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 Target audience for NSAI MU Training Course and     
common reasons for attending

 Evolution of the course content

 Some learnings from our experience

 Noteworthy features of the current offering

 Challenges and future developments
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 Addressing a  non-conformance identified during a
a technical assessment (ISO17025, ISO16859, ISO9001, FDA……)

 Setting up a new calibration/testing service

 Taking on a management role in a calibration/testing laboratory

 Managing a calibration inventory (understanding contents of 
calibration certificates)

 Company policy of staff development

 “My manager told me to come”

The most common reasons for 
attending NSAI MU Training Course
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Evolution of the course content

GUM as a new
concept

The foundations 
of GUM

The procedural
approach to GUM

A simplified
approach to GUM





Some Learnings from our experience

 Formulation stage is the most important

 Difficult to teach the formulation stage due to diversity of measured quantities
and measurement techniques

 Resistance to writing down a measurement equation (practical aspects 
are preferred to abstract representations)

 It’s OK to mention the word “true value” and “error” (at our level)

 Fear of statistics and statistical methods must be overcome

 “Demand” for a template needs to be addressed

 THE GUM approach does not fit well to analytical measurements

 Follow-up access is vital
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Introduce a “hands-on” element to 
illustrate the formulation stage

Volume of flask

ISO 4787 (2010)



Use live “visual” demonstrations 
to introduce statistical ideas
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Provide a fully worked example of MU evaluation for a 
simple calibration, including an annotated uncertainty 

budget in spreadsheet form
(course participants ALWAYS ask for a copy of this)
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Participants perform a straightforward measurement task  in the 
laboratory and are asked to generate an uncertainty budget

(A model solution is provided)

For the on-line version of the course a video is used

 Non-repeatability
 Calibration of Reference
 Drift of reference
 Temperature gradient effect



Common problems and misunderstandings

 Dealing with uncertainties arising from measuring  
instruments (calibration, drift, interpreting accuracy  
specifications…..)

 Dealing with non-repeatability or limited resolution of  
the meter calibrated (e.g. using pooled standard  
deviation)

 Understanding the concept of sensitivity coefficients

 Dealing with a dominant component of uncertainty

 Addressing bias in uncertainty evaluation 
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The measured indication 
error of the pipette

Repeatability Standard
Deviation
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The coverage interval for the measured error
of indication will ALWAYS include zero

Awkward Questions – An Example



“Medical laboratory measurement procedures
are well-suited to utilizing internal quality 
control (IQC) and other available data to 
estimate MU without the need for    
measurement  models and complex statistics” 

ISO 21748:2017

Guidance for the use of repeatability, 
reproducibility and trueness estimates 
in measurement uncertainty evaluation

“-Evaluation of measurement 
uncertainties using data from studies 
conducted in accordance 
with ISO 5725-2” 

MU Training for test laboratories
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Conclusion

 After many years of trial and error we have a training
course that is suitable for our typical audience

 Practical, “hands-on” training elements are very   
important

 Follow-up  contact needs to be encouraged

 There is a need for a more basic course that omits
the “mechanics” of the MU evaluation

 On-line resources and modern teaching techniques 
will have an increasing impact on the training
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