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Abstract 

άwŜŀŎƘƛƴƎ {ǘǳŘŜƴǘǎ ƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅ wŜƎƛƻƴέ ŦƻŎǳǎŜǎ ƻƴ ŀ ǇƭŀƴƴƛƴƎ ŜŦŦƻǊǘ ǘƻ ǊŜǇƭƛŎŀǘŜ hŎŜŀƴ 

5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǎǳŎŎŜǎǎŦǳƭ ǇǊƻƎǊŀƳ ƳƻŘŜƭΣ ǿƘƛŎƘ ŎǳƭǘƛǾŀǘŜǎ ŀ new generation of science and 

conservation leaders from populations that are traditionally under-represented in Science, Technology, 

Engineering and Mathematics (STEM) fields. In order to increase the impact of this model, Ocean 

Discovery Institute planned to expand operations locally in San Diego, California and nationally through 

ǊŜǇƭƛŎŀǘƛƻƴ ƛƴ ƻǘƘŜǊ ǳǊōŀƴ ǿŀǘŜǊǎƘŜŘǎΦ ²ƛǘƘ ǎǳǇǇƻǊǘ ŦǊƻƳ bh!!Ωǎ .-WET Program, Ocean Discovery 

Institute embarked on a study to investigate the feasibility of replication in the /ƘŜǎŀǇŜŀƪŜ .ŀȅΩǎ 

ǿŀǘŜǊǎƘŜŘΦ ! ǘŜŀƳ ǿŀǎ ŀǎǎŜƳōƭŜŘ ǘƻ ǇǳǊǎǳŜ ǘǿƻ ƭƛƴŜǎ ƻŦ ƛƴǉǳƛǊȅΥ  όмύ ά²ƘƛŎƘ ǊŜǇƭƛŎŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ǿƛƭƭ ōŜ 

Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭΚέ ŀƴŘ όнύ ά²ƘƛŎƘ ƭƻŎŀǘƛƻƴΣ ƛŦ ŀƴȅΣ ǿƻǳƭŘ ŜƴŀōƭŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ǘƻ 

ǎǳŎŎŜŜŘΚέ ¢ƘŜ ǘŜŀƳ ǳǘƛƭƛȊŜŘ ƛƴǎǘƛƴŎǘ ōased on experience and data from multiple sources; including 

online demographic and organizational data, interviews, literature, and site visits; to make decisions 

throughout the study. With regard to replication strategy, the team concluded that a parent-affiliate 

structure would best support implementation of the model in San Diego and other urban underserved 

communities. This replication strategy required Ocean Discovery Institute to expand their program 

model to a more fully fleshed out business model that focuses on essential components that are 

required for success but allow for adaptation to local conditions.  With regard to location, three urban 

areas were considered - Baltimore, Maryland; Washington, DC; and Hampton Roads, Virginia.  Based on 

the similarity of community/student characteristics to the benchmark high school in San Diego; breadth 

of community-based, academic and STEM industry partners; funding capacity; and the degree of 

openness and interest demonstrated by all stakeholders in the region, the team selected the Booker T. 

Washington school-shed in Norfolk, Virginia as the best location for the first attempt at replication. A 

framework articulating specific objectives related to funding, development of organizational 

infrastructure, and program development will guide implementation from now through the start-up of 

operations in Norfolk. Securing funding will likely be the primary driver of the rate of implementation 

and, therefore, this should be an immediate priority. Ultimately, fidelity to the model is more important 

than meeting the estimated timeline. Success in San Diego, Norfolk, and any future sites, will depend 

upon this.
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Executive Summary 

Background on Project 

 
¢Ƙƛǎ ǇǊƻƧŜŎǘΣ ǘƛǘƭŜŘ άwŜŀŎƘƛƴƎ {ǘǳŘŜƴǘǎ ƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅ wŜƎƛƻƴΣέ ŦƻŎǳǎŜǎ ƻƴ ŀ ǇƭŀƴƴƛƴƎ effort to 

replicate a successful model that recruits and retains underserved youth from urban communities in 

science, technology, engineering and mathematics (STEM).  Currently, Ocean Discovery Institute 

provides tuition-free (but not commitment-free) programming to students within a single high-poverty, 

ethnically diverse community ς City Heights in San Diego, California. This model engages students in 

rigorous educational, scientific research, and 

environmental stewardship experiences as they grow from 

curious youngsters to young adults who will make a 

difference as science and conservation leaders. Ocean 

5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ Ƙŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ǎƛƎƴƛŦƛŎŀƴǘ 

impacts on student achievement. Nine of the 13 

elementary schools served by Ocean Discovery Institute 

have demonstrated increased scores on their state 

standardized tests during the course of their involvement 

with the program. Further, while nationally 1 in 10 low-

income, first-generation college students earn a degree, 8 

ƻŦ мл ƘƛƎƘ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ƛƴ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 

ǇǊƻƎǊŀƳǎ ŜŀǊƴ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ǿƛǘƘƛƴ р ȅŜŀǊǎΦ {ƛȄǘȅ 

percent of those graduates have majored in science or 

conservation fields.  

Because of these achievements, Ocean 

5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ Ƙŀǎ ǊŜŎŜƛǾed national 

recognition for its success in cultivating a new 

generation of leaders from populations that are 

traditionally under-represented in STEM fields and 

living in an urban, high-poverty community. Twelve 

years after our founding, Ocean Discovery Institute was 

ŀǿŀǊŘŜŘ ¢ƘŜ ²ƘƛǘŜ IƻǳǎŜΩǎ нлмм tǊŜǎƛŘŜƴǘƛŀƭ   !ǿŀǊŘ 

for Science, Mathematics, and Engineering Mentoring. 

Figure 1.  Third grade students begin on their path 
to science and conservation leadership, exploring 
their curiosities and gaining scientific understanding 
and skills as they perform a sea star dissection.  

Figure 2.  Locations in the continental United States where 
Ocean Discovery Institute may replicate.  Black logos are 
locations that have not yet been investigated.  Blue logo in 
CA represents the San Diego location. 
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¢ƘŜ ǇƭŀƴƴƛƴƎ ǘƻ ŜȄǇŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǇǊƻƎǊŀƳǎ ōŜƎŀƴ ƛƴ нллуΦ .ŀŎƪ ǘƘŜƴ 

the idea of increasing the scale of operations on both local and national levels began to take shape, all 

with the goal of reaching more underserved, urban youth. The strategy for local expansion has been 

focused on building the Living Lab, a place in the City Heights neighborhood where youth and their 

families from the community can learn about and participate in science and conservation activities. The 

strategy for national expansion focused on replication1 ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ƛƴ ŀ ƴǳƳōŜǊ 

of US urban communities (Figure 2).  

As part of a growing partnership with Ocean Discovery Institute, staff from the National Oceanic and 

!ǘƳƻǎǇƘŜǊƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ όbh!!ύ ŀǇǇǊƻŀŎƘŜŘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƭŜŀŘŜǊǎƘƛǇ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ 

possibility of replicating the model in the Chesapeake Bay ǊŜƎƛƻƴ ōŜŎŀǳǎŜ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 

ƳƻŘŜƭ ŀŘŘǊŜǎǎŜǎ bh!!Ωǎ ŜŘǳŎŀǘƛƻƴŀƭ Ǝƻŀƭǎ ǘƻ ƛƳǇǊƻǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƭƛǘŜǊŀŎȅ ŀƴŘ ŘƛǾŜǊǎƛŦȅ ǘƘŜ ¦{ 

ǿƻǊƪŦƻǊŎŜ ƛƴ ŦƛŜƭŘǎ ǊŜƭŀǘŜŘ ǘƻ bh!!Ωǎ ƳƛǎǎƛƻƴΦ CǳǊǘƘŜǊΣ ǘƘŜ ƳƻŘŜƭ ŎƻǳƭŘ Ŧƛƭƭ ŀƴ ŜȄƛǎǘƛƴƎ ƎŀǇ ƛƴ {¢9a 

education and workforce development in urban centers throughout the region. With support from 

bh!!Ωǎ .-WET Program in 2013, Ocean Discovery Institute embarked on a study to investigate 

ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ǊŜǇƭƛŎŀǘƛƴƎ ǘƘŜƛǊ ƳƻŘŜƭ ƛƴ ŀƴ ǳǊōŀƴ ŎŜƴǘŜǊ ǿƛǘƘƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅΩǎ watershed. The 

three urban areas considered were Baltimore, Maryland; Washington, DC; and Hampton Roads, Virginia.   

 

Methodology 

 
To assess whether replication of the model was feasible in the Chesapeake Bay region, Ocean Discovery 

Institute assembled a team of staff members, consultants, and advisors who collectively pursued two 

ƭƛƴŜǎ ƻŦ ƛƴǉǳƛǊȅΥ  όмύ ά²ƘƛŎƘ ǊŜǇƭƛŎŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ǿƛƭƭ ōŜ Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭΚέ ŀƴŘ όнύ ά²ƘƛŎƘ ƭƻŎŀǘƛƻƴΣ ƛŦ ŀƴȅΣ 

ǿƻǳƭŘ ŜƴŀōƭŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ǘƻ ǎǳŎŎŜŜŘΚέ ¢ƘŜǎŜ ǘǿƻ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘ ƳƻǊŜ 

or less simultaneously but relied on different methods and sources of data, including publicly available 

online data on demographics and organizations, stakeholder interviews, and site visits to the region. 

