STEM Learning and Research (STELAR)
Center @ Education Development Center

How to Address Workforce/Career
Education in your ITEST Project

Thursday September 24th, 2015




Who We Are

- STEM Learning & Research Center (STELAR)
- Education Development Center
- Supporting the program and its grantees since 2003

- Available to assist considering submitting an ITEST
proposal

- http//:stelar.edc.org
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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
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Find Resources on STELAR Website

FEATURED OPPORTUNITY

CALL FOR PAPERS: IEEE TRANSACTIONS
ON LEARNING TECHNOLOGIES

Help repare a giverse, Skille ] T Q
ITEST Program ITEST Proposal STELAR Join Our
Findings Development Materials Mailing List
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Get Ideas for Designing your Proposal

ITEST Proposal Development

© Share / Save i W o+

osal to ITEST? You haw

me to the right place

valuable information to he mpetitive proposal:

= The ITEST solicitation webinars provide an ow s on what to include, and what

not to incude,

= Dat
been
» Other publicatio

use the other areas of the STELAR v te to learn more a

ofiles to see wh rojects have alrea

ts hawve learned from their r

what the previously fu
s to fine

search and mplementat on efforts;

and search within r nd developed

¢ ITEST projects.

GET TO KNOW ITEST

+ PREPARE YOUR PROPOSAL FOR SUBMISSION

+ DEVELOP A ROBUST RESEARCH DESIGN

- CREATE AN EFFECTIVE EVALUATION STRATEGY

DEVELOP THE WORKFORCE OF THE FUTURE
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Find Project Profiles

Projects

1-8B0of19

Searc h Resu |t5 SEARCH FOR PROJECTS

Multiple criteria within a field is an OR

condition. Multiple field AND conditions.

Computer

All Projects A-Z Bioscience ,
Science

DISCIPLINE(S)
PROJECT PARTICIPANT(S)

Environmental PROJECT GRADE SPAN(S)

Engineering Science

PROJECT SETTING(S)

STATES WHERE WORK OCCURS

Advancing Geospatial Thinking and Technologies in Grades 9-12: Citizen
Mapping, Community Engagement, and Career Preparation in STEM

Given recent advancements in geospatial technologies and the expanding
geospatial technology industry, this project is timely in its focus on spatial thinking

and strengthening geospatial technology skills among high school students.

READ MORE »

PROJECT STATUS

Back to the Earth
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Resource Library — Curricula & Instruments

Resources

Instruments

Publications Curricular Materials

Opportunities

2012 National Survey of Science and Mathematics Education: Science Teacher
Questionnaire
Instruments

2012 National Survey of Scie

Questionnaire solicits information regarding K-

preparation, and their teacher practice. The questionnaire was developed and..

READ MORE »

SEARCH FOR RESOURCES

RESOURCE TYPE
DISCIPLINE(S)

TOPIC(S)

Apply e
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Connect with others via the People

Connector

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

People Connector Form

STELAR People Connector Directory - Add
your Information

First name *

Last name *

Email

Organization / Institution *

City *

State

Website

Listing Type *

People Connector Directory

STELAR People Connector Directory

File Edt View Inset Format Data Tools Form Addons Help
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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
via the STELAR website. You can get notified 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).

Note: STELAR and NSF do not endorse the credibility or expertise of any specific individuals on the compiled list.

Timestamp Fustname  Last name
Y2014 164248 Anita Krish h
91972014 9:07:53 Boneie Swan
91912014 9:19:45 Cynthia Tananis
992014 12:09:42 Amy Grack Netson
9/9/2014 17:00:08 Troy Sadler
91072014 18:56:16 Vega Vanessa
91672014 10:0021 Kein Glass
91672014 13:14.04 Juan Concepcion
9/17/2014 15:21:28 Kistin Bass
9/17/2014 10:39:14 Karen Yanowtz
/1872014 16:41:00 Jared 0Ozg3
9222014 15:26:32 Robinson  Robinson
1012272014 16:12.12 Teresa Reagan
1122014 21:47:15 Aaron Parker
24772015 12.30:42 Jana CraigHare
21712015 16:23:36 Jaclyn Ocumpaugh

