
This notes version of the presentation given in the Ritchey SEF workshop is provided 
to fill in some of the back story of the presentation and to assist in remembering the 
important points. It is also a way of passing along the links, which should be live in 
the notes section of this document.
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https://www.sciencebuddies.org/

Engineering Projects, Complete Details:
https://www.sciencebuddies.org/engineering-design-process/engineering-design-
process-steps.shtml?from=Blog#theengineeringdesignprocess

Scientific Projects, Complete Details: https://www.sciencebuddies.org/science-fair-
projects/project_scientific_method.shtml?from=Blog#overviewofthescientificmethod
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https://www.sciencebuddies.org/
https://www.sciencebuddies.org/engineering-design-process/engineering-design-process-steps.shtml?from=Blog
http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml?from=Blog


This chart is part of one of the handouts in your folder.
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No Rube Goldberg solutions! 
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Actionable results are results that show you where you can improve the design or 
that show clear advantage of one design over another so that a decision can be 
made. 
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This page is part of one of the handouts in your folder.

9
Ritchey Science & Engineering Fair 2021 Workshop –
Scientific MethodOrEngineering Process



10
Ritchey Science & Engineering Fair 2021 Workshop –
Scientific MethodOrEngineering Process



FiLCHeRS:
• Falsifiability - “Prove me wrong!” Claims must be testable. 
• Logic - Arguments must be sound. Conclusion follows from the premises which 

must be true and sound.
• Comprehensiveness - ALL available evidence must be considered. Results not 

based on anecdotal evidence.
• Honesty - No self deception and willing to change belief.
• Repeatability - Others must be able to reproduce your results.
• Sufficiency - Evidence must be adequate. Results/conclusions not based on 

authority or testimony. Must be based on evidence rather than lack of evidence. 
“Nothing says I’m wrong.”
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Evidence vs. lack: Harry Potter and the resurrection stone when Xenophilius
Lovegood says that you have to look at every stone to prove him wrong. 

12
Ritchey Science & Engineering Fair 2021 Workshop –
Scientific MethodOrEngineering Process



13
Ritchey Science & Engineering Fair 2021 Workshop –
Scientific MethodOrEngineering Process



This can be applied to both engineering and scientific projects.
This is especially true at the local level. 
This is true professionally too. An excellent example is the 1887 work by Michelson 
and Morley on the lack of detection of the luminiferous eather. The results were 
basically ignored until after 1905 and Einstein’s discovery of special relativity. It was a 
reasonably obscure experiment for nearly 20 years and even Einstein didn’t seem to 
be particularly aware of it until after he developed special relativity. Michelson got 
the 1907 Nobel Prize in Physics but not for this experiment! He got it for his 
incredible optical instruments. Morley never received the Nobel. 
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This chart is included as a handout in your folder.
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