BEYOND FAIR TESTING: BIODIVERSITY   





Measuring living organisms can be more difficult than measuring non-living things. For example, how much does a one-month-old child weigh?

The answer depends on which child you choose and even for the same child its weight will vary according whether it has just been fed. To add to your difficulties, children tend to move, making weighing accurately more difficult. We face similar difficulties in measuring living organisms on the school-field.

In this activity you will consider some of the problems involved in observing and measuring biological variables.

The following questions involve measuring living organisms:

Question 1: 
Is the height of plants different in different quadrats?

Question 2:
What makes grass grow quickly?

Question 3:
Do dandelions in the shade have longer leaves than those in the light?
Question 4:
How big are earthworms?


Question 1:
Is the height of plants different in different quadrats?

In order to answer the question, we could compare the height of one kind of plant but what exactly would we measure? In any quadrat there are likely to be many plants and each of these has many leaves. The diagrams below represent plants. Look at the plants from quadrats A and B below. Four plants are shown from Quadrat A and three from Quadrat B. 


Quadrat A




Quadrat B





   
         



     
        

        
Are the plants taller in quadrat A or in quadrat B? 

The table below gives some students’ answers and their explanations of their answers. 

Discuss the students’ answers. Pick out the good and bad points in the answers and decide which is the best answer, which is the next best, and so on. 

	Student answer
	Good and bad points     
	Order 1 = best

	a.   I looked at the plants in the two quadrats. Quadrat A has two big plants and two small ones. Quadrat B has one big plant and two small ones. Quadrat A has more big plants.
	
	

	b.  I measured plant 1 and plant 5 because these were the biggest in each quadrat. Plant 5 is 19mm tall and plant 1 is 13 mm tall. The plants in quadrat B are taller.
	
	

	c.  I measured the lengths of all the leaves on each plant in each quadrat. I worked out the average length of the leaves in each quadrat. In quadrat A the average length of the leaves is 8.6 mm. In quadrat B the average length of the leaves is 8.6mm, so there is no difference.
	
	

	d.   I measured the tallest leaf on each plant in each quadrat. In quadrat A the results were 13mm, 9mm, 6mm and 14mm. In quadrat B the results were 19mm, 6mm and 6mm. Quadrat B had the biggest plant but the three next tallest were all in quadrat A, so there are more tall plants in quadrat A.
	
	

	e.  There are not enough plants shown to tell the difference. For example in quadrat B we do not know if plant 5 was unusually tall or plants 6 and 7 were unusually small. We need more plants to answer this question – at least 10 from each quadrat.
	
	

	f. I measured the two tallest leaves in each plant. I did not measure the length of the leaves, but measured straight up from the ground. The average height for quadrat A was 9.4mm and the average height for quadrat B was 9.7 mm, so the plants are taller in quadrat B.
	
	



Question 2: What makes grass grow quickly?

If you look at the school field you will probably find it very difficult to pick out individual plants, because the plants are all interwoven. To see how much grass has grown in a week, it is impossible to pick out individual plants. Have a look at quadrat C below: 
Quadrat C at start



Quadrat C after one week



Has the grass grown in a week?

One way of measuring growth is to measure the increase in the biomass of the grass. This is what Aiden and Jack did to measure the increase in biomass:
They cut all the grass in quadrat C to a height of 2 cm at the beginning of the week. They wanted to compare this with quadrat D and so they did the same to quadrat D. They left the grass to grow for a week and cut the grass back to the same height and collected all the cuttings for weighing. 

Here are the results:
	
	Quadrat C
	Quadrat D

	Increase in biomass after 1 week
	190g
	180g


Aiden said: ‘The results show that the grass in quadrat C grew more quickly’.

Jack said: ‘We can’t tell the difference in the growth rate. The experiment is not very accurate and so our results might be out by 10 g’.

a.
Who do you think is right?

b. What could be done to make the results more reliable?


Now look at the other two questions.

In each case write down: 

a. what you would need to measure to answer the question and 

b. how you would measure it.

Question 3:
Do dandelions in the shade have longer leaves than those in the light?

a.

b.


Question 4:
How big are earthworms?

a.
b.
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BD 3.2D





BD 3.2C





BD 3.2B
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