Email Organization/  City State Website Listing Type
Institution
ferschy Afterschool Alianc ¢ | can PROVIDE expertise
bonnie swan@ucfedu  University of Cents Orlando | can PROVIDE expertise
tananis@pit edu Unnersity of Pitts! Pittsburgh PA 0 | can PROVIDE expertise
agnelson@smmorg  Science Museum St Paul MN 1 can PROVIDE expertise
sadlet@missouriedu  University of Miss: Columbia MO m | can PROVIDE experise

vanessa@rockman com " Rockmanetal  San Francisco
gass@educationconnect Center for Resea Litchfield
rubcsolution@gmail. con Concepeion-Carde Manati
lnisting@vockman.com  Rockmaneta  San Francisco
kyanowitz@astate edu  Arkansas State U Jonesboro
jozga@wes.org Wildife Consenvat New York
ronrobinson@lewistatimes Lewss H. Latimer { Chelsea
treagan@ncat edu NC ART State Uni Greensboro
Aaton Ti Parker@gmad.¢ University of Guan ASAN
janach@ku.edu Unnersity of Kans Lawrence
02424@¢c columbia.edy Teachers College, New York

can PROVIOE expertise
can PROVIDE experise

con | can PROVIDE expertise
1 can PROVIDE expertise

gl 5 | can PROVIDE expertise

NC 1 am LOOKING FOR expertise Evaluator

Type of Expedise Expertise Details

Researcher, Informal ed: Please reach out if you're looking f +
Evaluator, Researcher  Program Evaluation and Education
Evaluator, Researcher, E Cynthia A. Tananis, Ed.D., foundec
Evaluator, Evaluation ins Expertise in the development and)
Evaluator The ReSTEM Institute: Reimaginin
Evaluator, Researcher, F Can provide expertise on evauatio

Evaluator e can provide both intemal and &

am LOOKING FOR expertise Evaluator, Informal educ Proven educational STEM practice

Evaluator, Evaluation ins Rockman et al is an independent n
Evaluator, Researcher | have two TEST grants and am ve

1am LOOKING FOR expertise Informal education site, Looking to forge partnerships with |

Informal education site | can peovide information on how to

Ve are searching for an extemal &
Guam 1 am LOOKING FOR expertise Evaluator, Formal educa Looking for help putting together af
KS oy | can PROVIDE expertise Evaluator, Researcher, Evaluation instrument
New York Ican PROVIDE expedtise  Evaluator, Researcher, Evaluation instrument
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Join our Community of Practice

Welcome, Carrie

My Profile .
-
Edit Prafile =
My Projects
Community Search ﬂ
Promoting STEM Career Interest in the Classroom: An Exploratory Sean ther Lsers wit

Study Linking Teacher Professional Development with Changes in
Teaching Practices

=

ITEST Learning Resource Center (LRC) Share Resources

"
’

Wirits 4 B

STEM Learning and Research (STELAR) Center

Working Groups
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And lots more!

Resources STELAR Materials

@ Share/Save 3 w =
SEARCH FOR RESOURCES

Multiple criteria within a fiel The ITE

T LRC (2003-2012) and the STELAR Center have produced reports, webinars, and other events as resources to all

condition. Multiple fields are those working to broaden participation in the STEM workforce to traditionally underrepresented populations. Browse the
Instruments resources. and let us know what else you would like to see by emailing stelar@edc.org.

El  RESOURCETYPE
Publications Opportunities Curricular Materials
B osarunes) MANAGEMENT INFORMATION SYSTEM (MIS) REPORTS
B roras + NEWSLETTER ARCHIVE
$1.1 million grant will fund 3 years of scientific research

News THEMATIC HIGHLIGHTS ARCHIVE

ITEST project WNY Genetics in Research Partnership has secured funding to enable Apply Filters
teachers and high school students from 13 counties in Western and Central New
a

York to conduct scientific research in bioinformatics during the next three years....

Dissemination Strategies

Upcoming Opportunities STELAR Newsletter
Mews from ITEST, current events, and

Call for Papers: IEEE TLT Special Issue on Wearable Tech and the Internet of mare.

Apr | 2015 Things in Education/Training

re by Monday

i o . READ MORE =
Dissemination Strategies

Journal of Science Education and Technology - ITEST Special Issue Call for Papers
Dure & i READ MORE »

Highly effective dissemination strategies are crucisl to a a project's impact but 1y Mornday,
projects often struggle with how best to synthesize and share findings and to
identify which venues to pursue to best reach their target audiences. The
resources compiled here share considerations and program strategies related to
dissemination, tools and technologies that can be employed, examples of new

dissemination venues or modalities such as social media, online journals, and other

U.5. News STEM Solutions National Leadership Conference
. r READ MORE »

The Saint Paul Foundation - Advancing Racial Equity Grant Opportunity

lessons learned, successes and challenges to effectively disseminating project - | READ MORE
sl Recent Highlights People Connector Directory for ITEST Proposals
READ MORE »

