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Physics > Big idea PMA: Matter > Topic PMA5: Nuclear physics 

Key concept (age 14-16) 
PMA5.4: Radioactive half-life 
 
Progression toolkit: Radioactive half-life 

Learning focus  Radioactive half-life is the predicted time it takes for half of a large sample of radioactive nuclei to decay randomly. 
      

As students’ 
conceptual 
understanding 
progresses they 
can: 

 

Identify events that are 
random. 

 

Explain how randomness 
can lead to predictable 
outcomes. 

Describe the decay of a 
radioactive material. 

Describe patterns in the 
random nature of 
radioactive decay and 
interpret radioactive half-
life graphs. 

Make calculations using 
values of half-life. 

 

0      
Diagnostic 
questions 

A random question 

Heads or tails? 

Radioactive material 

Radioactive half-life Predicting radioactivity  

Tossing coins Radioactive half-life graph Carbon dating 

      
Response  
activities 

  

Half-life of clay dice  

Half-life of pizza 

 
Key: 

 
Prior understanding from earlier stages of learning 

 
Bridge to later stages of learning 

  

P B 

C O N C E P T U A L P R O G R E S S I O N 
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A random question Heads or tails? Tossing coins Radioactive material Radioactive half-life 

     
Simple multiple choice Simple multiple choice Simple multiple choice Confidence grid Simple multiple choice 

Radioactive half-life graph Predicting radioactivity Carbon dating Half-life of clay dice Half-life of pizza 

     
Confidence grid Simple multiple choice Linking ideas Clarifying - modelling Critiquing a representation 

 


