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1. Executive Summary 

Future decision makers and bureaucrats must rely on data provided by Earth system 

models (ESMs) and analyses. Unfortunately, these models are often incomplete since 

many climate mechanisms are too complicated or poorly comprehended to recreate. 

Omission from ESMs means that the impact they have on climate is not represented in 

resulting analyses, leading to statistically biased results. Since there is no one policy 

which can resolve this problem, a new method is needed to present these oversights to the 

political community. 

This project is a free and interactive website which represents the function and role of 

two marine biogeochemical feedbacks currently excluded from ESMs 

(www.marinefeedbacks.com). The website includes explanations for the DMS cloud-

albedo feedback which involves the release of DMS by phytoplankton causing an 

increase in cloud concentration, albedo, and lifetime. In addition to the ice chlorophyll 

feedback which occurs during summer months while phytoplankton bloom and produce 

heat, melting sea ice. Descriptions were designed for non-scientists and targets future 

decision makers and bureaucrats. What users will learn from the website can lead to a 

greater amount of legislation which accounts for biases in climate analyses. 

Layout and design are fundamental to the website and project success. Every page 

included images or videos to keep content engaging while helping with explanations. 

Scientific terms, such as “thermohaline circulation” were replaced with more accessible 

descriptions, such as “Earth’s circulatory system.” Ultimately, the product presents 

significant facts and succinct descriptions while providing links with additional details. 

Included on the website is background information, executive summaries for each 

feedback, detailed explanation of their mechanisms, climate change impact, and future 

research.  

 

The project was completed under budget, costing $1,700. Expenses included $150 for the 

domain of the website, $1250 covering travel charges to submit and present the final 

product, and $300 for marketing funds. Currently, the website is being promoted by an 

advertisement campaign on Facebook and disseminated throughout student democratic 

networks at various universities.  

http://www.marinefeedbacks.com/
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2. Introduction 

 

2.1 Policy 

One of the greatest challenges facing next-generation decision makers is handling climate 

change. For most, their understanding of climate system mechanisms can be summarized 

by a few buzz words they hear, such as CO2 or rising sea level. It is because of this lack 

of understanding that new decision makers must rely on data provided by Earth system 

models (ESMs) and analyses. Unfortunately, models are often incomplete since many 

climate mechanisms are too complicated or poorly comprehended to recreate. For most 

this is not a significant problem, because the influence on climate is limited. However, 

scientists have recently begun to warn about under-representation of features known as 

marine biogeochemical feedbacks (mBGC). Experts are finding that some mBGC 

feedbacks may accelerate global warming while others may have a cooling effect. 

Omission from ESMs means that the impact mechanisms have on climate is not 

represented in resulting analyses, leading to statistically biased results. Since there is no 

one policy which can resolve this problem, a new method is needed to present these 

oversights to the political community. 

 

2.2 Deliverable 

This project is a free and interactive website which represents mechanisms of two mBGC 

feedbacks and their role in the climate system. Users may also explore introductions to 

relevant concepts like climate change, natural feedbacks, and generating political 

analyses (www.marinefeedbacks.com). Descriptions were created for non-scientists, 

explaining complicated concepts through simple explanations, images, and examples. 

After its initial publication, the website will serve as a living document which can be 

continually developed to include additional feedbacks and future results. 

 

2.3 Target Audience 

The project will target future decision makers and bureaucrats since they are still in an 

educational stage of their careers. Individuals during this time of transition are seeking 

letters of recommendation or future employment and are therefore willing to put in extra 

effort. Candidates report spending additional time focusing on their academic pursuits 

and research as it might benefit their future.1  

 

Young decision makers will turn to the internet to accomplish this goal, accessing 

information and networking on social media. This project will take advantage of the time 

spent online and utilize Facebook to market directly to the target audience. Also, several 

student democratic organizations have agreed to promote the website throughout their 

network. The advertisement campaign will reach a wide audience, and the referral from a 

trusted group will increase effectiveness of the message.2  

 

http://www.marinefeedbacks.com/
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2.4 Science 

Currently, the website includes explanations for two mBGC feedbacks: DMS cloud-

albedo (“Ocean Plankton”), and Ice Chlorophyll (“Ice Plankton”). 

 

2.4.1 Ocean Plankton 

Some eukaryotic phytoplankton can produce and release a violate compound known as 

dimethyl sulfide (DMS, CH3SCH3). When emitted into the atmosphere, DMS can 

increase cloud concentration, albedo, and lifetime.3 Since clouds play a pivotal role in the 

radiative budget of Earth, understanding the DMS cycle and its modification due to 

climate change may be of extreme importance.  

