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Abstract 
Summer Search is a national, education-based 
non-profit organization that helps prepare and 
advise underprivileged high school students for 
entry into college. They focus specifically on 
low-income, first generation, and minority 
students. In this study, we present a custom 
dashboard tool, Persistence Dash, designed to 
facilitate the advising process at Summer Search 
by providing a system to quantitatively identify 
schools that will be a good fit based on an 
individual student’s demographic profile. We 
define “Student Profile” as the collection of the 
following factors: gender, ethnicity, family 
income level, and state of residency. With 
Persistence Dash, Summer Search advisors can 
help students on a case-by-case basis by 
comparing schools using their graduation rates, 
tuition costs, and how much of the tuition is 
covered by grants and scholarships on average. 
Throughout this research we show that the 
student-school fit relies heavily on the student 
profile, allowing for an objective evaluation of 
the schools that can contribute to higher retention 
rates for that student. Persistence Dash does not 
remove the user’s agency, but rather allows for 
the exploration and discovery of factors that 
contribute to the college selection process. 
 
Introduction 
Summer Search Seattle is a satellite of the 
national organization that focuses on mentoring 
underprivileged high school students. Many of 
these students go on to become the first in their 
family to attend college (“first generation”). The 
organization also sees a high rate of low-income, 

first generation college students dropping out of 
four-year universities, often due to the roadblocks 
that are faced disproportionately by these students. 
Beyond being less prepared for rigorous 
academics than their peers due to an unequal high 
school education, these students often experience 
a higher prevalence of family obligations that 
they must manage in addition to their studies. 
According to Summer Search, parents may be 
apprehensive to let their children move out of 
their homes because they rely on them to help 
with familial duties. It is because of this 
roadblock to persistence that Summer Search 
often encourages the students that they mentor to 
look at attending college outside of their home 
state. Not only does attending college away from 
home diminish the immediacy of family 
obligations, but Summer Search also believes that 
unfamiliar experiences encourage growth in 
young people. 
  
Although Summer Search believes in 
encouraging students within their target 
demographic to pursue higher education away 
from their home, some members argue that 
having a strong familial support system actually 
increases persistence rates among students [5]. 
Even with differing opinions present within the 
organization, all members strongly desire to see 
the students they mentor succeed; regardless of 
where they choose to continue their education. 
The lack of adequate informational technologies 
for the advisors has hindered their ability to 
discern which school of interest, in-state or out-
of-state, leads to higher rates of persistence. 
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Persistence Dash is a custom dashboard tool that 
serves as an informational assistant to Summer 
Search mentors. To retain human agency and 
avoid automating the process, it is curated so that 
it can highlight preexisting trends of persistence 
among selected demographics such as gender, 
ethnicity, and familial income level. By 
encouraging students to pursue colleges that have 
had high graduation rates among the individual 
student’s demographic, their chance of success 
could be amplified. The student would have a 
better chance in those schools to find a sense of 
community, which has been shown to increase 
persistence among college students [2]. 
 
Previous Work 
Jon Boeckenstedt, Associate VP for Enrollment 
Management at DePaul University in Chicago, 
has created several visualizations on his personal 
blog, The Higher Ed Data Stories [1]. These 
visualizations, among many others, showcase the 
recurrent themes of diminished success rates 
prominent among low-income, first generation, 
minority, and underprivileged students in higher 
education.  
  
One such visualization, taken from 
Boeckenstedt’s website, utilizes a horizontal 
stacked bar graph to display the distribution of 
parents’ level of education by the child’s ethnicity 
(Figure 1). The visualization aids in the 
understanding of the culture of education as being 
something inherited by each successive 
generation. Various themes can be extracted from 
this visualization that indicate the success or 
failure of first generation students as a function of 
parental level of education.  
 
Another visualization, also created by 
Boeckenstedt, is a time-series graph indicating 
familial income levels of newly enrolled college 
students (Figure 2). A larger percentage of 
enrollments can be seen coming from higher 
income families. The visualization helps 
communicate the correlation between familial 

income level and college enrollment by 
presenting trending disparities over time. 
 

 
Figure 1. Educational attainment of parents by child's 
ethnicity. 

 

 
Figure 2. College enrollment as a function of familial income. 

