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Project Goals

A 2017 Pew Research Center study found that 90% of U.S. households have at least
one connected device such as a smartphone or computer (Source). As such, there is an
increasing need to design for everyone, with top tech companies like Google focused on
developing for The Next Billion Users, with the lofty value proposition of “Building for everyone,
everywhere” (Source).

Yet, while inclusive design has become a hot buzzword in the industry today, how effectively can
tech deliver on these goals when the demographics of these companies are starkly different
from that of its user base? Much has been promised and said about diversity in tech, but
progress is slow and the same gaps still remain.

Thus, our motivation is to uncover the extent to which these high tech companies have not
addressed these DE&I issues, specifically taking an intersectional approach that looks at both
race and gender breakdown. In examining each company closely, we hope to hold them
accountable and prompt further diversity efforts that are much needed in this space.

Related Work

Understand the Background

Because we intend for our website to convey a cohesive story that generates empathy in
our users, we conducted background research to understand the context and reason for why
diversity matters in tech.

To this end, we drew from the below sources:

e Social Issues of Information class at UC Berkeley (INFO 203): The linked class
curriculum was extremely helpful in providing case studies and content as to the
negative impacts of tech design if it is not carefully deliberated and informed by diverse
perspectives.

e Coded Bias (2020): This linked Netflix movie in popular culture explores racial and
gender bias in our modern technological systems. It points towards a need for individuals
who are impacted by factors overlooked in tech design and, consequently, can contribute
a different view that lends itself to more inclusive design. These diverse individuals
should be involved in a tech product at its inception so that unintended negative
consequences can be alleviated.

e News articles: The linked CNBC article (June 2020) provides a current view of the tech
industry, allowing us to orient ourselves in the limited progress companies have made up
to the present day. Articles like this also make us aware of the shortcomings behind
companies’ self-reported data as they can include non-corporate or non-technical
employees to inflate their own performance.



https://www.pewresearch.org/fact-tank/2017/05/25/a-third-of-americans-live-in-a-household-with-three-or-more-smartphones/
https://nextbillionusers.google/
https://bcourses.berkeley.edu/courses/1500417
https://bcourses.berkeley.edu/courses/1500417
https://www.netflix.com/title/81328723
https://www.cnbc.com/2020/06/12/six-years-into-diversity-reports-big-tech-has-made-little-progress.html

Set Common Language and Appropriate Benchmarks

After gaining awareness that tech companies can self report data to “look good” to the
public, we sought to understand how a few sample companies did so. We found that across
company websites in this small sample, there was no standard as to how the data was
presented and benchmarked.

In the screenshots below captured from Amazon, Salesforce, and HP, various metrics are used
to measure “success” and different groups are randomly lumped together to create an overall
positive statistic:

Exhibit Amazon: Amazon shows the gender breakdown of corporate employees but juxtaposes
this graph against one detailing the averages for corporate in the U.S. This makes it seem as if
not much progress is needed because Amazon is on track. One also does not know what
underlying data makes up the U.S. corporate average (i.e., who performed the study, which
industries were included).

Corporate Employees (Level 4 - Level 7)

GLOBAL UNITED STATES
Woman 19 6% Man 70,45 Women 29. 5% Men 70 5%
Women 50.1% Men 69.9% Women 30.0% Men 70.0%

Women 31.4% Men 68.6% Women 31.4% Men 68.6%

Exhibit Salesforce: Salesforce defines underrepresented groups as Women, Black, Latinx,
Indigenous, Multiracial, LGBTQ+ employees, People with Disabilities, and Veterans. With such
a wide net and benchmark for 50% representation of all these groups, Salesforce at 47.4% in
2020 seems to be very close to “building a workplace that reflects society,” as advertised on
their Equality website.



https://www.aboutamazon.com/news/workplace/our-workforce-data
https://www.salesforce.com/company/equality/
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Exhibit HP: The groups that HP lumped together are very similar to Salesforce, with the key
difference being that they do not define “minorities.” This leaves the viewer to guess if
“minorities” also include the Asian group which could inflate the numbers.

