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STEM Connections:  A collaboration between Smith College, the Northampton Public School and Gateway Regional School districts to develop in-school and out-of-school opportunities that aim to increase underrepresented students’ awareness and interest in STEM, while enhancing student and teacher content knowledge. 

Background:  Over the past three years, with the support of the Ford Motor Company, the GE Foundation and PV STEMNET, the Smith College Office of Educational Outreach and Picker Engineering Program have offered summer professional development institutes in STEM to over 70 elementary, middle and high school educators from urban, rural and suburban schools throughout the Pioneer Valley.  A particular focus of these workshops has been familiarizing teachers with the Massachusetts Science and Technology/Engineering Curriculum Frameworks, and then providing them with hands-on experiences and established resources [specifically, Ford Partnership for Advanced Studies (Ford Motor Company),  Project Lead the Way, Engineering by Design (ITEA), Engineering is Elementary and Engineering the Future (Boston Museum of Science)] to develop content knowledge and expertise in addressing the frameworks in their classrooms.  Given Smith’s expertise in founding the nation’s first engineering program for women, these summer workshops also have had an intensive focus on developing an understanding of the engineering design process, promoting equity within the STEM classroom, encouraging females and minority students in STEM study, and becoming familiar with engineering as a pedagogical tool that integrates various academic disciplines and provides a mechanism for contextual learning.  Assessments demonstrate the effectiveness of this approach.  For example, in 2004:  90% of teachers agreed that they were “familiar with the Massachusetts Science and Technology/Engineering Curriculum Frameworks” in the post-survey, a 71% increase when compared to the pre-workshop survey; 100% of teachers thought that they had basic understanding of “the engineering design process” compared to only 19% with such knowledge before the workshop; and, the percentage of teachers who “intend to teach engineering as part of my curriculum” increased significantly from 55% to 90% after the summer workshop. To support the implementation of these plans, workshop faculty made themselves available throughout the academic year for assistance and consultation, and hosted follow-up days for participants to return to Smith campus to report on their work and to receive additional professional development. 

The proposed STEM Connections program is an extension of the professional development described above.  In particular it is an effort to work more intensively with middle school science and technology teachers and students in the Northampton Public Schools and with a new network partner, the Gateway Regional School District.  STEM Connections is the result of ongoing discussions amongst Northampton Public Schools district superintendent Isabelina Rodriguez-Babcock, district-wide curriculum coordinator Linda Carrier, Gateway Curriculum Director, Janice Doppler, after-school enrichment program coordinator Joshua Surette, JFK Middle School principal Lesley Wilson, Gateway MS Principal, Todd Gazda,   JFK science department head Douglas Andrew and the JFK and Gateway science and technology faculty, the Smith College director of educational outreach Gail Scordilis, K-12 science and engineering curriculum consultant Thomas Gralinski, and science, engineering and education faculty and students.    
Proposed Program:  STEM Connections is a two-tiered program that will allow for more targeted and in-depth professional development of teachers in STEM, along with significantly enhanced opportunities for promoting STEM awareness and content knowledge amongst middle school students, particularly females and minorities.  It is our goal to support teachers in delivering a more vibrant and robust science and/or technology experience to their students. To accomplish this we propose:

· Summer Internships (professional development) with a college faculty researcher or business partner (identified through PV STEMNET members) for up to four science and technology education teachers from both JFK and Gateway annually.  These internships would be based upon meeting a specific need for professional development as identified by the department head and teachers.  

· After-School STEM Clubs for middle school students developed by those faculty who participated in the summer internships.   The goal would be to create four STEM related after-school clubs. These clubs would meet weekly within the 10 week club structure already in place at JFK.  At this point in the development process we have collaboratively selected the following clubs:

1. Environmental Club (this might connect with Solar Sprints)

2. Engineering Club (with a LEGO Mind Storm focus)

3. Sustainability Club (already in the planning stages for January 2008 Focus the Nation)

4. Science Experiment Club (mostly a biological focus)

After-School STEM Clubs for the Gateway Middle School are still being developed by the teaching staff. The goal would be to develop four different STEM related clubs to work within the existing club structure that meets twice a week for approximately eight weeks. Staying within this structure keeps the activities aligned with the existing late bus schedule.

