
 

 

 

 

 International Centre for STEM Education (ICSE) 
University of Education Freiburg · Kunzenweg 21 · 79117 Freiburg 

icse@ph-freiburg.de · www.ph-freiburg.de/icse 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

→ 
 

Testing large quantities of blood samples to detect one or more 
positive sample(s) of a virus disease is expensive and time consuming. 
What if we decide to make pools of samples to optimise the process? 
How do we do it? 
 
Assume we need to detect which ones of 10 000 people are infected if 
the expected percentage is max 4% (i.e. 400 persons). We could 
proceed with the following steps: (1) take blood samples of the first 
10 persons to be tested; (2) take just a drop from each blood sample 
in this group; (3) mix the drops, and (4) test the mixture. If the test is 
negative, nobody in this group is infected; else – we test all the 
members of the group individually. Then we apply the same 
procedure with another group of 10 persons.  
 
• How many tests are needed in the worst case testing scenario 

under the same initial conditions? What about the best case testing 
scenario? (“Best” and “worst” testing scenarios here are in terms of 
the needed tests kits.)  

• If the size of the group is 12 persons (not 10 as above), how many 
tests would be needed in the worst/best case testing scenario? 
What about a group size of 8 persons? How would you modify your 
answers if the expected percentage of infected people is 2% (or 
6%) instead of 4%? 

• If the health authorities in a city with more than 1 000 000 
inhabitants have 20 000 test kits, how many persons at most could 
be tested in the worst case testing scenario? 

• Can you propose a more efficient method for testing within the 
groups? 

• Can you find situations in which the pool blood testing increases 
the number of the test kits needed? 

 

Brainstorm-Box 
How would you organise the 
pool blood testing to reduce 
the number of the needed 
test kits and the time of 
testing? Think about groups 
with a similar risk to be 
infected. 

Quarterly Problem 
- Math Edition - 

Be wise – optimise!  