 

Phytoplankton release DMS to deter predators, during degradation near death, or when 

grazed upon by larger zooplankton. Once DMS passes into the atmosphere, it is quickly 

oxidized. The net reaction produces several products, mostly consisting of sulfur dioxide 

(SO2) and a few other negligible compounds. SO2 then reacts with a hydroxide ion 

forming a sulfate aerosol particle (SO4
2-).4 Production of SO4

2- is significant to the 

radiative budget, since SO4
2- directly scatters incoming solar radiation and acts as a cloud 

condensing nucleus (CCN).5 CCN are required to form a cloud and DMS serves as a 

principal source over oceans worldwide.6 A greater abundance of CCN allows smaller 

water droplets to form, increasing concentration and total surface area of droplets within 

a cloud. Producing clouds with a higher albedo, and lower precipitation rate (longer 

lifetimes) influences the amount of incoming solar radiation.5  

 

DMS is famously known for its role in the CLAW hypothesis. First presented in 1987, 

the publication stated that DMS was a part of a negative feedback cycle which would act 

to reduce changes from global warming.4 Since CLAW first appeared; scientists have 

continued to study DMS and its potential effects. Recently, serious doubts have been 

raised as to whether the feedback will act to mitigate consequences of climate change. 

Some data suggests its impact may even be positive, amplifying global warming.  

 

 

             
[Figure 1]: Selected images used throughout the project to illustrate the DMS cloud- albedo feedback  
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2.4.2 Ice Plankton 

During the beginning of summer, at higher latitudes, increase in sunlight begins an 

annual ablation of sea ice. With a greater portion of ocean surface exposed to sunlight, 

there is an observed bloom in phytoplankton abundance. The new microbe communities 

utilize excess sunlight for photosynthesis, radiating heat as a result and further melting 

sea ice.7 Given the high albedo of ice and high heat capacity of the ocean, this mBGC 

feedback may induce an ice-albedo interaction leading to a catastrophic runaway effect.   

 

Similarly, phytoplankton can survive on top of, or within sea ice acting as additional 

sources of heat. Plankton have been observed to bloom near the edges, on top of sea ice 

due to high supply of nutrients provided by crashing waves or snow sinking.8 Also, in the 

Antarctic, summer warmth causes ice to thin, allowing sunlight to pass through some sea 

ice, melting a layer parallel with the ocean surface. This “gap layer” enables 

phytoplankton and their predators to infiltrate, resulting in a significant contribution of 

heat production within sea ice.9 Finally, the highest rate of phytoplankton proliferation 

occurs along the bottom of the pack. Its consistent saturation of nutrients allows 

phytoplankton to enter sea ice, protecting themselves from predation while utilizing 

sunlight to undergo photosynthesis, producing heat.10 

 

Biological activity of phytoplankton both around and within sea ice may lead to an 

increase in ice loss at high latitudes. Ultimately, this accelerates one of the most 

dangerous consequences of a warming climate in addition to possibly altering the 

structure and stability of local food chains, and ocean circulation.7, 11 
 

               

[Figure 2]: Selected images used throughout the project to illustrate the chlorophyll feedback 
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3. Statement of Need 

A simple and inexpensive method to include mBGC feedbacks into ESMs does not exist. 

Instead, this project informs future decision makers about potential dangers and economic 

costs associated with these natural phenomena. Although presenting uncertainty of 

mBGC feedbacks in the past has not been successful, targeting a different audience with 

an innovative deliverable offers a new and inexpensive solution. 

Despite not providing any clear returns, once complete, the website requires no 

maintenance. However, the project is a living document, implying any scientist could 

sustain and expand the information included. Costs to retain the domain are reasonable 

and allows respected scientists to commutate with future decision makers, fostering a 

relationship that benefits both parties. 

4. Website Design 

Layout and design are fundamental to the website and project success. Given the complex 

nature of mBGC feedbacks communicated and the non-scientific audience targeted, 

information needed to be presented in a clear and concise manner. To do this, nearly 

every page included images or videos to keep content engaging while helping with 

explanations. Also, scientific terms, such as “thermohaline circulation” were replaced 

with more accessible descriptions, such as “Earth’s circulatory system.” Finally, after 

speaking with several students within the political community, it was suggested that 

descriptions should be kept succinct including only the most relevant information. 

