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Across agencies (Department of Economic
Development; Higher Education)

Inside Education

o0 Standards, Curriculum and Professional
Development

0 Assessment & Accountability
0 Systemic School Change
0 Messaging
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Honoring the Past
Minnesota has a proud history of leading the
nation when it comes to student achievement.

Making the case for the future

While it might be easy to rest on our past success,
tomorrow holds new challenges. If Minnesota and
Its students are going to stay competitive, we
need to take our system of education from

nation-leading to world-competing.
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All Minnesotans will have a better quality of life both
professionally and personally if they are more
experienced and educated in the STEM fields.

College and Career Ready are the same in the 21st
century

Most of job growth is in the STEM fields

STEM is an equity issue for ethnic, race, gender
minorities, and those in poverty

STEM sustainability will be achieved if Minnesota
focuses on the relevance factors along with the
academic factors

Preparing Students for a 21st Century Workforce.




From Nation-Leading to World-Competing...

i

Increasing
ACADEMIC
RIGOR

Preparing Students for a 21st Century Workforce.




From Nation-Leading to World-Competing...

$

K-12 Academic Math Standards
K-12 Academic Science Standards
Assessments and Accountability
International Benchmarking

Math and Science Teacher Academy
STEM Teacher Mentorship

STEM cohort schools and Innovation
Grants to establish models for STEM

school redesign.
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Students who pass Algebra Il are more than twice as
likely to persist to graduation in post-secondary work
whether 2,4 or 6 year program (Clifford Adelman,
Answers in the Toolbox, 1999.)

Math Is the strongest predictor of post secondary
success, lab science is second (ACT)

Therefore, Minnesota revised its state K-12 academic
standards to get Minnesota students started on
Algebra concepts in the elementary years,

Building up to Algebra one concepts in the eighth
grade mathematics standards AND

All students to pass Algebra Il to graduate
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Require all students to pass Biology

Require all students to pass two other science
classes graduate.

At least one of those two science classes must
be Physics or Chemistry .

Add engineering design process standards to
the science standards, K-12

Technology standards must be embedded by
state law into all state standards, all subjects.
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Minnesota Math and Science Teacher
Academy Objectives 2008-9

The Minnesota Department of Education developed a
STEM teacher and school center infrastructure

All nine teacher centers refined and delivered the grade
6-8 Algebra Connected to Number Professional Module

All nine teacher centers will develope an additional K-
12 Mathematics Teacher Module for different math
pedagogies (i.e. STEM, K-6 Algebra, High School
Probability)

All nine teacher centers provide technical assistance to
participating schools
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Currently, 1,127 participating Minnesota
teachers, principals and curriculum
leaders participating

MDE awarded 3 million dollars in grants
to higher ed/K-12 partners who
answered RFP
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Expectation of Regional Teacher Centers

Use quality professional development and

technical assistance to assist teachers in three

ways:

1. Learn effective pedagogical approaches to
Implement Minnesota’s content standards

2. Use multiple instructional approaches to
differentiate instruction as well as engage
students

3. Diagnose student learning needs using
assessment of student performance
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12 Minnesota STEM Cohort Schools
Connected to the Teacher Centers

Funded to:

Integrate the state’s recently revised math
standards into new or existing comprehensive
STEM initiatives

Serve as models to other schools and/or districts
by sharing information and providing technical
assistance

Implement initiatives that address seven core
outcomes...
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STEM School Innovation Grants, 2005 -7

7 Incentive grants for technology-engineering-design
(TED) programs

3 incentive grants for new Lighthouse High Schools as
models for STEM

5 incentive grants for high school programs using digital
content

5 incentive grants for model programs in math, science
remediation at transitions points

8 incentive grants for career pathways leading to industry
certification

100+ teachers trained in ProEngineer computer-aided
design software
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2 Digital Content Conferences- October 2006 at the
Science Museum and in Alexandria

40 math & science teachers trained in Japanese Lesson
Study

2000 teachers participated in Surveys of Enacted
Curriculum to align enacted curriculum with state
academic standards and best practices

75 mentor relationships established among math, science
and career and technology teachers
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Pilot online induction program for beginning 60 STEM

educators in Minnesota
Content matched mentors (i.e. beginning Physics teacher)
Groups of beginning teachers within same content area
Professional development activities to develop content-
specific pedagogical knowledge

Synchronous Chat, asynchronous forums, and face to

face meetings

See http://stemmp.googlepages.com/ for more
Information
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Monthly WebEX’s for MSTA and STEM cohort
schools

Leadership forums for administrative leads In
STEM

Independent Evaluation of the Math/Science
Teacher Centers being produced

Monthly progress reports
Networking meetings

Preparing Students for a 21st Century Workforce.




From Nation-Leading to World-Competing...