Reinventing ratios

Board of directors US New Hires Women in Leadership

Thus, we identified that each company uses a different language and metrics to represent their
diversity efforts. Yet, in order to make a fair comparison between companies, we needed to set
the same metrics and common language which would be used equally across all tech
companies in a standardized manner. The following outlines the standards we defined and
adhered to in all of our visualizations:

e Focus on 5 main groups (Hispanic, Asian, Black, Native American, Female)

o Reason: While tech companies must also consider representation of other racial
minorities, LGBTQ+ individuals, veterans, and people with disabilities, we tried to
simplify the already complex narrative so as not to increase cognitive overload in
the viewers of our website. We chose to focus on these 5 groups at most for the
purposes of our project as they have the largest percentage representation in the
U.S. population and are the most debated statistics in current media and culture.

m Note that some visualizations do not include Native American because
data was not available.


https://www8.hp.com/us/en/hp-information/about-hp/diversity/index.html

e Evaluate each group separately in order to understand progress made towards
their individual representations in tech
o Reason: When groups are lumped together as the companies above had done, it
is difficult to tell an accurate story of diversity efforts as one group’s progress or
lack thereof can be eclipsed by another group’s.

e Compare the percentage makeup of each group against their percentage makeup
in the U.S. population

o Reason: Our goal is to push for the demographics of technology creators to be
the same or at least similar to the demographics of their users. Thus,
comparisons to other U.S. averages in the tech industry or corporate is irrelevant
to our project’s purpose and can be disregarded.

e Find a standardized template that requires all tech companies to report their
workforce demographics in the same manner and leverage that data to make
comparisons

o Reason: When companies self-report their data, they will include or not include
certain categories of employees to inflate their statistics. From our research, we
found that all companies are required to submit data in the same format to the
federal government via EEO-1 reports and so used these (discussed in more
detail under the Data section).

Explore Deeper: What are the Overall Numbers Hiding?

The overall numbers do give a high-level view that allows us to compare tech companies
to each other in terms of representation in each of the 5 groups. However, we found graphs like
the two below from Netflix which show that overall representation across all roles is higher than
representation at leadership levels. Thus, overall numbers cannot give an accurate gauge of
internal company culture and retention practices that are either inclusive or not inclusive to the
individual as they progress in their careers.

Key Takeaways from the Graphs:
As an individual grows from an entry level employee to director and above, the below details

what occurs as an aggregate:
e White representation increases by 27%.
e Black representation increases by 19%.
e Asian representation decreases by 34%.
e Hispanic representation decreases by 40%.


https://about.netflix.com/en/news/netflix-inclusion-report-2021
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Because of this, we included visualizations on our website that allowed users to dig deeper past
the aggregate totals and explore representation across race, gender, and career levels to
explore what overall numbers may be hiding (Diversity Across Different Roles at Netflix viz).

Inspiration for Our Visualizations

This section is divided based on the visualizations we created for our website. If any work was
consulted for inspiration in the creation of that visualization, we will include it here.

Overview of Tech Industry Representation

As part of the narrative for our website, we needed to elicit empathy from the user and
draw them into a story that will unveil more and more layers. Therefore, we needed an engaging
visualization at the beginning of our website which at-a-glance could provide a snapshot of the
current statistics for diversity in the tech industry.



One example that provides an overview is the graph “Is Diversity a Zero Sum Game?”

Is Opivet_ﬁifg a Zero Sum Game?

Here are 10 Tech companies with their racial percentages: 2014 ws 2018

Ingram

eBay Boogle Groupon HP Indiegogo Nicro Intel Microsoft Yahoo!

Hover Over The Lines Are There Winners or Losers?

HP
Indiegogo

Design: fuldeep Eom | Erealfnldeephiam | Flakedverfionday Assignment WiS | Data Source! data.world

Source: Kuldeep Ram

The author picks 10 companies to compare against each other and uses slope graphs to show
trends from 2014 to 2018. However, because the author selected 10 companies only, we found
that this viz would not provide a robust snapshot of the industry and does not have reasoning for
which companies were included or not. Also, the viz did not have any axises so we could not
identify the percentage makeup of each race in the company. Lastly, while this viz does
compare companies against each other, it does not address the main goal of our website which
is to explore how they compare against the U.S. population. Thus, this viz gave us a starting
point as we considered which aspects we would like to leverage and which to improve upon in
our iteration of an overview of tech companies.

Gender Balance: Which tech companies best represent the US population?

We looked at graphs depicting the gender gap like the one below. The blue bar (for
Males) in every tech company extended far away in the positive direction from the pink bar (for
Females). Because we had studied data at these companies, we knew it meant that males are
disproportionately represented in the tech workforce compared to females. We also knew the
place where the two bars met in the middle was the gender parity line, an approximation being
50%. However, for a viewer without this context, the x-axis not being labelled in the graph below
is a huge impediment as the viewer must guess what the percentages actually mean.
Additionally, using light blue and pink to represent the genders serves to perpetuate existing
stereotypes of female vs. male.


https://public.tableau.com/profile/kuldeep.ram#!/vizhome/Diversity_31/Dashboard1

As of May 2018, majority of tech & social media companies keep
employing more male than workers

Source: Anna lvanova

To this end, we did find a visualization that represented the gender gap very well and used it as
a template (Source: Diego Parker). We built on top of it by including the U.S. population as a
benchmark so companies that do better or worse can be immediately perceived. Also, we
highlighted only the companies that are doing the best because it is such a small number in
comparison to the number of companies in the entire industry.

