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Appendix I. Proposed teaching sequences for key concepts 

This appendix proposes teaching sequences for high school for measurement, 
measurement error and sample error; sample size using the large population sample size 
model  e = ± 1/√n; and Fathom re-sampling.  

A. Measurement and measurement error 

1. Consideration of the error associated with ordinary physical measurement 
provides a foundation for the consideration of the accuracy of sampling. 

2. Extend measurement of familiar physical properties of length, mass, and 
time to include consideration of measurement accuracy and tolerance. 

3. Make measurement meaningful by considering the accuracy required in a 
particular measurement context. 

4. Introduce measurement accuracy notation of the form, for example, “+/-.” 
5. Introduce the concept of measurement as estimation, and that the true value 

of a parameter cannot be known with perfect precision or certainty. 

B. Sample size 

Extend consideration of sampling and samples to include the explicit 
determination of sample size.  

1. Refresh calculations involving surds and inverse. 
2. Discuss the different interpretations of the term “sample,” including a 

sample as a representation of large population. Refresh random and 
representative sampling. 

3. Discuss determining whether a census or a sample is more appropriate. 
Factors to consider include high and low stakes, practicalities, cost, and 
time. A representative and random sample is not perfectly accurate, but it 
has an definable accuracy.      

4. Explore intuitive notions of sample size. 
5. Use simulation to explore sampling from small populations. 
6. Re-express a multiple coin toss, e.g., 50 tosses of a coin, as a sample size of 

50. 
7. Extend Law of Large Number activities to use the large population sample 

model  e = ±1/√n to explore formally the relationship between sample size 
and margin of error.  

8. Examine contextual tasks sampling from large population using the large 
population sample size model  e = ±1/√n.   

9. Link measurement and sampling by re-conceptualising physical 
measurement as sampling from an infinite population. 

  



424 
 

C. Fathom re-sampling  

Re-sampling is potentially complex because the data are abstracted and the link to the 
underlying data may be lost. Once students have accepted the simulation, the novelty 
and potential of the software are diminished, and students are willing to use the 
simulation as a black-box tool. 

1. Initially include data generated by physical simulation. 
2. Use whole-class activities where students contribute individual datum 

points to the collection.   
3. Present data as a dot plot that mimics Fathom’s data representation.  
4. Continually draw students’ attention to what the measure actually 

represented.  
5. Use Fathom to collect data that students record and graph manually: Fathom 

does not need to be used for every aspect of an investigation.  
6. Explore the mathematics within the structure of the data distribution. For 

example, in a proportion of heads for a given sample size occurs at specific 
discrete intervals only. 

 

 


