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Project goals
In our project, we aim to demonstrate the prevalence of ageism in job

seeking and in the workplace by employing a narrative structure to our
visualizations. We want our final visualization to lead others who may not believe
ageism is important or pervasive to more readily understand that this is a huge
issue. We also want our viewers to understand that older workers deserve fair
chances and quality treatment in all stages of working, including searching,
interviewing, and excelling. This work is part of a MIMS Capstone Project goal of
helping older individuals better navigate job search when dealing with ageism.

The website is meant to be understandable by any adult or teenager of any
age group, without the need for a strong technical and data science understanding
while still including impressive, useful, and aesthetically pleasing visuals. However,
our target audience are those under the age of ~50, to promote their awareness
and compassion toward this issue. The way our narrative is phrased is geared
toward a younger target audience.

Visualization task goals

Ageism word cloud: The goal of this visualization is to show a comparison between
age unfriendly and age neutral words commonly used in job listings. The word
cloud is used to display these words and how they are categorized in a visually
engaging way.
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Tech vs. non-tech roles line chart: The goal of this visualization is to show the
decline in manager positions for baby boomers and the difference in the
proportion of managers in the tech industry versus non-tech. The chart is used to
display this information in a clear and easy-to-understand way.

Interview questions: The goal of this visualization is to encourage the user to use
their own decision-making skills to determine whether a question is discriminatory
or not. This places the onus on the viewer to think about how they could ask
questions that might seem innocuous, but actually be harmful.

Coding tool bar chart, dot plot, and radar chart: The goal of these visualizations is
to show that there aren’t substantial differences between those who are 50+ and
under 50 in terms of the numbers of tools they know.

Ageism slideshow: The goal of this visualization is to showcase multiple images
related to ageism in the tech industry, with each image sliding in from the right of
the screen. The slideshow format is used to display these images in an engaging
and dynamic way.

Each of our visualizations serves a different purpose, but all are designed to
help raise awareness about the issue of ageism in the tech industry and promote
understanding and change.

Related work
As a starting point for our discussions, we largely relied on publicly available

data from the US Bureau of Labor and Statistics (BLS). As part of our Exploratory
Data Analysis, we deeply studied macroeconomic indexes such as the
unemployment rate to understand how ageism impacted the chances of
employment. The following figure illustrates one of the charts obtained from the
BLS about unemployment.
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Figure 1: Unemployment rate in the United States over the years according to
the BLS

Moreover, one of our initial intentions as a project team was to incorporate
the impacts of intersectionality into our analysis. For instance, how would ageism
respond within particular social groups at the bottom of the Matrix of Domination
(Constanza-Chock, 2018)? Our goal was to understand if such age discrimination
could affect those groups even more following some sort of snowball effect with
the other existing intolerances. Therefore, we investigated specific reports with
breakdowns not only in terms of age groups but also based on race, gender, and
nationality, among others. During that exploration phase, we primarily relied on
the reports generated by the United States Equal Employment Opportunity
Commission. Mainly, we looked into the charge statistics filed each year per type
of discrimination from 1997 through 2021, available on the EEOC website. The
following figure illustrates the dataset obtained from the EEOC for the
discrimination charges.
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Figure 2: Number of discrimination charges filed per year according to the EEOC

However, as we continued to structure our storyline, we had to make
important decisions regarding scope definition. Based on the feedback received
during the intermediary presentation, instead of providing a general
macroeconomic analysis, we focused on one specific industry in more detail:
technology. As a result, accessing intersectional data solely from the tech industry
was much more complicated, considering our project premise of using only
publicly available data. Therefore, we shifted our analysis to focus solely on
ageism within the tech industry. However, as suggestions for continuing projects,
incorporating this type of analysis would be profoundly informative and should
enlighten even more the discussions about such a relevant subject.
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Figure 3. Table of stereotypes about older and younger people from the WHO
Global Report on Ageism 2021

The terms found in this report helped us determine which terms to use in our
ageist/non-ageist word visualization.
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WHO Global Report on Ageism 2021

The report highlights ageism as a significant challenge that needs to be addressed.
The report emphasizes the importance of combating ageism to ensure that older
people are valued and respected, and that they can fully participate in society. It
also identifies key areas where action is needed to address ageism, such as
improving access to healthcare and social services, promoting intergenerational
dialogue and understanding, and creating age-friendly environments.

Figure 4. Age group representation in data science

This original bar chart showed the difference between different age groups and
the proportion of tech workers they make up.

Ageism in Tech and Data Science

This resource gave us an idea for one visualization we ended up changing into a
waffle chart. Additionally, this resource offered information about ageism in the

This project is a part of theMIMS ‘23 Capstone, Sage: Enabling AgingWorkers to Excel in the

Modern JobMarket

https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/combatting-ageism/global-report-on-ageism
https://towardsdatascience.com/ageism-in-tech-and-data-science-67c7f4c3039d
https://www.ischool.berkeley.edu/projects/2023/sage-enabling-aging-workers-excel-modern-job-market
https://www.ischool.berkeley.edu/projects/2023/sage-enabling-aging-workers-excel-modern-job-market


tech sector specifically, and had a really nice storytelling structure that inspired
our “imaging your parent or legal guardian is looking for a job” structure.

