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2. App: Collect eelgrass sampling data. 
 
3. Summary: 
 
Seagrasses, such as eelgrass, can be used signify estuary health. According to scientific studies, they enhance 
biodiversity, attenuate wave energy, stabilize sediments, sequester carbon and nutrients, oxygenate sediments 
and filter the water column; eelgrass is an integral part of coastal habitat, as it provides shelter and forage for 
many marine fish species. Massachusetts Bays National Estuary Program (MassBays), local experts, and the 
Massachusetts Division of Marine Fisheries (MA DMF) have teamed up to develop a protocol (see Appendix A) 
to track the perceivably declining population of eelgrass. The application we've been asked to create is part of a 
comprehensive effort to collect data that will supplement mapping programs and enhance understanding of the 
embayment. The data collected will help the scientists to understand and track changes to the eelgrass in DKP. 
In the protocol's "as is" state, experts and citizen scientists are assigned an area of the DKP, and go out on boats, 
record data on paper (see Appendix B), take pictures, and turn this data into the MA DMF coordinator. Now that 
it has been determined that the protocol is effective, MA DMF would like to replace the paper field datasheet 
with an app. Data collectors have expressed that they have difficulties writing on a rocky boat, and in cases 
where the weather is not optimal, the paper datasheet has become a burden. 
 
As outlined in "Eelgrass Monitoring: Development of a Citizen Scientist Monitoring Method" (Carr, 2018) would 
like to proceed to the next phase of data collection, an app where data collectors would find a simple interface 
with which to enter the data. 
  



4. Stakeholder Analysis: 

5. Onion Model of Stakeholders 
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6. Description of each stakeholder. 

Primary Stakeholders: 

 Citizen Scientists, Data Manager, Experts/Scientists, MA DMF Coordinators 

o Volunteers that will use the SOP to collect data, a data manager that will import the csv data 

from the app into their spreadsheet and report on it, the experts who have established the need 

for this project and will oversee it, representatives of MA DMF that will act as liaison between 

volunteers and experts 

 MA DMF Standard Operating Procedure for Citizen Scientist Eelgrass Monitoring 

o The protocol for collecting data 

Secondary Stakeholders: 

 Atlantic States Marine Fisheries Commission, Boston University, Cohasset Center for Student Coastal 

Research, Duxbury Conservation, EPA, fisheries researchers, Jackson Lab UNH, Marine Fisheries Advisory 

Commission, MA Coastal Zone Management, MA Department of Environmental Protection, MIT Sea 

Grant, North & South Rivers Watershed Assn, Northeastern University, Plymouth Department of Marine 

and Environmental Affairs 

o Local environmental groups that are participating in the project and have interest in the results 

 Embayment Inhabitants (fish, flora, etc), local residents/businesses/tourists 

o Will not diminish when eelgrass habitat is thriving 

Tertiary Stakeholders: 

 Conservancy Decision Makers, Coordinating Scientists, CS4760/5760 Students, Developers, 

Programmers, Usability Testers, CS4760/5760 Professors,  

 

7. Stakeholders' goal-influence table 

Stakeholder Stakeholder's Goals Associated Influences 

Eelgrass Monitoring App Replace paper field 
datasheets used to monitor 
eelgrass 

 

Citizen Scientists (volunteer) Help scientists monitor 
eelgrass 

Past training and assumptions may 
lead to better/worse data entered 
into app 

Data Manager Gather, evaluate, and report 
on monitoring data obtained 
from paper/app information 

Judgments on interpreting data may 
lead to skewed reporting. Also, 
assumptions may lead to emphasis 
on data that may be/not be 
important to the final conservation 
decision makers 

Experts/Scientists Create an app that will 
replace paper field 
datasheets 

As the only liaison between MTU and 
the parties she represents, needs to 
completely understand the project's 
needs, goals and end-product; also 



needs to convey those to app 
developers 

MA DMF Coordinators Oversee that data is being 
collected as per protocol, 
and that data is collected 
properly 

Need to establish boundaries of what 
will/will not be accepted as far as 
data input, and ensure that it being 
done per the protocol 

MA DMF Standard Operating 
Procedure for Citizen Scientist 
Eelgrass Monitoring 

Standard Operating 
Procedure for Eelgrass 
Monitoring Program 

Is the one document that all eelgrass 
monitoring volunteers need to read, 
understand and follow. Is the "end 
all" if experts are not available to 
answer questions or resolve conflicts 

Atlantic States Marine 
Fisheries Commission 

Use collected data to 
promote and protect 
fisheries resources 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Boston University Use collected data to 
understand how coastal 
ecosystems respond to 
stressors 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Cohasset Center for Student 
Coastal Research 

Keep track of where healthy 
and unhealthy eelgrass is in 
Cohasset Harbor; to identify 
diseased eelgrass and 
prevent its spread 

It would be easy to collect only data 
that pertains to their mission. Need 
to focus on the big picture of the 
project, not just their needs.  

