PAGE  
1

STEM Pipeline Grant Proposal

John Francisco and Kathleen Davis

University of Massachusetts

PROJECT NARRATIVE

Introduction

We propose a 3-Year 3-Part after-school mathematics club involving minority students from Springfield, Massachusetts.  The program will seek to enhance STEM Pipeline goals by preparing students who are (1) interested in and strong in STEM disciplines, (2) aware of the importance of Mathematics and Science-related careers, and (3) and hold positive attitude/dispositions towards pursuing STEM disciplines and the related careers. 

The project has the support of the Springfield-Amherst STEM-regional network and strong leadership in John Francisco and Kathleen Davis, the principal investigators of the project. John Francisco held a 2-year post-doctorate research position at Rutgers University in the Informal Mathematical Learning project (IML), a 3- Year NSF funded after-school research program in mathematics for middle grade students in New Jersey. Kathleen Davis was co-PI of the 4-Year NSF funded STEM Connections, GK12 project—a program for middle school teachers and students to implement project-based instruction in their classrooms with the help of science faculty and graduate students. In addition, Davis is PI of the NSF funded Science Education Online project—aninitiative to design and implement a master’s program in science education for elementary and middle school teachers, now in its 5th year. She also directs the Science Off-Campus M.Ed./CAGS program for elementary and middle school teachers at the University of Massachusetts. 

We propose a $$315,768 project to establish an after school mathematics club for middle school students from the four schools (Robert Hughes Charter School, New Leadership Charter School, Duggan Middle School, and Putnam Vocational High School)  that comprise the Springfield Urban Schools Consortium that will sponsor the after-school program. Each of the four Springfield schools targeted struggle to enable students to meet state performance standards in mathematics: 76% failed or needed improvement on 2006 MCAS tests. The student populations are 78% from minority groups, 65% are low income, and 30% are non-native English speakers.

Project partners include: the Springfield Urban Schools Consortium, the University of Massachusetts, TECS Department (Francisco & Davis), School of Engineering (Ergas & Lutenegger) and Astronomy Department (Schneider), Mass Mutual (in process of finalizing agreement), Bay State (in process of finalizing agreement), Valley Environmental Education Consortium/Hitchcock Center for the Environment.

Rationale

The design of the proposed project, discussed below, builds on documented evidence on the importance of after school programs, empirical evidence from proven related initiatives, and the particular needs and characteristics of the students in the Springfield community.

After School Clubs and Learning

Children are not generally attracted to programs that replicate what happens in school. Instead, they look for activities that are youth centered rather than school focused, are seen as fun or play (e.g., sports or arts), and offer a safe place to convey who they are and investigate new ideas that enable them to have some autonomy over their lives and futures (& Lumsden, 2003; McLaughlin, 2000; Rahm, Martel-Reny, &. Moore, 2005). High-quality programs should include problem solving, communications, teamwork, and conflict resolution (Caplan & Calfee, 1998). After school programs should provide activities should build upon students' interests and experiences, authentic and collaborative learning opportunities and more informal relationships with adults, all of which contribute to giving children a greater sense of ownership of their own learning, thus reinforcing the motivation to learn (Noam, Biancarosa, & Dechausay, 2003). .

There is documented evidence that suggests the after-school school programs, and math clubs , in particular, can help stimulate the interest in and retention of minority students in STEM disciplines. First because they are not subject to the normal curricular constraints of mathematics and science classrooms, after-school programs can be designed to provide students with a reform-oriented experience. Students can engage in problem-solving based investigations in environments that emphasize collaboration, hands-on activities and the development of understanding, reasoning and convincing arguments, as opposed to memorization of facts. 

Research suggests that minority students can thrive under such conditions. 

