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Who We Are

STEM Learning & Research Center (STELAR)
— http://stelar.edc.org/

Education Development Center

Supporting the program and its grantees since
2003

Available to assist those considering submitting an
ITEST proposal
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What We Do

- Facilitate projects’ success through
technical support with a focus on
synthesis of findings

+ Inform and influence the field of STEM
stakeholders by disseminating
project findings nationally

« Deepen the impact and reach of the
ITEST program by broadening
participation in the ITEST portfolio
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Some of Our Activities

Webinars: Effective Dissemination, Designing Research for
ITEST Projects, Mentoring Models

- Monthly Newsletter: Information to stay updated on all
things STEM and ITEST

- Project Liaisons: A STELAR staffer who works directly with
each project to provide resources and make connections

- Regional and Thematic Meetings: A way for current
projects to network with each other

« Management Information System (MIS): Annual collection
of project information about what projects do, who they work
with, what they have achieved



Find Resources on STELAR Website

-. Stela r & Login ORJoin |

STEM Learning and Research Center DIME About News Events Opportunities Projects Resources

FEATURED POST

ITEST PROJECTS ADDRESS NSF
PRIORITIES ON YOUTH
PARTICIPATION, TEACHER PD &
BROADENING PARTICIPATION

Read about the new ITEST syntheses!

® QeBrfnore »

How STELAR Can ITEST Program ITEST Proposal STELAR Join Our
Help You Findings Development Materials Mailing List




Get Ideas for Designing ITEST Proposals

ITEST Proposal Development: nttp://stelar.edc.org/proposal-development

GET TO KNOW ITEST

PREPARE YOUR PROPOSAL FOR SUBMISSION

DEVELOP A ROBUST RESEARCH DESIGN

CREATE AN EFFECTIVE EVALUATION STRATEGY

CONNECT WITH PARTNERS

REACH UNDERSERVED POPULATIONS

DEVELOP THE WORKFORCE OF THE FUTURE

#xstelar \or Sl EDC=ES

STEM Learning and Research Center



http://stelar.edc.org/proposal-development

Find Project Profiles

Download Results

SEARCH FOR PROJECTS

Multiple criteria within a field is an OR
condition. Multiple fields are AND conditions.

Computer

All Projects A-Z Bioscience .
Science

-+

DISCIPLINE(S)

-+

PROJECT PARTICIPANT(S)

Environmental
Science

Engineering

PROJECT GRADE SPAN(S)

=]

PROJECT SETTING(S)

-+

STATES WHERE WORK OCCURS

-+

Opportunities to Learn: Creative Science Through Inquiry, a Middle Grades
Teaming Framework

2016 - 2019

This project will develop opportunities for students to learn creatively in science
through inquiry. The project will prepare 72 middle school teachers to work with

approximately 1800 students from economically disadvantaged schools who have Apply Filters
had...

PROJECT STATUS
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Resource Library — Publications, Curricular

Materials & Instruments

1-8of620 Download Results
SEARCH FOR RESOQURCES

Multiple criteria within a field is an OR
condition. Multiple fields are AND conditions.

RESOURCE TYPE

Publications Opportunities Curricular Materials

DISCIPLINE(S)

TOPIC(S)

STELAR ITEST Pl & Evaluator Summit 2017 - Save the Date
Thursday, June 15, 2017 - 8:00am to Friday, June 16, 2017 - 5:00pm

opportunity for ITEST Principal Investigators (Pls) and evaluators to come together

and share successes, challenges, and lessons learned from the ITEST... .
B = - Clear Filters

Event at Westin Arlington Gateway Apply Filters
Save the date for the 2017 STELAR ITEST Pl & Evaluator Summit! The summit is an

READ MORE =»

STEM Learning and Research Center
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Connect with others via the People