Duxbury Conservation Use collected data to 
conserve Duxbury 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Embayment Inhabitants (fish, 
flora, etc.) 

Identification of data so that 
it can continue to thrive 

 

Environmental Protection 
Association 

Use the collected data in its 
efforts to protect the 
environment from harm and 
the extinction of necessary 
biodiversity 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Fisheries researchers Use the collected data to 
promote and protect 
fisheries resources 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Jackson Lab-University of 
New Hampshire 

Use the collected data to 
continue its research on the 
physical and biological 
components of coastal 
ecosystems, especially as it 
pertains to the Great Bay 
Estuary 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Local 
residents/businesses/tourists 

Ensure a healthy, natural 
environment; address 
conservation needs 

Be available to assist scientists in all 
aspects of the project 



Marine Fisheries Advisory 
Commission 

Use the collected data to 
continue their mission to 
ensure the nation's living 
marine resource policies and 
programs meet the needs of 
commercial and recreational 
fishermen, and of 
environmental, consumer, 
academic, tribal, 
governmental and other 
national interests 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Massachusetts Coastal Zone 
Management 

Use the collected data to 
continue their charter of 
policy, planning, and 
technical assistance on 
coastal and ocean issues 
within the Executive Office 
of Energy and Environmental 
Affairs and implement the 
state's coastal program 
under the federal Coastal 
Zone Management Act 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Massachusetts Department 
of Environmental Protection 

Use the collected data to 
continue their mission of 
ensuring clean air, land and 
water 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

MIT Sea Grant Use the collected data to 
continue their mission of 
promoting the conservation 
and sustainable 
development of their marine 
resources through research, 
education, and outreach 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

North & South Rivers 
Watershed Association 

Provide resources (volunteer 
citizen scientists) to the 
program and continue their 
effort of protecting natural 
resources (bay habitat) 

Send volunteers that are truly 
interested in the project 

Northeastern University Use collected data to 
continue their mission of 
understanding the causes 
and consequences of 
biodiversity within and 
across species 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Plymouth Department of 
Marine and Environmental 
Affairs 

Use collected data to 
continue their mission to 
provide services that protect 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 



the safety of people and 
vessels who use our 
waterways and waterside 
facilities, including our rivers, 
ponds, and lakes; to provide 
for the protection, 
preservation, enhancement 
and safe use of the Town's 
natural resources, including 
beaches, conservation lands, 
and preserved open spaces; 
and to address 
environmental issues that 
threaten or may negatively 
impact the health, welfare, 
and quality of life of their 
citizens. 

Conservancy Decision Makers Use the collected data to 
help with conservation 
decisions 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Coordinating Scientists Develop a program to gather 
the necessary data, and use 
the collected data to learn 
about the habitat and any 
extinction dangers 

Need to work together. Various 
experts in this project have different 
specific missions; they'll need to 
make sure that the big picture is 
done properly so that their detailed 
missions can be assisted by this 
project 

CS4760/5760 Students Develop an app in 
accordance with the 
Scientist's requirements, and 
learn about the process of 
planning, prototyping (paper 
and app), feasibility 
assessment, designing, 
development, project 
planning and management, 
testing and launching 

Need to understand priorities of the 
users and present work that fulfills 
the project's requirement. It's easy to 
put in what the developers might 
think is a nice feature, but we need 
to remember that the goal is to 
provide what they're looking for, only 
offer suggestions for anything else. 

Developers Use the parameters set forth 
by the scientist and the rest 
of the team to develop a 
successful app 

Need to make sure that the reported 
data fits their needs in order to 
accomplish their mission 

Programmers Use their skills to code the 
app according to the teams 
design 

Follow the requirements as per the 
scientist's request, and make sure the 
process flow follows correctly, and 
that usability is assured 

Usability Testers Evaluate the app by testing it 
with real users who are 

Run vigorous, complete testing; 
gather data describing how the 



entering data as per the 
"Field Datasheet" form 
(Appendix B). Identify issues 
with problems, 
inconsistencies, confusion. 
Provide an evaluation result 
document to the undergrad 
team. 

volunteers will use the program and 
test it from their perspective 

CS4760/5760 Professors Give students the resources, 
and guide their knowledge 
so that the students can 
successfully complete the 
requirements set forth by 
the professors. Act as a 
resource for help when 
needed. 

