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MRSEC EDUCATION OUTREACH

INPUTS

PARTICIPANTS

What we invest...

MRSEC

Who we reach...

Current/future

LOGIC MODEL

U || researchers
research N
) D
Funding E |Formal/lnformal
MRSEC E educators K-16
members E
) P
Materials & R | K-12 students
supplies E
S
Lab space & E
equipment N || Undergraduate
T | and graduate
Partnerships E students
D
Evaluation
findings G Public
R
(¢}
U
P |[Policy makers
S

OUTPUTS ACTIVITIES
Extent of reach... What we do...

# of service Undergraduate
delivery activities research

experiences
including REU

# of participants

Teacher
professional
development
(including RET)

# of publications
and
presentations

Public
Interactions

# of resources
and materials
developed

Short-Term

OUTCOMES

Intermediate

Long-Term

What changes or benefits result...

Increased
awareness of
MS&E reseach
and careers

Increased
excitement for
MS&E research

Increased
knowledge of
MS&E content
and scientific

Graduate
training

K-12 Student
Enrichment

process

Increased
underrepresente
d students'
opportunities
and access to
relevant, high
quality, and
engaging MS&E
learning
experiences

Increased
capacity to apply
MS&E content
knowledge and
research skills

Increased
enrollment in
MS&E courses
and programs

Increased
dissemination
and sharing of
MS&E research

Increased public
support for MS&E
research and
education

Increased
underrepresented
students'
identification with
MS&E
researchers and
confidence in
pursuing MS&E
careers

Better prepared
workforce in
MS&E

Increased
number of
people in MS&E
careers

Increased
lifelong
appreciation for
and interest in
MS&E

Increased
scientific literacy
of the public

Influenced policy
changes in
education and
global science
issues

Cultivated a
more diverse
MS&E
community
including
educators, policy
leaders,
researchers, etc.

NSF
BROADER
IMPACTS

Advance discovery
and understanding
while promoting
teaching, training, and
learning

Broadening
participation of
underrepresented
groups

Enhance
infrastructure for
research and
education

Broaden
dissemination to
enhance scientific
and technological
understanding

Benefit society by
communicating the
excitement, impacts,
and future relevance
of materials research




MRSEC E/O LOGIC MODEL
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K-12 Students

INPUTS

What we invest...

MRSEC
research

MRSEC
members

Money
Staff

Materials and
Supplies

Space

Computers and
Equipment

K-12 teachers

Short-Term

OUTCOMES

Intermediate

Long-Term

What changes or benefits result...

Increased
student content

ACTIVITIES
PARTICIPANTS OUTPUTS
Who we reach... Extent of reach... What we do...
K-12 Students # K-5 Students
reached Curricular
Development
Demos
URM Students Hands-on/
#6-8 Students Inquiry Lessons/
Modules

Female
Students

reached

# 9-12 Students

knowledge &
skills in MS&E

Increased
number of H.S.

Increased
number of

MS&E courses
taken students

Increased
interest and

Science Fair,
Enrichment,
Support

Communicating
Science

Lab Tours

H.S. Research
Experience

Identify, recruit, and
sustain involvement
of underrepresented
K-12 students
through
partnerships with
schools and
community
organizations

excitement in
MS&E

Increased
exposure and

Increased
number of

= students taking
college-level
MS&E courses

Increased

—=| scientifically

people in
MS&E careers

Created a more

NSF
BROADER
IMPACTS

Advance discovery
and understanding
while promoting
teaching, training, and
learning

literate public

Improved
sharing of
students’
research
findings through

awareness of number of
MS&E | studer_1ts
iscipli selecting
disciplines & MS&E major in
careers college
1
Increased number
of students applying
the scientific method
=1 &engineering
design process to
solving MS&E
problems
Increased
Increased
underrepresented
students' underrepresented
students'

opportunities and
access to relevant,
high quality, and
engaging MS&E
learning
experiences

identification with
MS&E researchers
and confidence in
pursing MS&E-
related fields

presentations,
publications,
and
professional
societies

Benefit society by
communicating the
excitement, impacts,
and future relevance
of materials research

Enhance
infrastructure for
research and
education

Increased
underrepresented

students' entry into
doctoral programs
and MS&E careers

Broaden
dissemination to
enhance scientific
and technological
understanding

Broadening
participation of
underrepresented
groups




MRSEC E/O LOGIC MODEL

Teacher Professional Development/RET

INPUTS

PARTICIPANTS

OUTPUTS

ACTIVITIES

Short-Term

OUTCOMES

Intermediate

Long-Term

What we invest...

MRSEC research

Time (staff, faculty,
grad student)

Money (stipend,
supplies, supplies
for schools)

Lab space
Equipment

School system
partnerships

Teachers from
school with diverse
student bodies
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Who we reach...

Extent of reach...

What we do...