Additionally, the research was grounded by a review of the literature on replication of non-profit 

organizations, internal evaluation of Ocean Discovery LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΣ ŀƴŘ ŀ ǊŜǾƛŜǿ ƻŦ ŎŀǎŜ ǎǘǳŘƛŜǎ ƻŦ 

non-profit educational or workforce development organizations that have successfully replicated in the 

United States. The team utilized these data, as well as their instincts based on experience, to make 

decisions throughout the study.  

 

Findings Regarding Replication Strategy 
 

At the outset of this study, the replication team assumed that the best strategy for replication in the 

Chesapeake Bay would be to find a local partner that would adopt and adapt OcŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 

model. However, nine months into the study, that assumption was proven wrong. This meant that the 

ǘŜŀƳΩǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭ ǇŀǊǘƴŜǊǎ ǿƻǳƭŘ ŦƻŎǳǎ ƻƴ ǇŀǊǘƴŜǊǎ ǿƘƻ ƳƛƎƘǘ ŀǎǎƛǎǘ ǿƛǘƘ 

programming but not full adoption of the model. The team had to shift the approach from adoption by 

a partner to setting up a whole new organization. Therefore, in order for replication to occur, 
                                                           
1
 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ǊŜǇƭƛŎŀǘƛƻƴ ƛǎ άǘƘŜ ǘǊŀƴǎŦŜǊ ǘƻ ŀ ŘƛŦŦŜǊŜƴǘ ƭƻŎŀǘƛƻƴ ƻŦ ǘŜǎǘ concept, a pilot project, a small 
ŜƴǘŜǊǇǊƛǎŜΣ ŀƴŘ ǎƻ ŦƻǊǘƘΣ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǇŜŀǘ ǎǳŎŎŜǎǎ ŜƭǎŜǿƘŜǊŜέΣ ŀƴŘ ƛǎ ŀƭǎƻ ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǎŎŀƭŜ-ƻǳǘέ ό/ǊŜŜŎƘ нллуύΦ 
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the organizational structure of Ocean Discovery Institute must transition to one with a parent 

organization and local affiliates (Figure 3). Once this occurs, the existing San Diego-based organization 

will become an affiliate, Norfolk may be established as the second affiliate, and other sites may follow.   

This shift in approach also meant that 

Ocean Discovery Institute needed to 

expand their program model to a more 

fully fleshed out business model that could 

guide work in San Diego but also 

development of new organizations in 

other geographical locations. The business 

model has been designed to maintain 

fidelity to aspects that are essential for 

reaching and sustaining success regardless 

of location. These essential components 

include: the organizational culture 

founded on the unshakeable belief in 

ȅƻǳƴƎ ǇŜƻǇƭŜΩǎ ŀōƛƭƛǘȅ ǘƻ ǘǊŀƴǎŦƻǊƳ ǘƘŜƛǊ ƭƛǾŜǎΤ ǘƘŜ ǎȅǎǘŜƳǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ƻǇŜǊŀǘƛƻƴǎΤ ǘƘŜ Ŏƻǎǘ ǎǘǊǳŎǘǳǊŜ 

and resources needed to sustain operations; and the programs that result in transformational impacts 

on the students and their community. But the model also requires adaptation to local conditions 

including the needs and assets of the community being served.  

 

Findings Regarding Location for Replication 
 

Baltimore, Washington, and Hampton Roads all have high-poverty communities that would benefit from 

hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΣ ōǳǘ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ƻǇŜƴƴŜǎǎ ŀƴŘ ƛƴǘŜǊŜǎǘ ǳƴƛǉǳŜƭȅ ŘŜƳƻƴǎǘǊŀǘŜŘ ōȅ 

potential partners in Hampton Roads led the team to narrow their investigation to that area.   

To assess feasibility in this region, research focused on potential partners and sources of funding from 

Hampton Roads. The team concluded that Norfolk has the breadth of community-based, academic, and 

{¢9a ƛƴŘǳǎǘǊȅ ǇŀǊǘƴŜǊǎ ǿƛǘƘ ǘƘŜ ŎŀǇŀŎƛǘȅ ŀƴŘ ƛƴǘŜǊŜǎǘ ǘƻ ǎǳǇǇƻǊǘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΦ ¢ƘŜ 

region also has the funding capacity to sustain operations of a Norfolk affiliate once it is established. It is 

projected that this affiliate can be self-sufficient from the initial implementation period onward, but this 

must be verified by the Norfolk board of directors once it is established. Further, the Norfolk 

Redevelopment and Housing Authority is one partner that will be critical during the early stages of 

replication because, as a community-based organization, they can be a champion, opening doors for 

Ocean Discovery Institute to a wide range of stakeholders in the area. These factors led the team to 

conclude that Norfolk would be the best location for the first attempt at replication. 

Figure 3.  Recommended new structure of Ocean Discovery Institute 
that will support replication in new locations nationally and expansion 
ǿƛǘƘƛƴ {ŀƴ 5ƛŜƎƻΩǎ /ƛǘȅ IŜƛƎƘǘǎ ŎƻƳƳǳƴƛǘȅΦ  

Parent 
Organization 

San Diego 
Affiliate 

Norfolk 

Affiliate 

Future Affiliate 
Locations TBD 
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Within Norfolk, the Booker T. Washington High School feeder pattern has been identified as the school-

shed2, which includes the housing projects of Young 

Terrace and Tidewater Gardens, managed by Norfolk 

Redevelopment and Housing Authority. Why the Booker T. 

Washington school-shed?  The demographics of the 

student population were closest to the benchmark school-

shed, Hoover High School in San Diego, with respect to 

racial diversity, the size of the student population, the 

percentage of students qualifying for Federal free or 

reduced lunch, the high school graduation rate, and the 

academic proficiency scores. In addition, input from the 

Deputy Superintendent of Norfolk Public Schools and 

representatives of the Norfolk Redevelopment and Housing 

Authority confirmed that the Booker T. Washington school-

shed has the greatest need for Ocean 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 

model. 

 

Conclusions 

 
Replication in the Chesapeake Bay region is feasible, and Norfolk, Virginia and Booker T. Washington 

IƛƎƘ {ŎƘƻƻƭΩǎ ǎŎƘƻƻƭ-shed are the best places to start. It is recommended that replication in this city and 

school-ǎƘŜŘ ǇǊƻŎŜŜŘǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ wŜǇƭƛŎŀǘƛƻƴ {ǘǊŀǘŜƎȅ aŀǘǊƛȄ 

(Appendix I), which is a framework for implementation from now through early years of program 

implementation in Norfolk.  This framework is divided into distinct phases of implementation containing 

groups of objectives (fundraising, organizational infrastructure, and program development) that must be 

met before the next phase begins. The 

following considerations should guide how the objectives of Ocean Discovery InstituteΩǎ replication 

strategy are implemented in the coming year:   

 

1. ¢ƘŜ wŜǇƭƛŎŀǘƛƻƴ ¢ŀǎƪ CƻǊŎŜ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎ ǎƘƻǳƭŘ ǊŜƳŀƛƴ ƛƴ 

place to ensure that objectives are met before the next phase begins. The full Board should be 

kept informed of progress, particularly as each phase concludes. 

2. hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ bh!! όŎƻŘƛŦƛŜŘ ƛƴ ŀ ƳŜƳƻǊŀƴŘǳƳ ƻŦ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǎƛƎƴŜŘ ƛƴ WŀƴǳŀǊȅ нлмрύ ǎƘƻǳƭŘ ōŜ ƭŜǾŜǊŀƎŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ bh!!Ωǎ ŀǎǎŜǘǎ ŀƴŘ 

capabilities are appropriately integrated as replication unfolds.  

                                                           
2
 A school-ǎƘŜŘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŀǊŜŀ ƛƴ ǿƘƛŎƘ ŀƭƭ ƻŦ ǘƘŜ ȅƻǳƴƎ ǇŜƻǇƭŜ άŦƭƻǿέ ƛƴǘƻ ŀ ǎƛƴƎƭŜ high school. It is how Ocean 

Discovery Institute defines the geographical extent of the community to be served by their model. 

Figure 4.  A schematic showing Ƙƻǿ ǘƘŜ ǘŜŀƳΩǎ 
focus narrowed over the course of the 
feasibility study. 
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3. Additional advisors and consultants should be integrated as needed to provide expertise not 

ǇǊŜǎŜƴǘ ŀƳƻƴƎ ǎǘŀŦŦ ŀƴŘ wŜǇƭƛŎŀǘƛƻƴ ¢ŀǎƪ CƻǊŎŜ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ǇŀǊŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ business 

model and the materials the parent organization will provide to the Norfolk affiliate.   

4. A strong communications plan should be developed to ensure existing relationships with 

partners and potential partners in Norfolk continue to be fostered.  

5. Norfolk relationships should be the primary mechanism for identifying potential board 

members.  

6. Start-up funding must rely on national funders to support (1) Ocean Discovery San Diego 

growing to reach its entire school-shed, (2) the establishment of a parent organization, and (3) 

the establishment of the Norfolk affiliate so that it is ready to begin operations. 

7. Securing funding for each phase will likely be the primary driver of the rate of implementation 

and, therefore, embarking upon the national funding strategy should be an immediate priority. 

8. Ultimately, fidelity to the model is more important than meeting the estimated timeline. 

Success in San Diego, Norfolk, and any future sites, will depend upon this.   
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Reaching Students in the Chesapeake Bay Region ς A Replication Project 

Introduction   

History of the Project  
 

¢Ƙƛǎ ǇǊƻƧŜŎǘΣ ǘƛǘƭŜŘ άwŜŀŎƘƛƴƎ {ǘǳŘŜƴǘǎ ƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅ wŜƎƛƻƴΣέ ŦƻŎǳǎŜǎ ƻƴ ŀ ǇƭŀƴƴƛƴƎ ŜŦŦƻǊǘ ǘƻ 

replicate a successful program that recruits and retains underserved youth from urban communities in 

science, technology, engineering and mathematics (ST9aύΦ  hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ Ƙŀǎ 

received national recognition for its success in cultivating a new generation of leaders from populations 

that are traditionally under-represented in STEM fields and living in an urban, high-poverty community. 