Racial Diversity in Tech Companies

In guest lectures for this class, we discovered that many entities can be represented in
the same view without clutter because principles of consistency are followed. In Kerry’s graph
depicting the different benefits offered online by the 50 U.S. states (below), one can quickly see
which state offers what online service. After initial familiarity with the structure, the user can
carry that mental schema forward to subsequent states because they all follow the same

design.


https://public.tableau.com/profile/anna.ivanova#!/vizhome/MM_2018_w46_diversity_in_tech/diversityintech
https://public.tableau.com/profile/diego.parker#!/vizhome/GenderDiversityinTechCompanies/Dashboard1
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Source: Kerry Rodden

We combined Kerry’s idea with the graph “Racial Diversity in Tech” below. Like Kerry’s graph,
this graph represents all tech companies in our dataset and keeps consistent standards
throughout. If the percentages represented by the petal were not clear, the user could hover
over the company to find a bar chart with the exact percentages for each race. Yet, we did feel
that extraneous information (like Fortune 500 CEOs, U.S. Congress, and DiversitylIncTop50)
would not be needed for our site, as our purpose is to compare company stats to that of the
U.S. We also found the partition between Social Media and Technology to be unnecessary since
Social Media companies are a subset of Technology companies. To call them out separately
would cause confusion as users would wrongly think they cannot be assessed together.


https://www.codeforamerica.org/features/bringing-social-safety-net-benefits-online/

RACIAL DIVERSITY in Tech

-

Country, Eatity, Govenment Social [dedia Technology

mazan ¥5. U.S. Pepulation
t ity to sl

- |

AMma
1

Source: Claire Kim

Comparing the % of People of Color vs Women at the Top 10 Tech Companies

In our viz, we wanted to compare the top 10 companies to each other and identify clear
top performers. To do this, we needed a viz that could consolidate all of the diversity data (for
both gender and race) in one view. In planning our design, we came across the graph below
“Tech companies are becoming (somewhat) more diverse.”

10


https://public.tableau.com/profile/siyu.bao#!/vizhome/DiversityinTechCompanies_0/DiversityinTechCompanies
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At a glance, this graph tells a powerful story. In dividing the view (based on % White and % Male
at companies) into 4 quadrants and plotting all the tech companies in our dataset based on their
representations, the author clearly conveys that the tech industry is “Majority white; Majority
male” (greater than 50% male and 50% white) as most tech companies fall within this category.
We wanted to leverage this idea about quadrants in our viz as well, yet take a different approach
with the x and y axis being % Female and % POC so that we can look at diversity directly
instead of indirectly as this graph does. We also liked that the companies were each plotted in
this graph so we can track their individual progress as well as compare them to others. Yet,
because the lines are in close proximity to each other, it was very hard for us to use preattentive
attributes to find data that stood out from the crowd. For our own viz, we would find a way to
distinctly represent companies and make them relatable to the user.

Diversity Across Different Roles at Netflix

To visualize the data as part of this case study, we wanted the user to be able to explore
the complete breakdown of diversity data by not only race and gender but also by career levels
(professional, manager, and executive). This required a viz with interactivity that could represent
all of these components on their own as well as part of a whole.

In class, we were introduced to Kerry Rodden’s sunburst sequence diagram that visualized data
as a whole but then also enabled the user to delve deeper into individual branches. As Kerry
provided open source code, we repurposed the diagram with the Netflix 2018 EEO-1 data
loaded in. We could have also represented our data using an icicle chart as it has the same root

11


https://public.tableau.com/profile/beecom99#!/vizhome/MM_2018_W46-diversity/diversity

and branches, yet we liked the concept of the circle. The circle represents that all data is
included within it and any segments result from slicing and dicing the original data. We can also
quickly see which paths and sections are larger in comparison to others. We liked that Kerry’s
code included the breadcrumbs at the top, which allow the user to locate the path they took
without having to memorize names and colors from a separate legend.