For example, the QUASAR project emphasizes problem solving, communication, and conceptual understanding and has shown increased mathematical proficiency from all students including those from poor and minority groups. This is reflected in significant gains in achievement, higher level of performance than comparable groups of students, and equal distribution of gains across different racial, ethnic, and linguistics groups (Brown, Stein, & Forman, 1996; Silver, Smith, and Nelson, 1995). In the UK, a 3-Year longitudinal study by Boaler (1997b, 2002) investigated the relation between math achievement and social class and mode of instruction. The conclusion was that using an open-approach (activities through discussions, teaching students to explain, and making real world context accessible) obtained significant better academic results than students in the traditional setting, with examination results higher than the national average. In particular, there were reduced inequalities associated with gender and social class. 

In addition, females, grades 3-8, participating in one after school science club, Explorers, acquired science knowledge and skills; came to better understand the goals and practices of science; and acquired a foundation from which they could gain access to science occupations (Davis, 1996). It seems reasonable to suggest that similar experiences in a mathematics club would provide comparable benefits.

After School Clubs and Careers

Girls in the Explorers club also explored STEM related careers through a program called Tours.   As part of Tours, leaders would take club members out into the community to tour various job locations and learn more about different occupations.  Questions that would be asked on tours would include: "What type of education do you need?" "What did you have to learn to be this?" "What special skills do you need?" (Davis, 1996).

Students, given the opportunity to apprentice with those working in occupations that use the knowledge and skills of science and mathematics, develop knowledge of those careers and fields (Richmond, 1999). Students broaden their views of those occupations and the scientific and mathematical processes used there, and they are better able to associate themselves with those enterprises. Students increase their use of technical language, grow in their appreciation for the complexity of the research and problem-solving process, and develop an understanding of the role these fields play in the generation and acceptance of new ideas (Richmond, 1999).

Middle school students participating in the UMass STEM Connections, GK12 project, worked on science projects with graduate students and faculty from the sciences. Though an “in-school” program, the experience of working on authentic, community-based, inquiry projects with scientists, gave many students a better understanding of real world careers and valuable projects to pursue in their everyday lives (Coleman, 2007; Davis, 2004; Davis & Giscombe, 2006). Again, it is reasonable to suggest that students engaging in similar mathematics activities would reap like rewards.

Project Description 

The proposed 3-year program includes activities that will involve 50 middle school students and 6 teachers in an after school math club.

In Year 1, 25 students will engage in open-ended investigations that will provide the context for the development of particular mathematical and science concepts. The activities will emphasize collaborative work, hand-on activities and the use of technology software, and problems connected to real-world contexts that apply to their experiences. The idea is for students to experience mathematics and science in ways that promote understanding, reasoning and proof, as opposed to mere memorization of concepts. Also, we need to be aware that interest in STEM disciplines cannot be separated from some degree of success; the activities will be designed to be interesting to the students while at the same time remaining challenging. Students will also take field trips to partnership sites to learn more about the application of mathematics in the occupations there. 

In Year 2, an additional cohort of 25 students is added and the teachers will work with this new group. The UMass faculty will continue to work with Cohort 1. The Year 1 club activities will continue into Year 2. Students will also develop meaningful projects that require mathematics and problem-solving skills and present the results of their activities with their peers at a mathematics conference at UMass. New activities in Year 2 will consist of internships in business and industry with the help of our partners. The idea is that, the first year will have prepared them to be curious and interested in careers and they will be curious to investigate the applications of mathematics in these settings. 

Finally, in Year 3, the same activities from years 1 and 2 continue. 2nd year students will partner with the 1st year students on their internships. In addition in this year, students plan for a career fair where they will share what they have learned about the connections between mathematics and the world of work with their peers—club members, students at their schools, and students in the Pioneer Valley.

Scalability
The project builds on a connection to well-established PV-STEM-net regional network and the long –term commitments of the Springfield Urban Consortium, which will host the after-school club to enhance the scalability of the project. A group of 6 teachers will be observers during Year 1 with the expectation of them taking up a new cohort of students. In year 2, UMass faculty will work with the 2nd cohort of students.
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Budget Expenses

Budget Expenses
Year 1

	Personnel 
	$
	

	             PI’s
	$12,000
	One month salary Francisco & Davis

	Evaluation
	11,000
	Evaluator stipend

	             Partners
	$5,000
	Planning on-site fieldtrips & internships year 2 & 3 $1000 • 5 = $5000

Springfield Urban Consortium

Engineering 

Astronomy

Mass Mutual

Bay State

Hitchcock

	             Staff
	7000
	10 hr 2 Sem/yr PA/Mgr.