With support from the National Oceanic and Atmospheric Administration (NOAA), Ocean Discovery 

Institute has been studying the feasibility of replicating their model of programs in an urban center 

ǿƛǘƘƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅΩǎ ǿŀǘŜǊǎƘŜŘΦ   

¢ƘŜ ǇƭŀƴƴƛƴƎ ǘƻ ŜȄǇŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǇǊƻƎǊŀƳǎ ōŜƎŀƴ ƛƴ нллуΦ .ŀŎƪ ǘƘŜƴ 

the idea of increasing the scale of operations on both local and national levels began to take shape, all 

with the goal of reaching more underserved, urban youth. The strategy for local expansion has been 

focused on building the Living Lab3, a place in the City Heights neighborhood of San Diego, California 

where youth from the community 

and their families can learn about and 

participate in science and 

conservation activities.  This strategy 

is based on a thoughtful analysis by 

board members and staff examining 

the need ǿƛǘƘƛƴ {ŀƴ 5ƛŜƎƻΩǎ /ƛǘȅ 

Heights neighborhood (with 20,000 

underserved residents under the age 

of 18), the capacity of the 

organization to achieve desired  

outcomes with a much larger 

population of students, and the 

capacity of the San Diego area to 

provide the resources to do so.    

                                                           
3
 Ocean Discovery Institute will build a permanent facility in the heart of this community, allowing Ocean Discovery Institute to 

reach every child in the school-shed. This will be the Living Lab, a state-of-the-art facility that will enable 20,000 young people 
to be engaged annually, increase quality of programming, and set the expectations the young people deserve. 

Figure 5. Locations in the continental United States where Ocean Discovery 

Institute may replicate its model.  Black logos are locations that have not yet 

been investigated.Blue logo in California represents the San Diego location. 
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The strategy for national expansion focused on replication4ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ƛƴ ŀ 

number of US urban communities (Figure 5).  Although both strategies were developed at the same time 

ōȅ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ōƻŀǊŘ ƻŦ ŘƛǊŜŎǘƻǊǎ ŀƴŘ ǎǘŀŦŦ ǿƛǘƘ ƛƴǇǳǘ ŦǊƻƳ ƭƻŎŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎΣ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 

initially focused on local scaling.  Once expansion of thŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ŎŀǇŀŎƛǘȅ ǿƛǘƘƛƴ {ŀƴ 5ƛŜƎƻ ǿŀǎ 

well underway, the organization was able to consider model replication in another region.   

While continuing to refine its model, measure program impact, and make progress on building the Living 

Lab in City HeƛƎƘǘǎΣ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ƭŜŀŘŜǊǎƘƛǇ ƳŜǘ ǿƛǘƘ ǘƘŜ ƭŜŀŘŜǊǎƘƛǇ ƻŦ bh!!Ωǎ hŦŦƛŎŜ ƻŦ 9ŘǳŎŀǘƛƻƴ 

in February 2011 to discuss opportunities to expand collaborations between the two organizations. 

NOAA had recently created a 20-year strategic plan that outlined two main goals: (1) improving public 

environmental literacy and (2) creating a diverse workforce in scientific and engineering fields related to 

bh!!Ωǎ ƳƛǎǎƛƻƴΦ ¢ƘǳǎΣ ǘƘŜ ŜŘǳŎŀǘƛƻƴŀƭ Ǝƻŀƭǎ ƻŦ ōƻǘƘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜ ŀƴŘ bh!! ǿŜǊŜ ǿŜƭƭ 

aligned. FurtherΣ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜ ŀƭǊŜŀŘȅ ƘŀŘ ƻƴƎƻƛƴƎΣ ǎǘǊƻƴƎ ŎƻƭƭŀōƻǊŀǘƛƻƴǎ ǿƛǘƘ bh!!Ωǎ 

National Marine Fisheries Service that involved high school students in authentic scientific research, so it 

was logical to all parties to explore a deeper partnership. At that same time, Ocean Discovery Institute 

ǿŀǎ ƛƴ ǘƘŜ ƳƛŘǎǘ ƻŦ ǇƭŀƴƴƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ [ƛǾƛƴƎ [ŀō ƛƴ /ƛǘȅ IŜƛƎƘǘǎΤ bh!!Ωǎ hŦŦƛŎŜ ƻŦ 9ŘǳŎŀǘƛƻƴ 

assisted in recruiting scientists whose expertise was needed for the Living Lab design workshops in June 

and September of that year.   

The Living Lab workshops provided participants from NOAA with a deeper understanding of, and 

ŀǇǇǊŜŎƛŀǘƛƻƴ ŦƻǊΣ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƛƳǇŀŎǘǎ ƻƴ ǳǊōŀƴ ŀƴŘ ǳƴŘŜǊǎŜǊǾŜŘ ȅƻǳǘƘΦ Lƴ  

September 2011, at the end of the second Living Lab ǿƻǊƪǎƘƻǇΣ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ŦǊƻƳ bh!!Ωǎ  

hŦŦƛŎŜ ƻŦ 9ŘǳŎŀǘƛƻƴΣ bh!!Ωǎ /ƘŜǎŀǇŜŀƪŜ .ŀȅ hŦŦƛŎŜΣ ŀƴŘ ǎŜƴƛƻǊ ǎǘŀŦŦ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ  

LƴǎǘƛǘǳǘŜ ŘƛǎŎǳǎǎŜŘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƛƳǇƭŜƳŜƴǘƛƴƎ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅΩǎ ƳƻŘŜƭ ƻŦ ǇǊƻƎǊŀƳǎ ƛƴ ²ŀǎƘƛƴƎǘƻƴΣ 

DC or Baltimore, Maryland. At this same time Ocean Discovery had been notified that they would be given 

a Presidential Award for Excellence in Science, Mathematics, and Engineering Mentoring (which was 

officially awarded in December 2012). This award provided national recognition for the successes of Ocean 

5ƛǎŎƻǾŜǊȅΩǎ ƳƻŘŜƭ ƛƴ ŜƴƎŀƎƛƴƎ ŀƴŘ ǊŜǘŀƛƴƛƴƎ ǳƴŘŜǊǎŜǊǾŜŘΣ ǳǊōŀƴ ȅƻǳǘƘ ƛƴ {¢9a ŦƛŜƭŘǎΦ {ƛƴŎŜ bh!!Ωǎ 

Chesapeake Bay Office has a robust environmental education program and network of environmental 

education practitioners in Maryland, the District of Columbia and Virginia, Christos Michalopoulos and 

{ŀǊŀƘ {ŎƘƻŜŘƛƴƎŜǊ ƛƴ bh!!Ωǎ hŦŦƛŎŜ ƻŦ 9ŘǳŎŀǘƛƻƴ ǊŜŀŎƘŜŘ ƻǳǘ to their colleagues managing the Bay 

Watershed Education & Training (B-WET) Program for the Chesapeake Bay about replicating the Ocean  

Discovery model in their region. Everyone agreed it was worth exploring and in January 2012  

NOAA convened a meeting of ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΣ bh!!Ωǎ hŦŦƛŎŜ ƻŦ  

9ŘǳŎŀǘƛƻƴΣ bh!!Ω ǎ /ƘŜǎŀǇŜŀƪŜ .ŀȅ hŦŦƛŎŜΣ ŀƴŘ .-WET partners from Washington, DC and Baltimore. 

During that meeting, the B-WET partners and NOAA Chesapeake Bay staff identified gaps in current 

ŜŘǳŎŀǘƛƻƴŀƭ ǇǊƻƎǊŀƳƳƛƴƎ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ǘƘŀǘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅΩǎ ƳƻŘŜƭ ǿƻǳƭŘ ōŜ ǳƴƛǉǳŜƭȅ ǇƻǎƛǘƛƻƴŜŘ ǘƻ ŦƛƭƭΦ 

These included the integration of STEM practices and content into environmental education programming, 

as well as the fact that Ocean Discovery Institute provides programming and opportunities to 

underserved, urban students over the course of their school careers. 

 

                                                           
4
 For the purpoǎŜǎ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ǊŜǇƭƛŎŀǘƛƻƴ ƛǎ άǘƘŜ ǘǊŀƴǎŦŜǊ ǘƻ ŀ ŘƛŦŦŜǊŜƴǘ ƭƻŎŀǘƛƻƴ ƻŦ ǘŜǎǘ ŎƻƴŎŜǇǘΣ ŀ Ǉƛƭƻǘ ǇǊƻƧŜŎǘΣ ŀ ǎƳŀƭƭ 
ŜƴǘŜǊǇǊƛǎŜΣ ŀƴŘ ǎƻ ŦƻǊǘƘΣ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǇŜŀǘ ǎǳŎŎŜǎǎ ŜƭǎŜǿƘŜǊŜέΣ ŀƴŘ ƛǎ ŀƭǎƻ ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǎŎŀƭŜ-ƻǳǘέ ό/ǊŜŜŎƘ нллуύΦ 



 

8 

Figure 6. Timeline of major milestones leading to this feasibility study and report.  