0.0187%

Source: Kerry Rodden

Predicted Dates for Gender Parity at Top 10 Tech Companies

We liked the concept of using trendlines to predict when select tech companies will
reach gender parity (defined as 50% female and 50% male). While we leveraged the use of
trendlines to estimate dates that we used in our final timeline for the top 10 tech companies, we
found other parts of this design to not be beneficial to the story we were telling. Because 60
years is kept on such a short x axis, the message that the author is trying to convey loses its
impact because in judging by distance in the graph alone, it does not appear that 2084, for
example, is so far away from the present day. Also, laypeople who do not know about the
concept of trendlines will not understand the purpose of the red circles and dotted lines and thus
perform extra mental math when not required.

12


https://observablehq.com/@kerryrodden/sequences-sunburst
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Visualization Description

This section follows the format of our website. We will list each website section and
associated visualizations used by title for better navigation.

Current State Assessment of Tech Industry

Overview of Tech Industry Representation

To begin our website and user journey, we wanted to provide an overview of the tech
industry with as many companies as possible. We found the most comprehensive data set on
data.world (refer to Data section). We wanted to hone in on not just racial and gender
percentages but also on trends and changes in these two areas from 2014 to 2018. We
experimented with many designs like bar graphs but ultimately decided that line graphs would
best represent these two areas. We plotted company line graphs for each race or gender
individually but then brought it all together by lining up the four graphs horizontally and ensuring
that they shared the same axes range so that comparisons can be quickly made across all.

While we realize that we could have taken an extremely detailed intersectional approach in
plotting gender+race (i.e., Black Female, Black Male, Asian Female, Asian Male, etc), we
decided to only list the 4 underrepresented groups that are most cited and reported on by tech
companies and media sources. The Female, Black, Asian, and Latino narrative is widely
discussed and would be familiar to our intended audience of tech students and professionals.
This familiarity would allow them to grasp our overview graph quickly and uncover overall
insights in how each tech company is performing in these areas.

One suggestion that was made by several participants during our usability study was that there
were too many labelled lines (representing companies) on the graphs. To get around this, we

13


https://public.tableau.com/profile/luciebailly#!/vizhome/Gendergapinthetechindustry-MakeoverMonday-Week462018/GendergapinTechcompanies

only labelled select lines, specifically U.S. population and companies which had better
representation than the U.S. population benchmark. We also facilitated users exploring
company performance across all graphs by using linking functionality offered in Tableau; thus,
as users hover over Facebook, for example, either from our company list or in a graph, all other
lines that represent Facebook are highlighted as well.

Overview of Tech Industry Representation
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Overview of Tech Industry Line Graph

Gender Balance: Which tech companies best represent the US population?

For this visualization, we wanted to dive deeper into data from 2018 (the most recent
data that is available) and compare the percentages distribution of male to female employees at
each company with the US population gender distribution. For the US population, there is
almost a 50:50 gender ratio between male and female and so we used this as a benchmark
comparison. Gender gap is defined as the difference between total percentage of male
employees minus total percentage of female employees. From this visualization, the viewers
can immediately see how most companies have a wide gender gap, with their being fewer
percentage of female employees compared to male employees. Furthermore, this visualization
makes it easy to see just how big this gender gap is for each company and the viewer can see
the companies which have a smaller gender gap and can also see companies that have more
female employees than men.

14



Gender Balance: Which tech companies best represent the US population?
Comparing the percentage of and Male workers in tech companies

0 10 20 30 40 50 60 0 80

Percentage of Male vs Female

Gender Balance Visualization

Racial Diversity in Tech Companies

In this visualization we wanted to showcase the racial diversity amongst different
companies and compare that with the racial distribution for the US population. We used different
color flower petals to denote each race. The size of the petal changes based on the total
percentage amount of employees at the company who identify as that specific race. Our goal
with this visualization was for the user to immediately see how certain races are
disproportionately represented at these tech companies and compare companies with each
other and the US racial distribution. If the user wants more granular information, they can hover
over the center of each flower and will see a tooltip with more specific details about the racial
breakdown for each company.
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Racial Diversity in Tech Companies
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Market Landscape

This visualization serves as more of an infographic showing in simple terms the wide
reach and power that the top 10 companies (by market cap) wield in the entire tech industry.
While we learned in class that pie charts are not ideal in accurately representing proportions,
our pie chart in this case can effectively relay the message that the top 10 companies take up
well over half of the industry’s total valuation, leaving a much smaller chunk in comparison that
the other 177 tech companies contribute to. In this visualization, we also wanted to bring these
top 10 companies to the forefront of attention as we are casting a light on them in the “Top 10
Tech Companies” and “Looking to the Future” sections of our website. Thus, we chose
well-known logos to represent each company because they resonate quickly with most viewers.
This type of iconography is used in the Olympics for instance, where instead of writing each
country’s names, news and reports use the country’s flag. Leveraging this idea in our website
makes tech company performance more like a competition and brings an element of fun to see
which company ends up on top.
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Comparing the % of People of Color vs Female at the Top 10 Tech Companies

