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The STEM Education Center at WPI

Worcester Polytechnic Institute (WPI) is located in central
Massachusetts. It wasfounded in 1865 to create and convey the
latest science and engineering knowledge in ways that are most
beneficial to society.

Project based learning is an integral part of the WPI
educational experience. All seniors must complete a 9 -credit
Interdisciplinary project, where they work in small teams to
solve a real-world problem.

The STEM Education Center at WPI follows the same
principles, as it promotes and supports high quality STEM
teaching & learning through research, teacher -preparation and
professional development programs.



STEM Integration for District Leaders

STEM Education 1| sé

0 a imterdisciplinary approach to learning where rigorous
academic concepts are coupled with real -world lessons as
students apply science, technology, engineering and
mathematics in contexts that make connections between
school, community, work, and the global enterprise, enabling
the development of STEM literacy and with it the ability to
compete i n t he (Thpdwohe &HaliferQ 200y O

Who is a district leader?

In this presentation, the term District Leaders refers to
Superintendents, assistant Superintendents, principals, district
administrators, curriculum coordinators, lead teachers, and
teacher coaches.



The Need: PCAST report

OSTEM education will determine whether the United States
will remain a leader among nations and whether we will be
able to solve immense challenges in such areas as energy,

heal th, environment al protect.
(Pr e s i dCeund @&f Advisors on Science andTechnology report, 2010)

The PCAST report also-

A Emphasizes that successfulSTEM education requires the support of school
principals and superintendents

A Yet, recognizing that these education leaders often lack an understanding of

STEM subjects or STEMducation
A callsf or o0connecting education | eader sé6 wi
A Recommendstodevelopand i mpl ement oOmechani sms t

research and evaluation world with those charged with leading systemic
changed



The Need

Other reports and studies show that

o Do o

District and school leaders play a key role in successful
implementation of STEM reform (NSB, 2007)

District | eaders need to be abl e
encourage quality STEM education
District | eaderso performance 1 s

achievement (Waters & Marzanag 2007)

Instructional improvement at scale is only possible in practice
when district leaders deliberately coordinate the different
elements (Cobb & Jackson, 2011)

The importance of district leaders in supporting teachers and
members of other role groups is coming to understand the goals for
s t u d deamisgd Cobb & Jackson,2011)



STEM Integration for District Leaders

Programf6s goal

To support district leaders as they develop a comprehensive,
district -wide plan for STEM integration.

District leaders will:
- Review different models of STEM integration
- Set up STEM goals for their students

- List current programs that support the defined goals and
identify needed activities

- Review integrated STEM curricula and technological tools
- ldentify required resources to support the activities



The Need from One DI s

. Lack of a coherent vision and plan for STEM integration

. Lack of iImmediate proximity to area cultural and
educational institutions

. Lack of a District -wide STEMspecialist

. No designated Technology Engineering course offered
for students at the elementary/middle levels

. Ongoingand significant budgetary limitations






The Program: Participating Districts

District # of k12 students Participants

A Superintendent
Leominster Urban 6293 students A 2 elementary principals

A CTE director

A 2 administrators

A 6 grade teacher

A 2 elementary principals
A Coachteacher
Quaboag Rural, 1382 students A middle-high school science teacher
regional member of the innovation team
A District administrator

A Middle school principal
A 2 middle school teachers
Douglas Lowbudget, 1621 students A K-12 Science Vertical Curriculum
suburban Team Chai8" grade science teache
A Directorof K-12 curriculum & high

school math chair
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The Program: Format

The program was designed based on best practices for
professional development:

A Long term, year -long program with mentoring opportunity
during the 'Second year

A Learning communities, teams of district leaders working
together

A Accountability and collaboration, teams present and provide
feedback to each otheros work

A Use of technology, a website available to participants hosts
the resources and their work up -to-date

A Opening institute in August, followed by monthly meetings.
The large group meets for a full day every other month, and
each team meets monthly.



The Program: Timeline

1 August !1 September!‘ October l‘ November!‘ December!‘ January !1 February l‘ march !1 April !1 June |

Online
Session
Individual Individual Individual
Team Team Team
T Meeting Meeting Meeting CE L v
Openin .
Inztituteg All Day, All Day, All Day, Final
All Group All Group All Group | Presentation
Session Session Session i
New Cohort
Introduction
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The Program: Opening Institute

During the 2-day opening institute in August 2012

participants:

A Learned about the state of STEM in MA as well as
nationally

A Reviewed different successful models of STEM integration

A Reviewed different STEM goals and defined initial STEM
goals for tei d




The Program: Opening Institute

A In small teams, conducted an integrated STEM activity

A Attended a panel discussion of four business leaders on
collaboration projects between the industry and K -12
education

A Learned about the process of developing a logic model




The Program: Logic Model

RESOURCES = ACTIVITIES wmsp EXPECTED OUTCOMES

Needed Current Needed Current Elementary Middle High

Participating districts

tTt * 1t 1t ¢

Evaluation Methods




Partici pant so
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JECSMINSTER

CPublic Selbools

A The Leominster School District
A The comprehensive higschool model

A The need and experience:

