Introducing Regional STEM Ventures to K-12 Best Practice Programs

in the Pioneer Valley

A Pioneer Valley Network Collaborative
(Hampshire College, Holyoke Community College, Holyoke Public Schools, Hidden-Tech, Inc.)
Objective:  To prepare and increase the number of capable, yet underserved, 7th and 8th grade students in the Holyoke public school systems who envision themselves excelling in science, technology, engineering and mathematics (STEM) careers; and give them an opportunity to experience the work being done in these fields at every point in the pipeline –from middle school to graduate school and beyond.   
Strategic Framework: This proposal combines the very best elements of inquiry-based education, whereby students select their topic of study based on their own interests, and project-based learning, whereby students investigate real-world issues that have consequences for their lives and the communities in which they live. Different than learning solely from textbooks, this approach guides students to a deeper knowledge of subject matter, increased self-direction and motivation, and improved research and problem-solving skills in a hands-on way. 
Through the partnership, teachers and students will employ project-based learning models to identify localized problems, and generate solutions using science, technology, engineering, and mathematical concepts. STEM knowledge, understanding, and hands-on skills acquired during these learning experiences will be anchored to an entrepreneurial spirit best exemplified by Hampshire College’s self-directed, inquiry-based model of teaching and learning, and Hidden Tech, Inc., a loosely affiliated group of entrepreneurs who specialize in a wide range of start-up companies in the Pioneer Valley. The organization will provide an added mentoring layer to small groups of students by business men and women in their communities.
The Project and Activities:  The idea is to improve the educational transaction for 7th and 8th grade mathematical students in the Holyoke public school system, and align what the kids learn in those grades with expected outcomes at each higher grade level, paying particular attention to preparing students to excel in Algebra I by the 9th grade. In addition, the partnership will introduce 7th and 8th graders to hands-on, real-world projects at each level of the educational pipeline –middle school, high school, community college, a 4-year liberal arts college, a graduate program at a large state university, and small business ventures and entrepreneurs in their own communities. Each partner represents a critical choke point in the pipeline, and each activity represents its expansion. The following activities include: curricular alignment of learning goals and outcomes, teacher training, a summer camp for science investigators, a project-based experience in robotics, and entrepreneurial mentoring. 
Curricular Alignment of Learning Goals and Outcomes

In order to improve the quality of instruction for 7th and 8th grade students, research suggests that student performance and learning is tied to teacher preparation in the content field. Moreover in math, the professional development of teachers must incorporate the students’ own interests and academic achievement simultaneously. How can we make math meaningful, contextual and meet standards set by the Commonwealth? Improving teacher preparation inside the classroom, and providing enrichment opportunities, based on student interest, outside the classroom both are areas in which the partnership will align learning goals.   

Teacher Training

Teachers from the Holyoke Public School system will train on an inquiry-based approach to science and mathematics, and develop pedagogical skills and curriculum content based on selected themes of interest. Teachers spend one week exploring laboratories and increasing their content knowledge by connecting best practices to the Massachusetts Science, Technology, and Engineering Curriculum Frameworks set out by the state. 
Camp Science Investigators (CSI)
Once the teachers have spent a week creating and absorbing new content and information, they are given an opportunity to practice with the 7th and 8th graders who arrive for a week-long camp. They are peer critiqued, evaluated by college faculty and continue to refine their methods and techniques. 

Robotics Immersion
In order to create continuity among the summer training and academic year, the partnership will offer workshops throughout the year to expand and refine their content knowledge via an immersion in robotics. Robotics integrates both the mechanical side and electronics side of design, and incorporates computer science to control the machines. All of these elements are essential to understanding science and math, and will be connected to the classroom teaching. Additionally, a diverse set of college students from FIRST Robotics teams will serve as mentors.

Entrepreneurial Mentoring

HIDDEN-TECH, Inc. is a rapidly growing group of more than 800 small, mainly home-based companies scattered throughout the Pioneer Valley, who have come together to beat isolation, share business tips, find resources, create alliances, learn business skills and alert regional economic planners and technology service providers about their presence. Members consist of a wide range of small business ventures that incorporate a diverse range technological innovations and broad market categories: PR/Marketing/Newsletters; Content; E-commerce services/Retailers; Hardware/Software Developers; Web Design/Hosting, and Management Consulting/IT Training. Their connection is that they are small, usually not incorporated and use technology to drive their business
Outcomes:

The scope of students and teachers engaged in the project will approximate 1000. There will be a host of tracking instruments employed as part of the evaluation efforts to gauge whether students are indeed, increasingly attracted to STEM fields, whether there is a marked improvement in 7th and 8th grade Algebra I matriculation, whether and how effective it is to have the kids exposed to the widest possible range of STEM options, and if personal mentoring and interaction with individuals at every level of the talent pipeline results in higher production of STEM graduates in the Pioneer Valley. Many of these practices have proven to be effective in national collaborations. What we are doing is bringing these practices to the Pioneer Valley, and linking them to small business ventures in our communities. Specifically, we will:
· Increase the number of Holyoke students that attend the CSI summer program, expand the program to two weeks, and strengthen the professional development aspect of CSI. 
· Create academic year workshops between Holyoke Public Schools, Holyoke Community College, and Hampshire College that develop best practices in integrating computer science into the students' individual interests. Students will also learn programming skills and start applying them. 

· Develop an invention-based, robotics-themed program (similar to the InvenTeams program at MIT), to expose students to engineering concepts and problem solving.

· Evaluate the effectiveness of the above activities in increasing students' college awareness and their exposure and attitudes to STEM careers.

Budget:  The budget is broken down into the following categories:  Teacher Stipends, Materials, Transportation, Enrichment Activities, Evaluation, and Indirect Cost Recovery. 
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	Year One
	Year Two
	Year Three
	Totals

	Teacher Stipends:

   4 Holyoke public school teachers x $2000

   4 Holyoke Community College faculty x $2000

   4 Hampshire College faculty x $2000
	8000

8000

8000
	8000

8000

8000
	8000

8000

8000
	24000

24000

24000

	Materials:

   Curricular materials for teachers

   Reading materials for campers
	2000

1000
	2000

1000
	2000

1000
	6000

3000

	Transportation:

   Students bused to and from various campuses
	10000
	10000
	10000
	30000

	Enrichment Activities:

   Summer science camp expenses
   Robotics expenses

   Mentoring stipends for Hidden Tech Members
	15000

15000

6000
	15000

15000

6000
	15000

15000

6000
	45000

45000

18000

	Evaluation: (10% of $219,000)
	
	
	
	21900

	Indirect Cost Recovery: (15% of $219,000)
	
	
	
	32850

	Totals:
	$73,000
	$73,000
	$73,000
	$251,850