For this visualization, we wanted to compare the top 10 tech companies with each other
in terms of gender and racial diversity. Amazon and Tesla have not been included in this
visualization as they did not release their EEO-1 reports to the public, so we had no
standardized data to include for those two companies. Our goal with this visualization was to
see if there were any companies that did better or worse than the others in terms of their racial
and gender distribution. We divided the graph into 4 different quadrants based on the
percentages of female employees and people of color at the company. We calculated the total
percentages of women employees at each company and the total percentage of people of color
employees and plotted them on the x and y axis accordingly. We determined 50/50 to be the
“target” distribution for race and gender. This would mean a 50/50 goal for male vs female
employees. For race, this would mean a goal of 50% White and 50% People of Color. However,
we understand race is a lot more nuanced, especially considering the fact that within the
category “people of color,” some races are underrepresented compared to others. Therefore, we
acknowledge that a 50/50 target for race is overly simplistic but for the scope of this project we
thought this was a good starting point.

Comparing the % of People of Color vs Women at the Top 10 Tech
Companies
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Diversity Across Different Roles at Netflix

From our scatterplot, we found that Netflix was closest to the 50:50 target we had set for
racial and gender diversity. We wanted to dig deeper into the racial and gender distribution for
Netflix across different roles such as executives, managers and professionals. We were inspired
by the sunburst visualization Kerry Rodden showed us. We thought this would be an interactive
way for the user to engage with the content. Our goal with this visualization was to show that
although Netflix seems to be doing well in terms of racial and gender diversity, the higher one
goes up the corporate ladder, the less diverse it becomes. As underrepresented individuals
(specifically Hispanic, Black and Native American employees) progress through their careers,
fewer and fewer make it through the ranks of manager and executive roles. Thus, retention is
just as important to consider as hiring. For this visualization, we also included the whole
numbers in addition to the percentages in the middle of the sun dial. We thought this would give
the users a more concrete picture of how disproportionately certain groups are represented
compared to others rather than solely relying on percentages.

v

10 (0.235%)

Looking to the Future

Predicted Dates for Gender Parity at Top 10 Companies

From class readings on Storytelling with Data (Knaflic), we learned that to deliver
effective and memorable viz experiences, we must tell a coherent story backed by the data and
generate user empathy and interest. On our website, we provided other visualizations to allow
the user to explore gender and racial distribution in the tech industry; however, for our final
interactive visualization, we wanted to bring the narrative closer to home in a way all viewers
can relate. Thus, we came up with this idea of using dates based on forecasts of when certain
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top 10 tech companies will reach gender parity. This will prompt the user to perform their own
mental math and realize just how far away we are in this modern world from equal
representation.

We decided to focus on gender and not racial parity because most companies are closest to
gender parity while rather far from racial parity of underrepresented minorities. Also, racial
representation is constantly evolving as minority makeup in the U.S. is only projected to
increase over the years, with studies estimating that minorities will become the U.S. majority by
2042 (Source). Using gender parity estimates only, we then plotted all companies on one
timeline because they are on the same journey together. Lastly, we kept consistent use of Top
10 company logos because we had already set the precedent for the user to be familiar with
these icons and what they represent in previous sections of our website. Of the companies that
were not included in the timeline, we explained why in the text--either they would never reach
parity or they did not report their EEO-1 data.

Predicted Dates for Gender Parity at Top 10 Companies
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Our Recommendations

Recommendations

We initially researched DE&l initiatives and included them in a bullet point list. However,
we realized that format as a big wall of text increased viewer mental load as they would have to
slow down and read every word. As a result, we decided that this section would also be great
for an infographic. For the infographic, we used hexagons that fit together in the middle around
the words “Diversity, Inclusion, and & Equity.” It was important for these shapes to fit together
like a puzzle because we wanted to convey that each piece is crucial to a holistic approach. All
surrounding hexagons and text represented actions that have been and can be taken to
improve diversity at companies. Because we wanted to convey our findings at a glance to the
viewer, we summed up the action in 2--at most 3--words, with short phrases below in smaller
text that provide more detail. We also applied class concepts of managing color. Because the
DE&I hexagon is the focal point upon which all of the other hexagons are based, we used
contrasting color from the rest to make it pop. Additionally, in keeping with previous visualization
themes, we used colors from the “Racial Diversity Breakdown” visualization to color the other
hexagons.
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https://www.nytimes.com/2008/08/14/world/americas/14iht-census.1.15284537.html

