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What if we were training the next generation of
scientists to solve the world’s problems?
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Pressing problems involving complex
systems
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Complex
Systems

Default Causal
Assumptions

ﬁecentral'ied control

Outcomes depend on
probability

Emergent and unanticipated
interactions




What if we were training the next generation of
scientists to solve the world’s problems?

=>» Shift in thinking about complex systems
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Global Forest Watch" |‘ntegrates satellite
technology, open data and crowdsourcing to
provide real time information on forest health




Matienal Ecalagical Observatory Network

Integration of ecology with STEM
Technology-enabled

Big data

, AR/

.y | ‘ W

‘ \,K; X e T N AL
e N Nicolle Rag iy

ama aadl A AR IMJ“ An///ll ICAIN TR ST P A s =




What if we were tining the next geﬁeration of
scientists to solve the world’s problems?

=» Shift in thinking about complex systems
=>» Training in tech-enabled, big data

approaches scientists use to study
complex systems



Crosscutting Concepts
NEXT GENERATION

SCIENCE

Cause and Effect
Systems and system models
Stability and Change

Practices

“..direct involvement gives [students] an appreciation of the
wide range of approaches that are used to investigate,
model, and explain the world.”

Still need 1.) Curricula and 2.) Support
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concept maps
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EcoMUVE shifts student thinking about

L

causality in complex systems
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EcoMOBILE

Augmented Reality and Environmental Sensors
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Hi! I'm Ranger Susan. Welcome to
Black's Nook!

I need your help.

|
I heard that you've been trained to

- use special scientific probes that can
help us learn something about water quality.

Well, I'm worried about the water quality of the pond. I hope that
you can help me determine whether the pond is a good place for
fish to live
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What isa Watershed”

Before we start, can you tell me which of these is (m best d« fm»mm of a watershed?

1 The shoreline immediately surrounding a lake or stream

/ The land area that drains into a particular lake or stream

All of water that fall and runs over the land into a stream or lake
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Parker Mead
Conservation|










Helping teachers be
the guide on the side

“l was able to work a little more one-on-one and
with small groups, | just traveled around and
checked in with kids,

not just directing top-down.”
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What |f we were training the next generation of
scientists to solve the world’s problems?

=» Shift in thinking about complex systems

=» Training in tech-enabled approaches
scientists use to study complex systems

EcoMUVE and EcoMOBILE

understand and apply



- Experimentation helps to distinguish among
potential causal factors

- Ecosystem experiments are nearly
Impossible to carry out In classrooms

How might adding experimentation to
the virtual world support causal
reasoning?

EcoXPT — Coming Soon

(Grotzer, et al. 2013; Tutwiler
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