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Visualization 
We will build upon our bar charts visualization from Project 2 with additional views and explanations. Our 
visualization for Project 3 will have a similar bar chart to Project 2 except the bars for each concentration will 
be oriented horizontally and ordered by the number of students in a particular year. This will make it easier to 
pinpoint the most popular concentrations for that year. This list will also be filterable by category (e.g. Social 
Science, Natural Science, and Humanities). The drop down to select the year will be modified to only feature a 
scrollable timeline. When the user hovers over the bars, a tooltip will appear featuring a line graph of how the 
percent of students in that concentration has changed over time from 2000-2012. For one concentration in each 
category, we will also display a more detailed story/possible explanations for the trends shown. Tentatively the 
concentrations we will highlight are Economics, Computer Science, and English. On a separate sidebar, we will 
display three bar charts of how the categories have changed over time and mention how the social sciences and 
natural sciences appear to be inversely related. Overall there will be two additional views a line graph within the 
tooltip and a separate bar graph of the changes in the categories as well as a story module for three of the concen-
trations.

TF Meeting
Based on our meeting with our TF, we decided on the number of additional elements we would include as well as 
the storytelling elements we would incorporate for Project 3.

Sketches

Full Visualization Story Visualization
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Restructuring Data

In order to easily draw line graphs, our JSON data from Project 2 needed to be modified so that the data for 
every year is within the dictionary for its concentration. Rather than have a separate json dictionary for every 
year of a concentration (i.e. 13 dictionaries per concentration), we want to consolidate the data for all years into 
a single dictionary leaving us with one dictionary per concentration. Thus when we draw the line graphs we will 
only need to access a single dictionary rather than 13.

To restructure our data we converted the rows from our csv file into columns. 

CSV from Project 2 Revised CSV for Project 3

Converting CSV to JSON
We used an online JSON converter (http:// http://shancarter.com/data_converter/) to convert our csv file into 
JSON.
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Adding Data

In order to provide more context, for each concentration we added a course and its difficulty to our csv file. For 
example for Computer Science we added CS50 along with its average difficulty from the last few years from the 
Harvard Q Guide. We chose a course to represent each concentration based on the requirements from the Har-
vard Handbook.This is only an appropximate measure of the concentration’s difficulty as some concentrations 
such as Engineering Sciences will have more requirments than the typical Humanities program.

We plan to integrate the diffiuclty of each concentration into our visualization to make our visual more useful for 
those comparing concentrations. 

Requirements for each Concentration

Average Diffuiculty from Harvard Q Guide
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Drawing Line Charts

For each of the concentrations we wanted to show a 
line chart of the change in the number of concentra-
tors over time. Because these line charts were static 
and would show up only in the tooltip, we decided 
to create the SVG elements using Adobe Illustrator 
instead of d3. Illustrator has a chart tool that allows 
us to copy the data from our spreadsheet and paste 
it into a table which creates a chart. We then added 
a title and text explaining the maximum and min-
imum of the dataset and drew a line representing 
the average for the dataset. The chart could then 
be exported as an svg file and linked to in our web 
visualization. 

Line Chart in Illustrator

Line Chart in Tooltip
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At first, we considered a more minimalist start page, 
so that we could more easily direct the user toward our 
storytelling components. We wanted a landing that would 
allow the user to choose either one of our three stories 
or the main visualization to look at. The three stories we 
decided to tell were those of Computer Science/Applied 
Math/Statistics, Economics, and the biological disci-
plines. We planned on using different visualizations for 
each of these stories. 

For Economics, we thought of using a bar graph almost 
identical in style to the one from our main visualization. 
Since Economics is always the largest concentration, we 
would put the first few concentration into our graph for 
context. We would start at 2000, and with each user click, 
the bar graph would update the year, and a short descrip-
tion of the events that occurred which caused the changes 
seen.  

In our Computer Science/AM/Statistics story, we decided 
to use an area graph in order to show the general trend of 
these quantitative concentrations over the years. Like the 
other stories, the user’s clicks guide him or her through 
explanations of events that affected concentration num-
bers in different years.

For the Biology story, we chose to use a sort of stream-
graph in order to show the flow of concentrators over 
time as the concentrations changed. The graph allows us 
to illustrate when concentrations were created and elimi-
nated, and how the total number of concentrators across 
the area changed.

Napkin Sketch 1

Napkin Sketch 2

Napkin Sketch 3

Story
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Filtering

Similar to what we did in project 2, we implemented a filtering function that filtered the bar charts based on the 
category of the concentrations. The three filters we implemented were Humanities, Natural Sciences, and Social 
Sciences. When the bar charts are filtered, they disappear and fade in. The quickest way to implement this feature 
was to remove the svg and then draw a new one based on a different category.  

Natural Science Filter

Social Science Filter
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Animating a Story

To convey the stories within our data, we used Adobe Edge Animate to create an animated area chart with text 
annotations. Tha area chart was drawn using Adobe Illustrator. Similar to Adobe Flash, Edge allowed us to key-
frame motions such as the unfolding of the area graph over time as well as the text fading in and out that could 
be used in an HTML5 website. Integrating the bar chart into our main visualization was a little harder and we 
ultimately decided to place the animation into a modal from Twitter Bootstrap.  The video plays as soon as the 
user clicks on it and continues automatically until the end. We believed that animations can be more effective 
than interactive visualization in communicating a specific story.

Adobe Edge Animate

Animation in Modal View
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Final Visualization

Our final visualization is significantly more complex than our visualization from project 2. We’ve changed the 
design to feature a black background and reoriented the bars on the bar charts to be horizontal instead of ver-
tical. We’ve also added line charts to the tooltip for each concentration and have improved the slider so that it 
will play automatically when a button is clicked. The color coding based on concentration was maintained and 
filtering based on category is also available. The final visualization also features two story telling designs based on 
the changes to the Economics and Computer Science concentrations over time. We think these additions signifi-
cantly enhance what can be learned from our visualization.

Harvard Concentration Visualization
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Sources

We used a variety of sources while making our project. Most notably, we used Twitter’s open-source Bootstrap 
CSS framework. We also used some of the jQuery javascript library. Others are mentioned below. 

Slider from http://api.jqueryui.com/slider/ (Accessed April 22, 2013 1:57PM).

Some bar graph aspects from Hidenari Nozaki at http://hdnrnzk.me/2012/07/04/creating-a-bar-graph-using-
d3js/ (Accessed April 20, 2013 11:56PM).

Tooltip from D3noob at http://www.d3noob.org/2013/01/adding-tooltips-to-d3js-graph.html (Accessed April 
21, 2013 1:48PM).

More bar graph elements from Mike Bostock at  http://mbostock.github.io/d3/tutorial/bar-2.html (Accessed 
April 22,2013, 2:38PM).