Increased
Transparency

Release EEO-1 report to the
public for accountability

Engage Diverse
Inclusive Hiring Talent
Source non-traditional Hold events and training for

candidates and spot bias underrepresented students
in interview process

. . Partner with more HBCUs,
Diversity Hsts

Equity

&

Inclusion .
Inclusive

Employee Benefits

Resource Groups
Offer gender-blind parental
Create communities for leave policy
-employees to connect and
support each other Cover non-binary healthcare

Equitable Pay in health plans
Practice “open compensation”
Perform review of annual

compensation to rectify
pay gaps

What You Can Do to Make a Change

What You Can Do Cards

A concept from a class exercise remained with us in which users are more likely to
remember graph data if they had to perform an action like guessing it (Source). For this very last
section of our website, we definitely wanted viewers to remember what we conveyed and take it
upon themselves to take action. While we did not ask our viewers to plot data, we did want to
engage them one last time through flipping over virtual cards to get more information about how
to help diversity efforts. Because users must play an active (have desire to flip over card to
receive more information) rather than passive (glance over an infographic), our hope is that our
audience’s minds were in an open state to receive and remember our parting words.

v
. \\ B > é)}‘ o
|

Push for Corporate Transparency Be a Diversity Advocate Donate
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Approach

Data

We used two different datasets for our visualizations:

1. Diversity in Tech dataset from data.world
2. EEO-1 Reports for the Top 10 Tech Companies

Data.world: Diversity in Tech dataset

We found the most comprehensive dataset of tech companies on data.world, consisting
of 12 columns and 162 rows. Curators of this dataset had manually visited each tech company’s

website and consolidated their self-reported data. This included percentage breakdowns of

gender (Female, Male) and Race (White, Asian, Latino, Black, Multi, Other, Undeclared) for the
years 2014, 2015, 2016, and 2018. While we realize the shortcomings of self-reported data, the

reality is that many tech companies do not release their official employment statistics to the

public (discussed in more detail in the EEO-1 data section below); thus, we had to rely on what

we could find.

Employee Diversity in Tech.csv

@ date v @ type

EEO-1 Data

EEO-1 is a mandatory federal report that all companies in the U.S. with more than 50
employees are required to submit. The EEO-1 report contains information about the race &
gender breakdown of employees across various roles in the company.

v m

compa

ny

# female v | # male v | # whitt v # asian vV | # latino

Screenshot view of dataset_(Link Here)

Displaying 12 columns, 162 o ble

162rowsinta
employee_diversity_in_tech

date
type
company
## female
# male

# white
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Example of an EEO-1 Report

We had to manually search for the EEO-1 reports for the top 10 tech companies. While
searching, we noticed that Amazon and Tesla are the only two companies in the top 10 that do
not release these reports to the public. Intel on the other hand, is the only company in the top 10
who publicly releases information about the pay rates for different roles within the company
(Source).

We compiled the EEO-1 reports for the 8 companies with the most market cap from 2018
(Google, Microsoft, Apple, Netflix, PayPal, Intel, Facebook and Nvidia) into one dataset. We
used data from 2018 as that is the most recent EEO-1 data available. The reports for 2019 and
2020 were delayed due to the COVID-19 pandemic.

The EEO-1 report contains the race and gender breakdown for the various roles within the
company such as: Executives, Managers, Professionals, Technicians, Sales Workers,
Administrative Support, Craft Workers, Operatives, Laborers and Helpers & Service Workers.
For our visualizations, we mainly considered the data about Executives, Managers and
Professionals because we wanted to focus on the technical professionals and the corporate
office.

Tools

For most of our visualizations, we used Tableau. For the sundial visualization, we used
the D3 template on Observable that Kerry Rodden shared with us during class and modified the
code according to our needs. We used Affinity Designer to modify the company logos and
illustrations we found on freepik.com. For our website, we relied on a template provided by
Github pages and used some open source code as listed in the Appendix.

User Testing and Results

Overview

We conducted a usability study on our project’s website. The goal of this website is to
convey a cohesive story with our visualizations about the diversity issues across the tech
industry in the United States. We want to showcase how the creators of these technologies are
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https://docs.google.com/spreadsheets/d/1EbsC-FvBbi8x-rilg7qqZT0LuvmOAn8H0t3k7nNBXUI/edit#gid=0
https://observablehq.com/@kerryrodden/sequences-sunburst
https://www.freepik.com/

not completely representative of the actual users of the technologies, with specific groups being
severely underrepresented.