These previous works have been able to 
communicate trends and disparities among first 
generation, low-income, minority, and 
underprivileged students. They have also created 
an opportunity for the development of custom 
tools to dynamically provide information on a 
case-by-case basis according to specific 
demographics. Our group seized the opportunity 
to work with Summer Search Seattle to create an 
interactive dashboard tool that could help the 
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mentors visualize and provide the best 
postsecondary options to their students. 
 
Design Process 
The original problem domain consisted of 
analyzing whether or not low income, minority, 
and first generation students have a greater 
chance of persistence when attending out-of-state 
colleges. The problem domain was revised to 
include identification of colleges where specific 
demographic groups have a greater chance of 
persisting. Refining the problem statement was 
necessary after taking into consideration data 
limitations and the realization that it would create 
of an unwanted binary by removing human 
agency and individual student variability. A 
three-part iterative process was adopted to allow 
for refinement of the design solution. Each 
iteration of the visualization was refined using 
Tableau until an interactive prototype was created 
and tested for the final visualization. 
 

 
Figure 3. Design process cycle. 

Ideation 
Initial ideation stages involved both user research 
and data selection to help formulate the 
actionable problem domain. Three informal 
brainstorming interviews were conducted with 
three different members of the Summer Search 
Seattle team in order to identify ideal data that 
would be useful to them. Post-interviews we 
determined that the most relevant and consistent 
data came from the enrollment, graduation, 
tuition, and geographical datasets within the 
National Center for Educational Statistics 
(NCES) database.  
 

Implementation 
There were numerous iterations of 
implementation throughout the design process. 
The initial quality of the data set was cryptic and 
not optimized for importation into Tableau, 
requiring extensive modification and 
reconstruction. Column headers were encrypted 
and explanatory dictionaries were included in 
separate files with disparate data structures. 
Python scripts were written and implemented to 
extract and reconfigure the needed data from the 
NCES datasets. Further scripting and manual 
cleaning was used to reduce the 10,000 data point 
and 400 variable data set into a custom dataset 
including only data that was relevant to the 
identified problem domain. Institutions that did 
not adhere to Summer Search’s mission of 
sending students to four-year schools, such as 
beauty schools and two-year community colleges, 
were manually filtered. During the construction 
of the dataset, we simultaneously created early 
rough sketches, which were presented to a user in 
order to get feedback. 
  
The first design sketch took the form of a simple 
dashboard interface. A dashboard-style 
visualization was chosen in order to present 
multiple types of information in one cohesive 
interface (Figure 4).  
 

 
Figure 4. Initial low fidelity dashboard sketch. 

In conjunction with the construction of the 
custom dataset, we also committed several edits 
to the dashboard sketch. The final low fidelity 
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sketch prior to beginning high fidelity mock-ups 
consisted of a four-part dashboard with various 
demographic filters that the user could select 
placed along the right-hand side (Figure 5). 
 

 
Figure 5. Final low fidelity dashboard sketch. 

 
Gathering User Input 
User feedback was solicited and integrated 
throughout the design process in order to iterate 
on refining the design of the dashboard tool. 
Three Subject Matter Experts (SMEs) were 
involved in the feedback process through casual 
conversations, interviews, and usability tests. 
Feedback from the SMEs was recorded through 
handwritten and typed notes. Discussions of the 
user feedback were done through Google 
Hangouts as well as in-person group debates. 
Alterations to the design were made when a 
minimum of three out of four group members 
came to an agreement. 
 
Iteration 
The implementation of a cyclical design process 
afforded our group the opportunity to reconnect 
often with the initial proposed problem statement. 
User input provided necessary insight, which 
enabled us to make revisions throughout the 
design process and resulted in the production of 
twelve versions of high fidelity prototypes. 
Multiple iterations continued all the way through 
the usability test phase to achieve the refined final 
dashboard tool visualization. 
 

Redesigns 
A total of twelve high fidelity versions of the 
dashboard tool were created using Tableau, 
following several low fidelity sketches. Although 
most iterations of the design process resulted in 
only minor changes, there were three noteworthy 
prototype iterations with significant alterations. 
  
The first iteration (Figure 6) was translated 
directly from our final sketch (Figure 5). A tree 
map was utilized to represent the metrics of 
number of graduates, number of enrollments, and 
institution name. The tree map by default showed 
all schools and allowed the user to drag and select 
a section of boxes. The largest and darkest green 
boxes represented schools that had the highest 
enrollment and highest graduation numbers, 
respectively, for the student of interest 
represented schools that had the highest 
enrollment and highest graduation numbers, 
respectively, for the student of interest. Upon 
selection, the schools would be shown on a map 
to the right and tuition would be represented in 
the bar graph below the tree map.  
 