3 4 S

Minnesota’s strategies for bringing relevance (the
WOW factor) to students in the STEM classrooms was
heavily dependent on Partners and Stakeholders

Businesses, Universities, Museums, Natural Parks
and Public Works, just to name a few, are all natural
laboratories of the STEM disciplines

Additionally, these entities have a “stake” in ensuring
that the next generation is STEM literate for their
professional or personal pursuits; these stakeholders
are motivated with in-kind and material resources
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K-12 Teachers in all of the STEM disciplines helped to
write the new standards along with Business and Higher
Education

RFP’s sought out innovative STEM approaches all over
the state for teacher centers and STEM schools

Business helped to build a case for STEM in the media
outlets

Higher Education and Business partnered with MDE to
provide the STEM summits around the state

Non-profits and museums have hosted STEM events
and Trainings

STEM websites are a joint venture with excellent
support from local business partners coordinated
through the non-profit: Minnesota High Tech Association
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STEM Forums

STEM Summits

Earned Media

STEM education website
www.getSTEM-mn.com
Engineering Curriculum

Career and Technical Education
State Fair

K-12 TV
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To encourage students

to take more STEM classes and
consider pursuing STEM
careers.

To helping students make
connections between what they

learn in the classroom and the _ _

.. - Toolkits promoting
exciting real-world opportunities WWW.MN-Stem.com
available in the STEM sent to high schools.

disciplines. Watch for YouTube virtual
STEM summit videos, soon!
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STEM Capacity Building: Relevance

300 middle school girls heard of
STEM opportunities from astronaut
Sally Ride

12 middle schools piloted high
Interest supplementary materials
designed to increase student
engagement in science
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MDE'’s State Fair Booth promoted the
STEM initiative by featuring Minnesota
students competing in academic clubs and
leagues that promote rigor, performing in the
arts and sciences, and developing projects
utilizing cross disciplinary skills (i.e.
technical writing, mathematics, engineering
and physics to plan and build a high-
efficiency engine).

MDE also sponsored a technical and
engineering learning activity for children
visiting our booth by partnering with The
WORKS. Kids visiting our booth built
over 1,000 motorized fans!!
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3 partners: Minnesota Department of Education,
Minnesota High Tech Association, and Minnesota
State Colleges and University System

8 Regional STEM Summits held across the state In
2008

10,000+ students, parents and teachers participated Iin
events supported by local hosts as well as funding
through an NGA grant.

150+ businesses, higher education institutions, and
community organizations provided:

Interactive and hands-on exhibits for students abou t
STEM careers
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QUESTION: Rank Your Interest in Pursuing STEM studi es and
Careers After Attending the Summit.
. A lot of interest

53% Some interest

10% A small amount of interest

. No interest
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Teachers expressed surprise at the level of interactivity
offered by the exhibitors — wishing that more of their
students could be exposed to and participate in this level
of hands-on learning.

Students: The experience reinforced interest in
engineering, forensic science or other disciplines for
some students and intrigued new students like Ashley, a
10th-grader, who previously thought the fields of math
and science were: “too much talk and not enough
action.”

The STEM Summits changed student and teacher

minds about how to engage in Math and Science.
Preparing Students for a 21st Century Workforce.
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Engineering Curriculum
Project-Lead-The-Way
free ProE for every school in state
K-12 engineering standards
Real World Design Challenge

Career and Technical Education
revamped partnerships

goals and accountability system aligned to STEM
benchmarks

Programs of Study in Health Careers that take a stu  dent
from grade 11-14, gaining them a high school diplom a
and credentials
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STEM education website to be a Minnesota STEM
education resource repository

www.getSTEM-mn.com : a first of its kind, nationally,
“craig’s list”-like, teacher-to-business active match
website that links teacher needs with business
resources

ISEEK — a collaborative website between Department
of Economic Development, Minnesota State Colleges
and Universities, and MDE for education, training and
career planning as well as job searches and online
education at www.iseek.org
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[ Field Trips ]

[ Guest speakers ]

[ Software ]

[ Materials / ]
Supplipq

[ Mentors ]
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[ Facility visits ]

[ Software ]

[ Day in the life ]

[ Materials / ]
Supplipq

[ Mentoring ]
students
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getSTEM Vision

The portal for Minnesota Educators and Businessest o connect and
collaborate to build relationships to match STEM ne eds with STEM resources.

getg

“Looking to
coordinate a

manufacturing plant
visit forjaifieisikipjust gffer...it just makes sense.

_—

f “Looking to

% coordinate a

manufacturing plant
| - visit for a fiela trip*
» o S “We have a facility in

3 Fridley along with an
& J - R&D lab *
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Just Ask request list
Just Offer give list
STEM Events
STEM Successes
My STEM
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“We will offer $500 grants to help

with expenses for Robotics teams.”
-- NewTown Solutions Inc.
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This has been a 6 year journey in Minnesota

Build STEM Into the existing infrastructure while
challenging the status quo

Sustainabillity starts with a solid foundation

The foundation can only be built on collaboration and
consensus around goals for students

The case for supporting the goals must be grounded in
solid student data and repeated often in many types of
venues by many stakeholders

While academics are a key strategy in building the
foundation, the consensus builds around the relevance
strategies
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