For this usability study, we were interested in testing the following:

e If our visualizations and accompanying text helped to create a cohesive story/narrative.

e Whether our users were able to understand the main takeaways/goals of our
visualizations.

e Whether our users were able to complete low level viz tasks that we had assigned.

e If the accompanying text provided better context and understanding of our
visualizations.

e If our users enjoyed viewing our visualizations and interacting with them.

Test Setup

For our usability study, we used a combination of structured-interviews and a survey to
get both qualitative and quantitative feedback about our designs. We created a script for the
study which included all the tasks and questions we wanted to ask our participants (Link in
Appendix). For each study, one team member facilitated the study and one took notes.

Study-set up:

e Introductions:
o Brief introduction about the study and context for the designs. Participants signed
the consent form.

e Tasks Execution:
o Participants were instructed to share their screen on Zoom. Research facilitator
walked the participants through tasks. For each task, the participants were
encouraged to verbalize their thought process while viewing our visualizations.
The note-taker took extensive notes about the participant’s feedback and
behavior while completing the tasks.

e Wrap Up:

o Towards the end of the study, participants filled out a survey to gather more
quantitative information about their experience viewing our website

Result Analysis

Visualization

Task Completion

Qualitative Feedback

Overview of
Tech Industry
Representation

All 3 of the participants were
able to accurately describe the
high level task and identify the

main takeaway from the graphs.

However, only % were able to
accurately complete the low

All participants were confused
about the red and yellow lines and
it took them a few minutes to
understand what those lines meant.
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level viz task and identify the
extrema.

There were many grey lines which
made it difficult to read and
understand the visualization.
Noticed a discrepancy where the 4
graphs did not all have the same
companies represented.

Gender Balance:
Which tech
companies best
represent the
U.S. population?

Most of the participants
struggled to complete the high
level task and identify the key

takeaways for the visualizations.

% participants were able to
complete the low level task, but
it took them several minutes to
figure it out.

Unclear what the term “gender gap”
was representing

Not sure whether gender gap was
calculated by male % - female % or
vice versa

Confused about the US population
data point and its significance

Not intuitive design.

Title unclear.

Supporting text is unclear and too
long.

Racial Diversity
in Tech
Companies

All of our participants were able
to accurately complete the high
level and low level viz tasks.

Color on the bar charts on the
tooltip did not match the petals
Unclear why there are 3
categorizations

Unclear what “diversityinc50”
indicates

Accompanying text is too long

Market
Landscape

% participants were able to
complete the high level task but
were uncertain about the
relation of this visualization to
the rest of the study.

Microsoft and Amazon look the
biggest but Apple has more market
cap.

Unsure what the label “EEO-1"
means on Tesla and Amazon.
Believes this visualization detracts
from the narrative in being
irrelevant.

Comparing the
% of People of
Color vs Women
at the Top 10
Tech Companies

% of the participants were able
to complete the high and low
level tasks.

Different quadrants are confusing
and unsure what they represent.
Accompanying text is too long and
not engaging.

Axes and labels are not clear and
are too small.
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Scales are confusing - y axis
hacking.

Diversity Across
Different Roles
at Netflix

All 3 of our participants were
able to complete both the high
level and low level tasks.

Initially did not realize they had to
hover over the visualization to see
the data.

Unclear what the terms
“professionals”, “managers” and
“executives” mean.

Noticed color inconsistencies in

some areas.

Predicted Dates
for Gender
Parity at Top 10
Companies

All of our participants were able
to complete the high level viz
task and understood the main
takeaway for this visualization.
However, it took them all a while
to understand the visualization
as it was not intuitive.

Title is not clear

Too much of a gap between the
points and the years.
Accompanying text is not
interesting. Could ask the user a
question to make it more engaging.

Overall Impression and Usability of Visualization

Overall, we learned the participants enjoyed our visualizations and found them
interesting. All were able to articulate the main objective of our website and narrative as we had
intended. However, we found that there are a few recurring changes we need to make across all
sections and visualizations in our website as follows:

o Reduce the amount of text describing the visualization. Make the sentences more
concise and engaging in generating empathy with the viewer. Highlight keywords.

o 0O 0O O O O O

” o«

“executive”, “professional’ etc)

Link to Code and Visualization

Our visualizations exist on this website: Diversity in Tech site.

