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MCSE Summer Grants 2012: Final Report 
GIS for Grassroots Health 

Anna Clements ‘12.5 and Hannah Judge ’12.5 
 
 
OUR GOALS 
 
Our goal this summer was to collaborate with Gardens for Health International 
(GHI), a small grassroots organization in Rwanda, to see how they can utilize 
mapping techniques to both improve program efficiency as well as demonstrate 
impact to a broader audience. By collecting spatial data (a point location for 
every household GHI works with) and combining it with existing health 
indicators and information collected by the organization, GHI will be able to 
reorganize their data and illustrate patterns in a more visually accessible way. 
We wanted to work with them to produce maps this summer, and also to 
conduct trainings that will enable the organization to carry on similar work in 
the future. 
 
 
OUR FUNDING 
 
In addition to this grant, we received funding for this project from the following 
sources: 

- The Undergraduate Collaborative Research Fund 
- The Environmental Council 
- The Geography Department 
- middSTART 

 
 
OUR PROJECT: THE REALITY 
 
Overall, our project was a huge success. The staff at GHI was very enthusiastic 
about the project, and our data collection was extremely successful. We spent 
much of our time in the field, traveling from house to house with GHI’s 
agricultural agents and collecting data. We had a number of important 
discussions with the whole staff that shaped the direction of our project and 
helped GHI think critically about how they can improve their monitoring and 
evaluation practices using maps. The trainings we conducted were very 
successful, and the enthusiasm they generated among the staff was very exciting. 
Since returning in mid-July, we’ve been in constant communication with GHI. 
We received 6 new datasets from them over the past few weeks, and were able to 
meet with their US-based leadership in Boston to discuss project development 
and further work. 
 
Despite these successes, we definitely faced a number of challenges throughout 
the process. We did not experience budget constraints, nor debilitating language 
or cultural barriers. We did, however, experience some technical issues because 
our project was highly technical in nature. 
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The main tasks that our project involved were air photo interpretation, software 
training, and database management. We want to address each of these tasks 
individually by outlining and assessing the process, and acknowledging what 
worked and what could be improved. 
 
 
AIR PHOTO INTERPRETATION 
 
1) Preparing 
First, we loaded Bing basemap imagery into Quantum. This required a strong 
Internet connection, which unfortunately was not reliable. We layered the 
households we had already visited on top of the imagery to show which families 
we already had waypoints for. We printed out example images that we used to 
explain the process of using imagery to identify households. We showed the 
agricultural agents how to identify roads and houses, and circled houses on the 
example map using a pen. 
 
Potential Improvements: 
o Could have identified a few key landmarks on the example paper – church, 

school, and market place – in order to get the agents used to using landmarks 
to orient themselves. 

o Could design a practice exercise where we try identifying a few households 
that we already have points for using imagery. Do this the day before the 
actual tagging exercise so the agents have some time to process this, and also 
give them images to look at and familiarize themselves with. 

 
2) Tagging imagery 
We showed the agents where the health center was on the screen, layered on top 
of the imagery. Then we showed them a few surrounding households that we 
had already visited. We asked them if there were any other families living in that 
umudugudu that we had not visited while out in the field. When they said yes, 
we asked them where they lived in relation to the houses that we did visit.  We 
then zoomed in very close, and would pan the map along roads and paths as 
directed by the agents, using landmarks (other houses, the health center) as 
reference points. When the agents identified a household, we would drop a 
point and label it with the appropriate unique identifier. Once we were finished 
dropping points, we updated the master spreadsheet with the newly collected 
data. 

 
Potential Improvements: 
o This was much more difficult for some agents than others. The issue of scale 

was particularly difficult. It was less disorienting if we didn’t zoom in and 
out too much. However, sometimes it was necessary to zoom out to see 
where the health center was in relation to a household. This was a difficult 
balance to strike – how often and how much to zoom in and out.  

o It was interesting to work with the agents, as they often used different 
gestures or terms to indicate which way they wanted to move the imagery. 
He moved his hand up, and I took it to mean that he wanted the map to move 
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up, so I’d pan up. In fact he meant that he wanted me to move the map down, 
so that we could continue upwards along the path we were following along.  

o We should have collected the location of key churches, schools, market places 
and other landmarks that the agents use while out in the field to get their 
bearings. We could have used these as landmarks on the imagery – this 
would have helped them orient themselves. 

o Having some basic topographic features on the basemap would have been 
useful. Knowing which way was uphill and which was downhill would make 
the process faster and easier.  

