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How might stealthy STEM projects
and strategies change our definition
of STEM, is that positive or
potentially hurtful?



When incorporating stealthy STEM
strategies what new opportunities
might present themselves?



When incorporating stealthy STEM
strategies what are the potential
pitfalls or dangers projects should

consider?



What should the ITEST community
be focusing on to incorporate new
on-ramps to STEM careers?



Which new audiences could stealthy
STEM approaches be most
influential for and why?
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not interested
Science




Girls need opportunities to explore their
interest and identity in science




Stealth
Science



Meet audiences where they are
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Art-oriented teenage girls
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Harg Oyt — Make Media Ar

Oesign Digital Stories

B The summer intensive launches
a brand new Augmented Reality
[AR) digital storytelling club for
girls that will continue from
September - December.

B ‘Work with other girls and
community members to create
your own interactive digital
stories about your community.

B Plan a Showcase to present
your AR Experience, and explore
more ways to connect with
other creators.

apply at www.mmsa.org/AR-Girls
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Cat Stylinski
cstylinski@umces.edu
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Student Curriculum

Digital Platform

After School Program

Community Exhibits
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Billion Oyster Project

Teacher
Training
University
Pace
University &
Harbor
Foundation
Sites: 1 Pace
University
classroom

Locations

Pillar 1

Teacher

Training
Curriculum

Student
Learning
NYC Public
Schools &
Columbia
University
Sites: 16
classrooms

Pillar 2
STEM CCE
Student
Learning
Curriculum

Q0

Digital
Information
and
Communication
University of
Maryland
Center for
Environmental
Science

Pillar 3
Digital
Platform

Afterschool
Mentoring
Good

Shepherd
Services &
MNew York
Academy of
Sciences
Sites: 7 GSS

Pillar 4
Afterschool
& Summer
Mentoring

STEM Community + Curriculum Enterprise
Restoration Science (STEM CCE-RS) Project

Marine
Research
The River
Project &
New York

Agquarium
Sites: 2
Restoration
Research
Waterfront

Sites: 8 or
ore
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Pillar 5
Community
Restoration

- Based

Exhibits
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Do the five
programmatic pillars
function independently and
collectively as an effective
system for content
delivery?

Q3

What are the mechanisms

for creating sustainahility
and scalability of the mocdel
locally during and beyond
its three-year
implementation?

Ewvaluation data

Survey educators on
their experiences

CCE-RS Strategic Alliance

Formative Assessment Rubric

Pillar Collaboration
Assessment Survey

Interviews & Observation:

Program Sustainabhility
Assessment Survey

Q2

What comprises the
"curriculum plus community
enterprise”
local mocdel?

Q4

What core aspects of the
model are replicable?







......

Operationalized
Collaboration

Identify & Map
Communities
of Practice

Monitor
Stage(s) of
Development

Assess Levels
of Integration

Assess Cycles
of Inquiry

Improve Understanding

Plan Strategically

Enhance Collaboration

Inform Decision Making

Strengthen Inter-
organizational capacity

Reflect on Literature

between partners,
organizations, and
pillars.

determine stage and

potential growth areas.

Identify current and
ideal integration:

identify how to achieve
optimal level of
integration.

Conduct

identify strengths and
areas of growth.
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I expect you all to be independent, innovative,
critical thinkers who will do exactly as [ say'
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Can you Out-Filter an
Oyster? +




Professional development course trains middle school teachers in New York City
|publlic schools to develop and implement new COERS curvioulum to promote st
learning of STEM-C with Project Based Learning [PEL] & Eybee"s SE Model
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Curriculum is aligned to Next Generation Science Standards [MES5S]. Lessons:

incorporate harbor restoration schivities with field site mond
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Project Based Learning Bybee’s 5E Model