· 8th Grade STEM Field Trip, the culminating experience for the 8th graders at JFK would be to a STEM-oriented site, with a focus on STEM integrated across the curriculum and exposing students to diverse career opportunities in STEM.  The goal will be for all 8th grade teachers, regardless of their subject specialty to integrate into their classes some aspect of STEM content for the day(s) preceding and following the trip. Some potential places for field trips that could focus on multiple aspects of STEM content include Howe Caverns (NY), Mystic Seaport (CT) and Strawberry Bank (NH).

· MS STEM Field Trip, Gateway plans to develop a unifying theme around a grade-wide field trip. The grade-wide field trip is likely to be either the tool used to engage the students for reference throughout the school year, or it would be a culminating activity. The goal will be for all of the teachers, regardless of their subject specialty, to integrate into their classes some aspect of STEM content for the day(s) preceding and following the trip. Potential places for the trip are still being explored, but the list will be similar to those used by JFK MS above.   

Target Audience:  Our proposal is aimed at middle school students and teachers.  We project that our club offerings will provide a stimulating STEM experience to about 60-80 students from each school annually. Based on club involvement at JFK in the past two years, we anticipate 50% of the students involved will be students of color and that 60% of the students involved will be economically disadvantaged. Our intent is to actively recruit female students and our target is 50% for the club enrollment. The students of the teachers involved in the clubs will also benefit from increased professional development of their teacher.  The average class size for science, technology education and math teachers at JFK Middle School is 20 and a teacher teaches 5 classes.  Between the club and classroom exposure this proposal will target an estimated 480 students at JFK Middle School.  Gateway Middle School has about 350 students, all of whom will be exposed to the professional development work of four teachers involved.  Gateway has a significant economically disadvantaged population, but minimal minority population. The intent will be to actively recruit female and economically disadvantaged students to the club rosters. 

Business Partner: Smith College has an on-going collaboration with the Ford Motor Company.  For the past three years we have included the Ford PAS curriculum materials as part of our “possible resources” we make available to our teacher institute participants.  In addition, the Education Development Center of Newton, MA (writers of the curriculum) and Ford PAS program staff have presented dedicated workshops to the region’ teachers and we have incorporated select Ford PAS activities into our professional development workshops.  Ford currently provides support for K-12 Science and Engineering Curriculum Specialist, Thomas Gralinski, who is the Smith College liaison to the JFK teachers.  

Evaluation:  The proposed project will be evaluated under the guidance of the staff of the Smith College Office of Educational Outreach, employing proven survey and interview techniques such as those developed for the Smith College Summer Science and Engineering Program for high school girls, now in it’s nineteenth year.  The project assessment will focus on our two main objective areas: 1) the professional development of teachers in STEM, and 2) middle school student awareness, interest and knowledge in STEM.  We view ongoing assessment as critical for success and therefore, we will include both formative and summative assessment as essential elements of the project.  Our goal will be to assess attitudes and knowledge of all participants relative to STEM, prior to and after their participation in the proposed activities.   Annual post-program surveys will measure the overall impact of the program on teachers’ and students’ attitudes towards STEM and plans for continued work and study in STEM.  All data will be broken down by gender and ethnicity/race so that appropriate comparisons may be made.  By tracking on a yearly basis, we will have a powerful indicator of the effectiveness of the sequence of proposed project activities.  With the support of the district administration, we also hope to examine high school course choices for participating students.  

Budget:

Summer Internship Stipends (8 Teachers @ $1500/year)



$   12,000.

Summer Supplies (8 Teachers @ $500/year) 




$    4,000.

College/Business Partner Honoraria (8 Partners @ $500/year)


$    4,000.

STEM Club Advisor Stipends (8 advisors @ $1500/year)



$   12,000.

STEM Club Supplies (8 clubs @ $500/year)





$    4,000.

Transportation/Admissions for 8th Grade STEM Field Trips

JFK Field Trip






          


$  15,000.

Gateway Field Trip








$  10,000

Smith College Liaison/Coordinator/Evaluation 




$    5,000.

Total Annual Budget








$  66,000.

TOTAL Combined Budget for Years 1, 2 & 3




$198, 000.

Matching Funds:  Through a grant from the Ford Motor Company, Smith College will provide matching funds of up to $20,000./year for years 1 & 2 in support of Thomas Gralinski, K-12 Science and Engineering Curriculum Specialist and liaison to JFK teachers for this project.  In addition, Smith College will offer financial aid support (up to $4,100./student annually) for the participation of one or more girls from the Northampton Public Schools to attend the month-long Smith College Summer Science & Engineering Program for high school girls, held on the Smith campus each July.
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