 
Figure 6. Initial high fidelity prototype. 

After soliciting informal user input, it was 
discovered that a tree map did not allow the users 
to easily compare the graduation and enrollment 
metrics as intended. The tree map was then 
converted to a scatter plot to better show the 
relationship between the quantitative data [4]. 
Open circles were used on the scatter plot to 
reduce over-plotting and occlusion, as suggested 
by Few [3]. Additionally, it was found that the 
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users wanted to be able to select a geographical 
region of schools to compare. The map was 
enlarged and moved to the top left to increase 
emphasis, resulting in the next major design 
iteration (Figure 7). 
 

 
Figure 7. Next major change to prototype. 

Additional feedback from the users assisted in a 
redesign of the logical flow of the dashboard. 
Since the users’ cultural reading behavior flows 
from left to right, the filters were moved to the 
top left next to the map that was already being 
used as a selection tool. A demographic 
breakdown of graduation rates by institution was 
unavailable, so a calculated metric was created 
called College Score, which is the number of 
enrollments divided by the number of graduates. 
This provided pseudo graduation rates for each 
demographic as a proxy for real graduation rate 
data. The colors were narrowed to only three to 
ease comparison of the data across the entire 
dashboard. The financial aid and tuition bar 
graphs were combined to produce an overlaid bar 
graph to enable the user to easily see how much 
of the tuition is covered by financial aid on 
average. These changes resulted in a final 
prototype that was then used during usability tests 
(Figure 8). 
 

User Evaluations 

 
Figure 8. Prototype used for usability tests. 

Method 
Semi-formal usability tests were conducted with a 
set of three SMEs to evaluate our final design. 
The primary goal of this test was to identify 
whether the Persistence Dash Prototype could aid 
Summer Search in their work by displaying 
valuable information to them in a way that would 
otherwise be time-prohibitive to research, 
compile, and draw conclusions from. We also 
wanted to test whether the users would run into 
any bugs in the tool or missing information that 
might have gone unnoticed during the design 
process. 
 
A protocol document was created to ensure each 
test was conducted consistently with regard to 
scenarios, tasks, and follow-up questions 
(Appendix A). Four scenarios were created, each 
including a set of tasks, success criteria, research 
questions, post-task questions, and a script for the 
moderator. Each task presented a unique scenario 
designed to test specific functions of the 
visualization. An initial task was added to allow 
the user to explore and become acquainted with 
the visualization and evaluate their interpretation 
of its functionality. 
 
Participants 
Three participants were recruited from the 
Summer Search Seattle team. Two of the 
participants are mentors at Summer Search who 
work directly with students and represent the 
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primary users of the tool. The third participant 
oversees development operations and event 
coordination, regularly managing student 
volunteers. She has a deep understanding of the 
Summer Search program and could also be 
considered a primary user. All usability tests were 
conducted with one moderator and two note 
takers.   
 
User Tasks and Scenarios 
The usability test included four scenarios, each 
addressing independent and diverse use cases. 
The following is a brief overview of each task. 
For further detail, refer to Appendix A. 
 

1. Visualizing and discovering schools based 
on graduation rates 
The participant was asked to input 
demographic information, use the map 
feature of the visualization to filter 
schools by geographic location, and 
identify the schools with the highest 
College Score for the student in the 
scenario. The purpose of this initial 
scenario was to evaluate whether the 
participants could understand and utilize 
the College Score versus Average Tuition 
graph to determine which colleges have 
the highest enrollment and graduation 
rates based on an individual’s gender and 
ethnicity. 
 

2. Individual financial aid evaluation in a 
single state 
Participants were asked to select a single 
state and identify specific financial aid 
information in the bar graph. This 
scenario was designed to test the ease of 
use of the map as a filter, as well as the 
clarity of the visual encodings. 
 

3. Average financial aid evaluation in 
multiple states for a demographic group 
The third scenario was designed to assess 
the participant’s ability to explore 
financial aid data for low-income students 

across multiple states. Participants were 
asked to select three states rather than one 
to indicate how well the visualization 
helped the user compare resident and non-
resident tuition. 
 