RESOURCES

Mar | 2015
STELAR Webinar: Effective Dissemination Plans - Success Strategies for Projects and Cyberlearning
Proposals
{EVENT) Artendees lesrned how to develop highly effective dissemination plans from Feb | 2015 . STELAR STELAR had the opportunity to speak
seasoned Pls in ITEST and other NSF programs. Presenters shared strategies, lessons Research in ITEST ; with Ralph Imondi (Coastal Marine
learned, ways to leverage technology, and helped to identify non-traditional i i _
dissemination venues that are often overlooked. Jan | 2015 [\..~‘|c)|-|t|-||yr H|gh||ght Biolabs Integrative

Mentoring in ITEST
ITEST Conference Symposia for 2015 Dec | 2014 Dissemination Strategies READ FULL POST »
(NEWS) STELAR collaborated with ITEST projects on a number of conference symposium i i L
proposals during 2014 for the 2015 conference year. Computer Science Education

Oct | 2014 Fostering and Maintaining Students’

Praject Spotlight: Fueling the Ocean STEM Workforce Pipeline Working with Diverse Interest in Engineering




STELAR is on Social Media — Stay in Touch!

Contact us: stelar@edc.org

“Like"” us: https://www.facebook.com/stelarctr

Follow us: https://twitter.com/STELAR CTR

Watch us: https://www.youtube.com/user/stelarcenter

Find resources: http://stelar.edc.org/
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Today’s presenters

| David Blustein, Professor at Boston College
Kirk Knestis, CEO at Hezel Associates, LLC

® " David Reider, Principal Partner at Education Design,
v 4" Inc.
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Essentials of Career Development

David Blustein, PhD
Professor

Counseling, Developmental, and Educational Psychology
Department

Lynch School of Education
Boston College

#xstelar

eeeeeeeeeeeeeeeeeeee




Career Development and STEM

- The STEM education work that we are working on occurs
in @ broader context of career development.

- Throughout our lives, we are consistently faced with the
need to find our way in the world of work.

- In my presentation, I focus on this broad context—
career development.

#xstelar
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Career Development and STEM

Many of the ITEST programs are directed toward
enhancing students’ skills and interest in STEM.

- Our efforts occur simultaneously while students are
considering their options in the world.

- The best ITEST programs, in our view, are those that
integrate STEM skills development with career
development education.

By applying some of the core principles of career
development theory and research, we believe that STEM
education efforts can be enhanced considerably.

#xstelar
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Brief Overview of Career Development

- People strive to find a good fit for themselves.

- We are looking for a job/career that will allow us to
express ourselves and find meaning and satisfaction in
the social and economic world.

- Two major paradigms in the field include:

— Person-environment Fit Theory
— Life-Span Developmental Perspectives

#xstelar
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Person-Environment Fit

We are seeking good fit between ourselves and the world of
work.

Knowledge of the self and knowledge of the world of work are
central in making good choices.

We all seek out a good fit in life.
— In short, birds of a feather flock together.

A central intervention from Person-Environment Fit theory is
exploration of the self and the world of work.

In many ways, an ITEST program offers a systematic and
intentional means of fostering this sort of exploration.

#xstelar
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Career Exploration

- Self-exploration - appraisal of
one’s internal psychological
attributes

— Values, personality characteristics,
interests, and abilities

- Environmental exploration -
consideration of information from Abilities
one’s environment

— Options and constraints from relevant
educational, vocational, and relational
contexts

- Social activity bound by relational,

cultural, and economic factors

— Social elements: family and relational
support for exploration

—  Cultural elements: how adaptive
ex[JIoration is defined within a given
culture

#xstela
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Developmental Perspectives

- Another perspective examines our work lives from the
life-span developmental ideas.

- From a developmental perspective, we are prompted to
resolve various tasks that help to launch young people
into the world of work.

— For example, consider the following:
- The need to decide what to do after high school.
- The need to decide what courses to take in high school.

#xstelar
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Developmental Tasks of Late Adolescence

- Growth: (ages 0-14): developing a coherent self-
concept; self-confidence; adaptive skills in academics
and social interactions.

- Exploration: (14-25): crystallize, specify, and implement
career plans.

- Establishment: (26-midlife):

#xstelar
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The Developmental Task:

Using Stages as a Heuristic

- Growth ( Ages 4-13)

- Involves forming a vocational self concept
— Concern about the future
— Control over decision making
— Conviction to achieve
— Competence in work habits and attitudes

— One of the key developmental tasks is to acquire a future
orientation, which leads to planfulness.

#xstelar
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Stages (cont)

- Exploration (Ages 14-24)
- Involves fitting oneself into society in a way that unifies
one’s inner and outer worlds.
— Crystallization
— Specification
— Actualization

— Successful completion of the exploration stage vyields:
- Planfulness
- Curiosity to explore work roles
- Knowledge about career decision making and the world of work

#xstelar
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Stages (Cont.)