 

As a result of that meeting in January 2012, the staff managing the B-WET program for the Chesapeake 

Bay agreed to include replication as one of the priorities of their next funding opportunity in Fiscal Year 

2013. In preparation for submitting a grant proposal to the Chesapeake B-WET Program, Ocean 

5ƛǎŎƻǾŜǊȅΩǎ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎ ŀǎǎƛǎǘŜŘ ǘƘŜ ǎǘŀŦŦ ƛƴ ŘŜŦƛƴƛƴƎ ǘƘŜ ŎǊƛǘŜǊƛŀ ŜǎǎŜƴǘƛŀƭ ǘƻ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜƛǊ 

ƳƻŘŜƭΦ ¢ƘŜǎŜ ƪŜȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ όŘŜǎŎǊƛōŜŘ ƻƴ ǇΦфύ ǿƻǳƭŘ ƎǳƛŘŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎŜŀǊŎƘ ǇƘŀǎŜΣ ŜǾŜƴ ŀǎ the 

strategy for replication shifted. In addition to these criteria, Ocean Discovery Institute staff and board 

members identified a range of potential approaches for replication (Figure 7).  

 

  

     

ω Replication  
feasibility  
study report  
completed   

Apr 2015   

ω Research  
conducted on  
best location  
and strategy  
for replication    

Oct 2013  -   

Dec 2014   

ω B - WET  
planning grant  
begins,  
supporting  
replication  
feasibility  
study   

Sep 2013   

ω NOAA Office of  
Education and  
Chesapeake  
Bay Office  
explore idea of  
replicating  
Ocean  
Discovery's   
model in  
Chesapeake  
Bay region   

Jan 2012   

ω Ocean  
Discovery  
Institute  
includes  
expansion by  
replication in  
its strategic  
vision   

2008   
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Preliminary Success Criteria of the Ocean Discovery Institute Model  

1. Singular vision that focuses the scope of work including: 100% focus on young people underrepresented in 

the sciences (low income, first-generation, people of color, and English second language learners) and a 

single-community focus.   

2. Proximity to the ocean and the use of the ocean as a platform to teach Science, Technology, Engineering and 

Math (STEM).  

3. Situated within a STEM and knowledge-based economy to provide mentors, internship and career 

opportunities, and funding.  

4. Mechanism to maintain student continuity in an urban and densely populated community (e.g.  
ǘƘǊƻǳƎƘ ŦŜŜŘŜǊ ǎŎƘƻƻƭ ǎȅǎǘŜƳΣ ŀ άǎŎƘƻƻƭ-ǎƘŜŘέύΦ  

5. Strong relationships, built over time, with schools teachers and districts.  

6. Incorporation of community-based and best practice approaches to develop and enhance programming and 

organizational systems.  

7. Continual program enhancement process based on evaluation and outside resources.   

8. Innovative and intentional planning for all program and organizational activities.  

9. Strong and committed leadership with high accountability (including a mechanism to transition leadership to 

student leaders as they mature through the programs).   

10. tƻǿŜǊŦǳƭ ŎǳƭǘǳǊŜ ǘƘŀǘ ƛǎ ǊƻƻǘŜŘ ƛƴ ǘƘŜ ōŜƭƛŜŦ ƻŦ ȅƻǳƴƎ ǇŜƻǇƭŜǎΩ ŀōƛƭƛǘƛŜǎΦ   

11. Ability to secure diverse, sustainable financial support.  12. Programming that is based in the following 

guiding principles:   

a. In order to build and sustain interest in the sciences, young people must be provided with 

early life experiences in the sciences and continue to be engaged in progressively rigorous 

experiences throughout their education.  

b. Discovery provides the spark that makes young people want to learn.   

c. The most potent and empowering education provides authentic experiences such as 

scientific research and actions that benefit the environment.   

d. The best strategies for teaching science and building an environmental ethic incorporate 

experience in nature.  

e. ¢ƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘǎ ŦƻǊ ƭŜŀǊƴƛƴƎ ŘǊŀǿ ǳǇƻƴ ǎǘǳŘŜƴǘǎΩ ŀǎǎŜǘǎΣ ǘŀƭŜƴǘǎΣ ŀƴŘ 
strengths.  

f. Educational initiatives must eliminate the unique barriers faced by urban, diverse young 

people as they study science and pursue higher education.  
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Partnership with an existing organization initially appeared to be the best option because it would take 

fewer resources to move forward and would leverage local knowledge of community being served. 

hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƭŜŀŘŜǊǎƘƛǇ ǳǎŜŘ ǘƘŜ ŎǊƛǘŜǊƛŀ to identify the partner organization and the 

location for replication that would be the focus of their application to the B-WET program. Based on 

those criteria, they proposed to replicate their program model in Washington, DC with Living Classrooms 

of the National Capitol Region as a major partner. Ocean Discovery Institute was successful in securing 

$375,000 over a 3-year period to support the feasibility study described in this report5. ¢ƘŜ ǇǊƻƧŜŎǘΩǎ 

proposed scope was scaled back and the work plan underwent initial revisions based on both a reduced 

budget, as well as comments from the reviewers of the grant application and the NOAA program officer 

managing the award process. These changes allowed the project team a more realistic timeframe for 

planning (i.e., this feasibility study) and pilot implementation. Even with those changes, the approved 

work plan was based on the assumption that Ocean Discovery Institute would be assisting another 

existent organization with adaptation of their program model in Washington, DC and that it would 

include pilot implementation by Year 3. Both these assumptions would be revised as the feasibility study 

began yielding findings.   

During their first visit to Washington, DC after receiving the B-WET funding, Ocean Discovery LƴǎǘƛǘǳǘŜΩǎ 

project team realized they must expand their pool of potential partners in the region. There were several 

reasons for this. First, key personnel with whom the partnership strategy had been developed had 

recently departed Living Classrooms of the National Capital Region. Rather than forge ahead with Living 

Classrooms as their primary partner, the team decided to open the search for a local partner beyond 

Washington, DC. Second, the team was encouraged by their program officer not to limit their site 

investigations to Baltimore and Washington, DC, but to also include the Hampton Roads area. This 

ensured that the broader Chesapeake Bay region was considered.   

aŜƳōŜǊǎ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎ ǎŜǊǾŜŘ ƻƴ ŀ ǘŀǎƪ ŦƻǊŎŜ ǘƻ advise on replication 

strategies and implementation. Initially two interns were brought on board to assist with GIS analyses of 

                                                           
5
 Cooperative Agreement

 
No. NA13NMF4570200.    

Figure   7 .    A range of options were considered for replication   in the Chesapeake Bay region. Option C  was 
the preferred option at the start of the feasibility study, but this would change to D during the course of the  
study.   
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key characteristics of the urban centers under consideration, and  to investigate the literature on 

partnership models vis á vis replication. The latter was completed by a paid consultant as the team 

realized they needed someone with relevant experience who could work independently to produce the 

needed deliverables6.  Lastly, the core replication team was complete when John Dillow, formerly of 

Living Classrooms of the National Capitol Region, was brought on as a consultant because of his extensive 

experience with non-profit replication, and Sarah Schoedinger agreed to serve the project advisor from 

NOAA. With the replication team and task force in place, the team gathered at Ocean Discovery 

LƴǎǘƛǘǳǘŜΩǎ ƻŦŦƛŎŜǎ ƛƴ {ŀƴ 5ƛŜƎƻ ǘƻ ƳŀǇ ƻǳǘ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ŘŜŦƛƴŜ ƳŜǘǊƛŎǎ ŦƻǊ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ŀ ǎƛǘŜ ŀƴŘ 

ǇŀǊǘƴŜǊƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀǎ ǿŜƭƭ ŀǎ ǊŜŦƛƴŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎŜŀǊŎƘ ǘŀǊƎŜǘǎΦ  

In order to address the feasibility of replication in the Chesapeake Bay region, the project team used their 

model criteria (see box on p.9) to guide the development of quantitative and qualitative research methods 

in this feasibility study and these criteria were transƭŀǘŜŘ ƛƴǘƻ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ .ǳǎƛƴŜǎǎ aƻŘŜƭΦ 

The Methods section of this report will go into greater detail about how the team gathered and analyzed 

data, as well as managed the project. The Findings and Discussion section summarizes key findings and 

lessons learned, and in the Conclusions and Recommendations section we will discuss the recommended 

course of action and identify milestones that will be important to maintaining forward progress.  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
6 More on lessons learned about the use of unpaid interns are at the end of the Findings and Discussion section.  
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Who is Ocean Discovery Institute?   

Founded in 1999, Ocean Discovery Institute is a non-profit organization that uses science to empower 

young people from urban and underserved communities to transform their lives, their community and 

our world as scientific and conservation leaders. They concentrate their efforts on connecting an entire 

ŎƻƳƳǳƴƛǘȅ ǘƻ ǎŎƛŜƴŎŜ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƛƴ ƻƴŜ ƎŜƻƎǊŀǇƘƛŎ ŀǊŜŀ ōȅ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǎŎƘƻƻƭ-

shed ς an area in which all the young people of the community flow into one high school.   

To date Ocean DiscƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǿƻǊƪ Ƙŀǎ ōŜŜƴ ŎƻƴŘǳŎǘŜŘ ƛƴ ǘƘŜ ŎŜƴǘǊŀƭ {ŀƴ 5ƛŜƎƻ ƴŜƛƎƘōƻǊƘƻƻŘ ƻŦ 

City Heights. This community was chosen as the focus for these efforts because of the challenges it has 

and the opportunities that it provides. The community is densely populated with a low proportion of 

green space, much of which is in a degraded condition; 87% of students attending its high school are 

eligible for Federal free and reduced lunch programs and less than half graduate high school (Table 4). 