Therefore, content is displayed using a bullet format. Ultimately, each page presents 

significant facts and succinct descriptions while providing links with additional details 

for users that are curious or requiring further explanation. 

 

The primary reference used when designing the website was Facebook. The social media 

site was chosen since more than half of the target audience is reported to have an account 

and check it daily.2 A simple and clean layout provides users with ease of navigation and 

universal approval. This arrangement along with the color scheme, link format, and 

curved box framing were all adapted for construction of the project. 

 

4.1 Background Pages 

The first few pages displayed on the menu are entitled, “Background.” This section 

includes three topics which may be necessary information for some users before learning 

about any mBGC feedbacks. The background section presents limited information since 

there are numerous online resources already available to learn about these topics in 

greater detail. Each page includes brief descriptions, videos which provide necessary 

information in an engaging way, and additional links. For an image of the pages 

presented in this section refer to Appendix IV.  
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4.1.1 “What is Climate Change?” 

The first page relies heavily on videos explaining what climate change is, why the planet 

is warming, and some expected economic impacts from a 2˚C warming. There is also a 

short, written description provided to tie together all three videos and the overall concept. 

 

4.1.2 “What is a Feedback?” 

The next topic begins with a brief video explaining what natural feedbacks are while 

demonstrating their importance. Once the video concludes, users are provided with brief 

definitions of varying types of feedback: negative, positive, and mBGC ("marine"). 

Underneath these descriptions, steps in several well-researched, climate feedbacks are 

displayed to provide real world examples.  

 

4.1.3 “Why Should I Care?” 

The final subject focuses on the development of climate analyses and ways they may be 

influenced by assumptions or omissions. The page claims the need for well-informed 

policies to address climate change, asserting this can be accomplished by teaching 

decision makers about the process of generating analyses. Following the argument, a 

sequence of models and descriptions is provided to illustrate the complicated process. We 

begin with ESMs and ways they may be impacted by mBGC feedbacks, and leading to 

the function of integrated assessment models and their reliance on climate simulations. 

Ultimately the process yields the analyses decision makers use to guide their decisions.  

 

4.2 Feedback Pages 

This section contains most of the detailed information presented on the website. Both 

mBGC feedbacks included are represented with a similar format to ensure the site is easy 

to navigate. For an image of the pages presented in this section refer to Appendix V. 

 

4.2.1 “Executive Summary” 

The goal of each executive summary is to present all pertinent information regarding a 

single mBGC feedback on one page. Taking into consideration the limited time users will 

have to learn about feedbacks, both summaries include concise descriptions of the 

science and economics involved. 

 

These pages open with the sequence of events which occur throughout both mBGC 

feedbacks, highlighting initiation and possible consequences. Every step is accompanied 

by an image to increase engagement and comprehension. Immediately below this 

description, users will find potential economic impacts listing monetary effects with both 

brief and extended explanations. Since the data is still preliminary, a formal financial 

analysis has not been conducted, allowing for only qualitative estimation.  
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4.2.2 “Background” 

The background pages were designed to answer any question that, while not imperative 

to understanding the mechanisms, may arise when learning about a feedback. For the 

DMS cloud-albedo loop, we explain what DMS is, why it is important, and sources of 

sulfur. The background page for ice chlorophyll feedback explains impacts of climate 

change, methods for plankton to enter sea ice, and significant differences observed 

between the Arctic and Antarctic.  

 

4.2.3 “Feedback Steps” 

These pages present the most important information found on the website. Slideshows are 

used to provide in-depth descriptions of each step which occurs during both mBGC 

feedbacks along with examples and images.   

 

The DMS cloud-albedo feedback begins with the types of phytoplankton which produce 

the gas or play an important role in changes which occur from global warming. Each type 

of phytoplankton is displayed as a link that will lead users to a short list of basic 

information about its location, habitat or nutrient limitations. Next, the slides demonstrate 

how DMS is released from phytoplankton, the reactions it undergoes once in the 

atmosphere, and finally the overall effect the compound has.  

 

The ice chlorophyll feedback page displays an image of sea ice with four links: outside, 

top, middle, and bottom. Next to this picture is a list of possible consequences from the 

overall feedback. Since this cycle has four different reactionary pathways, the most 

comprehensive way to present the information is to separate each reaction into its own 

sequence. Users can click on various locations and walk through each step. All are 

explained by a brief description and images.  