I Asmall urban does not have the capacity to
doresearch andlevelopment bringogether local and
stateresources

I Highereducation partners have content and pedagogy
expertise to model andhare

I Off site sessions and use of technology to facilitate
Interactions

A Results (so far)

STEM integration for District Leaders International TeachefScientist Partnershifonference



ECMINSTER STEM Goals

Public Sehools

Elementary K5 Middle School €38 High School 942

Content
(VAR e = ERIVERS (G il 1. By the end of grade eight, students w 1. All students will receive a competenc
sl nES gl demonstrate mastery of math and scient  determination in the content areas of
Selse=ieepichinsie e EGSEREEEE  content standards as measured by the  math and science as measured by the
= S PRI SO T RAAGNROGQa t N2INBa state assessment system.
Performance Index. 1.A. Increased integration of STEM
1.A. Increased Integration of STEM
Performance
2 N RS L s Elep i il =[e8 2. All students will demonstrate grade 2. All students will demonstrate grade
level appropriate mastery of STEM level appropriate mastery of STEM level appropriate mastery of STEM
practices, use of technology, and 21 practices, use of technology, ands21 practices, use of technology, ands21
=l A ETelel e B M S EEENIET  century collaboration skills as measured century collaboration skills as measured
Al Smae et Rllgfolaalle=Nitloldesl by district created performance rubrics. by district created performance rubrics.

Collegeand Career
S e DR (L G RSIRE N E L ERGE!L 3. By the end of grade eight, students w 3. By the end of grade 12, the number «

are directly related to grade level STE successfully demonstrate their students entering STEM fields, via
experience/project understanding of a career pathway institutes of higher education or careers
through a presentation at a culminating will increase by as measured
career fair in January, as measured by a through Grade 12 and post graduate
performance rubric. survey results
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[ESMINSTER STEM Goals

Publie Seheols

Middle School 63 High School 9.2

Collegeand Career
SRS Egifel - 3. By the end of grade 3. By the end of grade
SHREVRICIRERGEIREER  ejght, students will 12, the number of
ellEVAE EIEL RIS syccessfully demonstral students entering STEN
level STEM their understanding of ¢ fields, via institutes of
SQIEIERECIEEEE  career pathway througt  higher education or
a presentation ata  careers, will increase b
culminating career fair ii as measured
January, as measured | through Grade 12 and
a performance rubric.  post graduate survey
results
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[ESMINSTER

ublic Seheols

Needs Assessment

Elementary K5

System Wide

School Based

What we would like across
schools

Content
T 1. By the end of grade five,
students will demonstrate
mastery of math and
science content standards
as measured b
Progress and Performance
Index.
1.A. Increased Integration of STEM

Science Fieldtrips

Math night across grade
levels/schools

Benchmarked Curriculum Guides
(all Grades)

Quarterly Assessments in Math (2-
5)

Amazing Math Race (all grades)
K-5 Math class instruction will includ
fluency, conceptualization, and
problem solving while embedding th
mathematical practice standards.

Canoe trip (Grade4)
Science Sleuth night (all grades)

More time for Science/Math
Science Overnight Camp (Grade
3-5)

Boston Harbor Fieldtrip

215t Century After School Program
(k-5)

Performance
1 2. All students will
demonstrate grade level
appropriate mastery of
STEM practices, use of
technology, and 21st century
collaboration skills as
measured by district created
performance rubrics.

Survivor (Grade 5)

Performance Task Assessments
Math (2-5)

Circuitry (Grade 4)

Musical instruments (Grade 3)
Butterfly rearing/release (Grade 2)

Adaptations creations (Grade 5)
Tree farm (Grade 5)

Grade level performance task

Science Inventory upgrade

Collegeand Career

3. Introduce student to STEM fields
that are directly related to STEM
experience/project

Possible EIE focus

A variety of Guest speakers
CTEi students to visit to discuss
STEM fields




' QUABOAG REGIONAL SCHOOIL DISTRICT
Participant Viewpoint: Quaboag

A Level 2 District, 40 % Free & Reduced, 20% Special Education, Lo
ELL, Low Minority(Holding our own)

A Challenges: Loss of students to other districts due to school choice
drop out rate How do we keep/retain our students? How do we
prepare them for college/career readiness?

A Innovation StatusQRMHS Innovation School 262012funded
A STEAM Elementary Schools Spring 26@Zunding
A Comparison between the innovation process and the STEM
Integration process
I Planningprocess:
I Implementation successes and struggles

- Evaluation/Assessment
- Whereare we now?

A Results/ Next Steps
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QUABOAG REGIONAL SCHOOL DISIRICT

Middle School Innovation Vision

wloinspirestudents to consider STEM careers and apply to
the High School Bridges program.

wToengagestudents in STEM by providing hasug
project based learning opportunities both in ttlassroom
andafter school

wlogain competencies in important skilhat will be
critical to success in high school/careers such as teamwork
problem solving, and communication skills.

wToprovide acces$ and experience withutting-edge
technology.
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QUABOAG REGIONAL SCHOOL DISIRICT

Elementary School STEAM Vision

Sdents inspired through

-I-eamwork and
Egagement,

Aplying knowledge and skills to

Mke adifference
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