4. Regional evaluation for in-state vs. out-of 
state tuition costs 
The final scenario tested the usability of 
the map as a region filter by asking 
participants to analyze college data across 
multiple states. Participants were tasked 
with selecting a number of small New 
England states to determine if the size of 
the map was adequate. 
 

Results 
Overall, the participants enjoyed using the 
Persistence Dash prototype. Upon analysis of the 
test notes, two themes for consideration emerged 
regarding the usability and design of the tool. 
 
Theme 1: Visibility of instructional text 
All three participants struggled to complete tasks 
despite supporting text for these tasks displayed 
within the visualization. For example, 2 out of 3 
of the participants did not read the text above the 
map, which stated that, in order to select multiple 
states, the user must click and drag the cursor 
over the desired region. All participants had to be 
informed of their ability to click and drag the 
cursor over the scatterplot to zoom in on schools 
of interest. None of the participants used the 
cursor to click and drag to select multiple schools 
in the bar graphs during the given tasks. 
 
Theme 2: Limited Data 
The participants had some concerns with the 
financial aid data that was displayed in the 
visualization. One participant suggested that the 
tool should define what financial aid consists of 
to reduce ambiguity. The participant also 
suggested it may be helpful if the tool included 
information about available scholarships along 
with deadlines and links to applications. Another 
participant also noted that there are additional 
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costs beyond tuition that must be factored into the 
cost of attendance, including the cost of living. 
 
Beyond financial aid data, all three participants 
noted some school school attributes that are that 
are that are considered during the advising 
process that were not available in the 
visualization. For example, one participant noted 
that a school’s location (rural versus urban) is a 
key factor in this process. Another participant 
mentioned that students often choose schools 
based on the educational programs offered. More 
data on the size of schools as well as a breakdown 
of the demographics within the school were also 
suggested as valuable metrics to include in future 
iterations.  
 
Discussion 
The usability tests generated significant positive 
feedback for the goals of the visualization. The 
use of color for in-state and out-of-state schools 
across the entire visualization allowed in-state 
options to stand out among out-of-state schools in 
Scenarios 3 and 4. Participants were able to 
discern from the layered bar graph that in-state 
options were more affordable for students when 
asked to do so in in Scenarios 2, 3, and 4. 
Participants were successfully able to identify 
which schools were affordable and had a greater 
chance of student persistence when plotting 
College Score against Average Tuition in 
Scenarios 1, 3 and 4.  
 
The usability tests also revealed some minor 
changes that could improve the visualization. 
Participants' mistakes were often due to 
misreading instructions, which could be 
accounted for by revising the supporting text to 
improve clarity and accessibility. However, as an 
internal organizational tool, users would quickly 
overcome these initial challenges rendering 
additional supporting text unnecessary during 
repeated use. 
 
Participants noted several other factors such as 
program availability and school size that are 

taken into account during mentorship. They 
expressed a desire for more detail on financial aid 
and scholarship information, however the level of 
granularity suggested is out of the scope and 
purpose of this visualization tool. 
 
Final Visualization 

 
Figure 9. Final visualization. 

The final visualization is composed of an 
interactive dashboard with five main components 
(Figure 9): (1) the filter area, (2) the legend, (3) 
the help tooltip, (4) the College Score versus 
Average Tuition scatter plot and (5) the Average 
Tuition versus Average Grant and Scholarship 
Aid bar graph. When the user first opens the 
visualization both the scatter plot and bar graph 
show an overview of all schools contained in our 
data set with the filters set to “All” and the state 
of residency unselected. The user may then zoom 
into a school or multiple schools by clicking and 
dragging their cursor to make a selection in the 
scatter plot or the bar graph. Geographical 
zooming is also supported by the visualization. 
Users may zoom in or out to address the ability to 
select smaller states such as Rhode Island. 
 
Brushing and linking is used across all three 
graphical components; the map, scatter plot, and 
bar graph. Interactive changes made in one 
visualization are automatically reflected in the 
other visualizations. Details on demand are 
offered through tooltips for the two main graphs 
and the map filter. All of the tooltips function on 
hover. 
Filters 
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The filter area (Component 1 in Figure 9) 
contains two types of filters: geographical and 
demographic. The geographical filter corresponds 
to a choropleth map of the United States. A map 
visualization is used as a filter to update the data 
displayed in the other visualizations and allows 
users to drill down into schools by state or a 
group of states using a click and drag action. The 
student’s residency state is differentiated by the 
color blue on the map, as well as throughout the 
rest of the dashboard, to assist in discerning the 
residency tuition status across different schools. 
 