Help students learn and influence 
them with real-world scenarios and 
processes 



8. Summary of the Stakeholder Goal Influence Table 

All individuals and groups local to the DKP Embayment have an interest in a thriving embayment habitat. 

Eelgrass is a key indicator for a healthy and prosperous aquatic environment. Therefore, they have a stake in the 

finished product, the Eelgrass Monitoring App. 

It is in their best interest, and they are influenced by, the ability to track eelgrass data accurately. The app that's 

replacing the paper Field Datasheet needs to be easy, straight-forward, and accurately collect, and report on, 

the volunteer's input. 

The development team is influenced by Michigan Technological University's standards. The undergrad students, 

along with Shashank and me, represent not only the university community, but also the individuals on the team. 

If we can successfully create the app to match Jill Carr's specifications, and meet the standards of the other 

environmental groups represented with this project, then we will have been influenced by success, and great 

learning experience along the way. Also, getting an A in the class would be nice, and I'm sure this influences the 

work we do. 

  



9. Personas: 

a. Citizen Scientist (Primary) 

 

 
Name: Alexa Denniston 
Age: 67 
Hometown: Duxbury, MA 
 
Alexa would like to enjoy her retirement by helping others. She 
loves the outdoors, and volunteering to help the DKP Bay, where 
she used to fish as a child. She can't imagine the bay without a 
healthy habitat, and wants to be a part of the solution by helping 
to gather data to help the cause. 
 
She's a great helper because she's there regularly, so she can help 
the other volunteers when the coordinators are busy. 
 
The coordinators love it when Alexa is there, as she goes out onto 
the boats with them and helps them to ensure accurate data. 
Alexa is happy to help, but she's not really a computer person, so it 
helps when the program is easy to use and to see. 
 

 

Data Manager (Primary) 

 

 
Name: Spencer Durgan 
Age: 27 
Hometown: Mesa, AZ 
 
Spencer is not used to being around so much water. He had to 
drive a couple hours to get to the lake near his house in Arizona. 
When he heard about this internship with the MA DMF, he 
thought, "Why not? Sounds easy enough. Just take the numbers 
from the csv file and open it in Excel." 
 
Spencer's had a few write-ups recently. His supervisor told him 
that it's important that the data is checked before saving the Excel 
sheet. One person used a fraction, and when it came to Excel, it 
didn't import properly, and they had to waste an hour going back 
to figure out the volunteer meant. 
 
But he's happy as long as he's helping the environment. He doesn't 
worry about those pesky details that the data management 
supervisor is freaking out about. 
 

  



b. Plymouth Department of Marine and Environmental Affairs (Secondary) 

 

 
Name: Chester Monreal 
Age: 72 
Hometown: Plymouth, MA 
 
Chester has been the chairman of the board for the Plymouth 
Department of Marine and Environmental Affairs for the past 10 
years. He's very concerned about what happens with this project 
and the safety of the volunteers, visitors and scientists. 
 
He's big on saving the natural resources and believes that this 
project will help his organization by providing valuable data. He 
doesn't want to get involved in the details of the data collecting; 
he says that if the app works like it should, he'll just look at the 
data once it's all been put together. 
 

 

Local business (Secondary) 

 

 
Name: Xavier Xylophone 
Hometown: Kingsbury, MA 
 
Xavier is the proud owner of '2X Beer, Tackle and Bait Shop'. He 
takes quite an interest in his community - both the residents and 
the tourists, because his revenue depends on it. When he heard 
they were going to start studying the DKP embayment, he was first 
in line to help out.  
 
He knows that if the EPA is involved, there's big money to be had. 
If the town gets money to help beautify the bay, then that means 
more customers for him. He only wishes that he could guarantee 
that the EPA would decide to fund the project.  
 
He had an idea, if he could get some high schoolers to volunteer to 
help collect data, and plant a seed in them so they think the bay is 
in dire straits, they might fudge the results a little, making it seem 
like the future is grim for the bay, and the EPA would step in with 
funding in no time. After all, it's not like he's cheating anyone, the 
funding's out there just waiting for a recipient. There's got to be 
some way to make the bay seem just a little worse than it is with 
this new app. 
 