- Establishment (Ages 25-44)

- Effect a cohesion between one’s inner and outer worlds.
— Stabilizing
— Consolidating
— Advancement

- Stable self-concepts and career patterns result from
successful movement through establishment

- Work devoid of meaning requires that people find meaning
in other life roles

#xstelar
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Exploring STEM Careers

- To what extent can we shape interest formation?
— Answer is neither yes or no

- Students may be considering STEM options; we
can enhance their exploration by...
— Improving competence in STEM skills
— Enhancing relevance
— Providing viable exploration options

— Reducing the impact of gender and race-based
socialization

#xstelar
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Take-Aways

v ITEST programs, and the STEM movement in general,
can be understood as an intentional form of career
development education.

v" Students are seeking out a good fit in the world of work.

v We are seeking to enrich our students’ exploration of
STEM careers by providing them with exciting new skills
and opportunities to develop their interests.

#xstelar

eeeeeeeeeeeeeeeeeeee




Workforce Education Outcomes

Kirk Knestis, PhD
CEO

Hezel Associates
Syracuse, NY

#:stelar Hezel (& Elz
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From NSF ITEST Solicitation 15-599

“...ITEST supports the development, implementation,
and selective spread of innovative strategies for
engaging students in experiences that: (1) increase
student awareness of STEM and ICT careers; (2)
motivate students to pursue the education necessary
to participate in those careers; and/or (3) provide
students with technology-rich experiences that
develop their knowledge of related content and skills
(including critical thinking skills) needed for entering
the STEM workforce.”

#:stelar Hezel (& Elz
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From NSF ITEST Solicitation 15-599

student awareness of STEM and ICT careers
motivate students to pursue the education necessary
to participate in those careers

knowledge of related content and skills

critical thinking skills

#xstelar Hezel (W EN&E-
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From NSF ITEST Solicitation 15-599

1. Awareness of STEM and ICT careers

2. Motivation to pursue the education
necessary to participate in STEM careers

3.  Knowledge of related content and skills

4. Knowledge of critical thinking skills

#:stelar Hezel (& Elz
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STEM Workforce Development Logic Model

Dispositions +||- Knowledge -I'- Skills # Actions | | Dispositions -H- Knowledge -III- Skills # Actions
STEM Workforce Development Programs LEARNING Students Underrepresented in STEM Careers - K-12 CAREERS
LEARNING Educators - Formal and Informal TEACHING Encagement | | STEM Content | | STEM Content | ~|In-school STEM} 1 STEM Career
Partnerships 9ad Knowledge Skills Lgam'“g Choices
Teacher . . hoices
Professional (;Af{ectwe STKEM ??tent STEl\gﬁlontent IZF)>7C|S|9ns Knowledge of Knowledge of Enter the STEM
Cultural Development uicomes nowiedge s anning Persopal related content related skills | | Informal STEM workforce
Sl . Identity Learning
STEM Career STEM Career Actions Choices
' ' Knowledge Skills Instruction STEM Career STEM Career
Project Project Agency Knowledge Skills Choices
Design Strategies STEM STEM A : connectin
Pedagogical Pedagogical S'I\'NEaI\:IeneZSIC())T dis ositiong
STEM Content Knowledge Skills Beliefs an oo
Development caree noI\:v"e ge,han
o skills to the
Activities Delivery to Critical thinking STEM
STEM Career T Students Self-Efficacy skills workplace
Development
Activities ] | Persistence in
Provide —
ivation| Motivation to i
students with Helizaton pursue STEM Learning
technolpgy-nch it
experiences
Interest
Outcomes from
ITEST
Common NSF ITEST . Intentionaliy Nso:ic;tation
STEM Workforce Development Logic Model S
v.20150917 L
Empowerment

Hezel

ASSOCIATES
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ITEST Outcomes

Dispositions + Knowledge + Skills = Actions

v' Dispositions — What they feel or believe
v Knowledge — What they understand
v Skills — What they can do

v Actions — Substantial steps they take toward
careers

#:stelar Hezel (& Elz
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STEM Outcomes Matrix

Dispositions |[Knowledge |Skills Actions

STEM
Content

STEM
Careers

#:stelar Hezel (& Elz
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STEM Outcomes Matrix —

ASSOCIATES

Dispositions |Knowledge |Skills Actions
STEM 3. Knowledge|3. Related
Content of related skills
content
STEM |2. Motivation |1. Awareness |4. Critical
Careers |to pursue of STEM and |thinking skills
education ICT careers
#:stelar Hezel N EMEs-
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STEM Outcomes Matrix - Examples

