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Unit R073 – How scientists test their ideas
The activities below cover LO4: Be able to evaluate scientific information and LO5: Be able to communicate scientific information.
Evaluating and communicating scientific information
Activity 1 ​

Using the correct terms
Scientists use specialist terms to evaluate experiments and results.

Work in a group to sort out the cards so that a correct definition and example is given for each of the terms.

Copy the definitions and examples into the correct place in your table.
	Term
	Definition
	Example

	Accuracy
	
	

	Precision
	
	

	Repeatability
	
	

	Uncertainty
	
	

	Validity
	
	


Activity 2

Extracting copper
You are going to investigate the electrolysis of copper sulfate solution. As you do the experiment think about:

· how accurate and precise your results are
· any errors in the method you are using 
· how you could improve the method.
Method

1. Set up your apparatus and circuit as in the diagram. 

2. Measure out 200cm3 of copper sulphate solution using a measuring cylinder and add it to a beaker.

3. Clean the copper strips with emery paper so they are shiny.

4. Write an A on the top of one strip and a C on the top of the other strip.

5. Weigh each copper strip and record the mass in the results table.

6. Hang each strip in the beaker so it is in the copper sulfate solution. Your teacher will show you how to do this.

7. Connect the strips into the circuit using crocodile clips and leads.

8. Set the power pack to 6v. Quickly adjust the rheostat so the ammeter reads 0.2 amps. Start the stop watch.

9. Time the experiment for 5 minutes. Switch off the power supply.

10. Remove the copper strips and weigh them. Record the mass in the results table.

11. Repeat steps 5 to 9 with a current of 0.4, 0.6, 0.8 and 1 amp.

	Current in amps
	Anode before in g
	Anode after in g
	Mass loss in g
	Cathode before in g
	Cathode after in g
	Mass gain in g

	0.20
	
	
	
	
	
	

	0.40
	
	
	
	
	
	

	0.60
	
	
	
	
	
	

	0.80
	
	
	
	
	
	

	1.00
	
	
	
	
	
	


Now calculate the gain and loss in mass at each electrode.

Plot a graph of gain in mass against current. On the same axes plot a graph of loss in mass against current.

Make an evaluation of your data:

· How good is your data?
· How precise is your data?

Make an evaluation of your method:

· Did you make any errors in measuring the mass of the copper?
· How could you have improved the measurements? 
· Did the method you used provide valid data?
· What are the limitations of this method?

Activity 3

How fit are you?
You are concerned about how fit you are. A friend tells you to do some exercise and count your pulse rate. 
This activity investigates the effect of increasing the speed on the pulse rate. 
Measuring your resting pulse rate

1. Sit down and rest for two minutes.

2. Find your pulse at the wrist.

3. Your partner will start the stopwatch and you will count your pulse out loud so your partner can hear. 

4. Record the number of beats after 15 seconds and then after 60 seconds in table 1.

Measuring your pulse rate at different speeds

1.  Measure out a set distance. Your teacher will tell you where to measure.
2. Make sure you are wearing suitable shoes and clothes.
3. Work with a partner. Your partner starts the stopwatch as you start to walk the distance you have measured.
4. Stop the stopwatch as soon as you complete the distance. Record the time taken in table 2.
5. Straight away measure your pulse in the same way as you did before. Count out loud so you partner can hear.
6. Your partner will record your pulse after 15 seconds and then after 60 seconds in table 1.
7. Rest for 2 minutes before starting the next part of the activity. 
8. Repeat the method for steps 3 – 7 for a quick walk, a jog, a run, and then a sprint. These will give you different speeds.
9. Make sure you have recorded all your results in the table 1 and 2.
Put your results in the table below.

Table 1

	Activity
	Number of pulse beats in 15s
	Number of pulse beats in 60s

	Rest
	
	

	Walk
	
	

	Quick walk
	
	

	Jog
	
	

	Run
	
	

	Sprint
	
	


Look at the results for the time taken for each activity.  

Use the formula below to calculate the speed for each activity.

Speed = distance/time

Complete the table below.

Table 2

	Activity
	Distance in m
	Time taken in s
	Average speed in m/s

	Rest
	
	
	

	Walk
	
	
	

	Quick walk
	
	
	

	Jog
	
	
	

	Run
	
	
	

	Sprint
	
	
	


Copy your results for the pulse rate after 15 seconds into table 3.