Goal 1 - The Educational Model: Increase quality and effectiveness of STEM-C teaching and leamning
‘Goal 2 - Teachers: Increase knowledge and instructional skill
Goal 3 - Students: Increase knowledge of and interest in STEM—-C
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Teschers, scientists, and canmoulum specialists try out and contribute to project-developed lesson plans, with learning activities, amd optional resources using &
standardized tempiste. The datsbase will also store measarements and obsenations collected by stadents on field site visits. Software is in deselopment to record
these in the field. Uitimatey an online dashboard will enable shadents to analyze their own and others” data, and to create charts and graphs for scentific reports.
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Danand for job skils s sdentillc and techaclogical Bakis contin i 1o fhe; howv, b sumber of siudests sateriag highet sducation STEM-C pathwira b low. Thus, emgloyment
oppertenities in Scesce, Techaology, Engineeting, Math, and Computer Sciahoi [STEM-C) ane dwifty oulpedng susply of qualiled applicants. N models For Bcreasing sludests’ istenesl,
alflcisy, and bt 1o pursue STEM-C cefesrs e being dilined asd teaed. Ooe mubi-Teorted appeoach csmamly Balag developed snd relined ks the Durriculum & Community Enberpriss
o Reteration Soencel [OCERS], Tusded by a grant Trom the Natonal Scescs Fousdation (N3F) for urben middhe schosd siudests o axplofe setoration of the oyiter population in New
‘Wark Harker. The partness ani: Peos Ushwesitg, Colembla Unkeersity Lamont-Deberty Earth Observatony, Nae fork Harbor Foundation, Rew York Acedaimy of Schanc, Unhsity of Mardand
Canitar For Esvirenmantal Schanos, N ok Oty Deganmant of Education, Mew York Aguafies, The River Project, and Good Shephend Senvicei. Edberive collaboration afons an snhderesy
b divemlop this educationsl mode and imglerment & subiinabe geofect-bided Baning cumiculum. Proje -bided sciesce |PES) amphaile refoiming sedagogy Lo Moyt Sldests b eafn
thioagh lofg-larm propect promotiag inguiry and Anding solstons b real world probiless. Acthites desigred arcund Bybes's SE Modal encsunags itudes 1o ect e scdestian, Ballding
thilr crithcal deinkisg sklk 1o condruct Mmeaningl sedersiasd ings inneed of memonizing et The poal b to ebancs STEM-C education by enpgiag perticpants & longeim saborathon
wenbogy and afrdrosm estsl monhofing peojecti. Panser will develop & rpllcable modal for sther reaonaties propct i suited 10 loeal anvinnmenial conditl om. The sodel bas B
pregrammat: pillass: 1) Teachsr Tralning Contisulng Education Fellowship s implementing PES sson plans and scthithes; 2] Stedem pandclpathon in PRS curdkcslum and ssthantic

Scentists and yowth development experts collaborate on a STEM-C curriculum
adaptabie for afterschool and summer school settings with few provided resounces.
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Studest field trips incorporste content on biodiversity and lool restoration efforts.
Collshorative efforts produced interactive exhibits ted to the CCERS project.
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ARARD MUMBER: DR 1440869

The CCERS partnwvahis & o thone ey sducotion remarch projinct. fey arpandistions orr woritieg

togwthr to dreelop o curricuhues to ersonor STER aducation 0 public middls schoals. The femon:
npaps studnb and Beachers i long Beves neitoretion soslogy ond emeroseial mendtoning
[projects in colobovetion with pesrs, citinm scketist, STEM profesiional, and cosmanity grovss,
Frindpal lmvestigator: Launns Sreey, &0
‘Co~Principal Investigoiors: Meghan Groome, PO, Jonethon hill, MEA, 095 Aober! Mrwion, P,
& Nancy Wood
Aesesechers: Erics Wistsan-Currie, P08 Micheils flaling, 84
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Goal 1 - The Educational Model: Increase quality and effectiveness of STEM-C teaching and leaming
Promote sctive learning of STEM-C with Project Based Learsing [PEL) Goal 2 - Teachers: Increase knowledge and instructional skill STEM-C lessans & activities for settings with few provided resources
& Bybee's 5E Model Goal 3 - Students: Increase knowledge of and interest in STEM—C P“:‘“‘“mﬁ’m::m
- estorabion soencs in -of-schoot-
- . . Digftal Plartamn Aarachoal [Fre time settings by expanding curricalum ta
m::""‘ﬂ"r“m": Aok [om—— i PeSoURTE Settingr. A parmer statec:
restorstion soenos inko their lssons. ._:
Teachers collaborate with soenbists,
sharing idens for incorporating restoration
sOence inko their lessons. One partmer
‘said the aim of the project is:
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Partners sesk to inorease shudents” STEM-

€ oowvtent krovawiedge through clessroom
leszons relsted to resboration scenoe and

J— Fastners are developing & cigital nepesitory whers mterals snd data can be shared,
disoussed, and neviewed by teschers, Studients, and obizen soenkists. Sudents will

collect dats at restoration stbions snd uplosd it to the digitsl Teachers
and shudents will be able to compane data scross school sites and Hme points.
¥ Wihat & siudent sy thary lsarmed on the fsld trip?
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ikl

