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Report has 26 references to NISE Net

University-affiliated individuals … noted 
multiple benefits of participation. They … 
recognize that participating provides 
them with valuable professional 
development.

The benefits included learning how to 
better communicate their own scientific 
interests to the public … and “learning 
from the public—getting a chance to 
hear their questions, issues, and 
concerns regarding nanoscience.”

“Engaging with the public is very 
motivating for graduate students and 
post-docs, and it helps them stay focused 
on why they are doing their research 
and how it benefits society.”The National Academies, 2016
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The report also said

Chemists and experts in empirical 
approaches to science communication, 
informal learning, and chemistry 
education should collaborate to study 
chemistry communication in informal 
settings. Research should focus 
on…public perception and 
understanding of chemistry….”

“NSF should support (such) 
research…through programs such as 
the AISL program.”

The National Academies, 2016
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SCIENCE

“We asked participants to 
imagine two rooms: one 
that represented ‘chemistry’ 
and one that represented 
‘science’.”

“What would it be like in each 
room?”

ChemAttitudes
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The National Academies’ report suggests 
two potential sources of negative 
attitudes toward chemistry:
• people’s past history with the topic
• the nature of chemistry itself:

• abstract, invisible scale
• general purpose nature of the field
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The ChemAttitudes project aims to have a strategic 
impact on publics’ attitudes toward chemistry, 
specifically, their 

• interest in chemistry, 
• understanding and perception of its relevance, and 
• feelings of self-efficacy with respect to it. 

The project will use design-based research to develop 
knowledge and educational activities that embody 
that knowledge.
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ChemAttitudes starting theoretical framework



ChemAttitudes
Using Design-Based Research to Develop and Disseminate 

Strategies and Materials to Support Chemistry 

Interest, Relevance, and Self-Efficacy 
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“the most widely held, and simplest, model 
of what audiences need from science 
communication … is wrong. A common 
assumption is that a lack of information and 
understanding of science fully explains why 
more people do not appear to accept 
scientific claims or engage in behaviors or 
support policies that are consistent with 
scientific evidence.… And although people 
may need to have more information or to 
have information presented more clearly, a 
focus on knowledge alone often is 
insufficient.… What is known now, though, is 
that public engagement often is essential for 
acceptable decisions about science-related 
controversies. It is clear as well that even 
when an issue does not involve a widely 
known controversy, science communication 
is more effective when scientists are willing 
and able to listen carefully and respectfully 
to different points of view.”
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Public Engagement with Science (PES) is 
usually presented as a “dialogue” or 
“participation” model in which publics 
and scientists both benefit from 
listening to and learning from one 
another—referred to as mutual 
learning. The model is premised on the 
assumption that both publics and 
scientists have expertise, valuable 
perspectives, and knowledge to 
contribute to the development of 
science and its application in society

Building with 
Biology



Dimensions of PES

Public
• Watch and read

• Ask questions or 
interact

• Talk and share views

• Deliberate and 
problem solve 
together 

• Produce 
recommendations

Experts
• Advise the ISE folks

• Make presentations 
to the public

• Work to improve 
communication skills

• Welcome and value 
public input 

• Act on public input

Focus
• Natural and human 

made world

• Processes of science

• Societal & 
environmental 
impacts

• Relevant personal, 
community, and 
societal values

• Institutional priority 
or public policy

More like Public Engagement

More like Public Understanding

http://www.buildingwithbiology.org/pes
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“The emergence of CRISPR/Cas9 as a 
research tool in the area of human 
genome editing has lent new urgency to 
calls for a broad public dialogue about 
these technologies and their 
applications.”

The report calls for “extensive and 
inclusive public participation…. 
developing the necessary content and 
communicating it effectively….and 
improving public engagement.”

Building with 
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Exploring Nano & 
Society –
Invisibility Cloak

Exploring Nano & 
Society –
Space Elevator

Exploring Nano & 
Society –
Flying Cars

Exploring Nano & 
Society – Tippy 
Table

Exploring Nano & 
Society –

You Decide!



NISE Net and MOS experience with 
dialogue programs we call Forums
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Through these projects we are able to:
• conduct research on learning,
• apply it to design of educational materials 

and professional development, and
• disseminate both to informal science 

education professionals and scientists



Now
• Liz Kollmann will talk about 

the ChemAttitudes project, 
and then

• David Sittenfeld will talk 
about the Building with 
Biology project

Building with 
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