Connector

http://stelar.edc.org/opportunities/people-connector-directory

People Connector Form People Connector Directory

= STELAR People Connector Directory ~

STELAR PEODIE Connector Directory - Add Filz Edt View Mnset Format Data Tools Form Addeas Help Loty
your Information SAAT s no o oaw - W BISA. HEE. Bl o BEY-I
A B £ ] E F g H I i K
The purpose of the People Connectory Directory is to connect individuals looking for partners or tools for their ITEST proposals with those who can provide partnership or tools (e.g., a
school district looking for a research methodologist, a community-based organization looking for an external evaluator). The information provided is publicly available and accessible
, viathe STELAR website. You can get nofified of additions to the Directory by clicking on *Tools' and ‘Notification Opportunities’ above (you must sign in to a google account in order to
access the Tools).
S t e | a r Note: STELAR and NSF do not endorse the credibility or expertise of any specific individuals on the compiled list
FINL kg ang N act 5 Tamestamp Firstname  Last name Email Osganization | City State Website Listing Type Type of Experise Expertise Delails
Institution
prnme 1# SB2014 16:42:48 Anita ' Alerschool Aliant 1.4 © | can PROVIDE expedise  Researcher, Informal edi Pleas reach out f you'rs loskeng f #
15 G/972014 9:07:53 Bonmie Swan bonnie swan@uefedy  University of Certr Odando Flond kit o | can PROVIDE expertise  Evalustor, Researcher  Program Evaluation and Education
e 1 Hr92014 §:19:45 Cynthia Tananis tananss@pt edu Linwersity of Pittst Pittsburgh PA can PROVIOE expertise  Evalustor, Researcher, E Cynthia A Tananis, E4.D., foundec
R Y2074 12.09:42 Amy Grack Melson agnelson@smmong  Science Mussum St Paul M | can PROVIDE axpertise  Evalualor, Evaluation ins Expentise in the development ad)
ruzdd 18 9972014 17:00:08 Tray Sadler sadent@missoun edy  Unwversity of Miss: Columbia MO hit m | can PROVEDE expedtise  Evaluator The ReSTEM Institute: Reimaginin
18 V204 18:56:16 Vega Vanessa vanessa@rockman com " Rockmanetal  San Francisco CA can PROVIDE expertise  Evaluztor, Researcher, F Can provide expertise on pR—_
gttty yetitoiion w 62014 10:00:21 Kevin Glass glass@educationconnect Center for Resean Litchfisld r | can PROVIDE axpertise Evalualor We can provide both intemal and &
n SR04 13:14:04 Juan Cencepeion nubricsohaticn@gmail con Concepesin-Carde Manat 2m LOOKING FOR expertise Evalustor, Informal educ Proven educational STEM practice
city - z BAT720%4 15:-1:28 Kaistin Bass knstin@rockmancom  Rockmaneta  San Francisto CA r | can PROVIDE expertise Evaluatos, Evaluation ms Rockman et al is an mdependent n
B W0 103914 Karen Yanowiz kyanowizi@astate by Arkansas State U Jonesbor AR I can PROVIOE expetise  Evaluator, Researcher | have two [TEST grants and am ve
State u SHE2014 16:41:00 Jared Ozga Jozga@iwes.org Wildéfe Consenat. New York Ny | am LOOKING FOR expertise Informal education site,  Looking to forge partnerships with |
e 52072094 15:26:32 Robinsen  Robinson ronvobinson@lewstatime: Lewis H. Latimer * Chelsea Mas: 15 | can PROVIDE expertise Informal education site | can prowide information on how to
Webshe = 1072272014 16:12:12 Teresa Reagan treagangdncat edu NC AT State Uni Greensboro NG | am LOOKING FOR experise Evaluator \a are searching for an extemal &
T 12008 204715 Aaron Parier Aaron Ti Parker@gmai ¢ University of Guan ASAN | am LOOKING FOR experise Evaluator, Formal aduca Looking for help putting together at
Listing Type % VA5 123042 Jana Craig-Hare jnachiu adu Unnersity of Kans Lawrenca | can PROVIDE expertise  Evaluator, Researcher, Evaluation instrument
= 2172015 16:23:36 Jachyn Ocumpaugh jo2424@1c columbia.edu Teachers College, Mew York Mew York | can PROVIDE expertise Evaluator, Researcher, Evaluabion instrument
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STELAR is on Social Media — Stay in Touch!