 
Key things we needed to know/understand: 
• How to identify households from an air photo (rooftops) 
• How to reach places on the ground, using reference features 
• How to navigate along roads and paths 
• Where things are in relation to one another 
 
Suggestions for preparation: 
• Familiarize yourself with air photos – what does a forest look like? A field? A 

building? A road? A river?  
• Familiarize yourself with air photos of the same place at different scales 
• Identify key features while you’re out in the field (churches, market places, 

well-known households) and make mental or physical notes/directions on 
how to reach households from those features 

 
What level of software proficiency is necessary?  
• Be able to load basemap imagery 
• Be able to load points from GPS on 
• Be able to add points using Quantum 
• Be able to merge shapefiles 
• Be able to update database/spreadsheet with new points 
 
What were they saying as they were looking at it? 
• They frequently asked to return to where the health center was, or see where 

the health center was in relation to where we were on the image 
• They wanted to identify neighbors and other households we had already 

labeled, in order to confirm their location 
• They muttered and used their hands to navigate mentally along the route 
• Asked a lot about where certain landmarks were – wanted confirmation that 

buildings were schools or churches 
• Asked frequently which way was uphill and which way was downhill 
 
What would we do in hindsight?  
• Give them multiple air photos in advance for them to look over and 

familiarize themselves with 
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• Conduct a practice exercise the day before, trying to identify households that 
we know the location for 

 
Things we struggled with: 
• We needed quality Internet in order to fully load the images in Quantum 
• We were using different verbal or spatial cues than they were, to refer to the 

map and how to move it around 
 
Things they struggled with: 
• Not being familiar with different scales 
• Not having topographic references 
• Difficulty moving mentally along paths and roads 
• Needed more reference points within the community 
 
 
GPS TRAINING 
 
1) Preparing 
While in Middlebury, we tested the Magellan GPS unit by taking waypoints in 
the field as well uploading them into Quantum. We also practiced recording 
tracks.  
 
Potential Improvements: 
o We should have spent more time understanding the nuances of the GPS as 

we ran into a few issues with it during our time in Rwanda and, had we 
realized the issues beforehand, we would have reconsidered our choice. Some 
of these issues included: 
• the GPS was limited to recording only one track at once 
• the GPS could only keep one .gpx file at a time, which meant that the 

waypoints had to be uploaded after each field visit  
• the GPS could only record 4 significant digits for latitude and longitude 

measurements 
 
2) Training 
Using Moses as a translator, we first reintroduced our project to the agricultural 
agents. We had never had the chance to meet with all of the agents at once, so 
this was a good opportunity to ensure that everyone had a uniform and clear 
picture of the purpose and goals of our project. Second, we asked the agents 
questions about why they thought our project was important and also how they 
could use maps in their day-to-day work. These were some of the topics that they 
discussed: 

• useful to know exactly where the families are located 
• help to cut down transportation costs 
• show visitors where they are going 
• strategic planning 
• know exactly the distances covered 
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• can help more: adding efforts to families that are more vulnerable 
• reduce reliance on individual knowledge 
• identify areas where they can meet for new trainings in the communities 

 
Next, we introduced the idea of a mental map—the way that someone constructs 
a place, a groups of objects, a setting, etc. in their mind. The purpose of this 
exercise was broadly to get the agents thinking spatially and more specifically 1) 
how objects are represented on a map, 2) how objects relate to one another, 3) 
how mental maps affect and/or guide the way that they do their work, 4) to see 
what each agent identified as the main point of reference within the community, 
5) to start demystifying the process of making maps. From looking at the mental 
maps that they made, it is clear that features such as the shape of a house, the 
façade of a building, and main roads are important landmarks while in the field. 
Looking back, we would have spent more time preparing for this exercise and 
tried to come up with better ways to present ideas of distance, relativity, etc.  
 
We then began the process of going through the training manual that we had 
prepared using screen shots from the Magellan GPS device. We tried to 
emphasize the fact that the GPS device needs a clear view of the sky to 
communicate with the satellites, so most of the agents’ questions revolved 
around that concept.  
 
We decided to go ahead and jump into the exercise we had prepared, using 
mock households with unique IDs. One by one, each of the agents went to each 
household and took a point. For each agent, the first two or three households 
were difficult, mostly because the joystick (and therefore the keyboard) was 
tricky and our suggestions (up, down, center, enter) seemed to confuse rather 
than guide. Around the third or fourth house, however, almost every agent 
figured out how to work the joystick (either by turning the device on its side or 
using one particular finger) and the process became significantly less difficult.  
 