However, the community is young with 34% of the population is below the age of 18 (Table 6); is 

upwardly mobile, as many are recent immigrants who have come to the United States to make a better 

life; exhibits rich linguistic and cultural diversity (97% are people of color and over 30 languages7 are 

ǎǇƻƪŜƴ ŀǘ ǘƘŜ ƘƛƎƘ ǎŎƘƻƻƭύΤ Ŏŀƴ ŘǊŀǿ ƻƴ {ŀƴ 5ƛŜƎƻΩǎ ŜȄǘŜƴǎƛǾŜ {¢9a-related academic and business 

communities; and contains four canyons that connect it to the Pacific Ocean 11 miles away (Table 7).   

Annually, Ocean Discovery Institute reaches 6,000 young people through tuition-free programs, and is 

growing to serve over 20,000 individuals in the San Diego region upon completion of the Living Lab. The 

organization is guided by the belief that young people have unlimited potential and want to make a 

difference and these young people will discover new ways to protect the ocean and nature, improve the 

health of their communities, and strengthen the quality of life in our world. Using their curiosity about the 

ocean to empower young people through education, scientific research, and conservation, Ocean 

Discovery Institute engages students early in their elementary school years and retains their involvement 

throughout high school, college, and beyond. The organization focuses on a single community to maximize 

the impact of its services on that community.  

What is the model to be replicated and why does it work?   

/ƻǊŜ ǘƻ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ƛǎ ŀ ǇȅǊŀƳƛŘ ŀǇǇǊƻŀŎƘ ǘƻ ƛǘǎ ǇǊƻƎǊŀƳǎΣ ǿƘŜǊŜ ǘƘŜ 

intensity of the experience increases with each level but fewer students are directly impacted. Curiosity, 

understanding and skills relevant to science, conservation, and leadership are gained at each level.    

The base of the pyramid (Figure 8) represents the community initiatives. These programs engage young 

people, their families and neighbors within the school-shed through frequent and diverse opportunities 

that demonstrate how science and conservation are relevant to their daily lives and results in a stronger 

community.  At the next level, the student initiatives engage students and teachers within their 

instructional settings to ensure that every student is engaged in hands-on science through direct 

instruction in the classroom and in field environments. Finally, at the highest level of the pyramid, Ocean 

Discovery Institute prepares scientific leaders by engaging approximately 100 middle school, high school, 

                                                           
7
 City Heights Partnership for Children.  City Heights Starting Point ς Baseline Report, .p.11   
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and college students in a series of 

rigorous, out-ofschool scientific 

experiences over multiple years. These 

experiences are combined with 

mentoring and support services to 

provide a pathway to science and 

conservation careers.   

Mentoring is an essential component of 

these initiatives. Scientists, engineers, 

and technology and conservation 

professionals from the local area and 

ōŜȅƻƴŘ ǎŜǊǾŜ ŀǎ ǎǘǳŘŜƴǘǎΩ ƳŜƴǘƻǊǎΤ ƻƭŘŜǊ 

students often serve as mentors to the 

younger ones from their community. By 

providing consistent academic and social 

ǎǳǇǇƻǊǘǎ ǘƻ ǘƘŜǎŜ ȅƻǳǘƘ ƻƴŎŜ ǘƘŜƛǊ ŎǳǊƛƻǎƛǘȅ ƛǎ ǎǇŀǊƪŜŘΣ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅΩǎ ǇǊƻƎǊŀƳǎ ŀǊŜ ŀŎƘƛŜǾƛƴƎ 

significant results both with individuals and the community of City Heights.  

What are the impacts of this model?  While the staff and volunteers who work with these students day-

to-Řŀȅ Ŏŀƴ ǇǊƻǾƛŘŜ ǉǳŀƭƛǘŀǘƛǾŜ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ǘǊŀƴǎŦƻǊƳŀǘƛǾŜ ƛƳǇŀŎǘǎ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 

ǇǊƻƎǊŀƳƳƛƴƎΣ Ǝŀƛƴǎ ƛƴ ǎŎƛŜƴǘƛŦƛŎ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŀǘǘŀƛƴƳŜƴǘ ƻŦ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜs in STEM and 

conservation majors have also been quantified. For example, 9 of the 13 elementary schools served by 

Ocean Discovery Institute have demonstrated increased scores on their state standardized tests during 

the course of their involvement with the program. In addition, when compared with other San Diego 

area schools with similar demographics, these schools, on average, score significantly higher in their 

state science tests8. At the high school level, 100% of the students, who participated in the Leaders 

Initiative, graduate high school, compared to 42% of their school peers. Of those Leaders who graduated 

high school, 80% enrolled in a four-year college or university, while only 39.5% of their school peers 

actually completed the coursework needed to apply to a four-year institution, and less than 12% 

enrolled9. While nationally 1 in 10 low-income, first-generation college students earn a degree, 8 of 10 

ǎǘǳŘŜƴǘǎ ƛƴ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ [ŜŀŘŜǊǎ LƴƛǘƛŀǘƛǾŜ ŜŀǊƴ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ǿƛǘƘƛƴ р ȅŜŀrs10. 

                                                           
8
 CƛŦǘƘ ƎǊŀŘŜ /ŀƭƛŦƻǊƴƛŀ {ŎƛŜƴŎŜ {ǘŀƴŘŀǊŘǎ ¢Ŝǎǘ ǎŎƻǊŜǎ ǿŜǊŜ ŀŎŎŜǎǎŜŘ ǳǎƛƴƎ ǘƘŜ {ŀƴ 5ƛŜƎƻ ¦ƴƛŦƛŜŘ {ŎƘƻƻƭ 5ƛǎǘǊƛŎǘΩǎ hŦŦƛŎŜ ƻŦ 

Accountability performance level reports by school. Comparison schools in San Diego with similar demographics and challenges to 

those partnered with Ocean Discovery Institute were selected for the analysis. These schools scores were then compared using a 

paired t-ǘŜǎǘΦ  hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǎŎƘƻƻƭǎ ǇŜǊŦƻǊƳŜŘ мо҈ ƘƛƎƘŜǊ ƻƴ ŀǾŜǊŀƎŜ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ ǎƛƳƛƭŀǊ ǎŎƘƻƻƭǎ όǇҐΦллпύΦ 

Comparison data are from 2012 as the California Department of Education is no longer ranking similar schools in the same way it 

had previously.  
9
 Data on course work completions by school are from the California Department of Education, Data Reporting Office for data 

compiled as of: 3/24/2014, http://data1.cde.ca.gov/dataquest/.  Data on college enrollment refers to students enrolling in 
California state schools (California County Comparison - Fiscal, Economics, and Population ς Graphs, available at 
http://www.cpec.ca.gov/FiscalData/CACountyEconGraph.ASP (last visited January 2015). While it is possible a few students are 
enrolling in four-year colleges outside of the state system, it is unlikely due to the high cost. The numbers are so small that they 
are assumed to be negligible in affecting the overall percentages.   
10

 The Pell Institute, 2008. Moving Beyond Access: College success for low-income, first-generation students.   

Figure 8. hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ǇǊƻƎǊŀƳǎ ōǳƛƭŘ ƻƴ ŜŀŎƘ 

other, providing opportunities to engage in scientific discovery 

and stewardship of the local watershed developing leadership 

skills and abilities. 
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Finally, of the Leaders Initiative students who enrolled in a four-year college or university, 60% graduate 

with a major in a STEM or conservation field.  

By providing rigorous educational, scientific research, and environmental stewardship experiences, Ocean 

Discovery Institute develops curiosity, scientific understanding and skills, and leadership abilities in 

underserved urban youth as they grow from early ages into early careers. This is achieved through 

providing continuous, tuition-free experiences across one entire school-shed.   

The use of a watershed as both a real-world connection for the community they serve as well as a 

metaphor for student matriculation, enables transferability of the model to other urbanized communities 

in the United States as everyone lives in a watershed and each urban community has at least one school-

ǎƘŜŘΦ ¢Ƙƛǎ ǎǘǳŘȅ ǎŜǘ ƻǳǘ ǘƻ ŘƛǎŎƻǾŜǊ ƛŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ŎƻǳƭŘ ōŜ ǊŜǇƭƛŎŀǘŜŘ ƛƴ ŀƴȅ ƻŦ ǘƘŜ 

urban communities of the Chesapeake Bay and under what circumstances.   
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For  decades, Swan Canyon  ς   one of four major canyons that carve the urban neighborhood  

of City Heights  ς   was a place of both environmental and societal degradation. Invasive  

plants choked the canyon habitats, which became a haven for drug dealing, illegal dumping 

transiency and a catch - all for the contents of polluted storm water runoff from the streets  

above.    

Against this backdrop, Ocean Discovery Institute has made incredible strides to transform  

this landscape by engaging over 15,000 City Heights families,   community members, and  

young people  -   like Sonya Vargas  -   to take action and improve the environment in their  

community.    

Because of this, the canyon has been transformed, the community values and enjoys the  

watershed habitat, and young people like Sonya  are on their way to become scientific  

leaders.    

More than 5,000 native plants have been planted, invasive plants are gone, and 3,000  

pounds of trash, that might have otherwise have wound up in San Diego Bay or the Pacific  

Ocean, have been removed.    

²ƘŀǘΩǎ  more  -   in the process of leading her community to restore this habitat, Sonya worked  

alongside scientists, gained knowledge about restoration ecology, and learned how the  

world works and how she can make a difference. She has just graduated from UC Santa  

B arbara with a degree in biology and begun her career at a local environmental consulting  

firm.    