Contact us: stelar@edc.org

Facebook: https://www.facebook.com/stelarctr

Twitter: https://twitter.com/STELAR_CTR

LinkedIn: nttps://www.linkedin.com/aroups/STELAR-Center-4426955/about

Find resources: http://stelar.edc.org/
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STELAR Webinar: ITEST's STEM

Workforce Education Model

Presenters:

Joyce Malyn-Smith - Managing Project Director at
Education Development Center and Senior Advisor to the
STELAR Center

Kirk Knestis — CEO of Hezel Associates
http://www.hezel.com/

David Reider — Principal Partner of Education Design
www.educationdesign.biz
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Joyce Malyn-Smith
Education Development Center, Inc.
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ITEST's Data and Impact Working Group

« What does STEM career/workforce
development look like?

-  What data should STEM programs be
collecting to show their impact on STEM
workforce development?
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ITEST's Guiding Questions:

What coherent sets of experiences effectively and efficiently support student competency (e.g. knowledge,
skills), motivation and persistence for productive participation in the STEM-related workforce of today or in the
future?

What instructional and curricular models can effectively engage teachers to utilize and integrate technologies so
as to enhance student understanding of STEM-related occupations?

What roles might business and industry workforce members play in motivating students to become aware of,
interested in, and prepared for careers in the STEM-related workforce?

What roles might business and industry play in preparing teachers to support student awareness of the
workplace?

What strategies might parents, mentors and caregivers adopt in the digital and computer age that develop
student understandings of and appreciation for the scientific, technical, mathematical, and engineering basis of
technological developments?

What strategies effectively engage principals, guidance counselors, and other school system administrative
leaders to promote student and teacher adoption and effective use of technologies that support STEM-related
learning and career awareness?

Given the shifting demographics reflected in our current classrooms and in our country, what are effective and
productive ways to ensure broadening participation by engaging diverse underrepresented populations in STEM
programs and careers?
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Theoretical Foundations

Career Development

Social Cognitive

Social Constructionist
Developmental Contexualist

Exploration
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ITEST Workforce
Education Helix

A |
&
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T

STEM Content Development Activities
STEM Career Development Activities
Teacher Professional Development
Partnarships

Cultural Context



Outcomes and Indicators

STEM Career Outcomes

L
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Dispositions

Knowledge
Skills
Actions

Learning



STEM Outcomes Matrix

Interest in
biology

Belief that one
can be a
scientist

#xstelar

STEM Learning and Research Center

Understanding
of the nitrogen
cycle

Familiarity with
engineering
disciplines

Ability to collect
environmental
data

Ability to write a
technical report

Taking an
elective life
sciences course

Engaging in an
engineering
internship



STELAR Webinar: ITEST’s STEM
Workforce Education Model

Kirk Knestis, PhD

Hezel
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About Logic Models

* Models are abstractions intended to
Serve a purpose

* In the context of ITEST, logic models...

e Describe theories about “what causes
intended outcomes” in the STEM career
education pipeline

e [llustrate relationships among factors
(features of programs or innovations)
and expected outcomes



