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Main problems (selected list) 

Design

● Treatment effect confounded with biological and technical effects

● Incorrect experimental unit defined → replicating the wrong entity

Execution

● Lack of blinding

● Lack of randomisation and/or blocking

● Optional stopping



What’s causing these problems?

Bad incentives

Lack of 
training

Poor practicesX



The fundamental experimental design equation

The aim is to estimate treatment effects precisely and unambiguously.

Lazic SE (2016). Experimental Design for Laboratory Biologists. CUP.



Ignoring known effects in the design and analysis

Testing the effect of genotype on body 
weight in males and females.

N = 24  (12 WT, 12 TG)

Genotype effect = 0

Lazic SE (2016). Experimental Design for Laboratory Biologists. CUP.



Balanced data, ignoring sex, no genotype effect
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Unbalanced data, ignoring sex, no genotype effect
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Order effects (time-varying response)

● Inject animal with 
inflammatory substance

● Collect blood 2 hours after 
injection

● N = 4 Controls, 4 Treated

● Injecting is quick, collecting 
takes longer

● Treatment has no effect

Lazic SE (2016). Experimental Design for Laboratory Biologists. CUP.



What is ‘N’ ?

● Experimental Units - Smallest 
biological entity that can be randomly 
and independently assigned to a 
condition .

● Observational Units - Biological entity 
on which measurements are made.

● Biological Units - Biological entity that 
a scientist wants to make an inference 
about.

Lazic SE (2016). Experimental Design for Laboratory Biologists. CUP.



Biological, experimental, 
and observational units 
may differ → often leads 
to pseudoreplication

Control

Treated

Lazic SE, et al. (2018). What exactly is 'N' in cell 
culture and animal experiments? PLoS Biol 
6(4):e2005282.



How common is pseudoreplication?

Lazic SE, et al. (2018). What exactly is 'N' in cell 
culture and animal experiments? PLoS Biol 
6(4):e2005282.