Key things we needed to know/understand: 
• What is a GPS? 
• How does it work? 
• The importance of being clear of any sort of overhead interference (roof, trees, 

etc.) 
• The importance of the Unique ID and recording it on the data collection sheet 
 
Suggestions for preparation: 
• Perhaps by familiarizing themselves with GPS devices and also by reading 

the manual.  
 
What level of software proficiency is necessary? 
• For the person using the GPS, only the ability to use a keyboard is necessary. 

Other than that, the GPS interface is simple and straightforward.  
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• For the person uploading the data from the GPS into Quantum, they should 
be proficient in the basic functions of the computer, and should be familiar 
with the interface of Quantum.  

 
What were they saying as they were looking at it? 
• The biggest obstacle the agents faced while we were doing the mock data 

collection exercise was using the joystick to navigate the keyboard. On the 3rd 
or 4th try, however, they each figured out their own way to handle the joystick 
so that it worked for them.  

  
What would we do in hindsight? 
• We most likely would have purchased a different GPS—one with a touch 

screen, with the ability to store multiple .gpx files, and one that was not 
focused on geocaching  

 
 
DATABASE MANAGEMENT 
 
What were the recurring problems? 
• We would find shapefiles online to use with the data. However, sometimes 

the shapefile and the data would not match up perfectly, and we would have 
to make the data fit the shapefile, not vice versa. 

• The names do not always match up perfectly – sometimes the spellings are 
different in the shapefile than in the data. Also, sometimes an older name for 
a certain province may be used.  

 
What stopped us in our tracks? 
• When there was no existing shapefile available online for the administrative 

boundaries used in a dataset  
 
What fixes did we identify manually? 
• Go through the data and try to fix the spellings so they matched the shapefile 

labels 
• Research place names online and see if multiple names are used to identify a 

place, or if names have been recently changed 
• When there were 156 rows in the attribute table, and only 150 in the dataset, 

for example, we would put the rows next to one another in Excel, sort them 
separately and alphabetically, and then identify where there were differences. 
We would then reconcile them as completely as possible.  

 
Key things we needed to know/understand 
• Basic Excel functions: sorting, adding rows and columns, freezing columns, 

finding and replacing fields 
• Basic GIS functions: spatial joins, changing display of data, setting breaks 
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CONCLUSION 
 
This summer, we successfully completed GIS and GPS training with 6 Rwandan 
staff members and 1 American staff member, and collected more than 250 data 
points. We are continuing to support GHI as they complete the data collection 
and finalize their new electronic database this fall. Once both of these things are 
complete (sometime over the next 4-5 weeks), we will be able to produce maps 
using the geographic data and database of health indicators. The goal is to 
include some of these maps in GHI’s annual report this November. 
 
The organizational culture of GHI was extremely conducive to this project, and 
definitely played a major role in its ultimate success. The whole staff was 
incredibly enthusiastic and supportive. GHI is at a pivotal point as they prepare 
to expand, and the current focus on both planning and monitoring and 
evaluation made it an ideal time for us to collaborate on ‘GIS for Grassroots 
Health’.  
 
We hope that this project will benefit the 500+ families that GHI works with. 
These families are directly benefiting from GHI’s program through a 
combination of agricultural training and health education. The maps we are 
making with GHI will enable GHI to plan their trainings, target families more 
effectively, organize transportation for community health workers and 
agricultural agents, and track progress. We are also making maps for 
communications and development purposes, and we all hope that these will 
attract donors and help GHI generate funds. 
 
Over the next few months, we plan to stay very engaged with this project and 
continue to produce maps in collaboration with GHI. We have a sustainability 
plan that we came up with in collaboration with GHI (see attached) that will 
guide us through the next few months. We will re-evaluate in December and talk 
with GHI about the next steps.  
 
This fall, we are doing an independent study with Jon Isham and Jeff Howarth, 
in order to develop the model of our project and think about how we could 
potentially make it scalable. It is very possible that we will use this experience as 
the foundation for a larger venture.  
 
We are extremely satisfied and excited with the progress of our project thus far. 
It has been an incredible personal experience for both of us, and we feel very 
grateful that we were able to spend time with such knowledgeable and 
passionate people in Rwanda. We cannot wait to see where this project leads, 
and are certain that this experience will play a major role in both of our careers, 
and our lives. 


