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Primary Investigations

This activity is used for the University of Gloucestershire BEd/PGCE Primary course to show students the nature of primary investigations. It uses the Planning Boards developed by Goldsworthy & Feasey (1997). A PowerPoint presentation is available to introduce the planning boards, but there are some excellent interactive whiteboard versions of this now (use a search engine to find them):

PowerPoint: Download 3.1 Investigative skills 

Science is about formulating and testing out ideas about our physical environment. If the outcome of an experiment conflicts with our predictions we either have to reject the experimental evidence or modify our ideas. In this activity you will design and carry out a simple investigation to illustrate the principles embedded in the National Curriculum Programme of Study for Experimental and Investigative Science ('Science One' or Sc1). 

Investigation

You notice that:

1) Some paper towels seem better than others.
2) You usually find woodlice under stones.
3) Some balls seem to bounce higher than others.

Which paper towel is 'best'?
What conditions do woodlice 'like'?
What factors affect how high a ball bounces?

In order to get satisfactory answers, you need to work through the following
stages, link them up with Sc1 requirements, and make use of the planning
sheets (in bold below) that follow (from Goldsworthy & Feasey 1997).

Reframe question 
Make sure you have something you can actually test, and ensure you know what you mean by ‘best’ and ‘like’ and how you will measure them.

Brainstorm 
Identify the input variables - things you could change that might affect the outcome, and the output variables - things that might change as a result of what you have changed. 

Deciding what to do 
Decide what input variable you will change, and which you will keep the same. Decide what you will measure or observe as a result of the change you make. 

My question
Identify the question you are examining. 

What I think may happen
Make a prediction of what you think might happen (with a justification). 

Safety 
Check that your experiments are safe. 

What happened
Set up a table to record your results. 

Investigation 
Carry out the investigation, recording as you go. 

My graph
Display your results using a graph or bar chart if possible. 

What I found out 
Do your results agree with your idea - what have you learnt? 

Communication 
Communicate any outcomes to the rest of the group using a poster display. 

Today you may have time to do some pilot runs. This allows you to take decisions about, for example, what values will you will fix for the variables you keep constant (controlled). It also gives you an idea of the limits of accuracy that you can hope to work within. In school you are normally advised to do this in advance for your pupils, though occasionally you could let them 'flounder'. 

You will find the planning sheets on the following two pages - full sized versions are available at each work station. Use small pieces of paper to write down the variables and attach them with Blu-tack to the sheets. They can then be moved from sheet to sheet as you go through the planning process. Don't ever write directly on the sheets. 
Resources


Each workshop station will have a set of 6 A4 planning cards a stack of A9 sized paper pieces and Blu-tack to help plan the investigations. Each group of students should choose one of the following each of which will be available at two stations (making 6 in all): 

Paper towels
3 types of towel, water bottles, dropping pipettes, scissors, measuring 30cm ruler, 100, 250 ml beakers, yoghurt pots, small bull dog clips, wooden clamp stands (to tie paper strips to dangle in water), small top-pan balance, white enamel tray, petrie dishes 

Bouncing balls 
selection of several types and sizes of ball, selection of several squares of floor covering (carpet, lino, tile etc), 4 metre rules, metal clamp stands 

Woodlice
a container of woodlice, paint brushes to lift and handle the mini-beasts, scissors, black, white and tissue paper, foil, card, cotton-wool, bark, stones, perspex or thick transparent plastic sheets about 25 by 35cm, sellotape, Blu-tack, wash bottle of water, small trays (card or plastic and metal) preferably about 10 by 20 cm from which to construct choice chambers, access to warm water and ice 

Ideas for school 
The planning boards can be used by Y5/6 just as you have used them today, but for Y3/4 it may be better to make a single set of large boards (A2 size) and do the planning orally through whole class discussion .

At Key Stage 1 even the big planning sheets will be too complex, so you need to build up to them using a single planning board. 

At reception and Y1 you will probably approach fair testing by demonstrations that are clearly unfair – eg giving one car a much harder push than the other, evoking cries of 'That's not fair!' In Y1/2 you can introduce a simple planning board that identifies: 

· the thing you will change and what you will measure or observe (our question) 

· a table for results (the changes we made, and the effect they had) 

· how you made it fair (the things you kept the same) 

· the equipment you used 

· what you think will happen

You can use a reporting board to record what happened, which starts with the table of results and a graph if appropriate. 

· what actually happened (a bar chart or simple statement of the effect you found) 

· what we noticed, and whether our results were as we predicted 
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