A student profile is created using the 
demographic filters on the right side of the 
dashboard. The Gender filter is composed of 
three radio buttons: Male, Female and All; the 
Race/Ethnicity filter utilizes a dropdown menu 
with nine specific options, as well as All and Not 
Known. A slider is used to filter by income level 
with five available brackets as defined by the 
NCES. Finally, the student’s state of residency 
can be chosen using a dropdown menu. 
Changing any filter selection affects the 
information being displayed across the entire 
dashboard resulting in the ability to visualize 
6,750 distinct student profiles. 
 
Legend and Tooltip 
A legend explains the colors used across the 
dashboard to indicate the residency status of the 
student; blue indicates residency and orange non-
residency. Details on demand are offered through 
the use of tooltips on each visualization. A tooltip 
on the geographical filter provides the state’s 
name upon hover, while a more robust tooltip is 
implemented for the two charts.  The scatter plot 
tooltip includes the institution name, location, 
college score, average tuition cost and a link to 
the school website. The bar graph includes the 
same information, but replaces College Score 
with the average amount of grant and scholarship 
aid awarded.  
 

Help 
It is important to note that following Tableau’s 
9.0 release in December click and drag selection 
is no longer the default action for maps in 
Tableau Public, having been replaced by pan. 
This is inconsistent with the desktop version 
where click and drag selection remains the default 
action. To mitigate user confusion identified in 
the usability tests, a help button is included to 
instruct users how to make a selection on the map, 
as well how to select multiple schools in the 
scatter plot and the bar graph and deselect to reset 
the visualization. 
 
Scatter plot 
Once a student profile is created using the filters 
(Component, 1 Figure 9) the scatter plot  
(Component 4) is re-populated with unfilled 
circles, each representing a school. The y-axis 
represents the College Score wherein a higher 
College Score indicates a greater retention rate 
for that unique student profile. The x-axis 
represents average tuition amount, allowing the 
user to identify potential best fit schools with 
consideration to the cost of tuition.  
 
Users may select one or more schools within the 
scatter plot to explore further in the bar graph; 
only those selected in the scatter plot will be 
displayed in the bar graph.  Schools that were not 
selected remain visible in the scatterplot to retain 
context, but become dim to draw focus to the 
highlighted schools. Finally, the scatter plot 
offers a reference line for the average College 
Score to allow the user to quickly identify schools 
with the highest retention rate. The reference line 
marks the average College Score of all schools 
displayed, allowing for rapid identification of 
schools with the highest retention rates.  
 
Bar Graph 
The bar graph is designed as an overlay of 
average tuition and average amount of grant and 
scholarship aid awarded to facilitate comparison. 
Each main bar is composed of two bars that vary 
in width and color.. The wider bar represents 
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tuition, and its color indicates whether the school 
is in-state or out-of-state based on the state of 
residency selected. The narrower gray bar 
represents average financial aid awarded based on 
the family income level selected.  Schools are 
arranged along the y-axis, with the x-axis 
displaying tuition and financial aid. 
 
Evaluation 
Final System Design 
The final design of the visualization tool 
effectively supports the tasks and goals of the  
target users. By selecting a specific student 
demographic profile with the side filters, Summer 
Search mentors are able to gain insight into 
persistence trends of students and make 
suggestions when advising students on selecting a 
university to attend. At the end of the usability 
test one of the participants indicated that Summer 
Search could implement the tool the next day. 
This type of feedback is evidence of the added 
value that the Persistence Dash provides for 
Summer Search mentors.  
 
Overview and Detail Views 
Data Encodings 
The colors selected for the visualization not only 
align with Summer Search’s website color palette, 
but are also ideal for mitigating color blindness. 
As presented by Maureen Stone, orange-blue 
color schemes are better differentiated than other 
color pairings by colorblind users [11]. Since 
color hue is an effective pre-attentive attribute for 
nominal data, we opted to utilize three colors 
consistently across all three graphs of the 
dashboard: orange for non-resident, blue for 
resident, and gray for financial aid [7]. Bars were 
used to show tuition and financial aid amounts in 
accordance with Mackinlay's assertion that length 
is a good pre-attentive attribute for quantitative 
data [7]. 
  