άLǘ ƛǎ ǎƻ ƛƴǎǇƛǊƛƴƎ ǘƻ ǎŜŜ {ǿŀƴ /ŀƴȅƻƴ ǊŜǎǘƻǊŜŘ ōŀŎƪ ǘƻ ƛǘǎ ƴŀǘǳǊŀƭ ōŜŀǳǘȅΣ ōǳǘ ǘƘŜ ōŜǎǘ ǇŀǊǘ  

about it is that through restoring these natural areas, we are abl e to simultaneously restore  

ƻǳǊ ŎƻƳƳǳƴƛǘƛŜǎΣέ ǎŀƛŘ {ƻƴȅŀΦ   
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Methods  

Approach  

Lǎ ƛǘ ŦŜŀǎƛōƭŜ ǘƻ ǊŜǇƭƛŎŀǘŜ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅ ǊŜƎƛƻƴΚ  ¢Ƙƛǎ ƛǎ ǘƘŜ 

main question this study sought to address.  This question was broken down into two sub-parts:  (1) 

ά²ƘƛŎƘ ǊŜǇƭƛŎŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ǿƛƭƭ ōŜ Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭΚέ ŀƴŘ όнύ ά²ƘƛŎƘ ƭƻŎŀǘƛƻƴΣ ƛŦ ŀƴȅΣ ǿƻǳƭŘ ŜƴŀōƭŜ 

ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ǘƻ ǎǳŎŎŜŜŘΚέ  ¢ƘŜǎŜ ǘǿƻ ǇŀǊǘǎ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴ ǿŜǊŜ 

investigated more or less simultaneously but relied on different methods and sources of data which will 

be described further in this section and Appendix A.  The team utilized instinct based on experience and 

data to make decisions throughout the study.   

The Project Team  

Planning for replication in the Chesapeake Bay has relied on an array of stakeholders and staff for 

guidance.  Various members from these groups provided input prior to the B-WET Program award as 

well as during this feasibility study phase of the project.  This input has guided the core replication team 

throughout the project.  The core team comprises:  

Å {ƘŀǊŀ CƛǎƭŜǊΣ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ ŀƴŘ CƻǳƴŘŜǊΦ {ƘŜ ǇǊƻǾƛŘŜŘ ǎǘǊŀǘŜƎƛŎ 

guidance with staff and board.    

Å Lindsay Goodwin, Ocean DiǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ !ǎǎƻŎƛŀǘŜ 5ƛǊŜŎǘƻǊΣ Ƙŀǎ ōŜŜƴ ǿƛǘƘ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ 

since 2001. She focused on developing and growing programs in San Diego and was responsible 

for development of key project deliverables for the study.   

Å Carla Pisbe, Ocean Discovery InsǘƛǘǳǘŜΩǎ wŜǇƭƛŎŀǘƛƻƴ tǊƻƧŜŎǘ /ƻƻǊŘƛƴŀǘƻǊΣ ōŜƎŀƴ ŀǎ ǎǘǳŘŜƴǘ ƛƴ нллпΦ 

She coordinated the project team and represented community and student instincts during the 

study.    

Å aŀŎYŜƴȊƛŜ {ŀƴŘȅΣ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ 5ƛǊŜŎǘƻǊ ƻŦ tƘƛƭŀƴǘƘǊƻǇȅΣ Ƙŀǎ ōŜŜƴ ǿƛǘƘ ǘhe 

organization since 2010, leading fundraising efforts and ensuring financial sustainability of the 

organization. She assisted with development of a plan to start and sustain replication in a new 

location.  

Å John Dillow, a consultant with Orenda Associates, has extensive experience with creating, 

acquiring, merging, and replicating non-profit organizations focused on environmental education 

and youth development in Baltimore and Washington, DC (among other locations). He assisted 

the team with on-the-ground research of potential partners, locations, and STEM and funding 

resources.   

Å {ŀǊŀƘ {ŎƘƻŜŘƛƴƎŜǊΣ ŀ ǎŜƴƛƻǊ ǇǊƻƎǊŀƳ ƳŀƴŀƎŜǊ ǿƛǘƘ bh!!Ωǎ hŦŦƛŎŜ ƻŦ 9ŘǳŎŀǘƛƻƴΣ ǇǊƻǾƛŘŜŘ ƭƛƴƪŀƎŜǎ 

ǘƻ ǊŜƎƛƻƴŀƭ ǇŀǊǘƴŜǊǎΣ ŜƴǎǳǊŜŘ bh!!Ωǎ ǊŜǎƻǳǊŎŜǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ǿƛƭƭ ōŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘo replication, 

and wrote this report.  

{ŜŀǊŎƘƛƴƎ ǘƘŜƛǊ ƭƻŎŀƭ ǇǊƻŦŜǎǎƛƻƴŀƭ ƴŜǘǿƻǊƪǎΣ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƭŜŀŘŜǊǎƘƛǇ ŀǎǎŜƳōƭŜŘ ŀ ǘŜŀƳ ƻŦ 

two interns   one to assist with GIS mapping of census data in the regions being considered for 

replication and the other  to conduct a literature review of replication strategies. Ultimately, they hired a 



 

17 

consultant to complete the work of the interns. Bemmy Mahammarov, a GIS specialist pursuing a PhD at 

University of California-Irvine, used GIS with publicly available data sources to assist the core team in 

identifying potential school-sheds in Baltimore, Washington, DC and the Hampton Roads11 region. Her 

preliminary analyses were supplemented by additional research by the project team members and 

Sarvat Maharramli. Sarvat is an independent management consultant who was with AECOM for 5 years 

where he managed operations, finance, procurement, reporting, monitoring, evaluation and client 

relationships of a regional climate change adaptation project that covered 27 countries in Asia and the 

Pacific. Sarvat also completed a review of the literature regarding replication models of social and 

educational programs. In addition, he provided continual guidance during the development of this 

report.   

hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩs Board of Directors established a task force composed of four members who 

have expertise in leadership development and culture management; communications; starting companies 

and bringing new products to market; and strategic planning for organizational development and funding.  

The members are:  

Å Kurt Gering (Board chair), Director of Talent Culture & Capability,  San Diego International Airport;  

Å Scott Grimes, Program Officer, Endangered Habitats League; and  

Å John Johns, President, Providence Marketing Corporation;  

Å Benson Lam, Vice President of Strategies and Operations, Qualcomm Technologies, Inc.  

Additionally, board member Ted Griswold, Partner with Procopio, Cory, Hargreaves & Savitch, LLP, 

provided legal expertise on the proposed organizational structure to support replication.  

Finally, Ocean Discovery staff, students, and their parents were asked to provide input at key points in 

preparation for and during the feasibility study on replication. Of particular importance to this feasibility 

study, all these stakeholders assisted in the development of the  

Ocean Discovery Institute Business Model, which defines the characteristics of the organization, of its 

operations, and of the community in which it works that together contribute to Ocean Discovery 

LƴǎǘƛǘǳǘŜΩǎ ǎǳŎŎŜǎǎΦ   

 

 

 

 

                                                           
11 

Hampton Roads is the name of a metropolitan area in Southeastern Virginia that includes the cities of Norfolk  Chesapeake, 

Newport News, Hampton, Portsmouth, Suffolk, Poquoson, Virginia Beach and Williamsburg 

(http://visithampton.com/discover/trivia/ and http://en.wikipedia.org/wiki/Hampton_Roads.   

  

http://visithampton.com/discover/trivia/
http://visithampton.com/discover/trivia/
http://visithampton.com/discover/trivia/
http://en.wikipedia.org/wiki/Hampton_Roads
http://en.wikipedia.org/wiki/Hampton_Roads
http://en.wikipedia.org/wiki/Hampton_Roads
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Data Collection and Analysis   

Which replication strategy will be most successful?  

To answer the question of which replication strategy would be best for successful implementation of 

hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΣ ǘƘǊŜŜ ƳŜǘƘƻŘǎ ǿŜǊŜ ǳǎŜŘΥ   

 

1. Literature review on published studies of replication by social service organizations in the United 

States and the United Kingdom;   

2. Research on thirteen active models by conducting interviews and/or reading case studies of 

educational or youth and workforce development organizations that had expanded operations 

through replication12; and   

3. Internal evaluation by Ocean Discovery Institute staff and board members regarding their 

existing business model.    

The information that was gleaned through this three-pronged approach (Figure 9) provided continual 

guidance as the team delved into the research on the best strategy for replication. The literature review 

and active model research identified successful models and lessons learned regarding expansion via 

ǊŜǇƭƛŎŀǘƛƻƴΦ ¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ƛƴŦƻǊƳŜŘ ǊŜŦƛƴŜƳŜƴǘ ƻŦ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ .ǳǎƛƴŜǎǎ aƻŘŜƭ ŀƴŘ 

recommendations for an organizational structure that can support replication long term and across 

multiple locations.  

The internal evaluation consisted of a series of facilitated workshops that brought together Ocean 

Discovery Institute staff, board members, students and families, and external partners to identify the 

essential components of their model, i.e., the components that drive success and are non-negotiable 

requirements. This internal evaluation identified the initial model criteria that eventually evolved into a 

more fully-described business model and informed decisions about the proposed organizational 

structures to support replication. These criteria were also translated into quantitative and qualitative 

variables that assisted the team in answering the second part of the overall research question regarding 

which location that would be best for replication based on how well the locations fit Ocean Discovery 

LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΦ  

                                                           
12

 Replication team members from Ocean Discovery Institute, reviewed case studies or conducted interviews with representatives of 

The Aravind Eye Hospital, AVID, Goodwill, Green Dot Public Schools, Harlem Children's Zone, Joblink, KaBOOM!, KIPP, Living 

Classrooms, Luna Dance Institute, Manchester Bidwell Corporation, Strive, and Year Up.    
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Which location, if any, would enable implementation of the model to succeed?  

