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Executive Summary

Disadvantaged children tend to start school way behind, and often never catch up.  These differences in early abilities can set the course for kids, if nothing is done to help.  In particular, early math skills are highly predictive of later success or failure not only in math, but also in reading, other academic areas, and later life.  Yet most of the early intervention non-profits and social enterprises in the US are focused on early literacy.  The Early Math Initiative sees an untapped opportunity in working with these young children and their families to build their early math skills and confidence before kindergarten, in order to set the foundation for higher academic achievements, increased rates of high school and college completion, and better career opportunities in adulthood.


The Early Math Initiative provides high-quality, one-on-one interactions with trained volunteer 'buddies' who come to the children's early education classrooms once a week.  The home environment is also enhanced by providing the parents with take-home activities and once-a-month family game nights at the school.  Through these research-based strategies, the young children develop their early number sense and spatial awareness while having fun and connecting with their parents and their 'buddy'.  The Early Math Initiative is launching a one classroom Pilot Program this summer in the Bay Area, and then expanding to multiple sites in the fall.  We will be recruiting & training volunteer 'buddies', as well as fundraising through 'sponsor a child' to pay for curriculum materials for the children to learn with.

Need and Opportunity – School Readiness & Early Math Skills
** 
Overview of Social Problem  

The achievement gap is wide, even at the start.  Many young children in the United States enter kindergarten without adequate school readiness skills in math, literacy, and social emotional areas.  Klein and Knitzer (2007) present research showing that “at age 4 years, children who live below the poverty line are 18 months below what is normal for their age group” and that children from the highest socioeconomic group have 60% higher average cognitive scores than children from the lowest socioeconomic group.  Unfortunately this delayed development and these low scores are a large-scale problem as more than 16 million children live in families with incomes below the federal poverty level – that's 22% of all children in the US who are likely to start school unprepared (National Center for Children in Poverty, 2013).  Unfortunately, children who start off behind often remain behind, in school and in life.

**
Root Causes

Where does this early achievement gap come from?  While some of the school readiness differences may be due to 'nature' or genetics, 'nurture' or environment plays a huge role as well.  These young children come from a wide variety of differing early home interactions.   Zill & West (2001) found that upon entering kindergarten, only 38% of at-risk kids could count beyond ten, as compared to 68% of no-risk kids.  This study identified family environment risk factors including low parental educational achievement, low family income, single parent household, and non-English home language.  Adult interaction is also a significant factor.  The classic 1995 Hart & Risley study shows that children in professional families have typically heard twice as many total words by the age of 3 as welfare families, and had much larger vocabularies. A more recent study has shown that the socio-economic language development differences are accounted for by these differences in parental interactions and speech patterns (Hoff, 2003).  

**
Future Effects

Most children who start out with low academic skills continue to do poorly in school and later in life.   Duncan and Magnuson (2011) find that “none of these gaps shrink over the course of elementary school".   Cunha and Heckman (2010) report on research showing that the math gap even widens between age 6 and age 10 – see the Figure 1 in Appendix A.  This early math gap seems to be highly influential in the course of children's lives.   Math skills before entering kindergarten are predictive of later success in math through elementary school (Mazzocco, Feigenson, & Halberda, 2011; Jordon et al, 2009) and into high school (Stevenson & Newman, 1986), and early math has also been found to be predictive of reading and science achievement as well as grade retention from kindergarten through eighth grade (Claessens & Engel, 2013).  Duncan et al. (2007) in a large-scale study of six longitudinal data sets saw that early math correlated with later math achievement as well as with later reading achievement, with early math being even more predictive than early literacy skills.  Romano et al (2010) replicated Duncan's study, and again found that early math was the strongest predictor of later academic achievement.    Geary et al (2013) showed that early math readiness was predictive of scores on a functional numeracy test in early adolescence, where the test included not algebra or higher math, but rather arithmetic skills needed for basic employment and real-world situations.  Moving further along the life timeline, Duncan & Magnuson (2011) found that children with persistent math problems were much less likely to graduate from high school or attend college.  These early childhood abilities are also predictive of later financial success in life – Richie and Bates (2013) found that how much money their study subjects made at 42 was predicted strongest not by the subject's childhood socioeconomic status or by their IQ measured at age eleven, but rather by their school readiness skills tested at age seven – and specifically by their early math abilities.  Study after study seems to show that a strong foundation in early math is key not only for later achievement in math and academics, but also for life skills and outcomes.

