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About Me

• 15 years in education

• Former researcher and Forensic Analyst

• Taught: Physics, AP Physics, Biology, AP Bio, 
Earth, Forensics, Environmental Science

• Escondido Union HS District (Escondido, Ca)



Next Generation Science Standards

*“Next Generation Science Standards is a registered trademark of Achieve. Neither Achieve nor the lead states and partners that developed the Next 
Generation Science Standards were involved in the production of this product, and do not endorse it.”



NGSS

• Science AND Engineering to be taught in every 
grade K12

• Shift away from memorizing facts to doing
science and engineering

• Emphasis on hands-on investigation and 
discovery



Next Generation Science Standards

• 19 have adopted

• 19 have adapted

*Image from NSTA, http://ngss.nsta.org/About.aspx





• …criteria and constraints for 
solutions …

• …breaking it down into smaller, 
more manageable problems …

• …prioritized criteria … range of 
constraints…

• …model the impact of proposed 
solutions …systems relevant to 
the problem.

Engineering Standards



The Difference
SCIENTIST

• Focus on unknown

• Create theories 

• Ask questions then find 
answers

• Find the laws of nature

• Tell engineers what to make

ENGINEER

• Focus on known

• Implement theories

• Use the answers to make 
inventions

• Use the laws of nature

• Tell scientists the 
constraints to product ideas



SCIENCE ENGINEERING





Method
Scientific

• Observation

• Question

• Hypothesis

• Experiment

• Analysis/Conclusions

Engineering

ASK

IMAGINE

PLAN

CREATE

TEST

IMPROVE
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Engineering Spin on Projects

• State the problem

• Requirements
– Physical, functional, 

interface, other

• Design – Build – Test 

• Verify the requirements

• Validate the project





VERIFICATION

ASSESSMENT
• Students verify, teacher validates



Systems Approach in the Classroom
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Student Reflections

If there had been no requirements, how would 
this have changed your approach to this task?

• “The requirements sort of help us back into 
our thinking process…”

• “It would’ve been harder because you 
would’ve had many options to include…”



Which requirement do you think was 
most important to your customer?

• “I think the human/machine because they 
would have to place humans into the sled 
which could be difficult and affect how they 
like the product”

• “To have the men stay inside, upright.  Safety 
is very important…”



Which requirement do you think was 
most important as the engineer?

• “Time.  In the sport of bobsledding your sled 
could not look good but still have the fastest 
time to get down the track.”

• “The Energy efficiency…due to it being able to 
affect the overall time, speed, and 
functionality of the bobsled”



If you got to add another requirement, 
what would it be?

• “A specific height…not all different type of 
people can fit.”

• “A time threshold would have to be met in 
order to be meeting the objective because the 
faster it goes the higher the chance there is to 
win.”



Observations of Success
• Failure leads to success

• Negotiations (Requirements trades and 
deviations)

• Backward design to identify 
requirements, how to test

• Self assess

• Experimentation increased

• Modeling of system



Other Applications

• Chemistry:  Design a device to keep the finger 
cold. (thermo)

• Environmental Science: Find a property that 
would support off-grid living

• Biology:  Microbial fuel cell grant from INCOSE

• Middle School and Elementary pilots



SUMMARY

• Validated it works for

– Students

– Teachers

– Across grade levels 

– Across subjects



Next Steps

• Action Items

Becky McKinney, MS

@NGSSMadeMeDoIt

rmckinney@euhsd.org
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Engineering Standards
• Analyze a major global challenge to specific qualitative and quantitative criteria 

and constraints for solutions that account for societal needs and wants.

• Design a solution to a complex real-world problem by breaking it down into 
smaller, more manageable problems that can be solved through engineering.

• Evaluate a solution to complex real-world problem based on prioritized criteria 
and trade-offs that account for a range of constraints, including cost, safety, 
reliability, and aesthetics, as well as possible social, cultural and environmental 
impacts.

• Use a computer simulation to model the impact of proposed solutions to a 
complex real-world problem with numerous criteria and constraints on 
interactions within and between systems relevant to the problem.



What SKILLS do 
students need?


