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APPROACH

Our approach was to leverage a relatively
new technique called “storyline visualization”
to convey patterns and trends in the dataset.
In the past, storyline visualization techniques
have been used to communicate interactions
between individuals over time, which, for
example, can come from scene colocation in a
movie or novel. In our solution, we have used
storylines in a manner that would typically be
an application of “parallel sets.” However, we
chose not to use parallel sets; while parallel
sets are good for conveying categorical
information, it is difficult to trace entities
through the visualization, which is useful to
understand data that is changing over time.

We use storylines to convey what we call
“common paths” in the visualization. These
are combinations of particular attributes that
many people tend to exhibit. For example, a
fairly common path was a male who scored
in the highest bracket on the ACT, declared
and majored in engineering their first and
second years. Our philosophy was to use
storyline visualizations to understand the

most common paths, which means that
uncommon, or more unique individuals are
not represented visually. In other words, this
technique focuses on the major trends at the
expense of ignoring outliers.

In these visualizations, the horizontal axis
encodes different variables (i.e., columns
from the dataset such as gender and ACT
score). The vertical axis does not directly
encode any information. Instead, it is used to
group storylines together when they share

a common attribute for a particular column.
This allows us to more effectively see the
relationships between the common paths of
interest in, and the flow between groups over
time. Furthermore, the vertical arrangement
of storylines is carefully adjusted to make

the visualizations easier to understand. Our
custom multi-stage optimization algorithm

is used to reduce effects that detract from
the visualization’s readability. The algorithm
reduces line crossings, line wiggles, and
unnecessary whitespace, which is a non-trivial
combinatorial optimization problem.
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Telling The Story
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actually more women than men in this data set,
® and many women did score in the 33-36 range.
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were a good fit for engineering and other technical fields.

Social Sciences & Law 8.2 %, 463 st.

Health Sci. & Téchno. 4.7 %, 265 st.
Last, we looked to see

the outcome of students
in computer science and
engineering.

Sciences: Biological & Physical

computer science 26.6 %, 1,501 st.

and engineering
based on their
interest inventory 22&4[;

3,126 students

Engineering 34.8 %, 1,963 st.

% of the above
category students
who took the top 50

Comp. Sci. & Math 4.8 %, 271 st.

Reading the Visualizations Students that were a good fit for Gender L T2 3 Fit

computer science and engineering
when they registered for the ACT's

Horizontal color change indicates
change in major over time

752 students took the top 50 most

Category by common paths. Poor Fit
—~— — ( which each path 21.8%
- is categorized, . . . 164 students
=\ (i g Most students who started in engineering and female
A\ position computer science, and didn’t change to other 290 students
P tionotene majors, fell into the good fit score category
osition of each . . . .
s g—— indicated by ACT in thelr sophqmore year. Moderate Fit
adjusted to make Students who started in other fields mostly 277%
the visualization received a poor or a moderate fit. 208 students
easier to read)
Let’s do more to make engineering and computer Male
science attractive choices for those individuals Gl Good it

462 students

. . . Thickness of line represents .
Major at Major Major T who are a good fit for those majors.
registration  in freshman  in sophomore
for ACT’s year year

50.6%
381 students