Code is on github: GitHub Project Page.

Clearly label the axes of the visualizations and make the text bigger.
Use more intuitive titles for the visualizations.

Appropriate scales for the axes - make sure they all start at 0.

Label quadrants wherever needed.
Annotate specific points more clearly.
Use consistent colors throughout the visualizations.

Clearer explanation of technical terms (i.e EEO-1, definition of “manager”,
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https://vivianakinyi.github.io/infoViz/
https://github.com/vivianakinyi/infoViz.git

Team Contributions Breakdown

Low Effort (0-24)

Medium Effort (25-49)

High Effort (50-100)

Project Phase Task Priyanka Merry Vivian
Exploratory Data | Perform individual EDA 33% 33% 33%
Analysis assignments based on the
Data section
Visualizations Overview of Tech Industry 5% 90% 5%
Representation
Gender Balance: Which tech 5% 5% 90%
companies best represent
the U.S. population?
Racial Diversity in Tech 5% 5% 90%
Companies
Market Landscape 5% 90% 5%
Comparing the % of People 90% 5% 5%
of Color vs Female at the
Top 10 Tech Companies
Diversity Across Different 90% 5% 5%
Roles at Netflix
Projected Dates for Gender 5% 90% 5%
Parity at Top 10 Companies
Recommendations 35% 55% 10%
What You Can Do Card 15% 10% 75%
Usability Test Write Script 80% 10% 10%
Conduct Sessions 33% 33% 33%
Synthesize Findings 33% 33% 33%
Final Write Up 75% 12% 12%
Website Narrative + Text 40% 40% 20%
Design 25% 25% 50%
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Coding (includes transferring 10% 10% 80%
visualizations + text to site
and refining presentation
and structure of site)

Project Attend weekly meeting to 33% 33% 33%
Management discuss project
Activities implementation and receive

feedback on visualizations

Final Write Up Contribute to Final Write Up 25% 50% 25%
per agreed upon structure

Appendix

e Direct links to team visualizations (stored on Tableau Public)

Overview of Tech Industry Representation
Gender Balance: Which tech companies best represent the U.S. population?

Racial Diversity in Tech Companies
Comparing the % of People of Color vs Women at the Top 10 Tech Companies

Diversity Across Different Roles at Netflix
Predicted Dates for Gender Parity at Top 10 Companies
Market Landscape, Recommendations, What You Can Do Cards
m Code is included in feam Github repository
Image under first section (link here)
Some images for the site from Freepik
Used shapes from Slidesgo
Flip cards open source code
Visualization Templates
o Sunburst
o Gender Balance

O 0O O O O O O



https://public.tableau.com/views/ComparisonofAllTechCompanies/Dashboard12?:language=en&:embed=y&:embed_code_version=3&:loadOrderID=0&:display_count=y&publish=yes&:origin=viz_share_link
https://public.tableau.com/views/GenderDiversityinTechCompanies_16198211195300/Dashboard4?:language=en&:embed=y&:embed_code_version=3&:loadOrderID=1&:display_count=y&publish=yes&:origin=viz_share_link
https://public.tableau.com/views/DiversityinTechCompanies_16188954613140/RacialDiversityFlowerpetals?:language=en&:embed=y&:embed_code_version=3&:loadOrderID=2&:display_count=y&publish=yes&:origin=viz_share_link
https://public.tableau.com/views/top10techcompanies_final/Sheet1?:language=en&:embed=y&:embed_code_version=3&:loadOrderID=3&:display_count=y&publish=yes&:origin=viz_share_link
https://observablehq.com/@priyankaad/sequences-sunburst-for-paypal?oetm_referrer=https%3A%2F%2Fvivianakinyi.github.io%2F&oetm_route=%2F%40priyankaad%2Fsequences-sunburst-for-paypal
https://public.tableau.com/views/Timelines_Updated/Sheet1?:language=en&:embed=y&:embed_code_version=3&:loadOrderID=4&:display_count=y&publish=yes&:origin=viz_share_link
https://github.com/vivianakinyi/infoViz
https://searchcio.techtarget.com/feature/Racial-gender-diversity-in-tech-improving-at-a-glacial-pace
https://www.freepik.com/search?dates=any&format=search&page=1&query=algorithm&sort=popular
https://slidesgo.com/
https://codepen.io/nicolaskadis/pen/brQEOd
https://observablehq.com/@kerryrodden/sequences-sunburst
https://public.tableau.com/profile/diego.parker#!/vizhome/GenderDiversityinTechCompanies/Dashboard1

