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This course provides a fundamental understanding of Control Charts and how to use 

them for process improvement. It will teach you how to determine if a process is 

experiencing common versus special cause variation and how to calculate control limits. 

 

What is a Control Chart? 

Control charts help distinguish between special and common cause variation.  

Common cause variation - the inherent variation experienced by every process 

Special cause variation - variation that is not normal or inherent to the process 

• Examples include:  
o Equipment that is wearing out over time 
o Vendor ships some non-conforming material 
o New operator 
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If special cause variation is detected, we should identify the root cause and improve the 
process. 

The way we identify special cause variation is by using a control chart. We do this using 
upper and lower control limits, which creates boundaries between common and special 
cause variation.  

 

Everything that falls between the Upper and Lower Control limits is considered common 
cause variation. Likewise, everything outside of the control limits is considered common 
cause variation. 

 

 

 



 

 

Study Guide: Control Chart 
 

Developing people for superior business results 

Impruver University 

How to Calculate Control Limits on a Control Chart 

A rational subgroup is defined as a collection of units that are all produced under the 
same conditions.  

The Upper and Lower control limits for an X-bar chart includes the average range 

The range value is used to calculate the Upper Control Limit for X-bar 

 

A rational subgroup of datapoints must be collected while controlling all known variables 

When creating control limits, all data collected should be done under the exact same 
operating conditions 

By only including normal, inherent process variation in or rational subgroup, we ensure 
that our control limits are appropriately sensitive to special causes of variation 

X-bar and R Chart Equations and Constants 

The X-bar chart monitors the mean or average value of your process 

The Range (R) Chart monitors the variation within your process 

Special cause variation can either change the mean value or the variation of your 
process. Both should be monitored in order to detect special cause variation 

The X-bar and R Chart Equations and Constants can be found in the following table:  
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Make sure to find the constants that correspond with the subgroup sized used for 
sampling 

 

 


