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Evaluating data

Aims

In this activity students will be working scientifically to:

· evaluate data, showing awareness of potential sources of random and systematic error

· evaluate the reliability of methods and suggest possible improvements.

Notes:
· In this activity remind students about valid data and the meaning of key words such as accuracy and precision. Give students a stopwatch and ask them to time you dropping a ball by a vertical height of 1 m. There will be a spread of readings and other problems may arise. For example, the stopwatch may not start or may not stop. Write the results on the board and ask for ideas on how to improve the data, and decide which results to include or ignore.  

· Students should be able to identify weaknesses in data collection or in the data collected. They should be able to correctly identify data that should be ignored (for example, when the stopwatch didn’t work) and suggest reasons for the spread of results (for example, some people will anticipate a little, or not see/hear the ball landing). 

· When completing the activity sheet, remind students that some problems are worse than others. For extension, students will be able to suggest which issues caused the most inaccurate data in the two experiments.  

Answers

Main points to compare between the two experiments are that for the second experiment:

· All the balls were thrown up in the air before hitting (rather than a mixture of bouncing and hitting).

· After breaking the tennis racket, the experiment was restarted and a new set of results obtained.

· The person stood in the same place.

· Distances were measured using a tape measure.

· Results were used to calculate mean values.

Questions

1
Analyse data; look for results that don’t fit the pattern; decide if these results are outliers and whether to ignore them; suggest improvements.

2
Experiment 2 because data was obtained using a consistent method.

3
Credit sensible suggestions. For example, measure distances using a tape measure, stand in the same place for each experiment, hit the balls equally hard using the same equipment.

Extension

1
Answer depends on previous suggestions. For example, hitting the ball with the same hardness because otherwise the distances for the flight of the ball would be very different, and therefore this is not a control variable.

2
To decide if the conclusion is valid and trustworthy. If some results are wrong, the subsequent conclusion would also be incorrect.

Support sheet

The accompanying support sheet offers students a simplified text with easier vocabulary to summarise when considering differences between the two experiments.
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