[ ep—

Twenty-one project leaders from the partner Partners have developed synergetic partnerships to benefit and build Fursded by o grant from the Nitionsl Scence Fousdstion
orgRnizations were intendswed on their on each other's experience and expertise. AVRID) NUMBER: D, 1840888
rience collsborating on this project at teo ; L . i Tha CLEHS parframaivp i o Hheww-yeor sducotion nesorch oroject. Tm orpandafions oo warking
u:.,mmh-, of the project. Duri 1 : ' o charie toguthar b devalop o carricuum £ eshons STEM sduation bn public middin choois. The s
P "8 1% ) ' g afuderts and beochers i kang berm restorotion scology and mkonmemis monforning projects
Feaze |, Summex 2045, 15 project lesders i i eoffaboretion mith peers, cittnen ackeotits, STEM profiionely, and commanty grouss.
participated interviews. 21 project leaders 5
' . o Principal imeratigator, Laurmn Bimey, L7
- ' = Co-Princpel imorstigatons: Maghew Groome, Phil; Jonathos MU, WA, EF; Rober? Mewion, Phil; §

ST participated in Phese Il during Winter 2015-16.
Clear communication is crucial to developing effective partnerships. Ny

s Thirteen project lesders participated in
both phases.
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* Professional development for teachers, afterschool staff, mentors
Short- * Digital lesson repository
term * Mobile application for citizen scientists
process * Educational public exhibits
* Demonstrate real world use of STEM-C

@

Teacher Student Digital Aﬁerscﬁodl Community
Training Curriculum Platform Mentoring Exhibits

Promote Harbor Lesson STEM-C Interactive
active restoration repository, lessons & exhibits on

learning of activities & mobile app activities ecosystem,

STEM-C . monitoring for data for low biodiversity,

with PBL & for science collection resource restoration
5E Model research & display settings efforts

* Database of STEM-C lessons and activities for various educational settings

* Replicate model in different locations Long-term
 Tailor curriculum to wide variety of restoration projects vision of
* Increase STEM-C knowledge model

* Promote environmental awareness and stewardship




Components to be funded Connect restoration STEM with environmental policy and law

by Smart & Connected

Communities grant

Provide advanced training in
environmental sensing-based

technology

Teacher
Training
Pace
University &
Harbor
Foundation &

Columbia

Locations

Existing CCERS Project

Pillars and Partners
(DRL 1440869)

Pillar 1

Teacher

Strengthen afterschool STEM Increase community
Expand Digital Platform mentoring engagement with connections through Summer

smart & connected technology STEM institutes

Student Digital Platform Afterschool Marine

Learning & Mobile Mentoring Research
NYC Public Application Good The River
Schools & University of Shepherd Project &

Pace University Maryland Services & New York

& Harbor Center for New York Aquarium

Foundation Environmental Academy of
Science Sciences

Pillar 2 Pillar 3 Pillar 4 Pillar 5
STEM CCE Digital Afterschool Community









The New York Harbor Foundation
Murray Fisher

Ann Fraioli
CCERS Project Manager

Pete Malinowski
Director of Billion Oyster
Project

Denise McNamara
Anne Lederberg
Curriculum Specialists

Gaylen Moore
Evaluation

New York City Department of

Education
Chancellor Carmen Farina

Nancy Woods
COPI
Director of STEM Education

SmartStart
Research

Pace University
Provost Vanya Quinones

Lauren Birney
Principal Investigator
Assiociate Professor
of STEM Education

Jonathan Hill
COPI
Dean Computer Science
and Information Systems

Brian Evans
Associate Provost
School of Education

Good Shepherd Services

Lori Krane
Executive Director
Afterschool Programming

Columbia Lamont-Doherty Earth
Observation Laboratory

Robert Newton
COoPI
Research Scientist
Physical Oceanography

Elisa Bone
Research Scientist
Field Science Procedures (Author)

Matthew Palmer
Research Scientist
Field Science Procedures
(Advisor)

Curriculum and Community Enterprise for the Restoration of New York Harboriin New York City Public Schools
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What is your favorite ice cream flavor?

Chocolate 76 59%
e i ; Vanilla 39 30%
7, N Strawberry 13 10%
Catch a Crawdad! nﬁ; \
e S R e ' ‘\i&%\ Favorite Ice Cream Flavor
iAtrapa a la Langostal! ":*5%

By Jeronimo Palacios,
Kaija Van Zante, & Sydney Wanner

B Chocolate

® Vanilla

W Strawberry
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Art & Design
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He stayed inside for more than two weeks,
Then he nibbled a hole in the cocoon, Pushed
his way out and he was a beautiful Duttertiyl
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Storytelling




Purpose




Libraries

Without libraries,
what do we have?
We have no past and
no future.

Ray Bradbury
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% Female Enrollment in Summer Tech Classes

3D Printing & Design (9-11)

Engineering is Everywhere (9-11) 3D Printing STEM Academy (14-18)

Build a Better Book (11-13)






Mentors
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Librarians

“We are excited to have a

real-world purpose for our
Makerspace... That has a lot of
value for us.”

-- Librarian, AnyThink Libraries



ELA Teachers
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