About Logic Models: Tabular Models

OUTCOMES

ACTIVITIES OUTPUTS Short Term Intermediate Long Term




About Loglc Models Path Models

Short-term Oulcomes Mid-term Outcomes Long-term Quicomes




About Logic Models: Uses

e Improves quality of implementation and impact of
programs...
e Develops consensus understandings of how the program works
e Clarifies outcomes
e Guides definition of measures of implementation and impact
lllustrates hypotheses to be tested for evaluation research
* Informs evaluation study design, instrumentation, and analysis

e Empowers communication about program design and
evaluation

e Supports dissemination
* Promotes efforts for sustainability



STEM Workforce Development Logic Model

Critical thinking,
Disciplinary- reasoning, o
hased knowledge commumcanon
Motivation to skils
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STEM Workforce Development Logic Model

e Elements of this model come from the ITEST
solicitation

e Goal is to frame a “research agenda” around the
program

» Targeted Disposition, Knowledge, and Skill
outcomes

Provide students puars

are precursors to desired Action outcomes e |7,

o Outcome mOdEI applies | ispasitions -H- Knowledge -H- Skills # Actions H (i
to both educators and ] LEARNING
students, alighed with the Educators - Formal and Informal TEACHING

STEM outcomes matrix ————————— 1

i i STEM Content | —

Activities E

- GTEM Career '




Program Features

e Context and Inputs

 Strategies to be
applied by the
program
* Features

e Conceptual models
(e.g., for problem-
based learning)

Introduction {p. 3

From the NST ITEST

STEM Workforce Development Programs

E

Context [ Inputs

LEARNING

Shifting
demographics

ImsrFIchonal and
curmcular models

En




Teacher Outcomes

* Dispositions

| Dispositions -|-|-|- Knowledge -|-|-|- Skills :H: Actions | [
LEARMIMNG
Educators - Formal and Informal TEACHING

* Engagement

Knowledge and skills to support STEM

Engagement
5ad workforce teaching and learning

* Knowledge and

Skills

e To support STEM
workforce teaching
and learning

e Actions

e Teaching and
learning activities
implemented with
students

velopment Logic Model

iroad Areas of Hesearch Guiding Questions
-oundation, 2015, p. 5)
160307

Conerent Sets of
Experiences
- 3TEM Content
Activities
- 3TEM Career
Activities

Utilization ams

integration of

technologies in
teaching

Student and
teacher adopticn
of technologies

Effective and
productive ways
b eRSURe
broadening
participation

Strategies
adopted by

parents, mentors,

and caregivers




Student Outcomes

Dispositions
Knowledge

Skills — note that
none are
necessarily
stipulated for ITEST

Actions —
persistence

Career outcomes
are distal to ITEST
projects

‘ Dispositions -||-| Knowledge .H.

Skills # Actions

Students Underrepresented in STEM Careers - K12

CAREERS

Mativation

Understanding of
STEM-related
nocupations

[nferestin STEM
LAREERS

Engagenent in
STEM programs
and careers

Awarengss of

Earesrss I the

STEM-related
workfonoe

Appreciation for
the ATEM kasis
of technological

develooments

Competeacy in
STEM-related
areas

Understanding of
the STEM basis
of technological

develooments

Fersistience

Color Key

STEM Content Activities & Ouicomes
STEM Career Activities & Outcarmes
Teacher Professional Develonment

Culiural Gontext

Aigried with the ITEST STEM
Workforoe Developrment Helx

Eritry info careers
in the STEM-
related workfarce

Productive
participation in
the STEM-related
workforce




STEM Workforce Development Logic Model

* The model is new and not yet well examined

e Elements are implicitly rather than directly
linked; little evidence has been established

 Studies of if-then connections (hypotheses) can
be situated in the model

e This would be the basis for a STEM workforce
development research agenda

Does this model have utility?



STEM Workforce Development Logic Model
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Student Outcomes

* Dispositions
 Knowledge

* Skills

e Actions —
including distal
outcomes,
framing Broader
Impacts
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Developing an analysis



Summary

ITEST projects commonly measure

’

, and
toward STEM learning.

Workforce Development projects need to examine
impact on workforce development issues.

Rethinking and reframing what we will have a
direct impact on project design.



Context

STEM constitutes one of the
four strategic categories from the
framework for the NSF directorate
Education and Human Resources (EHR), in
which the ITEST program is located.