Presentation Choices 
According to Tufte, one principle of graphical 
excellence is "that which gives to the viewer the 
greatest number of ideas in the shortest time with 

the least ink in the smallest space" [12]. To 
reduce clutter in the visualization, a help button 
was implemented that the user can hover over for 
additional information about how to use the tool. 
This allowed us to remove unnecessary text from 
the interface in order to provide a more concise 
view for the user.  
 
The bar graph was chosen as the best way to 
present the quantitative tuition and financial aid 
data so that the user could easily see how much of 
the tuition is covered by grants and scholarships 
on average. Different bar widths were used to 
prevent occlusion while making this comparison 
using the same baseline for each bar.  
Overlapping bars of equal equal width would 
have resulted in the lower level bar being hidden 
from view. An overlay bar graph allows users to 
visualize the part-to-whole relation between 
average financial aid and tuition cost to determine 
the financial feasibility when identifying 
candidate institutions. 
 
Interaction Techniques and System Features 
Shneiderman’s information visualization mantra 
of overview first, zoom/filter, and then details-on-
demand is exemplified through the Persistence 
Dash tool [10]. The Summer Search mentors are 
first presented with a broad dashboard overview. 
Zooming and filtering are then supported both 
through Tableau’s built in zoom features as well 
as by the custom created filters. Filtering is a 
system feature that effectively supports the 
mentors’ tasks by allowing them to view data that 
is specific to the particular student they are 
advising. Brushing and linking allows the user to 
see how the data relates within the various graphs 
of the dashboard. According to Keim, connecting 
multiple visualizations through interactive 
brushing and linking provides more information 
than considering the component visualizations 
independently [6]. When the user selects a subset 
of the data in one graph, the dashboard updates to 
show the relationships among the selected data 
within the other graphs. Tableau Public supports 
Shneiderman’s history task by affording the user 
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the ability to undo previous changes by selecting 
the home icon. The user is also able to extract a 
subset of the data through the use of filtering 
parameters. 
 
Further Work 
Although using Tableau Public for our 
visualization was the best option for the scope our 
project, some of the default properties for its 
visualizations do not support the interactions that 
we would like to take place in our design. To 
reduce the number of additional keystrokes 
required to interact with the visualization and 
improve the overall interaction design in HTML, 
programming the tool in D3 may be the best 
option in further work. Using D3 would allow for 
the desired interactions to take place using the 
most intuitive keystrokes and smoother 
transitions into details could be created with 
customized animation. 
 
Participants in our usability tests suggested that 
some additional data be made available within 
our visualization, specifically for filtering options 
and when looking at individual schools in detail. 
Gathering data on recent graduation rates broken 
down by ethnicity and residency at individual 
universities would be key to improving this 
visualization, as College Score is a calculated 
metric and is currently serving as a placeholder 
for this data. In addition, integrating program 
availability could help by allowing users to filter 
schools by programs of interest. School size, 
environment, and demographic representation are 
also factors that Summer Search mentors take 
into consideration when discussing options with 
students and may be helpful to include in further 
work.  
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Appendix A: Usability Test Protocol 

Tasks & Scenarios 
 

1. Understanding Initial State (2 minutes)  
o Starting State 

§ We will provide them with the visualization on our laptop. 
§ No parameters are selected - student profile is at its default parameters. 

o Task 
§ “Tell me what you think this tool is used for and what you might be able to learn from it.” 

o Concerns 
§ Does the participant understand the questions that can be answered using our visualization? 

o Success Criteria 
§ Participant understands that the visualization  

1. Helps show which schools have high grad/retention rates for a certain demographic;  
2. Helps show how much schools cost and the avg amount of financial aid that they award. 

o Post-Task Questions 
§ What is the first thing you want to do with the visualization? Why? 
§ What do you think will happen when you select something in the map? 

 
 

2. Top 4 In-state Schools based on Success Rate for an Individual (College Score) (5 minutes) 
o Starting State 

§ No parameters inputted or states selected. 
o Tasks 

§ “Say that you would like to help advise an Asian female student from California on where to go 
to college in Washington.  
You would like to show her the schools that have the highest graduation rates based on her 
demographic information (she has disclosed to you that her family income is $42,000).  
Please show me how you would use our visualization to do this.” 

o Concerns 
§ Does the participant understand how to input the given parameters? 
§ Does the participant understand how to use the map, or the changes that are made during 

interaction with the map? 
§ Does the participant select multiple data points on the College Score vs Average Tuition Graph? 

o Success Criteria 
§ Student Profile: Race/Ethnicity = Asian, Gender = Female, State = California, income $30,000-

48,000 
§ Participant uses the map to select WA 
§ Participant finds top 4 schools: 

1. WWU 
2. UW Seattle 
3. Evergreen 
4. Centralia 

o Post Task Questions 
§ Was it clear to you which colleges had the highest College Score? 

