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• Learning develops across settings and over time  
(National Research Council, 2002)  

• STEM learning is best accomplished through firsthand 
engagement in STEM practices  
(National Research Council, 2012a) 

• 21st c skills promote deeper learning  
(National Research Council, 2012b) 

STEM LEARNING: WHAT RESEARCH SAYS 



HIGH QUALITY STEM LEARNING  
IN AFTERSCHOOL (NRC, 2015) 

• Provides first-hand experiences with phenomena, concepts, 
and practices that are both intellectually and socio-
emotionally engaging. 

• Recognizes and leverages/builds on young people’s interests, 
prior experiences, and cultural resources (which vary across 
communities). 

• Actively makes connections to STEM ideas and experiences 
in school, at home, and in future learning and work 
opportunities (which vary across communities). 



GET City (Boys & Girls Club) 
Calabrese Barton & Tan, 2010 



IMPLICATIONS OF RESEARCH 

• OST sector is a powerful resource waiting to be tapped, 
serving 10-15M youth/year, and primed to expand STEM 
education. 

• Robust STEM learning ecologies contain multiple, varied, 
and locally adapted programs that can address all students’ 
interest and needs as they change, evolve, and fluctuate 
over time. 

• To broaden participation in STEM, communities need to 
actively ensure that students from low income communities 
have access to responsive, engaging OST STEM.  And there is 
a need to actively broker/connect youth to additional 
ongoing learning opportunities. 
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Informal STEM Education 101: 
Connecting Research & Practice in 

Informal STEM Education 
 

James Bell 
Project Director 

Center for Advancement of Informal Science Education 
(CAISE) 

This material is based upon work supported by the National Science Foundation (Award Nos. DRL-0638981 / DRL-1212803). 
Any opinions, findings, and conclusions or recommendations expressed in this material are those of the authors and do not 
necessarily reflect the views of the National Science Foundation. 
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InformalScience.org is a central portal to project, 
research and evaluation resources designed to 

support and connect the informal STEM education 
community in museums, media, out-of-school and a 

growing variety of learning environments. 
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•  How can researchers and practitioners work collaboratively with youth to 
create more equitable ISE environments and settings? 

• Audience: Youth from Underrepresented Groups, Researchers, Practitioners 

Youth Access & Equity 
in ISL 

• In what ways do libraries serve as an environment for STEM learning? 

• Audience: Youth, especially rural regions STAR Library Network 

• How do a variety of informal STEM experiences influence urban youth over 
time? 

• Audience: Urban youth 
Synergies 

• What interests, skills, and knowledge do children need to succeed and persist in 
future STEM experiences? 

• Audience: Youth 
Activation Lab 

• What does STEM-rich, equity-oriented tinkering look like in out-of-school 
settings, and what kinds of professional learning is needed to support it? 

• Audience: Youth, Practitioners 

California Tinkering 
Afterschool Network 
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• Zoos & Aquaria 

• Natural History Settings 

• Children’s Museums 
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• 53 articles and growing 
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• ATIS 

• DEVISE 

• Learning Activation Lab 

• BISE 
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What are we studying? 
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