 

  



10. Simplified Hierarchical Task Analysis 

1. Goal of project: to better understand and track changes to eelgrass bed extent and condition in DKP.  

a. Consult with other experts 

i. Consult with local experts/scientists to discuss if there's a need to study eelgrass 

b. Identify an effective process 

i. Create Eelgrass Monitoring Development of a Citizen Scientist Monitoring Method 

c. Identify resources that will be needed 

i. Volunteers 

ii. Coordinators 

iii. Trainers 

iv. Hardware (camera, measuring tape, etc.) 

v. Data managers 

vi. Project Supervisor 

d. Create Standard Operating Procedure 

e. Create Field Datasheets 

i. Identify data that's needed 

ii. Identify how data will be formatted, entered and collected 

f. Collect data 

i. Take paper field datasheets and input data in Excel 

g. Confirm that the procedure is working as expected 

h. Develop an app for data collection 

i. Work with MTU students to explain the project 

ii. Design prototype 

iii. Get feedback, implement changes 

iv. Usability Testing, get feedback, implement changes 

i. Confirm that app is exporting data as expected 

i. Data formatted properly 

ii. Data exporting in csv file, and importing into Excel properly? 

iii. Test for "beyond boundary" input (letters in number fields, missing input, different 

decimal entries) 

iv. Address issues, finalize app's error tolerance and error messages, implement changes 

v. Document the app, and any instructions. 

vi. Actual volunteers test app and provide feedback 

vii. Implement changes as needed 

viii. Update the documentation and any instructions. 

j. Debrief 

i. What worked? What didn't? What are different ways we could have approached the 

design that would have been better/worse? 

k. Decide on follow-up steps 



11. Summary of HTA Simplified View 

The HTA described on the last page begins as any other new app - with a gap. There was a gap, something 

missing, a need to be able to find a way to ensure a healthy bay habitat. Experts met, and decided on a process 

(monitor eelgrass) and a platform (volunteers measure and enter data on paper field datasheets) to accomplish 

this. 

A Standard Operating Procedure was created, and it worked for some time. There then came a time where they 

saw that the process was working just fine, and it was then that they decided to progress to the next step - an 

app.  

After meeting with Prof. Pastel, the project was passed down to Team 3 for development. Team 3 met with Jill 

Carr, the DKP Bay responsentative and she explained their "as is" process, and how she would like to proceed 

with an app.  

The design team next works on the app, in an iterative process, where an idea is presented, tested, reworked, 

and presented again until the final product passes all testing, including usability testing, and is ready for release. 

The app is then documented, and instructions should be written. 

The project, however, doesn't end there. The true users of the app then use it, and provide feedback. The app is 

updated with their feedback. It's not until the true end-users and the environemental groups involved are 

satisfied that the project is over. 

At that point, the app can be complete, or possible upgrades might be necessary, and the process starts all over 

again. 

  



12. Appendix A: Standard Operation Procedure for data collectors. 

 
  



 

 
  



 

 
  



 

 
  



 

 
  



13. Appendix B: As-Is Collection Sheets (Field Datasheets) 
 

 
 

  



 

 
  



14. Notes from meeting with Scientist 
1st meeting with Eelgrass Scientist 1/25/2019 

Jill Carr - Marine Fisheries Habitat Specialist 

End user levels - volunteer public, data reviewers 

Which data is mandatory optional? 

Pics uploaded? Yes, she'd like this, but take from within app? 

Timeline? 

Use this for resource management decisions 

What the next step? Paper prototype for next meeting 

Wishlist by Jill: GPS coordinates and test GPS vs what they wrote down 

What data will be extracted? Need for format? Masking? 

MDMF Mass: manage commercial and recreational fish and fisheries habitat 

Protocol Doc for volunteer public to report eelgrass and sample 

On boats - 250 stations, but don't like handwriting on rocky boat, so need app 

As is: data: paper - excel 

Maybe can we use weather underground to ID current conditions? 

Data will need to go from web into csv 

Untrained volunteers so need simple and ease of access 

GPS points - need this stored 

No need for individual ID, just teams 

Can be offline & then update, nice, but Pastel said it'd be hard so web access OK 

Process 4 times per station 

Station number - alpha numeric 

Each station of form is its own page 

Help bubble would be nice with phrases from her SOP 

 

 