Figure 5. Indeed.com Ageism Report discussing different generational tech job
searching

The focus on generations and tech job hunting inspired our idea for the Tableau
chart on how different generations are represented in management and
non-management positions in tech and non-tech roles.

Indeed.com Tech Ageism Report

This resource provided useful statistics highlighting the importance of addressing
ageism and the strength of anxiety felt toward being an older worker. The article
also highlights the importance of diversity in the workplace, with age as a key
factor to consider in diversity.
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Figure 6. Visier Insights analysis of workers’ salaries of different ages in Tech in
comparison with Non-Tech

The Visier Insights report is a comprehensive study on ageism in the tech
industry. It explores how ageism affects hiring, retention, and promotion practices
and offers solutions to mitigate the impact of ageism in the workplace. The report
uses data from Visier's database, which includes many employees across multiple
industries, to analyze the experiences of older workers in tech. Through the report,
the authors can identify several alleged myths regarding ageism, as illustrated in
the following figure; However, they also provide multiple important conclusions
emphasizing its prevalence within the Tech Industry. The paper helped us
understand the importance of plotting the Tech Industry with the Non-Tech
industry to properly and understand the differences among those two subgroups.
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Product walkthrough

Video of website walkthrough: https://youtu.be/-SccH48vh8A

Visualization description (Screenshots)

Waffle Chart: Drawing from Kay et al (2016), as discussed during lecture 24 slide
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26, discrete representations have been proven as more accurately interpreted by
the users. Therefore, we adopted a Waffle chart with individual squares to help
present the percentage breakdown of data scientists. Furthermore, based on
Xiong et al (2022) from lecture 24 slides 20-21, we adopted a top-filling approach,
which has proven to be the coloring with the lowest estimation error. The chart
utilizes an initial animation of falling into place to draw attention to the boxes,
preventing them from being static.

Manager workforce composition line graph: Utilizing the Gestalt principle of
continuity, the line graph showcases the difference in percentage of managers in
both tech and non-tech sectors of various ages. The graph is broken into 3
generations, millennials, generation X, and baby boomers, with baby boomers
emphasized with a gray background that distinguishes it from the other
generations. This supports our goal of focusing on older workers. The baby
boomers show a decline in both tech and non-tech manager headcounts with
fewer tech workers than non-tech workers. Using the principle of highlighting we
were taught in class, the tech workers line is in orange while the non-tech workers
line is in gray. Additionally, this color differentiation aims to be easy to digest using
the preattentive attributes of curvature and orientation mentioned in class Lecture
5, slide 9. Our storyline focuses on tech workers, so we wanted our visualizations to
embody that focus.
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Animated Word Cloud: As we learned in the lecture 21 slide 5, visualizing text has
its own challenges. In order to address the intrinsic difficulties and still provide
impactful insights, we leveraged two strategies. First, we established a direct
association with the existing storyline, where the animation plays a very important
role. Once the user lands in that part of the page, all the words are gray and
randomly placed within the canva. However, once the movement begins, it
becomes clear how some words that might have not been seen as age unfriendly
terms, end up being labeled as so. Second, since this was a limited and structured
dataset, we leveraged color and the positioning of the words to provide more
information to the user, by creating an organized and properly grouped version of
the word cloud, as we’ve seen on lecture 21 slide 41 example A. By doing so we
hoped to provide engagement but also ensure high informativeness from the
visualization.
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User input on potentially discriminatory interview questions: One way we wanted
to bring interactivity into our product was by giving our viewers questions to
answer. Since it is easy to read without thinking, we wanted a list of questions that
the viewer could decide whether or not they felt like they were discriminatory. It is
different for an individual to agree that ageism is harmful versus to know what it
can look like. The questions aim to bridge the gap between agreement and
understanding one’s impact.
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Vertical Bar Chart (Top 10 Coding Tools): One of the main questions we received
during our usability testing was related to what are the most important and
common tools used by data scientists today. To support the visualization of the
next spider chart, we display the information regardless of age group using a bar
chart. We adopted the bar format based on Knafflic’s suggestion of leveraging the
high familiarity users tend to have with them (2015, p. 50). Additionally, to provide
better guidance towards which is the most popular tool, we used color to highlight
as a visual affordance (Knafflic, 2015, p. 122). Finally, the user also has the option
to hover over each bar and see the actual numbers through a tooltip functionality
implemented in Observable. That way, we offer some kind of interactivity in case
the user wants to obtain more specific information about a certain skill.

Average number of known tools by age group: This chart aims to show that the
number of known tools does not vary much by age group. We use color to
distinguish between the two main groups (50+ and under 50). Comparing these
values is possible with this chart as the dots generally fall around the same place
on the y-axis outside of the upper and lower extremes.
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Radar Chart: As discussed in class 13 slide 32, we adopted the radar/spider charts
to convey the message regarding a multi-dimensional analysis of the
programming language skills among our two different age groups. The chart
presents each of the seven most popular programming languages according to
the Kaggle survey and provides the percentage of respondents who claimed to
have experience within each age group. Instead of generating two multiples, we
decided to keep the interactivity to allow the user to visualize each group
individually, by hovering over each one of them in the chart. The radar chart also
respects the color coding previously defined to promote a better navigation flow
and understanding of the data to the user.

