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The Presentation

As part of the Fourth Industrial Revolution (4IR), 
the multi-disciplinary fields of Nanoscience and 
Nanotechnology hold the promise to profoundly 

change the way humanity lives, works and 
relates to one another
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Nanoscience and Nanotechnology (NST) 

Education in NST is both a multidisciplinary, collaborative effort on student talent identification and selection 
and on inspiring student engagement with the field.

This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/File:Nano_logo.svg
https://creativecommons.org/licenses/by-sa/3.0/


Interdisciplinary Nature of NST 

In the context of science education, bridging and integrating scientific fields for NST is considered to 
be a primary goal of curriculum reforms focusing on STEM education.

Nanoscale education requires a high degree of transdisciplinary collaboration between educators 
and their specific discipline domains in order to introduce complex phenomena to learners.

Currently there are few opportunity for students to experience and collaborate across different 
fields of science and engineering to conceive the concepts and fundamentals of the nanoscale field.

Educators need to nurture learners’ ability to understand the relationships between concepts 
belonging to different fields of NST with the aim to introduce learners to real-world challenges.



NST education in middle and 
high schools is the central 
way to bridge the gap 
between a robust talent 
pipeline and future 
workforce needs.



Transdisciplinary 
pedagogy 

Transdisciplinary pedagogy 
can nurture the complex and 
creative processes of learners 
discovering and actively 
interacting with aspects of 
nanoscience and 
nanotechnology. 



Topics for Teacher and Student Content 
Knowledge Development of Nanoscale  
Science, Engineering, and Technology

Key concepts – or “big ideas” – of 
nanoscience for middle years and 
secondary school science students.

https://www.nano.gov/education-
training/teacher-resources

•Size and Scale
•Structures of Matter
•Forces and Interactions
•Quantum Effects
•Size-Dependent Properties
•Self-Assembly
•Tools and Instrumentation
•Models and Simulations
•Science, Technology and 
Society



Structured Classroom 
Discussions Topics
• Nanotechnology

• Nanomaterials

• Nanoobjects

• Nanoparticles

• Nanofibres, 

• Nanotubes

• Nanowires

• Nanorods

• Nanoplatelets

• Nanocomposites

• Nanostructured-Surface

• Natural-Nanomaterials

• Bio-Nanomaterials

• Nanoplastic

• Nanocarriers

• Products-Containing-Nanomaterials

• Nanomaterials-in Cosmetic-Products

• Nanomaterials-in-Textiles 



Drawing on concepts from physics, chemistry, and biology, NanoSense units reflect 
the interdisciplinary nature of nanoscience, emphasize fundamental nanoscience 
concepts such as size and scale and surface dominance of reactions, and explore 
applications of nanoscience and how they could affect society and policy.
Reference: https://nanosense.sri.com/activities.html

The following documents provide 
mappings between NanoSense materials 
and standard science curriculum topics.
• High School Chemistry Alignment
• High School Physics Alignment
• High School Biology Alignment
• High School Environmental Science 

Alignment

https://nanosense.sri.com/activities.html
https://nanosense.sri.com/activities/alignments/ChemAlign.pdf
https://nanosense.sri.com/activities/alignments/PhysAlign.pdf
https://nanosense.sri.com/activities/alignments/BioAlign.pdf
https://nanosense.sri.com/activities/alignments/BioAlign.pdf


Science 
Curriculum & 
Nano Topic 
Integration





Augmented 
Reality Digital 
Technologies 
(ARDT's) Augmented Reality Digital Technologies 

(ARDT's) such as Metaverses digital 
capabilities encompass personalized 
education, simulations, interactive instructor-
facilitated learning, AI-driven tutors, and 
hyper-realistic immersive experiences.



Metaverses
Metaverses differ from augmented reality 
(AR) and virtual reality (VR). Metaverses 
are virtual worlds with access to 3D virtual 
spaces, solutions, and environments.

Three dimensional environments such as 
metaverses will enable visualization and 
manipulation of structures, electron 
densities, orbitals, and other inherently 
three-dimensional objects at scale.



3D Modeling
Molecular WorkBench
Visual approaches to teaching 
nanotechnology, can nurture the 
complex and creative processes of 
learners discovering and actively 
interacting with aspects of nanoscience 
and nanotechnology.  

K-12 education and use/demonstration 
with interactive graphics generated by 
computer simulation of nanoscale 
phenomena students can experience, 
visualize and learn about the 
fundamental concepts in 
nanotechnology without technical 
details. 

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://mw.concord.org/modeler/
https://iteachu.uaf.edu/interactive-simulations-tt/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Free Educational Resources for 
Transdisciplinary Learning and 
Teaching of Nanoscience and 
Nanotechnology are often 
outdated or difficult to find.

This Photo by Unknown Author is licensed under CC BY-SA

https://commons.wikimedia.org/wiki/File:CSIRO_ScienceImage_1341_Nanotechnology.jpg
https://creativecommons.org/licenses/by-sa/3.0/


A selection of Educator Resources for NST Education

Pasadena City College Builds 
National Approach To Micro 
Nano Technology Education -

Micro Nano Technology 
Education Center 

(micronanoeducation.org)

National Nano Technology 
Initiative: Educational 

Resources for K-12 Teachers

National Center for Learning 
and Teaching in Nanoscale 

Science and Engineering
NanoSense

nanoHUB.org - Simulation, 
Education, and Community for 

Nanotechnology

How Mark became a Nano 
Technologist MoleculARweb VMD molecular visualization

National Nanotechnology 
Infrastructure Network

https://micronanoeducation.org/pasadena-city-college-builds-national-approach-to-micro-nano-technology-education/
https://www.northwestern.edu/searle/research/grants/Collaborative%20Grants/research-with-the-national-center.html
https://www.northwestern.edu/searle/research/grants/Collaborative%20Grants/research-with-the-national-center.html
https://nanosense.sri.com/activities.html
https://nanohub.org/
https://omninano.org/stem-activity-how-mark-became-a-nanotechnologist/
https://molecularweb.epfl.ch/
https://www.ks.uiuc.edu/
https://www.nnin.org/education-training/k-12-teachers/nanotechnology-curriculum-materials/level/middle-school
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