**
Opportunity for Action

All of the research shows that early math skills are particularly important for later achievement, both in school and out of school.  However, most early childhood learning initiatives and interventions focus on reading books or building vocabulary.  While early literacy is important, there is a wide-open opportunity for action in the area of building early math skills before elementary school.  Some initiatives, such as the CSET partnership between Stanford and UCLA, are focusing on building math capacity in early childhood teachers, but we at the Early Math Initiative believe that working one-on-one with young children, as well as helping parents to continue the research-based interactions at home, will bring results faster while maintaining early math as a fun and joyful activity.

Social Impact Model – Early Math Initiative
** 
Mission & Vision

The mission of the Early Math Initiative is to promote mathematical understanding and problem solving among young children with a special emphasis on low-income children ages 2-5 in the United States. The Early Math Initiative provides high-quality, one-on-one interactions with trained volunteer 'buddies' in early ed settings such as preschools or daycares, plus family support and in-home materials, to develop the critical early math skills, confidence, and joy, which young children need to be successful in school and in life.

The Early Math Initiative envisions a world where …

- all children enter school with a solid foundation of strong early math skills

- all children (and adults) feel comfortable, confident, and competent in mathematics

- all children (and adults) deeply understand mathematical concepts and why algorithms work

- all children (and adults) see math as a fun and useful way of understanding the world

- all children (and adults) can use meaningful math to solve real-world complex problems

- all children (and adults) delight in new discoveries and are curious to learn more

- all children use their strong early ed foundation to succeed in later academics and in life

**
Program Activities & Operating Model

The Early Math Initiative builds young children's early math skills and confidence through a combination of weekly one-on-one time with volunteer 'buddies' who come to the children's preschool or daycare site, monthly family support activities, and at-home materials for the parents to continue to engage with their children.


The volunteers are recruited from local colleges and businesses, and then trained  in research-based early math best practices through online videos and in-person group investigations.  A typical volunteer 'buddy' devotes a few classroom hours per week to high-quality interactions with the same five children over the course of three months.  No worksheets or flashcards, but rather interactive 'math talk', board games, and spatial play.  The children's parents also learn about these fun learning activities through the monthly family game nights, from the online videos modeling ways to incorporate math into the every day, and by playing take-home games with their kids.  All of these strategies work in synergy get more early math into these young children's lives in a fun and real-world way.


The Early Math Initiative will focus on providing early math learning support for low-income children in order to increase their chances of doing well later in school and in life.  These low-income children often don't have the enriching home environment that middle-income and higher-income families may provide, and thus they usually have lower early math skills.  Studies have found that children who begin with less knowledge tend to learn more from early math interventions (Starkey, Klein, & Wakeley, 2004; Ramani & Siegler, 2011).  By targeting these low-income children and the families that are probably not yet engaging in 'math talk' and play at home, the Early Math Initiative efforts will likely show large gains in early math skills, allowing our intervention to have the greatest possible benefit for time & resources spent.  (Although the in-person interactions are focused on low-income children and families, our documentation process will be share our best practices with a wider audience online – see the financial sustainability section on page 15 for more information about the one-for-one 'curriculum' model.)

**
Theory of Change & Indicators of Success

As the kids play with mathematical concepts more, they're creating a strong foundation of school readiness skills – not just naming shapes or rote counting to ten, but truly understanding number sense, spatial thinking, and problem solving.  Children who start school with higher skills are likely to continue building upon their foundation, succeeding through elementary school into high school, college, and even the work force.


The Early Math Initiative will measure success not only in higher academic scores, but also in improved attitudes about math.  Children will see math as fun and useful and see themselves as capable in math.  Parents will engage in more 'math talk' and high-quality interactions with their children, as well as develop their own capabilities and confidence.  And ideally the children participating in the Early Math Initiative will eventually engage in more 'math talk' and play math games with their future children.


(See the Appendixes for the Social Impact Model Diagram, the Logic Model Diagram, and the Business Model Canvas Diagram.)

Implementation Strategy
**
Plan Timeline & Scaling Strategy

In the Pilot Phase in the Summer of 2014, the Early Math Initiative will begin with a minimum viable product of working with young children in one preschool classroom in the South Bay region near San Francisco.  In this initial test run, we will test out 'curriculum', start developing volunteer training, and determine how we'll assess math attitudes in addition to math skills and problem solving.  With 2-3 volunteer 'buddies' working double weekly shifts, we'll be able to impact 20-30 children in this first classroom.  We will also make connections in order to recruit more volunteers and more classroom sites for the Roll Out Phase.