 
 

3. Avg Financial Aid Evaluation for an Individual (5 minutes) 
o Starting state 

§ Parameters inputted: Asian, female, California, income $30,000-48,000 
o Task 

§ “Now say that you are working with a concerned parent from Washington who would like to 
know if her son can get a good education while staying in-state.  
Because of their stressed familial income, she needs her son to go to a school that awards a large 
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amount of financial aid.  
Show me how you would find some potential universities for her son that meet her criteria, 
knowing that this particular family is Hispanic and their income is under $30,000.” 

o Concerns 
§ Can the participant interpret the displayed results from the inputted parameters? 
§ Does the participant sort the data? 

o Success Criteria 
§ Student Profile: Hispanic; Male; Washington; income ≤ $30,000 
§ Participant finds schools by first selecting WA on the map 
§ Participant recognizes that grey bars represent average financial aid awarded. 
§ Participant uses Average Grant graph to determine which schools provide the most Financial Aid. 

o Post-Task Questions 
§ Can you tell me the difference between the blue and gold bars in the right chart? 
§ Can you tell me the difference between the colored bars and the grey bars (in the same chart)? 
§ How were you able to find the schools that awarded the most financial aid? Which areas of the 

visualization did you refer to?  
 
 

4. Average Financial Aid Evaluation for a Demographic (5 minutes) 
o Starting State 

§ Parameters inputted: Male, Hispanic, ≤ $30,000, Washington 
o Task 

§ “Now, you would like to do some exploration on the top 10 colleges that provide the most 
financial aid in relation to tuition in the Northwest (WA, OR, ID) for all students whose 
family income is under $30,000. Show me how you would find these top 10 colleges.” 

o Success 
§ Student Profile: Race/Ethnicity = All, Gender = All, State = WA, Income ≤ $30,000 
§ States selected: WA, OR, ID 
§ Participant finds top 10 schools with financial aid in related to tuition: 

1. Centralia College 
2. Seattle Central College 
3. Olympic College 
4. Columbia Basin College 
5. Eastern Washington University 
6. UW Seattle 
7. WWU 
8. Evergreen 
9. Central Washington 
10. UW Tacoma 

o Concerns 
§ Can the participant select multiple states? 
§ Does the participant look at all the schools and identify 10, or zoom in on ~10 colleges? 
§ Does the participant modify the chart using the sorting function? 

o Post-Task Questions 
§ What are some of the colleges that you found?  
§ Did any of these results surprise you? 
§ Are there any schools at which a WA student would succeed out-of-state? 

 
 

2. Regional Evaluation for in-state vs out-of State Tuition (5 minutes) 
o Starting State 

§ Student Profile: Race/Ethnicity = All, Gender = All, State = WA, Income ≤ $30,000 
§ States selected: WA, OR, ID 

o Tasks 
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§ Now I’d like you to imagine that you are working for (Summer Search) in Massachusetts. You are 
advising a female African American student whose family income is between 30,000 and 
48,000. 

1. Please input these parameters 
2. This student and her family would like to know if there are any colleges in bordering 

states (MA, NY, CT, RI, VT, NH)  that have out-of-state tuitions relatively close to 
some of the costs of in-state tuitions. Show me how you would find this information. 

o Success 
§ Student Profile: Race/Ethnicity = Black/African American, Gender = Female, Income = $30,000-

48,000 
§ States selected: MA, NY, CT, RI, VT, NH 
§ **** 

o Concerns 
§ Can the participant select multiple states in a region where states are closer together? 
§ Can the participant compare the value of in-state and out-of-state colleges? 

o Post-Task Questions 
§ Was it difficult for you to select multiple states? 

 

Post-Test Questions 

What do you think the bottom and left graphs are telling you? 

Can you tell me what a high College Score means, versus a low College Score?  

Did you feel that the results were true and reliable?  

Did any results surprise you? 

Did you feel that there was any key information missing from this visualization? If so, what? 