 

4.2.4 “Climate Change Impacts” 

To keep format consistent for users, this page follows a layout similar to that used for the 

executive summary. The three most significant impacts climate change has on DMS 

cloud-albedo feedback are shown, accompanied by related images. Each effect is 

described by its initiation, planktonic impact, and consequence. This approach was meant 

to relay the most important information quickly and efficiently. However, each impact 

offers links to a more in-depth explanation of the changes and additional illustrations. 

The ice chlorophyll feedback does not have a separate page since there is currently no 

substantial research or information provided within the literature about impacts global 

warming may have.  
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4.2.5 “Future Research” 

Since a climate change impact page is not provided for the ice chlorophyll feedback, the 

website instead presents several key areas of future research. With a layout, identical to 

the climate change impact page, future research discusses three areas of research. Each 

topic is listed with a brief description and links leading to expansion and extra images. 

Next to the explanations is a slideshow presenting pictures of various areas scientists are 

exploring. 

 

5. Quality Assurance 

 

5.1 Alpha Launch 

Throughout this project, Scott Elliott has provided guidance regarding the mechanisms 

behind both feedbacks and navigation of the relevant literature. He is a physical chemist 

and geoscientist working at Los Alamos National Laboratory (LANL) and is considered 

an expert on mBGC feedbacks. As a first test for the website, he reviewed each page as it 

was completed ensuring accuracy and proper presentation of information.  

 

5.2 Beta Launch:  

After the website was complete and had passed the alpha launch, it was sent to be 

reviewed by outside sources. The first step provided feedback from members of the target 

audience and their peers. E-mails were sent out to a range of groups to obtain input from 

a variety of backgrounds. In each e-mail, several pages from the website were chosen to 

provide a representation of the descriptions and format used to present information. 

Participants were asked to review these pages, and afterward, complete a survey which 

organized their thoughts and gauged their reactions. This input was closely considered, 

and any necessary updates were made.  

 

Once all changes to the site had been completed, it was sent to each member of my 

Capstone Advisory Committee in addition to several colleagues of Scott Elliott. Sending 

the website to these individuals allowed for a final check of the communication 

techniques and, more importantly, the quality and accuracy of information included. For 

an example of survey feedback or experts contact to review the website, refer to 

Appendix VI. 

 

5.3 Risk Assessment 

Format and display proved to be a challenge throughout production of the website. Input 

received during the beta launch indicated information on several pages were misaligned 

with text boxes and often overlapped making it difficult to read. Unclear of the reasoning 

for this issue, exhaustive testing and research was conducted ultimately finding the font 

used was not available on every web browser. In this situation, the website would default 

to a standard text that had a different high and width. After changing the font to a 

standard form, outside sources confirmed the issue had been resolved.  
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Marketing of the product provided an additional barrier to the success of the project. 

Originally, the website was to be promoted using an advertisement campaign on 

Politico's website. Unfortunately, after concluding the initial talks, the marketing 

department became difficult to reach and delayed progress for several weeks. Unwilling 

to suspension dissemination of the website any further, the promotional campaign turned 

to Facebook. Within a few days, the target audience was refined, and an advertisement 

was complete. 

 

6. Marketing 

 

6.1 Wix Promotional Tools 

Wix.com was the platform used to design and launch the website. After completing 

development and gathering comments, the final step was to complete any promotional 

features provided by Wix.com. It reviewed layouts and functions used throughout the 

website and offered several suggestions for improvement. For example, Wix.com 

explained how to personalize URL names for each page, add an overall description to 

appear on Google, and research keywords for the website to increase traffic from online 

searches. Only a few days after the site was launched, several outside users had found 

and accessed the project after conducting a Google web search. 

 

6.2 University Networking 

The primary method of marketing to the target audience was to contact student-run 

democratic organizations. E-mails were sent to the top universities around Washington 

D.C. in addition to the top 50 political science universities across America. Each e-mail 

explained the importance of the information presented on the website and the ultimate 

goals of the project. Several groups provided access to their established network of 

students throughout their universities, and with help from the organizations promoted the 

website to their community. Currently Harvard, Georgetown, the University of 

California-Los Angeles, the University of Virginia, and the University of California-

Riverside have all agreed to disseminate the website. For a full listing of the universities 

contacted, refer to Appendix VII. 