In the Roll Out Phase over the 2014-2015 School Year, the Early Math Initiative will expand into multiple classrooms in multiple preschools and daycares, starting first to branch out within the South Bay region in Fall 2014 with 5 classrooms and then growing into the East Bay region in Spring 2015 with 10 classrooms.  Each program session will last three months, with the volunteer 'buddies' and classroom teachers making a commitment for each season (fall, spring, summer) about whether to continue.  The monthly family game nights will also start during the beginning of the Roll Out Phase.  The volunteer training will become more standardized and will include more group interaction as more 'buddies' join.  We will also be documenting more in order to provide online resources for our volunteers, participating parents, and general public.  The systems that we set up in our expansion into one new region will allow us to expand the next year to multiple new regions, and impact even more children and their families.


In the Scaling Phase for the 2015-2016 school year, the Early Math Initiative will reach out further to additional metropolitan areas, either through hiring new regional leaders in each new area, or by partnering with existing early ed initiatives in the area to use our tested training, 'curriculum', and online resources with their volunteer network and classroom connections.  By  Summer 2016, the Early Math Initiative will be working with over 1000 children each session.

**
Management Team & Recruiting

The founding executive director of the Early Math Initiative is Teresa Gonczy, an entrepreneur and educator with over 10 years of organizational management experience in starting and growing non-profits and social enterprises.  She also has over 6 years of teaching experience ranging from high school math & science to sign language for babies.  Most recently, Ms. Gonczy owned and directed A Mother's Haven, an infant & toddler educational center and boutique, where she doubled revenues from classes, serving over 2500 families in the San Fernando Valley.  She was also a founding board member for Innovations Academy, a project-based elementary charter school, and Los Angeles Makerspace, a hands-on technology space for families.  She has experience in everything from offline & online marketing and accounting, to curriculum development and public speaking.  Ms. Gonczy studied math at California Institute of Technology, cognitive development at University of California: San Diego, and educational research & innovation through Harvard.  The Early Math Initiative is the perfect combination of her passions of early learning and STEM, and her skills in teaching all ages from babies to adults and building up organizations.


In the Pilot Phase, Ms. Gonczy will act as initial site coordinator, volunteer 'buddy', and main 'curriculum' developer.  She will be collaborating with several other entrepreneurs and educators who have early learning and math backgrounds, including Linda Maepa, a scientist and tech founder with three children, and Jocelyn Berl, an early childhood educator and community organizer.  These collaborators will be volunteer 'buddies' as well as assist with refining the 'curriculum' and setting up the volunteer training sequence.


As the Early Math Initiative moves into the Roll Out Phase, additional volunteers will be recruited & trained by the founding collaborators, and new team coordinators will take over the communication between the site teachers and the volunteers.  Each classroom of 20-30 children will have 4-6 volunteer 'buddies', and the team coordinators will typically organize the volunteers for 2-4 classrooms, possibly all at one site / school with multiple early ed classrooms or possibly at several sites that each only have one classroom.  With the expansion into East Bay in Spring 2015 and then an additional metropolitan area later in 2015, new region coordinators will lead the growth, including recruiting for new volunteers, overseeing the new team coordinators, and setting up new classroom sites.


The volunteers who work with the young children are not referred to as instructors or tutors because they are not there to explicitly teach math to the kids.  Rather, they are trained to be co-explorers with the children, pointing out interesting sights on the trip, finding patterns and links to previous experiences, sharing in the wonder and awe as the kids discover new lands.  And so the volunteers are known as 'buddies' because buddies like to play around and have fun, but they also encourage their friends to keep trying even when it's hard.


Volunteer 'buddies' are recruited through postings at local colleges and businesses, as well as through popular websites such as Craigslist and Idealist.  'Buddies' go through an interactive online training including videos of high-quality early math interactions and readings from early math research.  They also attend a initial group workshop with other volunteer 'buddies' to play around with math problems and practice their 'math talk'.  There are also 'always learning' opportunities for 'buddies' to gain insights from other volunteers' interactions, either in-person or through our documentation process.


Volunteer 'buddies' commit to about 2.5 hours a week of in-classroom time interacting with their five 'little buddies' and about a half hour of documenting.   The team coordinators schedule the volunteers to come in at an individual time that is convenient both for the volunteer's schedule and for the classroom teacher.  Some 'buddies' may commit to double or even triple shifts - volunteering in the classroom for four or six hours a week and working with ten or fifteen children.  Volunteer 'buddies' are also expected to meet the parents and participate in at least 2 out of the 3 monthly family game nights during each three month program session. 