Community
college teacher

High school
teachers

Number of
modules /
curricula/
lesson plan/
materials

RET research
component

Number of
workshop
participants

RET curriculum
development
component

Middle school
teachers

Curriculum
support: help
develop class

course, trainon
modules,
providing lesson
plans, lending

Elementary
school teachers

library of
Number of equipment
research
participants
(RET)
Lectures and
workshops:
research
Number of lectures,
research papers, workshop on
presentations, microscope,
posters given by NSTA MRS
teachers workshops
(general skill
and knowledge
development)

Improved
teacher
knowledge:
science

content, inquiry-
based learning,
scientific
process, inter-
disciplinary

Renewed
teacher
enthusiasm

Increased
confidence in

fo

teaching

Improved
curriculumto
include
innovative inter-
disciplinary

What changes or benefits result...

Increased
student
knowledge of

MS&E concepts,
materials
Iscience, inquiry-
based teaching,
more labs

Y
Increased
students
enthusiasm
about science

Continued
teacher
contact/

poay

MS&Econtent
and cutting-
edge research

Educated

citizenry;

influence
policy/state
standards

Students better

oy

familiarity and
appreciation of
MS&E, careers,
interdisciplinary
research

Increased
teacher
networking
contacts

Increased collaboration
teacher ability | with MRSEC,
to create referrals of
module teachers and
ained skill students
Improved Y
teacher access
to curriculum '”C”’jaSEd
materials and sharing of
resources curriculum
__| concepts and
research with
Increased other teachers
teacher and

administrators

Increased
MS&E career
awareness
transferred to

students

prepared for
MS&Ecareers

fea

L

Increased
number of
students
choosing

MS&E majors
in college
(including
teaching)

Broadened
dissemination

™ curriculum and

experience

NSF
BROADER
IMPACTS

Advance discovery
and understanding
while promoting
teaching, training, and
learning

Broadening
participation of
underrepresented
groups

Enhance
infrastructure for
research and
education

Broaden
dissemination to
enhance scientific
and technological
understanding

Benefit society by
communicating the
excitement, impacts,
and future relevance
of materials research




INPUTS

What we invest...

MRSEC Research
MRSEC Members
Staff
Students
Teachers
Curators
Space
Training
Travel

Materials

Demos, Existing &
New

MRSEC E/O LOGIC MODEL
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Public Interactions

OUTCOMES
PARTICIPANTS ACTIVITIES OUTPUTS
Short-Term Intermediate Long-Term
Who we reach... What we do... Extent of reach... What changes or benefits result...
1 ot = Demos .
K- ™| Ask-A-Scientist ’ . — | Increased life-
s, I 17 |column (Cornell) I museum kits, Increased Increased curiosity long
MS, HS, modules awareness of of further S0
d duat . N appreciation of
uncergraduate, 4 » | MS&E among information on science
graduate e a broad materials science
audience topics and/or
G | processes (library Improved
eneral - X
i research, web positive feelings
Community Short- searches, o
[l Term Activities: Lestions / appreciation of
lecture series for g ! University /
dialogs, etc.) MRSEC
Parents & families; arts
Eamilies | festival booths; Number of research
charity events; participants & - Increased — ——
P4 demos __|attendees (kids, Increased communication,
parents, excitement discussion, & » | Affected change
N museum —_— about & dialogs about in policy for
\ __|patrons, general engagement in materials glopal science
public, policy science science topics. issues
i N
General Public: makers,
newspaper Science & Art teachers, etc.) improved
readers, | | L | Activities; e perception of Increased
museum vnanoscale mproved MS&E o be fun, funding of
patror?sl,twebsne lmsi?::,céelr‘f, attitude about interesting, materials
vistors competitions science helpful/ research &
P beneficial education
Images, DVDs,
newpaper Increased
i articles public support Increased
Museum for MS&E | | awareness pf
Teachers & Interactions: Increased research & MS&E in society
Faculty MS&E researéh- > Iknowledge of & education & careers
" | based activities, url;derstapdlng
exhibits, kits, et about science
al. topics. Increased
application of _Affec_ted change
— knowledge of in policy fqr K-12 |4
\ Interactions materials education
MS&E education between Increased research to
Community for policy- scientists and — ability of crmca[ ang{yses Improved
Leaders public researchers to of scientific & proy
makers & - societal issues Professional
teachers corlveytsmence Development for
0 others. —— teachers

I

NSF
BROADER
IMPACTS

Advance discovery
and understanding
while promoting
teaching, training, and
learning

Broadening
participation of
underrepresented
groups

Enhance
infrastructure for
research and
education

Broaden
dissemination to
enhance scientific
and technological
understanding

Benefit society by
communicating the
excitement, impacts,
and future relevance
of materials research




MRSEC E/O LOGIC MODEL
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Undergraduate Research Experiences

Short-Term

OUTCOMES

Intermediate

Long-Term

NSF
BROADER
IMPACTS

What changes or benefits result...

