
Studio STEM
Engaging Middle School Students in 

Networked Science and Engineering Projects



Studio STEM Team
Dr. Brett Jones, Educational Psychology,

Virginia Tech

Dr. Carol Brandt, Science Education, Temple
University

Dr. Christine Schnittka, STEM Education,
Auburn University

Dr. Tiffany Drape, Project Director, Virginia
Tech
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Why might it be challenging to engage middle
school students in STEM? 

What evidence would we need to determine
whether students are learning and engaged in
STEM? 

What elements of the "Studio STEM" model
are innovative? Which could benefit from
further development?

•

•

•

Discussion Questions
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The principal goal of Studio STEM is to engage
middle school students in interesting projects
related to environmental issues that allow them
to acquire critical knowledge, skills, and
dispositions. This in turn is designed to lead to
increased likelihood of their choosing and
succeeding in STEM and ICT courses and
careers.
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Studio-Based Learning
Our philosophy of teaching for studio-based learning
(SBL) is structured around three central tenets. 

First, education should be linked to and
constructed upon the experiences of the learner 

Second, the ways we use language and
technological tools open important pathways for
learning and engagement

Third, learning is situated in and influenced by
the physical and socio-cultural context

•

•

•
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Curriculum. An interdisciplinary program
to interest and engage students in fundamental
concepts in STEM through problems related to
real-world issues

Teaching Approach. An active, inquiry-
based learning approach that uses ICTs to
engage students in real-world activities to
promote conceptual change

•

•
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Learning Environment. Learners
participate in an informal learning arrangement
organized as a design studio to allow creative
exploration and exchange of problem strategies
and solutions

Audience. Learners must be aware and
have access to a tangible audience outside the
classroom, including industry and community
partners

•

•
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Theory of Action
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Basics of the Program
Afterschool program (fall

& spring) + summer camp

Youth work in teams
w/STEM undergrad
facilitator

Six weeks of self-directed
inquiry + collaboration

Culmination
w/community night +
showcase

•

•

•

•
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Team-based science and engineering
activities for middle schoolers
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Save the Penguins
Penguins are possibly

endangered by
consumption of fossil fuels

Scientists and engineers
have knowledge &
practices to do something

Scientists can leverage
conduction, radiation, &
convection

Engineers solve problems
through
build+test+rebuild

•

•

•

•
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Youth and undergrad mentors at
Igloo Depot
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WK Topics & Activities

1 Engineering, insulation, plight of penguins

2 Conduction, convection & radiation

3 Heat transfer, experimental design

4 Design and construct dwellings; storyboard

5 Testing the dwelling; more storyboard

6 Revision & final testing; showcase & share
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Research & Preliminary Findings
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Research Questions

How does Studio STEM (curriculum,
strategies, technologies) influence youth’s
beliefs about and identification with STEM?

How do the facilitators and instructors
influence youth’s motivation to participate in
the Studio STEM design activities?

•

•
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Selected Quotes
Some students were already identified with
science

“I cared a lot about science before being in Studio STEM,
but it did show me that I still like it and want to do it.” 

Some students became more identified with
science

“I always thought science was kind of boring
and I wouldn’t have to really use it in my life,
but since I came to Studio STEM I’ve figured
out that science is more fun and not so much is
boring and I’ve learned a whole lot.”
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Program Logistics
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Professional Development
25



Studio STEM
Wrap-up + Q&A
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Why might it be challenging to engage middle
school students in STEM? 

What evidence would we need to determine
whether students are learning and engaged in
STEM? 

What elements of the "Studio STEM" model
are innovative? Which could benefit from
further development?

•

•

•

Discussion Questions
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