
 

 

  
      

     

  

  
    

  

   
  

 
 

  
 

 
 

  

       
  

    
 

 

  

   

 

 

 
 

 
  

  

  
  

Topic 4—Statistical applications 17 hours 
The aims of this topic are to develop techniques in inferential statistics in order to analyse sets of data, draw conclusions and interpret these. 

Content Further guidance Links 

4.1 The normal distribution. Students should be aware that approximately Appl: Examples of measurements, ranging 

The concept of a random variable; of the 
parameters µ and σ ; of the bell shape; the 
symmetry about x µ= . 

68% of the data lies between µ σ± , 95% lies 
between ± 2µ  σ and 99% lies between 
± 3µ  σ . 

from psychological to physical phenomena, 
that can be approximated, to varying degrees, 
by the normal distribution. 

Diagrammatic representation. 

Normal probability calculations. 

Expected value. 

Inverse normal calculations. 

Not required: 

Transformation of any normal variable to the 
standardized normal. 

Use of sketches of normal curves and shading 
when using the GDC is expected. 

Students will be expected to use the GDC 
when calculating probabilities and inverse 
normal. 

In examinations, inverse normal questions will 
not involve finding the mean or standard 
deviation. 

Transformation of any normal variable to the 
standardized normal variable, z, may be 
appropriate in internal assessment. 

In examinations, questions requiring the use of 
z scores will not be set. 

Appl: Biology 1 (statistical analysis). 

Appl: Physics 3.2 (kinetic molecular theory). 



 

 

     

     
 

     
 

   
  

 
 

  
 

 

 
 

 

 
 

       
 

 
  

  

     
 

  
 

 
 

Content Further guidance Links 

4.2 Bivariate data: the concept of correlation. 

Scatter diagrams; line of best fit, by eye, 
passing through the mean point. 

Pearson’s product–moment correlation 
coefficient, r. 

Interpretation of positive, zero and negative, 
strong or weak correlations. 

Students should be able to make the distinction 
between correlation and causation. 

Hand calculations of r may enhance 
understanding. 

In examinations, students will be expected to 
use a GDC to calculate r. 

Appl: Biology; Physics; Chemistry; Social 
sciences. 

TOK: Does correlation imply causation? 

4.3 The regression line for y on x. 

Use of the regression line for prediction 
purposes. 

Hand calculations of the regression line may 
enhance understanding. 

In examinations, students will be expected to 
use a GDC to find the regression line. 

Students should be aware of the dangers of 
extrapolation. 

Appl: Chemistry 11.3 (graphical techniques). 

TOK: Can we reliably use the equation of the 
regression line to make predictions? 



 

 

     

    
  

  
  

 

   
  

 
 

    

    
 

 

   
 

 
 

  
   

   
  

  
    

 
 

  
  

  

Content Further guidance Links 

4.4 χ 2The test for independence: formulation of 
null and alternative hypotheses; significance 
levels; contingency tables; expected 
frequencies; degrees of freedom; p-values. 

In examinations: 

• the maximum number of rows or columns 
in a contingency table will be 4 

• the degrees of freedom will always be 
greater than one 

χ 2• the critical value will always be given 

• only questions on upper tail tests with 
commonly used significance levels (1%, 5%, 
10%) will be set. 

Calculation of expected frequencies by hand is 
required. 

Hand calculations of χ 2 may enhance 
understanding. 

In examinations students will be expected to 
χ 2use the GDC to calculate the statistic. 

χ 2If using tests in internal assessment, 
students should be aware of the limitations of 
the test for small expected frequencies; 
expected frequencies must be greater than 5. 

If the degree of freedom is 1, then Yates’s 
continuity correction should be applied. 

Appl: Biology (internal assessment); 
Psychology; Geography. 

TOK: Scientific method. 
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