Dispositions Knowledge |Skills Actions

STEM
Content

STEM
Careers

#xstelar Hezel (W EN&E-
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Additional Considerations

v'Each ITEST project must have well defined outcomes

v ITEST outcomes focus on students but outcomes may be
defined for educators as well

v'Specific Actions outcomes are not stipulated by NSF but
are (a) crucial to making real differences in workforce,
and (b) hard to achieve and measure

v’ Different types of outcomes call for different assessment
methods

#stelar Hezel \§ Gl
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Key Takeaways

v' Outcomes can be categorized, making them easier

to define, describe, and measure for NSF ITEST
projects

v' STEM Career outcomes (versus STEM content
outcomes) are crucial to the ITEST program

v" Dispositions, knowledge, and skills must
theoretically lead to actions by learners, in order to
make a real difference in their lives and the US
workforce

#:stelar Hezel (& Elz
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Workforce Development —

Developing an Analysis

David Reider
Principal Partner

Education Design, Inc
Boston, MA

.;;'. ( ! ) ( ) Learnin
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Summary

ITEST projects commonly measure content,
participation, teacher and student response, and
dispositions toward STEM learning.

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.

.;;'. ( ! ) ( Learnin
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STEM Workforce constitutes one of the
three primary categories that form the
strategic framework for the NSF directorate
Education and Human Resources (EHR), in
which the ITEST program is located.
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Querying the ITEST Population

- ITEST PIs & 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
returned/6 responded

- Total of n=11 (+ 5 eDez projects)

.;;'. ( ! ) ( ) Learnin
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Cursory findings

- Most claimed to engage in some kind of workforce
education

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

.;;'. ( ! ) ( ) Learnin
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Strong passive results

- e.g. 92% some kind of workforce element
- 63% providing info on STEM careers
- 45% provide actual workplace experiences

none some extent fair extent large extent Total

Engage students in understanding the STEM workforce 0.00% 21.21% 36.36% 36.36%

3 4 4 1
Provide information about STEM careers 0.00% 2127% 9.00% 63.64%

n 7 ] 7 1 1
Provide actual workplace experiences (1.e, shadowing, internships) 45.45% 0.00% 9.09% 45.45%

9 0 1 9 "
Provide meetings or presentations by STEM professionals 9.09% 18.18% 9.09% 63.64%

1 ) 1 7 1"
Connect the ITEST project work to STEM careers 0.00% 18.18% 21.2T% 54.55%

2 3 i 1
Provide visits to STEM workplace sites 36.36% 9.00% 9.00% 45.45%

4 1 1 5 11

Dode, "6‘! ) % . Learni
B S te I ar eDUCATIONDESIGN @ fi’:aZ‘F‘r’?“‘s
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Less strong active engagement

- 75% overall visits to workplace

- ... but 36% for inclusion of workforce partners as central
to team

- Site visits are typically show-and-tell

Answer Choices Responses
guest speakers at events or workshops 63.64%
contributed to project design 45.45%
field trips to workplace or site T2.73%
webinar or other online event 18.18%
guest instructor 9.00%
part of core project team 36.36%
no interaction with STEM professionals 9.09%

36.36%

Internship activities

Dode, "6‘! ) % Learni
e S te I ar eDUCATIONDESIGN @ EDC e
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ITEST STEM Workforce Education Helix

ITEST Projects should ideally include
both:

A. STEM Content Activities
B. STEM Career Development
Activities

Three Learning and Support
Dimensions:

3. Cultural Context (schools and
workplace)

.;;'. ( ! ) ( ) Learnin
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ITEST STEM Workforce Education Helix
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Dimensions of Content & Career

Content dimensions typically rate higher

Means of HELIX dimensions n=11

1111

PD CON P rtCON Pa rtCAR PD CAR  Cultural Cultural
CON CAR

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

HIHH
l
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Takeaway

v Workforce Development projects need to
examine impact on workforce development
ISsues.

v" Rethinking and reframing what we measure will
have a direct impact on project design.
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Q&A

David Blustein, Professor at Boston College:
david.blustein@bc.edu

Kirk Knestis, Evaluator at Hezel Associates:
Kirk@hezel.com

David Reider, Principal Partner at Education
Design, Inc: david@educationdesign.biz
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STELAR is on Social Media — Stay in Touch!

Contact us: stelar@edc.org

“Like"” us: https://www.facebook.com/stelarctr

Follow us: https://twitter.com/STELAR CTR

Watch us: https://www.youtube.com/user/stelarcenter

Find resources: http://stelar.edc.org/
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