 

6.3 Facebook Advertisement 

The final marketing attempt was made by purchasing advertisement rights to endorse on 

Facebook. After creating a simple poster for the project, specific demographics and 

interests groups were selected to target the advertisement. Demographics were considered 

including level of education or field of study and interest such as political affiliation or 

job title. The promotion will run on Facebook throughout next year and is expected to 

reach 470 – 2,400 users per day. For an image of the advertisement presented on 

Facebook refer to Appendix VIII.  
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7. Budget: $1,700.00 

The project was completed under budget, costing $1,700. For an itemized listing of each 

expense and associated cost, refer to Appendix III. 

7.1 Personal Expenses: $1,253.20 

The final product will be submitted and presented in San Diego, California. This requires 

funding for airfare ($396.14), transportation ($404.31), gas ($80.00), and food ($372.75). 

Allocated funds for gas and food are estimations since the submission of this report 

occurs before the trip concludes.  

7.2 Non- Personal Expenses: $446.90 

Construction and promotion of the website required fewer funds than anticipated. The 

original budget estimated cost from Squarespace.com, yet the final product was 

developed and marketed using an inexpensive competitor, Wix.com. This decision saved 

approximately $100 and provided additional functions and resources to produce the 

product. Expenses for the website include: reserving the domain for a year ($93.90), 

adding a slideshow application to the site ($43.00), and an advertisement campaign, 

described in section 5.3 ($250.00). 

Remaining funds were allotted to gain feedback during the beta launch. Input was 

collected and organized using an online survey ($9.90) and a gift card to Starbucks was 

offered to incentivize participation ($50.00). 

8. Living Document 

As mentioned in the introduction, the website is designed to be a living document. This 

feature will allow continual development and updates as more users find the information. 

Additionally, it will enable content presented to be refined as more research is conducted 

or further data is generated. Specifically, Scott Elliott and the LANL community are 

working to include mechanisms involved in the DMS cloud-albedo feedback into a 

reduce climate model. If successful, the research will to provide data which can be added 

to the site.  

 

Finally, the status of living documents allows for additional mBGC feedbacks to be 

included at any point in the future. Depending on the level of traffic and attention the 

website gains, feedbacks may well be added, using a similar format to the DMS cloud-

albedo and chlorophyll cycle emphasized here.  
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9. Results 

Throughout development, the website experienced multiple revisions based on input 

received during the beta launch. Most involved improvement to format and function of 

the site while several comments focused on the preliminary understanding and data of 

mBGC feedbacks.  

 

An older version of the website incorporated quantitative data estimated by expert 

scientists. One suggestion stressed the risk of provided uncertain data to a non-scientific 

audience. Explaining that inclusion of these values may help users understand the 

possible importance of mBGC feedbacks but can create resistance to future revision to 

the information. Ultimately, damaging credibility of the message and any trust the 

audience may have for the website.   

 

Similarly, an additional comment focused on the importance of conveying scientists 

current level of understanding for mBGC feedbacks. Stating that it is critical to 

communicate which results experts have a high degree of confidence in, and which 

aspects of science are more exploratory and require further research.   

 

In consideration of these suggestions, descriptions of the feedbacks have remained 

qualitative to prevent any misrepresentation of data or future research. Also, throughout 

the website, several descriptions and exclaimers were included to remind users that the 

message presented is still under review and further observations will continue to refine 

the information.    

 

10.  Conclusion 

This project is a first step to resolve two issues within the science and policy intersection. 

Educate future decision makers about the influence several mBGC feedbacks may have 

on analyses and provide a bridge between climate scientists and the policy realm. 

Creating this resource caters to the limited time and scientific background most young 

decision makers have while implementing a channel for expert scientists to communicate 

important and complex topics.  

 

The website includes fundamental information about global warming, natural feedbacks, 

and the formation of climate analyses. Executive summaries, background information, 

and sequence of events for each mBGC feedback in addition to climate change impacts 

and future research topics. The project is being advertised on Facebook and disseminated 

throughout several universities student democratic organizations.  
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Global warming and climate analyses production must be made comprehensible to 

bureaucrats. This website contributes to this challenge by educating non-scientist about 

mBGC feedbacks while creating a platform for future communication between scientist 

and decision makers to occur. Leading towards the creation of climate policies informed 

by a greater understanding of the climate system. 
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Appendix II: Timeline 

 

 
 

Appendix III: Budget  

  

Expense Description Cost Total 

Returning to San Diego, CA Airfare $396.14  

 Uber (Airport Shuttle) $52.16  

 Transportation $352.15  

 Gas $80.00  

 Food $372.75 $1,253.20 

Marketing Advertising $250.00  

 Gift Card $50.00 $300.00 

Website Domain Wix Domain $93.90  

 Slideshow Application $43.00  

 Online Survey  $9.90 $146.90 

   $1,700.00 
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Appendix IV: Background Information 

 

 
[Figure 3]: “What is Climate Change?” page presented on the website 

 

 
[Figure 4]: “What is Feedback?” page presented on the website 

 

 
[Figure 5]: “Why Should I Care?” page presented on the website 
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Appendix V: Feedback Pages 

 

       
[Figure 6]: These are the “Executive Summary” pages presented on the website. To the left is the for 

the DMS Cloud-Albedo Feedback. To the right is the for the Ice Chlorophyll Feedback. 