Initially the fundraising and documentation coordination will be handled by the founding director and collaborators, but as the Early Math Initiative grows, new staff members will be hired to assist with development and knowledge sharing, as needed.  The founding Board of Directors will include expertise in non-profit governance, legal & financial matters, early childhood classroom teaching, math teaching, volunteer management, and of course raising money.  The Early Math Initiative Advisory Board will include early math researchers and academics to provide guidance in 'curriculum' development and volunteer training.
** 
Financial Sustainability

The Early Math Initiative will be a non-profit 501c3 as the organization will be mostly volunteer-driven and the primary funding streams will be donations and grants.


While the initial time investment will be high, the Pilot Phase financial costs for the program will start off low with everyone working on a volunteer basis, using free or low-cost materials for the games and activities (~$25/child for the three month session), for a total of a few thousand for the pilot.  During the Roll Out Phase, the team coordinators will be volunteering for ~10hrs/wk, and the regional coordinators will double as documentors and will be paid for their part-time work (~$1200/month for 20hrs/wk).  The materials costs will go up in the Roll Out Phase as we start the Family Game Nights and send home materials for the parents to use with their children (~$50/child for the three month session).  While the 'buddies' are totally volunteers, there are costs associated with organizing the group training sessions and game nights.  We'll work with our partner schools to find free or low-cost space rentals, and arrange catering sponsorship with local companies or from one of our volunteer 'buddies'.  All of the coordinators work remotely, so we don't have any office expenses or ongoing rent.  Our recruiting costs are fairly low, as we use free or low-cost websites and social media to attract new volunteers.  We do have costs associated with maintaining our online presence and setting up all of the online resources available for our families and volunteers, as well as insurance and other basic business necessities.  The total cost for each three month session is appropriately $100 per child, with some discounting as we scale. (See Appendix E for specific financial projections.)  


In order to cover the costs of reaching so many children and coordinating so many volunteers, the Early Math Initiative will fundraise in multiple ways.  As documenting is an integral part of our overall strategy, donors can 'sponsor a child' for $100 and watch him or her develop over the course of the three month program session.  Higher level donors can sponsor a set of five 'little buddies' for $500, a whole classroom for $2500, or a whole school for more.   These donors, in addition receiving to the online documentation, will be invited to come visit and do activities with their sponsees at family game night.  All donors will be nudged toward donations that automatically recur every new session, or monthly, so that this funding stream remains fairly consistent without constantly needing to find new donors.  Whenever we're getting ready to start a new region, we'll run a specific crowdfunding campaign online, such as through IndieGoGo, with different donation levels.

  
Also as we develop our math games, online videos, and other materials, they'll be available for purchase on our website through a one-for-one model like Toms Shoes.  Higher-income families who want to use our research-based early math activities with their children can buy specific activities or a whole package, and their purchase also buys one for our participating low-income families.  If there is interest, we may also run paid family game nights, again on a one-for-one model where the revenues from a paid night would cover the costs for a game night with our program families.  The Early Math Initiative will also be looking for grant money, specifically to study the impact of our interventions.  The Heising-Simons Foundation and McCormick Foundation are interested in early math learning, and we will be contacting them and other grant sources to see about applying.
**
'Curriculum' & Research

One of the key aspects of the Early Math Initiative is its strong focus on using research-based games, activities, and 'math talk'.  Good early math does not mean doing flashcards or writing on worksheets.  Instead the volunteer 'buddies' are trained in the Early Math Initiative 'curriculum', which we put in quotes because it's not a set curriculum of topics to do on week one through week twelve, but rather a collection of different activities and ways of interacting that help to promote the development of the important aspects of early math readiness.


In particular, early 'math talk' has been shown in multiple studies to be very influential in math development, whether the talk is coming from a caregiver at home (Levine et al, 2010) or from a teacher in the classroom (Kilbanoff et al, 2006).  Certain types of math talk are more beneficial, such as counting specific objects in front of you that the child can see, as opposed to just counting the numbers as high as you can go (Gunderson & Levine, 2011).  But not just counting 1, 2, 3 – young children who heard about fractions had higher math skills a year later (Jorquera, 2013).  Little kids are often ready for more advanced math than their parents or teachers might think.  Claussen, Engel, & Curran (2013) found that all kindergarteners in their nationally representative data benefited from exposure to advanced math concepts, no matter what their family income level was or what type of early education they had received or not.  While the Early Math Initiative volunteer 'buddies' are trained in typical math learning trajectories, they're also trained to mention concepts even if they don't think their 'little buddy' will understand yet – kids will often surprise you!


In addition to training in and practicing 'math talk', the volunteer 'buddies' also learn about some simple games and activities that have shown huge results in research.  For example, playing a basic board game with the numbers from one to ten in a straight line helps young children to make the shift from a logarithmic sense of numbers to a linear sense of numbers and can greatly improve their numerical magnitude knowledge with only 20 games over four sessions (Ramani & Siegler, 2014).  Sometimes it's the little tweaks that matter a lot!

