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Understandings: 

1. Explain qualitative data. 

- It includes all non-numerical information obtained from observations not from 

measurement.  

2. Explain quantitative data. 

- It includes all numerical data obtained from measurements. These are always associated 

with random errors/uncertainties, determined by the apparatus, and by human limitations 

such as reaction times.  

3. Explain random error.  

- This is when there is equal probability of reading a value too high or too low. It can be due 

to instrument, uncontrolled variables, insufficient data or misinterpretations.  

4. Explain systematic error.  

- This is when there is a continuous error due to poor experimental design. It includes 

consistent overestimation/underestimation of values, wrong choice of chemicals, heat loss, 

etc. 

5. State that repeat trials and measurements will reduce random errors but not systematic 

errors.  

- Yes, random errors would give a distribution with a predictable mean, while systematic 

error cannot be fixed through trials because the problem is in the method itself.  

Applications and skills: 

1. Be able to distinguish between random errors and systematic errors.  

- Done above.  

2. Be able to record uncertainties in all measurements as a range (+) to an appropriate 

precision.  

- For analogue devices it is half the smallest division. For digital devices it is the first unit of 

smallest division.  

3. Be able to discuss ways to reduce uncertainties in an experiment.  

- In order to do so, you have to identify what type of error it is and exactly what the source 

of the error is. If that is done, suggest something reasonable.  

4. Be able to propagate uncertainties in processed data, including the use of percentage 

uncertainties.  

- Percentage uncertainty is simply absolute uncertainty divided by obtained value.  
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5. Be able to discuss systematic errors in all experimental work, their impact on the results 

and how they can be reduced.  

- You will do this a lot when writing lab reports.  

6. Be able to estimate whether a particular source of error is likely to have a major or 

minor effect on the final result.  

- Calculate how much percentage uncertainty of the final value this particular uncertainty 

contributes.  

7. Be able to calculate percentage error when the experimental result can be compared 

with a theoretical or accepted result.  

- This is theoretical value minus experimental value, all divided by theoretical value.  

8. Be able to distinguish between accuracy and precision in evaluating results.  

- Accuracy is how close it is to the literature value. Precision is how consistent your 

measurements are.  

 

 

 

 

 

 

 

 

 

 

TOK: 

1. Science has been described as a self-correcting and communal public endeavour. To 

what extent do these characteristics also apply to the other areas of knowledge?  

 

 


