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Supporting STEM:
Professional Development

• Guiding Principles
• Nexus
• Science House
• Institutes
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MUSE Guiding Principles

STEM
•STEM is an essential literacy for the 
21st Century

•Assessment of high quality based on 
national standards in science (NCES, 
AAAS), mathematics (NCTM) and 
technology (ITEA)

•STEM Integration supports 8th Grade 
Algebra Readiness



MUSE Guiding Principles

STEM
•Science: Understanding the 

Natural World

•Mathematics: Understanding 

Pattern and Abstraction

•Engineering: Using STEM outputs 

to solve problems

•Technology: Tools extend human 

capacity and are the products of 

science, math, and engineering



STEM Integration Example:  
Pendulum Behavior



STEM Integration Example:  
Pendulum Behavior

Based on the data for the number of 
swings in 30 seconds with a pendulum 
length of 15 to 75 centimeters, can you 
use algebraic modeling to predict the 
number of swings in 30 seconds using a 
length of 200 centimeters?



STEM Integration Example:  
Pendulum Behavior

y  =
c

√x



MUSE Guiding Principles

Learning

• Incremental Theory of Intelligence

• Learning as the arbiter of success

• Acknowledge that both children 

and adults are learning



Self-Theories About Intelligence

Fixed Intelligence and the Fixed Mindset
Intelligence is a fixed trait.  We all have a certain amount of it and 
that’s that.  A Fixed Mindset results in worrying about how much 
intelligence you have and how to demonstrate that you have enough.

Performance Goals
Winning positive judgments of competence and avoiding negative 
ones – wanting to look smart and avoid looking dumb.  Accomplished 
by playing it safe and avoiding mistakes or taking on a harder task 
that you’re pretty sure you’ll do well at.  The best tasks for the 
purposes of looking smart are ones that are hard for others but not for 
you.

The Helpless Response
A view that once failure occurs, the situation is out of your control and 
nothing can be done.  It includes the following reactions: denigration 
of your intelligence, plunging expectations, negative emotions, lower 
persistence, blaming, and deteriorating performance.



Self-Theories About Intelligence

Incremental Intelligence and the Growth Mindset
Intelligence is not a fixed trait that one simply possesses, but
something everyone can cultivate through learning.  Intelligence is 
increased through efforts.  A Growth Mindset results in learners
wanting to learn.

Learning Goals
These goals are about increasing your competence.  It reflects a
desire to learn new skills, master new tasks, or understand new things 
– a desire to get smarter.

The Mastery Response
A hardy response to failure that allows you to remain focused on
achieving mastery in spite of present difficulty.  It includes: self-
instruction or self-monitoring designed to aid performance, optimism, 
positive mood, and persistence.



MUSE Guiding Principles

Equity
• A workforce imperative for Minnesota
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MUSE Guiding Principles

Equity
• A workforce imperative for Minnesota

• Close the Achievement Gaps between 
White Students and Students of Color

• Increase Cultural Relevance in 
curriculum

• Promote Cultural Competence in 
instruction

• Expand socio-political perspectives



MUSE Guiding Principles

Systems

• Vertical articulation of concepts 

across grade levels

• Coherency across schools and within 

STEM

• Local context and resources



MUSE Guiding Principles
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MUSE Guiding Principles
in action through 

PROGRAMS



Nexus

• Professional development 
for district-level STEM 
leaders 

• 17 districts / 45 
participants

• Jointly funded by the 
Medtronic Foundation 
and the State

• Guiding Principles

• Networked Community



Nexus Districts / 
Science House Pilots
(% increase in URM 1990-2005)

Anoka Hennepin (314%)
Bloomington (224%)
Centennial (146%)
Columbia Heights (374%)
District 196 (326%)
Eden Prairie (446%)
Elk River (451%)
Hopkins (274%)
Minneapolis (44%)
Mounds View (124%)
Osseo (397%)
Rochester (254%)
So. Washington County (344%)
St. Paul (102%)
Stillwater (90%)
Wayzata (271%)
White Bear Lake (218%)

Elk River

Rochester

Nexus Districts / Science House Pilots
2007-2008



Science House



Primary Functions

• Networking and 
Community 
Building

• Informal and 
Formal 
Consultation

• Program Support

• Curricular 
Materials



Membership 
• Membership by District
• Annual fees based on 

district size & distance 
from museum

• Charter & private 
schools eligible

• Colleges & universities 
eligible

• Unlimited use by 
teachers in member 
districts

• Customized Services



Professional Development 

• Summer Institutes

• Partner with the state-wide 
MnSCU System

• Pilots with Bemidji, Mankato, 
Metropolitan State, St.Cloud, 
Southwest State, Winona 

• District & School teams

• Collaboration with the Teacher 
Academies in Math & Science
(TAMS)

• Museum School Outreach



From 30,000 Feet 

• MUSE is about translating related fields of research into STEM-
specific practice

– Guiding Principles

– Integrating the Guiding Principles 

• The MUSE approach is novel

– Making an investment in Minnesota

– Creating a national model

• The museum is uniquely positioned to undertake this effort

– Creative, nimble, rigorous

– Respected and neutral convener



SMM Professional Development
Team

Liesl Chatman, Professional Development Director
Larry Thomas, School Outreach Director
Marjorie Bullitt Bequette, Project Lead
Erin Villegas Strauss, Project Lead
Nils C. Halker II, Specialist
Molly Leifeld, Specialist
Travis O. Sandland, Specialist
Sarah Carter, Science House Librarian
Quanda Arch, Coordinator
Amanda Faz, Coordinator
Julie Marckel, Administrative Assistant
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