**
Organizational & Social Impact Measurement

The Early Math Initiative's main purpose is to increase early math skills in young children in order to create a strong foundation for their later academic and life success.  But early math skills are not the only social value that the Early Math Initiative is striving for.  The children going through the program will also feel more confident and comfortable with mathematical problem solving, as well as see math as a fun and useful way to understand the world.  Through the family support activities, the children's parents will also become more comfortable with math in general and their own abilities.  The volunteer 'buddies' will benefit from their interactions through an increased connection with their community and an increased awareness of how much math is all around us in the world.


Some initial organizational outputs we'll be measuring include... number of volunteers trained and participating in the program, number of early education settings / classrooms participating, number of children working with a volunteer 'buddy', number of parents

attending the family game nights, and number of online video views.  


We will be measuring the early math skills and attitudes of the children before they start interacting with their 'buddy', after they complete a three month session of the program, and after they complete additional sessions if offered.  We will also be asking parents about their attitudes toward math, before and after their children complete the program.  These child and parent math attitude surveys will include items such as... enjoyment of math problem solving, feelings of competency, seeing math as useful, etc.  We'll be comparing any changes in parent attitudes to how often they attended the family game nights or reported using the take-home activities.  We'll also compare child skill scores and attitudes to this measure of parent engagement to see what effect it may have, to determine if we need to focus more or less on working with the families.


Later, we want to follow up with the children to see how they score upon kindergarten entry.  With additional grant funding, we may also be able to follow up in elementary school and even high school.  Long term, we hope to see impact on our participating children's academic grades and school completion.  Perhaps we'll even see an increase in the number of children entering STEM professions, but higher math skills are not just about making more scientific discoveries or starting another tech company – better mathematical ability can have a positive impact on adults in their everyday life and thus on the nation's economy.  
** 
Pilot Phase Action Plan
Summer 2014 – Goal: To begin the implementing the Pilot Phase

1) Coordinate the weekly times for the 'buddies' to meet their 'little buddies'

- Confirm preschool classroom, and get the schedule from the teacher

- Confirm 'buddies' commitment for the summer, and get their schedules

- Decide on times and which 'little buddies' go with which 'big buddies'

2) Refine 'curriculum' and start creating materials

- Meet with collaborators to consolidate research and ideas

- Email with advisory board researchers about adding any activities

- Meet with 'buddies' to train them on the 'curriculum' and show the research

- Obtain feedback from the 'buddies' after a few weeks to see how the curriculum is working

3) Make connections to secure new classrooms and new 'buddies' for the fall

- Post about both on Craigslist and Idealist

- Put up flyers at the local colleges

- Figure out where preschool teachers 'hang out', online or in-person

4) Fundraise in order to be able to buy materials for the fall

- Secure our fiscal sponsorship, and start our own 501c3 paperwork

- Create a crowdfunding campaign, with the different sponsorship options

- Get feedback from multiple people before launching

- Raise lots of money!  :-)

Appendix A – Social Problem Diagram
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Appendix B – Social Impact Model

Appendix C – Logic Model Diagram
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Appendix D – Business Model Canvas Diagram
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Appendix E – Scaling & Financial Projections
	
	Summer '14
	Fall '14
	Spring '14
	Summer '15
	Fall '15
	Spring '16

	
	
	
	
	
	
	

	Classrooms
	1
	5
	10
	15
	25
	40

	Children
	25
	125
	250
	375
	625
	1000

	Volunteer 'buddies'
	3
	20
	40
	65
	105
	165

	Team Coordinators
	1
	2
	4
	6
	10
	16

	Region Coordinators
	0
	1
	2
	3
	4
	5

	
	
	
	
	
	
	

	Materials Cost
	$625.00
	$6,250.00
	$12,500.00
	$18,750.00
	$31,250.00
	$50,000.00

	Coordinating Cost
	$1,000.00
	$4,800.00
	$9,600.00
	$14,400.00
	$19,200.00
	$24,000.00

	Event Cost
	$150.00
	$300.00
	$600.00
	$1,200.00
	$2,400.00
	$4,800.00

	Online Cost
	$200.00
	$400.00
	$600.00
	$800.00
	$1,000.00
	$1,200.00

	Other Cost
	$500.00
	$500.00
	$800.00
	$1,000.00
	$2,000.00
	$4,000.00

	
	
	
	
	
	
	

	Total Cost
	~$2500
	~$13000
	~$24,000.00
	~$37,000.00
	~$56,000.00
	~$84,000.00
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