼ - ½ of the grid occupied by branches or leaves

· 3 = ½ – ¾ of the grid occupied by branches or leaves

· 4 = more than ¾ of the grid occupied by branches or leaves

Canopy cover tubes while not as sophisticated as light meters are not expensive and do give as much useful information about light levels reaching the ground. If light meters are to be used it is necessary to obtain a matched pair of readings for each quadrat – one reading right out in the open (to give a reference point) and one at the quadrat position. Light at the quadrat position is then expressed as a % of the light in the open. Obviously there has to be a totally open area close by for this method to be practical.

3. Ground plants: gridded quadrat 500 x 500mm, subdivided into 25 equal squares; record number of squares in the quadrat containing each plant species

4. soil: soil pins (charity sop knitting-needles!) to measure depth, soil pH kits to measure acidity

5. invertebrates: after recording the plants in the gridded quadrat remove it and put all the leaf litter from the quadrat in a large labelled polythene bag

If equipment is not readily available, discussions with the DT department may give opportunities for pupils to make the necessary items such as gridded quadrats and canopy cover tubes.

Pupils can now design recording sheets.

· These can be as simple as a series of pictures with boxes next to them or more sophisticated Excel spreadsheets

· for the IT aficionados these can be incorporated into data collation workbooks but it is crucial that the field recording sheets, computer worksheets and results summary sheets maintain a uniform appearance. 

Pupils can discuss levels of precision here – they will be different for e.g. tree height (cm) and soil depth (mm).

Health and safety 

Pupils can think about safe use of equipment

· it is not only non-random but also dangerous to throw gridded quadrats around.

· if ranging poles are to be used to mark out the corners of the working area then they are not to be used as javelins!

· canes should have an inverted filmpot on the top to avoid potential eye damage

· when walking through woodland take care to avoid tripping over roots or allowing low branches to whip back

· leaving litter is not a sustainable activity!

Ideally there should be one member of staff per 8 pupils at the most and if suitably CRB cleared parent volunteers are available then 1:4 is ideal.

Before the fieldwork visit 

· give each working group of pupils the task of listing what they will be doing in the field

· ask each group to describe one aspect of the work to the rest of the class.

