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5 Pt s Engagement in Science
= Forums - Museum of Science Boston, USA
= Dramas - Science Museum, London, England

= Festivals/Events - Cambridge Science Festival, MIT, Boston,
New York City Science Festival

s STS Exhibits/Events - Antenna Science Museum - London
(MMR Jabs & Autism)
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= How we Know; Why we Believe



ork 3 Dimensions

Crosscutting Concepts
Patterns

Cause & Effect

Scale, Proportion & Quantity
Systems and Systems Models
Energy and Matter in Systems
Form & Function

Stability
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Core Ideas

» Physical Sciences

= Life Sciences

= Earth/Space Sciences
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“and designing solutions
= Engaging in argument from
evidence

@ Obtaining, evaluating, and
communicating information



vionitoring STEM Indicators
d enrollment in, different types of STEM schools and
h district

ich science in grades K-5

ing opportunities in elementary schools

materials in grades K-12 that embody Common Core
ics and A Framework for K-12 Science Education

o coverage of content and practices in Common Core State Standards in
atics and A Framework for K-12 Science Education

science and mathematics content knowledge for teaching
participation in STEM-specific professional development

onal leaders’ participation in professional development on
onditions that support STEM learning

Inclusio cience in federal and state accountability systems
Inclusion of science in major federal K-12 education initiatives
- State and district staff dedicated to supporting science instruction

= State’s use of assessments that measure the core concepts and practices of
science and mathematics disciplines

@ State and federal expenditures dedicated to improving the K-12 STEM
teaching workforce

m Federal funding for the research identified in Successful K-12 STEM Education.




Uife & Work Competencies for
Deep Learning

etencies - reasoning and memory
1g, information literacy, reasoning
novation).

rgumentatic
rsonal competencies - managing one’s
or and emotions (e.g. flexibility, initiative,

iation for diversity, metacognition).

4

@ Interpersonal competencies - expressing one’s ideas
~ and interpreting and responding to others (e.g.
‘communication skills, collaboration, responsibility,
conflict resolution).



|p ine-Based Education
Research

iIng and learning priorities:
ledge, and practices.

esearch fc
nderstanding how people learn the

epts, practices, and ways of thinking of
1ce and engineering within each discipline,

1 2)identifying and measuring instructional
approaches that support student’s
understanding of the concepts and practices,
and

= J) identifying approaches that are more
inclusive for all students.
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for K-12 Science Education and
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w AP Biology Curriculum

/AAAS Vision and Change in
ergraduate Biology Education
LSECommunity.org)
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3ig Ideas in AP Biology

Source: College Board

http:/ /apcentral.collegeboard.com/apc/ public/repository/draft_revised_ap_biology_curriculum.pdf
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Vision and Change
Core Concepts

www.visionandchange.org

i ity of life evolved over time by
sses of mutat selection, and genetic change.

ure and Function: Basic units of structure define
nction of all living things.
aation Flow, Exchange, and Storage: the growth

2havior of organisms are activated through the
ssion of genetic information in context.

CEPathways and Transformations of Energy and Matter:

~ Biological systems grow and Chanﬁe by processes based
upon chemical transformation pathways and are
governed by the laws of thermodynamics.

@ Systems: Living systems are interconnected and
interacting.




DIMENSION 1:
SCIENTIFIC AND ENGINEERING PRACTICES

Asking questions (for science) and defining problems (for engineering)

Developing and using models

Planning and carrying out investigations
Analyzing and interpreting data

Using mathematics and computational thinking

Constructing explanations (for science) and designing solutions (for engineering)

Engaging in argument from evidence

1.
2.
3.
4.
5.
6.
7.
8.

Obtaining, evaluating, and communicating information




yClence practices for AP Biology
Similar for Vision and Change)

Source: College Board



Sepdrdte goals: intertwined
Bl ands during effective
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Box 4-1 Intertwined Strands of
Proficiency

Conceptual
Understanding

Strategic Productive
Competence Disposition
Adaptive \ Procedural sa. learmng SCIEIICE
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6 strands - incorporates
affective domain



WEaVIngameaningful connections
A OPo | EMlearning is beginning
OXCH0 across all levels of
education

1 Framework

; , er ce Ed
on Core Mathematics Standards

P curriculum

and Change in Undergraduate Biology

. A Net Siology for the 215t Century

= Scientific Foundations for Future Physicians
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(hWere is an emerging
mdergraduate STEM education
EeeaT el community - DBER Goals

oW people learn the concepts, practices,
ing of science and engineering.

re and development of expertise in

‘ tand the
liscipline.
) to identify and measure appropriate learning

tives and instructional approaches that advance
ents toward those objectives.

ribute to the knowledge base in a way that can
guide the translation of DBER findings to classroom
practice.

@ Identify approaches to make STEM education broad
and inclusive.