Although initial meetings with potential partners and NOAA staff in January 2012 indicated that Ocean 

5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ŎƻǳƭŘ Ŧƛƭƭ ŀ ƴŜŜŘΣ ǘƘŜ ǉǳŜǎǘƛƻƴ ǿŀǎ ǎǘƛƭƭ ƻǇŜƴ ǊŜƎŀǊŘƛƴƎ ǿƘƛŎƘ ƭƻŎŀǘƛƻƴΣ ƛŦ ŀƴȅΣ 

would be suitable for replication. This question was addressed through two additional lines of 

investigation: (1) an analysis of how well each metro area fits the model and (2) an analysis of the capacity 

of the region to financially support the model.  The team used quantitative and qualitative approaches to 

inform these analyses.    

 

(1) Analysis of How Well Each Metro Area Fits the Model  

¢ƘŜ ƭƻŎŀǘƛƻƴǎΩ Ŧƛǘ ǘƻ ǘƘŜ ƳƻŘŜƭ ǿŀǎ ƛƴǾŜǎǘƛƎŀǘŜŘ ǳǎƛƴƎ ƘŀǊŘ όŜǎǎŜƴǘƛŀƭύ ŀƴŘ ǎƻŦǘ όƛƳǇƻǊǘŀƴǘ ōǳǘ ƴƻǘ 

essential) variables that were identified in the internal evaluation and then mapped to publicly available 

Řŀǘŀ ǎƻǳǊŎŜǎ όƛΦŜΦΣ ¦{ /Ŝƴǎǳǎ Řŀǘŀ ŦǊƻƳ нлмлΣ ǎǘŀǘŜ ŘŜǇŀǊǘƳŜƴǘǎ ƻŦ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƭƻŎŀƭ ǎŎƘƻƻƭ ŘƛǎǘǊƛŎǘǎΩ 

data from 2011-2012 academic year). These variables were reviewed at increasing levels of geographic 

granuƭŀǊƛǘȅ ŀǎ ǘƘŜ ǘŜŀƳΩǎ ǊŜǎŜŀǊŎƘ ǇǊƻŎŜŜŘŜŘ (Figure 10). Hard variables were characteristics of the 

school or community deemed essential to successful replication (Table 1 and Table 2). Threshold values 

for a few of the hard variables were established to assist in the winnowing process. Soft variables are 

ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ǿŜǊŜ ŘŜŜƳŜŘ ƛƳǇƻǊǘŀƴǘ ǘƻ ŘŜǘŜǊƳƛƴƛƴƎ ǇƭŀŎŜ ōǳǘ ƴƻǘ άŘŜŀƭ-ōǊŜŀƪŜǊǎέ ό¢ŀōƭŜ оύΦ IƻƻǾŜǊ 

High School, the main high school serving City Heights, provided the benchmark for school and 

community variables that were researched.  

Replication  
Strategy  

Assessment   

Literature  
Review:    

Research supporting  
replication  
approaches   

Active  
Models:   

Best practices &  
lessons learned  

from  
practitioners   

Internal  
Evaluation:  

Successful  
practices &  

lessons learned   

Figure   9 .    ¢ƘŜ ǘŜŀƳΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǿƘƛŎƘ ǎǘǊŀǘŜƎȅ ŦƻǊ ǊŜǇƭƛŎŀǘƛƻƴ ǿƻǳƭŘ ōŜ  
Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭ ƛƴ ƛƳǇƭŜƳŜƴǘƛƴƎ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅΩǎ ƳƻŘŜƭ ŎƻƳǇǊƛǎŜŘ ǘƘǊŜŜ ƳŜǘƘƻŘǎ  
whi ch drew on native knowledge of the staff and board members, findings from  
published literature on replication by other nonprofits providing educational and/or  
social services, and interviews with practitioners whose programs had  grown   from local 
level to r egional/national level .   
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Coarse level data were analyzed using GIS and Multi-dimensional 

Scaling (MDS)13.  These data analyses assisted the team in 

focusing on neighborhoods and high schools within the metro 

areas of Baltimore; Washington, DC; and Hampton Roads. Census 

tract data were mapped using GIS to understand the 

communities within each urban area.  Data from school districts 

were used to understand the student population characteristics.  

Where the numbers from the  

  
 

 

 

 

Table 1.  Data on high school and community characteristics were collected from publicly available sources to assess whether 

ŀƴȅ ǎŎƘƻƻƭǎ ǿƛǘƘƛƴ .ŀƭǘƛƳƻǊŜΤ ²ŀǎƘƛƴƎǘƻƴΣ 5/Τ ŀƴŘ IŀƳǇǘƻƴ wƻŀŘǎ Ŧƛǘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ǿŜƭƭΦ   

Coarse Level  Characteristics  

High School Variables  Community Variables  

% Students of Color    % People of Color  

% Receiving Free or Reduced Federal Lunch  Median Income   

% Black  % Black   

% Latino  % Latino    

% Asian   % Asian   

% White  % White  

Number Attending  Population Density    

Graduation Rate  % Population below 18 years of age  

Math Score (% at proficiency)    STEM Industry Presence  

Reading Score (% at proficiency)  Driving distance to ocean (mi)    

  Driving distance to watershed connection (mi)  

 

broader community did not match the data from the schools, the team flagged those areas for in-person 

visits to understand the discrepancy.  MDS plots were made using school districtderived data on student 

populations. Coarse level data also quantified the presence of STEM industry as potential employers, as 

well as mentors from academia, industry and government agencies in the Chesapeake Bay region.  

Medium level analyses focused on school-sheds throughout the Hampton Roads region to determine the 

best fit ǘƻ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΦ  CƛƴŜ ƭŜǾŜƭ ŀƴŀƭȅǎŜǎ ŘŜǘŜǊƳƛƴŜŘ ǘƘŜ ǎǇŜŎƛŦƛŎ ǎŎƘƻƻƭ-shed 

within Norfolk, VA that is the best fit to the model (Table 2 and Table 3).  

 

 

 
  

                                                           
13

 A full description of the GIS mapping and Multi-dimensional Scaling methods and preliminary results of coarse level analyses 
included in Appendix D.  

Figure 10. Levels of analyses on the possible location 

for replication in the Chesapeake Bay. The first level  

(coarse) assisted the team in confirming 3 urban areas 

each urban areas fit the model well enough to be 

considered. The next level of analyses led to determine 

the city and then the finest level led to the decision on 

school-shed. 

 
Figure 10. Levels of analyses on the possible location for 

replication in the Chesapeake Bay. The first level  (coarse) 

assisted the team in confirming 3 urban areas each urban 

areas fit the model well enough to be considered. The next 

level of analyses led to determine the city and then the 

finest level led to the decision on school-shed. 
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Table 2.  Hard variables on schools and community that were used for fine level assessments about location for replication, i.e., 

which school-shed best fits the Ocean Discovery Institute model.  

 

  

Fine Level Hard Variables  Threshold Value for Hard Variable  

Students are low income  Greater than 65% of students are low income (e.g.  
receive free & reduced lunch)  

Students are ethnically diverse and underrepresented in 

STEM  
Greater than 80% of population are students of color  

Students are low science achieving  No threshold applied  

Student graduation rates are low  No threshold applied  

Student population is dense  No threshold applied  

Students live within an urban, metropolitan center  No threshold applied  

Students are retained through a feeder school system  No threshold applied  

School has a culture rooted in the belief of young 

ǇŜƻǇƭŜΩǎ ŀōƛƭƛǘƛŜǎ  
No threshold applied  

Students are in close proximity to the ocean  No threshold applied  

STEM jobs are available in the region  No threshold applied  

  

Table 3.  Soft variables were employed at the fine level to settle on a school-shed and community served by that school-shed. No 

threshold values were set for these variables because of their qualitative nature.   

Fine Level Soft Variables (No Threshold Values for Soft Variables)  

School has existing relationship with STEM industry.    

School has existing relationship with an institution of higher education.   School has a 
superintendent who is interested and invested in our model.   

School has a focus and/or interest in science or STEM.   School has 

accessible tracking and performance data.    

School has a reputation for strong and committed teachers.    

School has a commitment to NGSS.   

Community has potential to access a watershed habitat.    

Community has potential partners to implement pieces of the model.     

Community has investments such as funding, community development, etc. that can be       leveraged.  
Community has a reputation for strong and committed leadership.  

Community has funders invested in improving the area.    

Community has a high numbers of recent immigrants and diverse languages spoken.  

  

 

Initially these variables were to be used to determine both the place for replication and to identify the 

ƻǊƎŀƴƛȊŀǘƛƻƴ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ǘƻ ŀŘƻǇǘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭΣ ōǳǘ ǿƘŜƴ ƛǘ ōŜŎŀƳŜ ŎƭŜŀǊ ǘƘŜ 

replication strategy had to change, the variables focused on people were now used to describe the culture 

of the location not to make a decision on a partner to adopt the model.  



 

22 

At each level of granularity in the analyses of which location best fits the model, qualitative data were 

collected through interviews by phone and in person during site visits to the region. These data 

ƛƴŦƻǊƳŜŘ ǘƘŜ ǊŜǇƭƛŎŀǘƛƻƴ ǘŜŀƳΩǎ ƴŜȄǘ ǎǘŜǇǎ ōȅ ŎƻƴŦƛǊƳing or belying conclusions drawn from the 

quantitative data and introducing the team to potential partners in each region. Additionally, as the 

team progressed from coarse to medium to fine level analyses, we returned to the coarser level 

findings about each location to ensure that our collective instincts and the data were consistent with 

each other and confirm that we were still on the right 

path to finding a location for replication (Figure 11). If 

data and instinct were not convergent, the team delved 

deeper into the data to improve our understanding 

before making decisions to choose one path or the other.    

