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 Next Generation Science Standards (NGSS) include: 
 Practices, one of which is Engineering Design. 
 Disciplinary Core Ideas, including Engineering, Technology, and Applications 

of Science. 
 Core Idea ETS1: Engineering Design 

 ETS1.A: Defining and Delimiting an Engineering Problem 
 ETS1.B: Developing Possible Solutions 
 ETS1.C: Optimizing the Design Solution 

 Core Idea ETS2: Links Among Engineering, Technology, Science, and 
Society 
 ETS2.A: Interdependence of Science, Engineering, and Technology 
 ETS2.B: Influence of Engineering, Technology, and Science on Society and the 

Natural World 
 

 These Practices and Disciplinary Core Ideas match up well with 
physics or physical science, but how can a teacher incorporate them 
into biology, life science, chemistry, or earth science? 

Problem 



 Embrace Engineering Design as a method of solving a 
problem, not as a type of activity, e.g., making a 
bridge or tower with spaghetti and marshmallows… 

 Explore a topic by helping the students identify a 
problem, then solve the problem using the 
Engineering Design Process. 

 This can be done in any subject – not just science! 

Solution 



 You are teaching middle school science and plan to 
cover the following standard: 
 MS-LS1-1 From Molecules to Organisms: Structures and 

Processes: Conduct an investigation to provide evidence 
that living things are made of cells; either one cell or 
many different numbers and types of cells. Grade: 6-8. 

 How could you incorporate Engineering Design into a 
lesson about this topic? 
 What is a problem that students could solve involving 

this topic? 

Example – Lesson Topic on Cells 



 You are in Quality Control at Chipotle which has suffered 
from E. Coli contamination of its food – design a way to 
screen food supplies for E. Coli. 

 You are doctor in a refugee camp where medical lab 
resources are minimal, and you need to test a person’s 
blood, specifically for the number of white blood cells to 
detect signs of disease –design a simple way to count 
white blood cells in a blood sample. 

 You are a botany major studying trees – design a way to 
see individual cells in tree leaves so that you can identify 
their similarities and differences. 
 
 

Example – Possible Problems to 
Solve Involving Cells 



 Students solve the problems you help them identify 
by using an Engineering Design Process. 

How Can Students Solve These 
Problems? 



NASA’s Engineering Design Process 

Research 



 Whose problem is it? 

 Do you understand it? 

 

“Identify criteria and constraints” means…? 

Identify the Problem 



 Has someone else solved this problem before? 
 What did they do? 

 Can you use what they did? 

 

 Do you need to research more about the problem to 
understand it better? 

 

 Use the same research rules you have learned in other 
classes. 

Research 



 Everyone contribute – no judging ideas…yet. 
 

 Use SCAMPER to find new ways to use something: 
 Substitute 
 Combine 
 Adapt 
 Modify 
 Put to another use 
 Eliminate 
 Reverse 

Brainstorm Possible Solutions 



 Put ideas together from Brainstorming and Research. 

 Agree to the final design, then sketch or model it. 

 

 

 NOTE: For some classroom Engineering Design 
problems, this might be an appropriate last step, 
especially where building a prototype and testing it is 
impractical. 

Select a Design 



Build, Test, Refine …Until Your 
Design Solves the Problem 



 Once you have a solution, tell people about it. 

 

 Follow the same principles for giving a good 
presentation that you have learned in other classes. 

Share the Solution 



 You are in Quality Control at Chipotle which has suffered 
from E. Coli contamination of its food – design a way to 
screen food supplies for E. Coli. 

 You are doctor in a refugee camp where medical lab 
resources are minimal, and you need to test a person’s 
blood, specifically for the number of white blood cells to 
detect signs of disease –design a simple way to count 
white blood cells in a blood sample. 

 You are a botany major studying trees – design a way to 
see individual cells in tree leaves so that you can identify 
their similarities and differences. 
 
 

Now How Would You Solve These 
Problems Involving Cells? 



 Design only (no prototype): 

 Short effort (e.g., one 45-minute class) – Use timer and 
give students 10 minutes for research, 10 minutes for 
brainstorming, 10 minutes for design selection, then 15 
minutes to present ideas. 

 Longer effort (e.g., 2 or more class periods) – Dedicate a 
class to research, a class to brainstorming and design 
selection, and a class for presentations. 

Options for Incorporating 
Engineering Design into Lessons 



 Full engineering design process (tested prototype): 
 Short effort (e.g., one 45-minute class) – Use timer and 

give students 5 minutes for research, 5 minutes for 
brainstorming, 5 minutes for design selection, 10 
minutes to build a prototype, 15 minutes to test and 
refine the design, then 5 minutes to present ideas. 

 Longer effort (e.g., 2 or more class periods) – Dedicate a 
class to research, brainstorming, and design selection, a 
class for building prototypes, testing, and refining, and a 
class for presentations. 

Options for Incorporating 
Engineering Design into Lessons 



 Design only (no prototype): 
 Short effort (e.g., one 45-minute class) – Design an 

amusement park ride to demonstrate circular motion. 

 Longer effort (e.g., 2 or more class periods) – Design a food 
system (preservation and storage) for the Mission to Mars. 

 Full engineering design process (tested prototype): 
 Short effort (e.g., one 45-minute class) – Design a paper 

airplane that flies the farthest. 

 Longer effort (e.g., 2 or more class periods) – Reverse 
engineer a toy airplane’s propeller, then improve it. 

Some of My Examples 



 Think of a unit or lesson you will be teaching in the coming 
year. 

 Come up with some problems associated with this unit or 
lesson that could be solved using the Engineering Design 
process. 

 Make an outline of how you could use one of the short and 
one of the longer options just described to incorporate 
Engineering Design into the unit or lesson. 

 Be prepared to share what you came up with in 15 minutes. 

Assignment 



 Thank you for participating in this workshop! 

 

 For further questions, contact me at 
bholmes@npsct.org. 

 

 Resources are available at 
https://aerospaceandengineeringacademy.wordpress.com/resources/ . 
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