 

       
[Figure 7]: These are the “Background” pages presented on the website. To the left is the for the DMS 

Cloud-Albedo Feedback. To the right is the for the Ice Chlorophyll Feedback. 

 

[Figure 8]: These are the “Feedback Steps” pages presented on the website for the DMS cloud-albedo 

feedback. The top row shows the phytoplankton phylogeny, how DMS is release, and how the 

chemical reaction it undergoes once in the atmosphere.  The bottom shows the direct and indirect the 

feedback effect has. 
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[Figure 9]: To the left is the “Feedback Steps” page presented on the website for the Ice Chlorophyll 

feedback. To the right is the “Top” of the sea ice feedback steps, one of four presented on the page.  

 

     
[Figure 10]: To the left is the “Climate Change Impact” page presented on the website for the DMS 

cloud-albedo feedback. To the right is the “Stronger Winds” link, one of three presented on the page. 

 

  

    
[Figure 11]: To the left is the “Future Research” page presented on the website for the Chlorophyll 

feedback. To the right is the “EPS” link, one of three presented on the page. 
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Appendix VI: Beta Launch  

 

Statistical Excerpt from Survey 

Page Rating  Rating Responses 

“Ice Pigment-Executive Summary” 3.84/5 31 

“Feedback Steps” 4.06/5 31 

“Feedback-Outside” 3.77/5 31 

Overall 3.97/5 31 

How could the website be improved? Votes Responses 

More Explanations 4 27 

Different Explanations 2 27 

Add Resources 6 27 

More images 4 27 

Other - Formatting 11 27 

Was the website layout easy to understand and use? Votes Responses 

Yes 13 19 

No 3 19 

Other - Formatting 3 19 

 
 
 
Website Review 

Names Organization 

Responded 

Lynn Russell Scripps Institution of Oceanography 

Ellie Farahani Scripps Institution of Oceanography 

Kate Ricke Scripps Institution of Oceanography 

Susannah Burrows Pacific Northwest National Laboratory 

Corinne Hartin Joint Global Change Research Institute  

Contacted 

Georgina Gibson University of Alaska Fairbanks 

Forrest Hoffman Oak Ridge National Laboratory  

Shanlin Wang Los Alamos National Laboratory 

Marika Holland University Corporation of Atmospheric Research 

 
 

 

  



 22 

Appendix VII: University Networking 

 

Responded 

University Response 
Georgetown University Agreed 
Harvard University Agreed 
University California-Los Angeles Agreed 
University California-Riverside Agreed 
University of Virginia Agreed 
University of Illinois-Urbana-Champaign Declined 
Contacted 
George Washington University 
American University 
Howard University 
Catholic University of America 
Gallaudet University 
Trinity Washington University 
University of the District of Columbia 
Stanford University 
Princeton University 
University California-Berkley 
University of Michigan 
Yale University 
Columbia University 
Duke University 
Massachusetts Institute of Technology 
University California-San Diego 
University of North Carolina 
New York University 
University of Chicago 
Ohio State University 
University of Wisconsin-Madison 
University California-Davis 
University of Rochester 
Cornell University 
University of Pennsylvania 
University of Texas-Austin 
Washington University in St. Louis 
Northwestern University 
Emory University 
Texas A&M University-College Station 
Brown University 
University of Minnesota-Twin Cities 
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Vanderbilt University 
Indiana University-Bloomington 
Michigan State University 
Stony Brook University-SUNY 
University of Maryland-College Park 
Pennsylvania State University-University Park 
Rice University 
University of Washington 
University of Iowa 
University of Norte Dame 
Florida State University 
University of Colorado-Boulder 
University of Pittsburgh 
Rutgers, The State University of New Jersey-New Brunswick 
University California-Irvine 
University of Georgia 
Johns Hopkins University 
Syracuse University 

 

 

 

Appendix VIII: Facebook Advertisement 
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