
Using Interactive Materials World 
Modules to Teach Nanotechnology
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Nano

Materials World Modules



Critical Global Challenges
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Top 10 global issues facing the 21th century
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Potential Impact of Nanotechnology
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Nanotechnology for Energy
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NT for Medicine & Diagnostics
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NT for the Environment

6Prof. R.P.H. Chang, Northwestern University



What Can We Do?
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Society needs STEM-literate citizens who can

understand, support, and adopt new

technologies, so that we can solve 

global challenges in energy, health,

environment, and communication!
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STEM Curriculum Needs

Universities/Companies want students/workers who

• Know STEM concepts and skills

• Can work collaboratively and communicate clearly

• Can think critically and creatively

• Can use digital media and technology fluently
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MWM’s Strategy
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MWM’s Model: Integrated Learning

 Students complete 
a series of hands-
on, inquiry-based
activities

 Each module 
culminates in 
design challenges

 Students simulate 
the work of 
scientists (through 
activities that 
foster inquiry) and 
engineers (through 
design)  

Integrated 

STEM

Inquiry & Design



Cross-cutting Concepts via Materials & NT
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Example: Use MWM’s Nano Crosscutting Concepts to 
Meet U.S. NGSS Engineering Standards
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Dimension 1: Science and Engineering Practices

Dimension 3:
Core Ideas in 
Sciences

Dimension 2: Crosscutting Concepts (relevant to Nano)

Adapted from Concord Consortium NGSS Pathfinder: http://concord.org/ngss/



Elements of MWM’s Approach
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Elements of MWM’s Approach
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Hands-on Engineering Practice
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Engaging Students in Real-World Design
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MWM’s Proven Success
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• A national field study of the 
pre/post-test gain of more than 
3,000 students using our modules 
showed that the class mean typically 
improved 2-3 standard deviations, 
compared to 0.8 standard deviation 
for a traditional class.

 Large metro city (>250,000) 8% of sample

 Midsize city (<250,000) 12%

 Suburb of a large city 20%

 Suburb of a midsize city 10%

 Small town (2,500-25,000) 12%

 Rural within a metro area 26%

 Rural outside a metro area 12%

Diverse School Locales

Positive Student Gains

Ref.*

Results for BOYS and GIRLS were avg. 

over all 5 field test modules
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MWM’s Proven Success
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Pre-Post Results 

(Mexico)

 Similar gains 
obtained in 
Mexico, China 
and Middle East 
(Qatar).



Strengths: Futuristic Relevance
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Strengths: Partners and Community
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Classroom Enhancement with i-MWM



Interactive i-MWM!
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Interactive i-MWM!
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Parents/Family

Companies/
Sponsors

Universities

Library/Local
Community

Government 
Agencies

Research Labs



“Intro to Nano” Curriculum Design
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“Surface-to-Volume” Activity Design
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Engaging Simulations & Games
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i-MWM Serves as a…
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i-MWM Serves as a…
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Thank You!

I look forward to partnering with you in order to 
improve STEM education in America together!
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Sampling MWM Activities
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• Overview of i-MWM’s 
Intro to the Nanoscale
Module

• Video introduction of students engaging 
in MWM activities and design projects

Key Features

Design Process

Student Responses
i-MWM Sample Activity
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https://i-mwm.org/videos/MWM_intro_key_features.mp4
https://i-mwm.org/videos/MWM_intro_key_features.mp4
https://i-mwm.org/videos/Design_process.mp4
https://i-mwm.org/videos/Design_process.mp4
https://i-mwm.org/videos/Student response.mp4
https://i-mwm.org/videos/Student response.mp4
https://i-mwm.org/videos/iMWM_introduction.mp4
https://i-mwm.org/videos/iMWM_introduction.mp4
https://i-mwm.org/videos/MWM_intro_key_features.mp4
https://i-mwm.org/videos/Design_process.mp4
https://i-mwm.org/videos/Student response.mp4
https://i-mwm.org/videos/iMWM_introduction.mp4


Contact Info

For more information, please visit our website at:

www.materialsworldmodules.org

OR

www.i-mwm.org

Email: r-chang@northwestern.edu

Phone: (847)491-3598
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http://www.materialsworldmodules.org/
http://www.i-mwm.org/
mailto:r-chang@northwestern.edu