	            Graduate Asst
	7000
	10 hr 2 Sem/yr TA

	Wage Payroll
	
	

	Honoraria
	$14,400

$1000


	Teachers: Club Activities set up, implementation, clean up, debriefing & planning 4hrs/wk/ • 24 • $100/session = $2400 • 6 teachers = 14,400

STEM visitors/speakers/experts = 5 • $200 = $1000

	
	
	

	
	
	

	Materials
	920
	Unifix cubes, pattern blocks, geo boards, calculators, markers, paper, posterboards, transparencies, etc.

	Travel
	$12500

1152
	5 (first year) Field trip bus travel

60 mi • .40 = 24 • 48 trips (planning and implementation for pi’s = 

	Software
	$1200
	

	
	
	

	Other
	3000
	125 • 24 = $3000 food for each session 

	Total 
	$76,172
	


Year 2

	Personnel 
	$
	

	             PI’s
	$12,000
	One month salary Francisco & Davis

	Evaluation
	11,000
	Evaluator stipend

	             Partners
	12,500

6000
	planning on-site fieldtrips & internships year 2 & 3 $2500 • 5 = $12500

Springfield Urban Consortium

Engineering 

Astronomy

Mass Mutual

Bay State

Hitchcock

25 students 2/mentors 12-13 mentors • $500

	             Staff
	7,000
	10 hr 2 sem/yr PA/Mgr.

	            Graduate Asst
	7000
	10 hr 2 sem/yr TA

	Wage Payroll
	
	

	Honoraria
	$14,400

1,600


	Teachers: Club Activities set up, implementation, clean up, debriefing & planning 4hrs/wk/ • 24 • $100/session = $2400 • 6 teachers = 14,400

STEM visitors/speakers/experts = 8 • $200 = $1600

	Materials
	920
	Unifix cubes, pattern blocks, geo boards, calculators, markers, paper, posterboards, transparencies, etc.

	Travel
	$1250

12,500

1152
	5 Field trip bus travel

Bus travel to internships $1250 • 10

60 mi • .40 = 24 • 48 trips (planning and implementation for pi’s = 

	Software
	
	

	
	
	

	Other
	6000
	250 • 24 = $6000 food for each session 

	Total 
	$ 93,322
	


Year 3

	Personnel 
	$
	

	             PI’s
	$12,000
	One month salary Francisco & Davis

	Evaluation
	11,000
	Evaluator stipend

	             Partners
	12,500

12,000
	planning on-site fieldtrips & internships year 2 & 3 $2500 • 5 = $12,500

Springfield Urban Consortium

Engineering 

Astronomy

Mass Mutual

Bay State

Hitchcock

50 students 2/mentors 25 mentors • $500

	             Staff
	7,000
	10 hr 2 sem/yr PA/Mgr.

	            Graduate Asst
	7,000
	10 hr 2 sem/yr TA

	Wage Payroll
	
	

	Honoraria
	$14,400


	Teachers: Club Activities set up, implementation, clean up, debriefing & planning 4hrs/wk/ • 24 • $100/session = $2400 • 6 teachers = 14,400

	
	
	

	
	
	

	Materials
	$1200
	markers, paper, posterboards, transparencies, etc.

	Travel
	$12,500

1152
	bus travel to internships & conference

$1250 • 10

60 mi • .40 = 24 • 48 trips (planning and implementation for pi’s = 

	Software
	
	

	
	
	

	Other
	6000
	250 • 24 = $6000 food for each session 

	Total 
	$ 96,752
	


	Total Expenditures
	$266,246

	Estimated overhead 18.6%
	 $49,522

	Final Total
	 $315,768


