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Blocking and confounding system for Two-level factorials 

Blocking and Confounding in Two-Level Factorial Designs  

• Blocking and confounding are two essential techniques used in the design of experiments, 
particularly in two-level factorial designs, to manage and control variability in experimental 
results. 

• While they serve different purposes, they are often used together in complex experiments. 

Two-Level Factorial Design: A Quick Recap 

• A two-level factorial design studies multiple factors, each at two levels (e.g., low/high, 
presence/absence, 0/1, etc.). 

• A full factorial design with k factors will have 2^k treatment combinations. 

Example: 

➢ Let’s say we are testing 3 factors: 

o Factor A: Drug dose (low vs high) 

o Factor B: Time of administration (morning vs evening) 

o Factor C: Diet (regular vs special) 

➢ This leads to 23 = 8 treatment combinations. 

Blocking  

Definition: 

• Blocking is a technique used to reduce or eliminate the effects of nuisance variables by 
grouping similar experimental units into blocks. 

• This increases the accuracy of estimating the primary factor effects. 

Purpose: 

• To isolate variability due to external factors (blocking factors) that are not of primary interest, 
making the analysis of the main factors more precise. 

Steps in Blocking: 

1. Identify the Blocking Factor: 

➢ Choose a factor that might affect the outcome but is not a focus of the study (e.g., time 
of day, operator, raw material batch). 

2. Create Blocks: 

➢ Group the experimental runs such that each block contains relatively homogeneous 
conditions. 
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3. Run Experiments within Blocks: 

➢ Conduct the experimental runs within each block, treating each block as a mini-
experiment. 

Example: 

• In a 22 factorial design (factors A and B), suppose "time of day" may influence the outcome: 

o Block 1: Morning — Run all combinations of A and B. 

o Block 2: Afternoon — Repeat all combinations of A and B. 

 

Confounding  

Definition: 

• Confounding occurs when the effects of two or more factors or interactions are mixed, 
making it impossible to distinguish their individual effects. 

Purpose: 

• To reduce the number of experimental runs in large factorial designs by intentionally allowing 
certain high-order interactions to be indistinguishable (aliased) with blocks or other effects. 

Steps in Confounding: 

1. Identify High-Order Interactions: 

➢ Decide which interactions (e.g., three-factor, four-factor) are likely unimportant and can 
be sacrificed. 

2. Develop Alias Structure: 

➢ Set up an alias structure where certain effects are confounded (i.e., indistinguishable 
from one another). 

3. Use Fractional Factorial Designs: 

➢ Employ a 2𝑘−𝑝 design (e.g., half-fraction, quarter-fraction), accepting that some effects 
are aliased. 

Example: 

• In a 23 design with factors A, B, and C: 

o Use a half-fraction design (23−1 =  𝑟𝑢𝑛𝑠). 

o Confound the ABC interaction with the mean. 

o Resulting alias structure: 

▪ A is aliased with BC 

▪ B is aliased with AC 
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▪ C is aliased with AB 
This means A and BC are indistinguishable, and so on. 

 

Combining Blocking and Confounding   

Why Combine? 

• In real-world applications, experiments often involve both unwanted variability and the need to 
reduce the number of runs. 

• Thus, blocking and confounding are often used together. 

Steps to Combine: 

1. Define the Blocking Factor: Group runs based on a nuisance variable (e.g., day of the week). 

2. Apply Confounding Within Each Block: Confound less important interactions within each 
block. 

3. Conduct the Runs: Perform experiments using the block and confounding structure. 

Example: 

• Factors: A, B, and C 

• Blocking Factor: Day of the week (2 days → 2 blocks) 

• Design: 

o Within each block (day), use a fractional factorial design. 

o Confound interaction ABC with the block effect. 

o Reduces number of runs and accounts for variability due to day. 

 

 

 

 

 

 

 

 

 

 

 

 



Click here to visit our website

PHARMACY PREMIUM NOTES

FREE PREVIEW

Complete subject
and semesters are
available on
FirstHope app only. Scan or click here

Click here to get the app >

Available on Google Play

JOIN THE FIRSTHOPE COMMUNITY

Join our Telegram channel

Click here to join Telegram >
Scan or click here

@FirstHopeNotes

Instagram
@firsthope.official

Click here to follow >

YouTube channel
FirstHope-Pharmacy / Live streams

Click here to watch >

WhatsApp channel
Follow FirstHope on WhatsApp

Click here to join >

FirstHope website
firsthopenotes.com

Click here to visit >

B.Pharm  /  D.Pharm  /  M.Pharm  /  Pharm.D

Preview notes. Complete subjects and semesters in the FirstHope app.

https://firsthopenotes.com/
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://t.me/FirstHopeNotes
https://t.me/FirstHopeNotes
https://www.instagram.com/firsthope.official/
https://www.youtube.com/@FirstHope-Pharmacy/streams
https://www.whatsapp.com/channel/0029VaDR0TCCXC3J4yJ0Q722
https://firsthopenotes.com/

	Unit 04 preview
	FirstHope app and channels