INPUTS PARTICIPANTS OUTPUTS ACTIVITIES
What we invest... Who we reach... Extent of reach... What we do...
REU:
Targeted
Research e
Undergraduates Recrumng and
mentoring of
MRSEC underrepresent
Research
ed groups
Mone!
Y U Papers,
Time N Faculty posters, REU: Professional
D presentations development
E
Staff
a R
R
T |
ravel E
P -
Food R Graduate Publications
) £ students and and patents REU: Research
Partnerships s post docs
Evaluation/ E
Feedback
T
E
D .
Professional Bridge: Incoming
G Other conference freshmen minority
R Professionals presentations program
[¢]
U
P
S
High school Students Curriculum
students programs development and
dissemination
—
Course
materials

REU: |
Mentor
training

Exceeded national
averages of
representation of
underrepresented
groups in MS&E

Increased numbers of
diverse students
introduced to MS&E
content

Increased student
excitement &
enthusiasm for MS&E

Increased student
understanding of how
to approach & perform

research (scientific/
eng. design process)

Increased students'
confidence, skill, &
content knowledge of
MS&E

Improved student
communication &
other professional &
academic skills

Increased students
awareness of MS&E
careers

Improved mentor
project management
& mentoring skills

Increased incoming
students' frequency
and quality of contact
with faculty mentors

| —

Improved retention of
underrepresented
groups in MS&E

Improved retention
in MS&E fields

Increased numbers
of majority &
underrepresented
students choose
advanced studies in
MS&E

Increased preparation
and competitiveness of
undergraduates
applying to grad school

Increased
establishment of long-
term mentoring
relationships between
undergraduates and
MRSEC researchers

Improved capability of
mentors to provide
better research
experience for students

Increased
effectiveness of
graduate students as
researchers & mentors

Increased numbers of
students choosing
MS&E careers

| |

Better prepared
workforce

Increased diversity in
MS&E workforce

Increased scientifically
literate public

Increased lifelong
interest in MS&E

Advance discovery
and understanding
while promoting
teaching, training, and
learning

Broadening
participation of
underrepresented
groups

Enhance
infrastructure for
research and
education

Broaden
dissemination to
enhance scientific
and technological
understanding

Benefit society by
communicating the
excitement, impacts,
and future relevance
of materials research




MRSEC E/O LOGIC MODEL

Graduate Student Training

INPUTS

PARTICIPANTS

OUTPUTS

ACTIVITIES

What we invest...

Who we reach...

MRSEC
research

Grant money
(MRSEC funding
and leveraging
MRSEC fund with
other NSF
programs e.g.
PREM, MRSEC,
IGERT, and
other
collaborations)

Shared
instrumental
facilities

Lab and
classroom
space

Research
materials and
supplies

Faculty,
postdocs , staff,
and other
graduate
students time in
mentoring
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Graduate
Students

Post Docs

Extent of reach..

Academic
programs vary
depending on
activities and

centers

What we do...

Communication
Training

Workshop
e.%. effective
teacCher training

Mini courses in
related
disciplines

Professional
Meetings

Training and
professional

skills

development
e.g. CV writing,

cover letter

_writing,

interviewing
for a job

Short-Term

Increased ability
to articulate
research
knowledge and
experience to a
broad range of
audiences

Increased ability
to think and work
across
disciplines

Increased
understanding of
research
infrastructure
and funding

Increased ideas
for effective
networking in
MS&E

OUTCOMES

Intermediate

Long-Term

What changes or benefits result...

Increased capacity to
effectively integrate
new knowledge &
skills into research
environment

Increased number of
students integrating
E/O into career
activities

Students are better
informed in deciding
what types of MS&E
positions to apply for.

Increased number of

students applying for

grants (e.g. CAREER
grant).

Increased
presentations of
research to and with
peers across
disciplines (e.g.
Posters, papers).

Increased
identification of key
collaborators to build
research career

mp—

Increased
graduates
conducting
transformative
research in MS&E-
related areas

Increased
graduates'
contributions to the
MS&E research
knowledge base

Increased
participation of
underrepresented
groups in materials
research pipeline

Increased number
of graduates in
MS&E research,

teaching, mentoring

Cultivated a more
diverse materials
science and
engineering
community,
including faculty,
policy leaders,
researchers, etc.

Increased positive

impact on careers of

future materials
research scientists
and engineers
through an
increased pipeline

——

NSF
BROADER
IMPACTS

Advance discovery
and understanding
while promoting
teaching, training, and
learning

Broadening
participation of
underrepresented
groups

Enhance
infrastructure for
research and
education

Broaden
dissemination to
enhance scientific
and technological
understanding

Benefit society by
communicating the
excitement, impacts,
and future relevance
of materials research
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Portal to the Public

e Portal to the Public: program
to bring together scientists
and public audiences.

« PCCM implementing science
communication training for
graduate students and post

docs | o ¢
. . B W o
We are looking to share science e
communication best practices #"
PORTAL

with MRSEC partners
P . ¥ {0the Public
I 4 |

A\,
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