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How the demand for skills has changed
Economy-wide measures of routine and non-routine task input
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The dilemma of schools

The skills that are easiest to teach ardt are
also the ones that are easiest to digitise,
automate and outsource
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Opportunity gap in Elementary

.rl.

4th graders with 2 or more hours per week spent on science
By racial and ethnic group, Minnesota, 2009
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sSources:
Mational Center for Education Statistics, Mational Assessment of Educational Progress.

Minnesota Department of

Ed Ucatl(!sn education.state.mn.us



Il

i ¥

Percent of 4th graders with high interest in science
By racial and ethnic group, Minnesota, 2009
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Percent of high school graduates who are able in STEM

By racial and ethnic group. Minnesota, 2012
American Indian -

Hispanic

Twio ar more races

Minnesota (all)
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MNotes:

“Able” students are those meeting both science and math benchmarks on the ACT assessment. "Almost able™ are those
meeting one of the two benchmarks. "MNaot able™ are students meeting neither benchmark.

Sources:
American College Testing (ACT).
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BREAKDOWHN: Interest in STEM, by racial and ethnic group -

.“.

Percent of high school graduates who are interested in
STEM

By racial and ethnic group, Minnesota, 2012

American Indian -
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Black -
White (non-Hispanic) -
Hispanic

Two or mare races

Minnesota (all)
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Motes:

Student interestin 3TEM is based on students’ reporting of their choice of college major.

Sources:
American College Testing (ACT).
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How do we approach the opportunity gap?

A Change Mindsets
A Have a paradigm shift of system
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KChallenges
Avoid challenges
KObstacles
AGive up easily
Affort
See effort as
fruitless or worse
KCriticism
Agnore useful
negative feedback
ASuccess of Others
Aeel threatened by
the success of
others

A\s a result, they may
plateau early and achieve
less than their full potential.

Minnesota Department of

Education

Fixed Mindset

»‘h

Carol Dweck, Ph.D

KChallenges
A mbrace challenges
KObstacles
Mersist in the face of
setbacks
Affort
ISee effort as a path
to mastery
ACriticism
A earn from criticism
ASuccess of Others
Aind lessons and
inspiration in the
success of others

AAs a result, they reach ever
higher levels of achievement.



Mindset Predict Math and Science Success

A Are significantly more oriented toward learning goals.

A Showed a far stronger belief in the power of effort. They
believed that effort promoted ability and that was
effective regardless of your current level of ability.

I Those with the fixed mindset believed that effort was necessary
only for those who lacked ability and was, to boot, likely to be
Ineffective for them.

A Showed more mastery-oriented reactions to setbacks

I less likely than those with the fixed mindset to denigrate their

ability

Blackwell, Trzesniewski, and Dweck (2007)
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Paradigm shifts

The old bureaucratic education system

H|t & miSS .........................................

Uniformity .......................................

ProVviSiON = c-rereererersmrremmmmarammemrniassnas

Bureaucratic dlookup e

Talk equity e,

Received wisdom i, >

Prescription ....................................

Demarcation ..o

Minnesota Department of
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The modern enabling education system



Promise of STEM

A Living Wage
A Number of Jobs available
A Skills for the 21st century
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ANNUAL AVERAGE EMPLOYMENT BY INDUSTRY

Minnesota, 2010
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Jobs Are!

Living Wage

STEM Skills
Required
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What's so great about a STEM Education?

Why is everyone talking about the
importance of Science, Technology,

Engineering and Mathematics - Over the past 10 years,

‘ FASTEST GROWING JOB MARKET:

STEM - education? Here are ﬁﬁmﬁ i’::‘;: ;;Eﬂf:;:s
7 great reasons: s 8858888888 TEM | that of non-STEM Jobs
s s s80 0808 non_STEM

NEW JOB GROWTH IS IN STEM:

‘...-....ﬁ

. 8 8 8 8 8 & 8 88

° : : =
GREAT ENTRY-LEVEL
OPPORTUNITIES: Between 2009 BETTER COLLEGE
and 2019, employers are expected ENROLLMENT
to hire over 57,700 STEM workers & GRADUATION
RATES

who are entering their occupation
for the first time.

99% of STEM school graduates enroll in college within one
year of high school while 79% complete college in four years.

G STEM SKILLS ARE IN

‘ DEMAND:
In Minnesota, STEM skills
have stayed in demand even

through the economic
downturn.

mhta

Cimiving innawntian & Tachnology

www.mhta.org

PORTABLE ADVANTAGE:

Workers with STEM
degrees enjoy higher
earnings regardless
of occupation.

Want to learn more? Contact info@mhta.org

Sources: MN Department of Employment & Economic Developmeant, United State Department of Commerce, National Research Council, Change the Equation.org, and U.S. Department of Labor Bureau of Labor Statistics
Minnesota Uepartment ot

Ed uca‘tldsn education.state.mn.us 14



Critical Thinking?

Students will:
A Know
A Understand

AWe donot
Understand What it Means to Know
Know What it Means to Understand

Minnesota Department of
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Why STEM? 21Century Skills and Thinking

Children are born investigatorsCreativity

Allows understanding to build over time

Connects to science, mathematics, &

engineering knowledge and practicgCritical

Thinking

A C20dzaSa 2y aiddzRSyidaqQ
experiences Collaboration

A Promotes equityc Cross Cultural Connections

= low Peple g Y reacr s
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Keys to Implementation of STEM

A Intentionally supports, not supplants,
learning of concepts and process across
STEM domains

A Should integrate into the current instruction,
not layer on top or add to
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Connection to Standards

The standards and benchmarks

A Describes the progression of learning from K-12
to college and career readiness by set the
expectations for achievement for all K-12
students

A Guides school districts in designing curricula
(materials + courses) by describing the content
that is to be mastered by all students in time for
grade-level testing.

Department of
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MN Mathematics Standards

K 1 ! 2 3 4 5 B ' 7 8 ' 9-11

Revised in 2007
*+ To be mplemented by 201 0- 11

+ Next revision 2015—16 .

Algehrél: Relminnséips and Fuq:lt:tinns

Algebra: Expressions

.illgehra: quiatinns an diln equalities:

Geumetr:f:shapes

Geometry: Measurement

Algebra iniGeumetrl,.r

Of the 81 standards, 54 of theé
standards use the phrase
a NXI2INI R €

Euclidean Geom Eir',r and Hea%nning




Science Standards

Physical EQi it &-Spac Life Science

Science SCISIMNC w Structure &

wMatter o) Pl TEsieli e Function

wMotion WEANSUFac

wEnergy LaliiTe Umivers!

wHuman L SUar
Interactions INEraCtiONS

Nature of

wInterdependence

w Evolution

wHuman
Interactions
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