Finally, the team compiled data on organizations working 

in each of the communities that most closely resembled 

in the benchmark school-shed of City Heights. Personnel 

from those organizations were interviewed by phone or 

in person during site visits to the Chesapeake Bay region. 

These organizations fell into several categories: those 

serving the needs of community (community-based 

organizations); STEM-related businesses/industry (public 

and private sector); STEM education providers; and 

potential funders (foundations, corporations, and 

individuals). In some cases, these categories are not 

mutually exclusive (e.g., some private sector STEM-

related corporations are also potential sources of funding 

for programs).  

  

(2) Analysis of the Capacity of Region to Financially Support the Model  

!ǎ ǘƘŜ ǘŜŀƳΩǎ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŜǎǎŜŘ ŦǊƻƳ ŎƻŀǊǎŜ ǘƻ ƳŜŘƛǳƳ ƭŜǾŜƭ ŀǎǎŜǎǎƳŜƴǘǎΣ ǘƘŜ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ 

replication strategy changed. With that change, the need to understand the capacity of the region to 

financially support and sustaiƴ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ōŜŎŀƳŜ ŀ ƳƻǊŜ ŎǊƛǘƛŎŀƭ ŎƻƳǇƻƴŜƴǘ ƻŦ 

the feasibility study. The consultant on the replication team, in conjunction with Ocean Discovery 

LƴǎǘƛǘǳǘŜΩǎ 5ƛǊŜŎǘƻǊ ƻŦ tƘƛƭŀƴǘƘǊƻǇȅΣ ƛŘŜƴǘƛŦƛŜŘ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ƻŦ ŦǳƴŘƛƴƎ ŦǊƻƳ Ŧƻundations, government 

agencies, and corporate and private philanthropy. These data were collected from publicly available 

sources online (e.g., annual reports and IRS 990 forms from non-profit foundations) as well as from 

interviews with leaders from the Hampton Roads Community Foundation, Hampton Roads Economic 

Alliance, and potential programmatic partners.   

! ƳƛȄ ƻŦ ƴŀǘƛƻƴŀƭ ŦǳƴŘŜǊǎ ŀƴŘ ƭƻŎŀƭ ǎƻǳǊŎŜǎ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘΦ 9ŀŎƘ ǿŀǎ ŀǎǎŜǎǎŜŘ ōŀǎŜŘ ƻƴ ƛǘǎ ά[L!έ ς 

Linkage, Interest, and Ability ς and whether funds could be used to support local efforts, national efforts 

(in San Diego and Norfolk), start-up costs, sustaining costs, and any combination of the above. LIA is an 

Ocean Discovery Institute-developed system for ranking potential donor prospects. This system ensures 

    

  

Figure 11. ! ǎŎƘŜƳŀǘƛŎ ǎƘƻǿƛƴƎ Ƙƻǿ ǘŜŀƳΩǎ ŦƻŎǳǎ 

shifted over the course of the feasibility study. 
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that Ocean Discovery Institute prioritizes the strongest prospects rather than expending valuable 

resources on all funding opportunities that present themselves. These three characteristics are defined 

as:  

1) Linkage - whether or not Ocean Discovery Institute has an existing relationship that could result in an 

introduction to a prospect;  

2) Interest - ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƘŜ ǇǊƻǎǇŜŎǘ Ƙŀǎ ƛƴǘŜǊŜǎǘǎ ŀƭƛƎƴŜŘ ǿƛǘƘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƛǎǎƛƻƴΤ 

and   

3) Ability - whether or not the prospect has the capacity to contribute financially.  

Each characteristic is assessed and given a score of 1 to 3, with 1 being the weakest and 3 being the 

strongest. The scores are averaged and a final LIA score of 1 to 3 is assigned to all prospects.  

Tools and Process for Communication and Documentation  

The team also developed communication tools for reaching out to prospective partners in each city 

about the replication project. We developed a protocol for interviewing people in each region (including 

questions and process to be followed in each interview) to ensure we consistently gathered data on 

potential partners, locations, and strategies that would lead to successful replication (Appendix B). 

However, strict adherence was not required and we deviated from these protocols when circumstances 

required it. Additionally, the members of the core replication team provided project updates to potential 

partners and current stakeholders every few months.  

Because of the geographical distribution of the core replication team (one member near Baltimore, one in 

Charlotte, and four in San Diego), the team set up an online space for sharing documents (BaseCamp) and 

maintaining a project calendar.  Throughout the project, the core team held regular conference calls every 

four to six weeks with two- to three-person teams checking in with each other more frequently as needed.  

¢ƘŜ ǇǊƻƧŜŎǘ ŎƻƻǊŘƛƴŀǘƻǊ ǘǊŀŎƪŜŘ ǘƘŜ ǘŜŀƳΩǎ ǇǊƻƎǊŜǎǎ ǿƛǘƘ ŀ Dŀƴǘǘ ŎƘŀǊǘ ŀƴŘ ǇǊŜǇŀǊŜŘ ŘŜǘŀƛƭŜŘ ŀƎŜƴŘŀǎ 

and briefing materials for each in-person meeting (i.e., site visits to Baltimore; Washington, DC; and 

Hampton Roads or planning meetings in San Diego).  During site visits, the core team would conduct a 

Řŀƛƭȅ ŘŜōǊƛŜŦ ƻŦ ǘƘŜ ǘŜŀƳΩǎ ŦƛƴŘƛƴƎǎΦ ¢ƘŜǎŜ ǿŜǊŜ ǎŜƳƛ-structured to ensure we addressed outstanding 

questions that the site visit was intended to answer, and that we defined and assigned next steps. Notes 

about the daily debriefs were collated with notes taken by individual members of team to summarize the 

findings of each site visit.      
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Results and Discussion  

Which location, if any, would enable implementation of the model to succeed?  

  

/ƻŀǊǎŜ [ŜǾŜƭ !ǎǎŜǎǎƳŜƴǘ ƻŦ Iƻǿ ²Ŝƭƭ ǘƘŜ [ƻŎŀǘƛƻƴǎ Cƛǘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ aƻŘŜƭ 

and the Capacity of the Region to Support the Model  

  

The original plan for replication assumed that Ocean Discovery Institute would share their program 

model with another organization already operating in the region and assist them with adapting the 

model. This organization would be chosen because it was working with underserved youth in one of the 

/ƘŜǎŀǇŜŀƪŜ .ŀȅΩǎ ǳǊōŀƴ ŀǊŜŀǎ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ǎǘǊƻƴƎ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ Ƴƛǎǎƛƻƴ 

and culture. The initial proposal to NOAA identified Living Classrooms of the National Capitol Region as 

the implementing partner, and proposed Ward 7 or 8 in Washington, DC as the potential site for 

replication. However, with a the change in leadership at Living Classrooms of the National Capital Region 

early in the project, the replication team expanded the site options to include the metropolitan areas of 

Hampton Roads and Baltimore. Regardless, the assumption remained that the replication team would 

identify a lead organization to adopt the program model. Therefore data collection and analysis at the 

coarse level focused on confirming that (1) there was need for the model within the region and (2) there 

were communities and school-sheds that could serve as the focus for pilot implementation. Since the 

team relied on data gathering and instincts based on experience to guide its research, the findings below 

will reflect a blend of quantitative and qualitative data and instincts.  

  

CƛƴŘƛƴƎ ІмΥ  ¢ƘŜǊŜ ƛǎ ƘƛƎƘ ƴŜŜŘ ŦƻǊ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ƛƴ ǘƘŜ /ƘŜǎŀǇŜŀƪŜ .ŀȅ ǊŜƎƛƻƴΦ    

  

While not a shocking conclusion (given the feasibility study was funded based on preliminary analysis of 

ǘƘŜ ƴŜŜŘǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴύΣ Řŀǘŀ ƻƴ ǘƘŜ άƘŀǊŘ ǾŀǊƛŀōƭŜǎέ ŦƻǊ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ƘƛƎƘ ǎŎƘƻƻƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǘƘŀǘ 

Ŧƛǘ hŎŜŀƴ 5ƛǎŎƻǾŜǊȅ LƴǎǘƛǘǳǘŜΩǎ ƳƻŘŜƭ ƛƴŘƛŎŀǘed there were high schools that may have school-sheds with 

similarity to the benchmark, Hoover High School. These data also showed how unique the Hoover High 

school-shed and City Heights community are in terms of density and diversity of the population. None of 

the areas in the Chesapeake Bay region examined by the team were as densely populated or as racially 

diverse as City Heights, although several high schools showed high percentages of students of color (Table 

4).  

   

The GIS mapping of community variables and a multi-dimensional scaling plot of school and community 

variables confirmed that there were pockets of need within each urban area in the region that were high 

enough to meet the threshold values for the hard variables of Ocean Discovery InstitutŜΩǎ ƳƻŘŜƭ ǿƛǘƘ 

respect to percentage of students on Federal free/reduced lunch and percentage of students of color 

(Table 4 and Table 6).    

  



 

25 

Several Multi-dimensional Scaling (MDS) plots of hard variables for school and community 

characteristics were created to show the degree of similarity among a cluster of school-sheds so that the 

team could determine which merited further investigation with a site visit. The MDS plots generated 

from data on the few essential school characteristics (Students of Color and Percent of Population 

Receiving Federal Free and Reduced Lunch) showed that at least one high school in each urban area in 

the Chesapeake Bay was a highly similar to Hoover High School (Figure 12).  

  

  

Figure 12.  Coarse-level assessment: schools within the solid line are most similar to the current model in San Diego (Hoover 

High School).  Schools within the dashed line have a degree of similarity and worth further investigation.  

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


