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2 level factorial designs
• Aim: What affects our response Y, and by how much?


• Procedure: 


• Select k factors


• Select two levels for each factor


• "High" and "low" level


• One experimental run: measure Y at all 2k factor level combinations


• Repeat if necessary



Example 1

https://doi.org/10.1016/j.procbio.2004.02.024

23 full factorial design, duplicated

Wikipedia:  
Biosorption can be defined as the ability of biological materials to accumulate heavy metals from wastewater through metabolically 
mediated or physico-chemical pathways of uptake.[2] Though using biomass in environmental cleanup has been in practice for a 
while, scientists and engineers are hoping this phenomenon will provide an economical alternative for removing toxic heavy metals 
from industrial wastewater and aid in environmental remediation.

https://doi.org/10.1016/j.procbio.2004.02.024
https://en.wikipedia.org/wiki/Biosorption#cite_note-FouladiFard04-2
https://en.wikipedia.org/wiki/Industrial_wastewater_treatment
https://en.wikipedia.org/wiki/Environmental_remediation


Example 1: Biosorption of chromium using factorial 
experimental design

• Aim: Removal  of Cr3+ (and Cr6+)


• Design: 23 factorial design


• Factors: 
    T: temperature (29 and 55 degrees celcius) 
    C: metal concentration (10 and 1200 mg/L) 
    pH: pH (2.0 and 6.0)


• Response: Efficiency of chromium removal after 6h exposition time

We first consider one experimental run, no interaction effects



Design matrix, one experimental run (23 = 8 trials)

y
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Design matrix

Run 1:

Run 2:

Main 
effects

Interaction 
effects
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What if the experiment had to be done in two different labs?

Blocking

LAB 1:

LAB 2:



What if the experiment had to be done in two different labs?

Blocking

LAB 1 ???

LAB 2 ???



What if the experiment had to be done in two different labs?

Blocking

Choose 3-factor interaction 
to be confounded (aliased) 

with lab



Example 3

26-1 fractional factorial design

 https://doi.org/10.1002/sim.5526

https://doi.org/10.1002/sim.5526


Example 3: Application of fractional factorial

designs to study drug combinations

• Response ('readout'): the percentage of GFP-positive* cells after 
combinatorial drug treatments


• Factors: 6 drugs for HSV-1 (low and high dosage)


• 26-1 fractional factorial design


• Defining relation: ABCDEF = 1

*GPF-positive means cells carry green fluorescent protein (GFP) gene, which occurs when 
infected with HSV-1 virus (Herpes simplex virus type 1)



NB: 3 'center runs', not in our curriculum, 
but useful for estimating variance
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