What data do we have:
the ITEST Population

ITEST projects (Pls & Evaluators) w/workforce
components

Personal connections and STELAR project database

limited to projects that engaged HS students w/STEM
professionals

... of 250 total ITEST inventoried projects/32 matches
returned/6 responded

Total of n=12 (+ 6 eDez projects)



Cursory findings

 Most claimed to engage in some kind of
education

 Most did not connect PD or classroom
activities with actual workforce experiences



Strong passive results

* e.g8.92% some kind of workforce element
* 63% providing info on STEM careers

provide actual workplace experiences




Less strong active engagement

 75% overall visits to workplace

e ...but for inclusion of workforce partners as
central to team

e Site visits are typically show-and-tell

not clearly defined*




Internships

Real-world application of skills
Modeling

Non-cognitive skills
Reciprocated value

what it is/what it isn’t (e.g. working on a
project, but not onsite, getting paid vs. not, etc.)



ITEST STEM Workforce Education Helix

ITEST Projects should ideally include
both:

A. STEM Content Activities

Three Learning and Support
Dimensions:

1. Professional Development
2. Partnerships



ITEST STEM Workforce Education Helix

High School

STEM Content Development Activities
STEM Career Development Activities

Cultural Context




Dimensions of & Career

Dimension | Current, from Existing Projects

Professional STEM subject-matter content delivered to

Development, teachers through professional development

Content events, online modules, workshops, or other

(PD CON) interactions (e.g., innovative ways to teach 9
grade biology topics)

Professional Training teachers in how to engage their
Development, Career | students in career and workforce education
(PD CAR) activities related to STEM content

Partnerships, Training teachers on operational aspects of | Partnership activities with students that inform
Content developing, maintaining, and growing the STEM content being delivered in the
(Part CON) partnerships that connect STEM learning with | program

workforce opportunities

Partnerships, Extent to which partnerships facilitate career | Extent to which partnerships facilitate career

Career information, access, and experiences in the information, access, and experiences in the
(Part CAR) workforce (teacher, school, or ITEST team workforce (partner driven)
driven)

Cultural Context, Extent to which STEM content delivered to
Content teachers (PD) and students reflects norms
(Cultural CON) and practices related to specific cultural
contexts (e.g., language, workforce
experi labor practices, higher education

Cultural Context, Extent to which career-based and workforce

Career education activities (e.g., internships, site

(Cultural CAR) visits, etc.) reflect norms and practices related
to specific cultural contexts (e.g., language,
workforce experience, labor practices, higher
education experience)




Dimensions of & Career

dimensions typically rate higher

Means of HELIX dimensions n=11

PD CON Part CON Part CAR PD CAR  Cultural Cultural
CON CAR




Internships—What we learned: GRACE Project

GIS/T Resources and Applications for Career
Education (EMU/MiVU/State of Michigan)

300 paid student internships/4 years

GIS skills in industry and municipalities
Elements of Career very high

Elements of changed from predictions



IELGEVEL

, dispositions, change of practice not the only dimensions we need
to examine. These inform the efficacy of project on school-based
experiences, not application or beyond-project workforce impact.

Workforce Development projects need to examine impact on workforce
development issues.

Rethinking and reframing what we measure will have a direct impact on
project design.

Need to develop robust tools to measure workforce application issues



Conclusions/Implications:

« More data needs to be collected on STEM career content and
skills particularly as it measures lasting knowledge and skill
outcomes for students

 Investigate/develop specific instruments, research methods
and recommendations that focus on STEM career and
workforce education components.

- More balanced representation of ITEST'’s influence on
students’ STEM motivation and participation — to inform
design and development of pathways to STEM careers.



For more information contact:

Joyce Malyn-Smith
Education Development Center
Jmsmith@edc.org

Kirk Knestis
Hezel Associates
kirk@hezel.com

David Reider
Education Design
david@educationdesign.biz

Or contact the STELAR Team - stelar@edc.org
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Evaluation link

Please click here to provide feedback on this webinar:
https://edc.col.qualtrics.com/jfe/form/SV _9vrOMKZ4JDgA4pn
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