Calculate the pulse rate per minute by multiplying the number of beats in 15 seconds by 4. 

Write your answer in table 3.

Table 3

	Activity
	Number of pulse beats in 15s
	Number of pulse beats in 60s

	Rest
	
	

	Walk
	
	

	Quick walk
	
	

	Jog
	
	

	Run
	
	

	Sprint
	
	


Plot a graph of average speed against pulse rate (number of beats per minute) using the data from table 1. Make sure you use suitable scales, label the axes and complete the graph with a suitable line.

On the same axes, now plot the results for the calculated pulse rate per minute using data from table 3.

Describe any patterns in your results.

Were there any unexpected results?

Write a conclusion using the data. 

Use your scientific knowledge about the effect of exercise on the body to explain any difference in the patterns in the data from calculating the rate per minute and measuring the rate per minute.
Activity 4
Survival of the fittest
Charles Darwin noticed that some organisms were better adapted to their surroundings than others. He thought that the best adapted were more likely to survive and breed. The least adapted ones would die without leaving any offspring. 

Animals that stand out are more likely to be caught by predators.

The hypothesis is: the varieties of animals with the better adaptation will increase in number because more will survive to breed.
To find out if the hypothesis is correct you are going to do an experiment which models the effect of a predator catching its prey.

Method

1. Choose two colours of rice grains. These will represent two different varieties of the same animal.

2. Count out 50 rice grains of each colour and then mix them together. This is the original population of animals [e.g. 50 red and 50 grey making 100 in total].

3. Take a shallow container e.g. a margarine tub and add a handful of coloured sawdust. This is the habitat.

4. Add the 100 rice grains and shake the container to mix the contents thoroughly. 
5. You are going to be the predator. Use a pair of tweezers to pick out as many rice grains as you can in exactly 1 minute. 
6. Count the number of each colour of rice grain. If the total number of rice grains is an odd number, pick out one more from the container and add it to your catch. Write down your results in the table.
7. Now you are going to replace the rice grains you removed with equal numbers of the two different colours. For example, if you removed 10 of one colour and 20 of the other [30 total] you will replace them with 15 of each colour.
8. This will have changed the proportions of the two colours of rice grain. In the example, the population of one colour will have decreased by 5 and the other will have increased by 5.

9. You now need to repeat steps 5, 6 and 7 four more times. Write down how many rice grains of each colour you removed and replaced each time. Record your results in the table.
Colour of background ……………………………..
	
	Before predation

(a)

red       grey
	Number removed in 1 min

(b)

red       grey
	Number replaced

(c)

red       grey
	Number after

Predation

(a – b) + c

red      grey

	Parents
	50
	50
	
	
	
	
	
	

	1st generation
	
	
	
	
	
	
	
	

	2nd generation
	
	
	
	
	
	
	
	

	3rd generation
	
	
	
	
	
	
	
	

	4th generation
	
	
	
	
	
	
	
	

	5th generation
	
	
	
	
	
	
	
	


Analysing and interpreting results

1. Complete the data table by writing in your results for the five separate minutes of predation.
Work out how the numbers of the two different colours of rice grains changed for each generation – ( a- b) + c.  Fill in your answer in the last column of the table. [This is after each minute of predation when you have removed and replaced the rice grains]
2. Draw a graph to show how the numbers of each colour of rice grain changes after each minute of predation.

You can use graph paper or a computer to draw your graph.

Make sure you choose suitable scales, and remember to label the axes.
3. Describe the pattern in your results. 
4. Do your results support the hypothesis? Explain your answer.
5. Use Charles Darwin’s ideas about evolution through natural selection to explain your results.
6. What further work could you do to find out whether the hypothesis is correct.
Ten top tips for evaluating
Think about:

· which parts of the method worked well

· which parts of the method needed to be changed

· did you make any errors in reading the measurements on the equipment

· did the equipment measure what you expected it to do

· were the repeat results close together

· were your results similar to the result you expected or the data you found out in your research

· did your results have any errors

· what are the reasons for any errors

· how could you have improved the method
· why would you make these changes.
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