Data
The list of datasets used in this project was constrained to publicly available data.
In order to ensure that the website could be published with no data privacy issues,
including through Tableau Public, we defined the utilization of public information as
a basic project premise.

The datasets that we used for the project are described below:

Kaggle Dataset: The dataset "kaggle_survey_2020_responses.csv" contains
20,036 responses to 39 or more questions. The survey included both single-choice
questions, where respondents could select only one option, and multiple-choice
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questions, where respondents could choose more than one option. The responses
were recorded in separate columns for multiple-choice questions, with one column
for each possible answer choice.
Accessed via: https://www.kaggle.com/c/kaggle-survey-2020/data

Visier Insights Report: The Visier Insights report combines anonymous and
standardized workforce data to investigate the impact of age on the workforce.
The dataset used for the report includes 330,000 employees from 43 large US
enterprises, all of which were customers of Visier. Additionally, Visier combined its
primary data with existing resources from the US Bureau of Labor and Statistics
(BLS) and other external resources.
This dataset was particularly more challenging because although the generated
report is public, it only provides the final visualizations and not the actual raw data.
Therefore, to obtain approximations of the data and re-design certain
visualizations according to the best practices learned in class, we used a solution
called: PlotDigitizer, that infers the individual data point based on existing charts.
Accessed via:
https://www.visier.com/blog/four-common-tech-ageism-myths-debunked/

NLP Primary Data: As part of a Capstone project, we had access to a primary
data source generated by the Capstone project team regarding Age Unfriendly
and Age Neutral terms. This data source contained a list of words found in
common job postings, obtained through web crawling, and properly labeled as
either Unfriendly or Age Neutral. Although it was a primary data source, the results
of the capstone project are expected to be published along with the final
deliverable. Therefore, there is no conflict with the data availability premise of our
website.

As expected, all the datasets listed above require some sort of data cleaning and
processing. Most of the calculations were executed in Tableau or, in a few cases, in
Excel. The final numbers were then used as input in the final Observable
notebooks.
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Tools

Tableau: Tableau was used as the Exploratory Data Analysis solution to ensure
that the project team had enough familiarity with the data. Moreover, for some
specific charts, as presented in section 3, we leveraged the Tableau Public feature
to host and embed specific charts, including i) Manager workforce composition by
Age; ii) The average number of known data science and machine learning tools
don't vary much by age group. Finally, since we also used a very extensive dataset
obtained from Kaggle, using Tableau allowed us to develop insights rapidly and
create interactive visuals.

Observable (JavaScript): The largest number of our charts required interactivity
and animation for engagement and proper utilization in addition to a certain
degree of customization, considering the profile of our users. Therefore, we
created most visualizations in Observable, using JavaScript and applying libraries
such as D3 and specific packages to incorporate the animations and interactivity.
Finally, we used Observable embed functionality to include the individual charts in
our HTML file.

Figma: For our usability test, we used Figma to design our mid-fi prototype. It also
helped us to establish the proper narrative and storyline of the solution as a whole.
Similarly to an infographic, we created a story and validated it using Figma.
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Visual Studio Code:We used VSCODE as our code editor for the HTML coding.
Additionally, we installed specific extensions to facilitate the writing and debugging
process, including, for example, CSS-in-JS, D3.js code snippets, HTML boilerplate
and HTML Preview.

GitHub: For hosting our website we used GitHub, under the repository ecahill31. As
students with git accounts, it facilitated the visualization across the team and
helped us with version control.

Results

Storyline
Refining our narrative was a huge goal of ours since the usability testing portion of
the project. Some of the feedback we heard made us question whether our
original idea of starting with a persona and having the viewer “role play” them
throughout the narrative was not successful. Our testers forgot their role and
found that to be confusing. Marti also gave us feedback about removing the
persona and instead asking users to picture someone they care about like a
parent looking for a job. We ultimately got rid of the persona and instead used
language to convey the same goal of increasing compassion from younger
viewers.

What we decided to keep and remove in terms of visualizations was heavily
influenced by our user testing.

● Firstly, the users claimed a lack of guiding language in the information
visualization structure. We implemented a clearer navigation path to
address such an issue, leveraging the Gestalt principle of continuity.
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● Secondly, the users generally claimed that they found the Word Cloud
helpful, although confusing. We worked quite a bit on making the word cloud
require little action from the user while still using animation to engage them.
We also made sure to categorize the words into two main categories,
keeping them organized, and ensuring they aligned with the abilities of the
NLP model used in the corresponding capstone project.

● Finally, another common trait among our testers was the challenge of
continuous engagement with the initial narrative. At a certain point, they all
lost track of the general idea and started focusing on individual tasks. We
utilized information hierarchy by bolding and making header text much
larger than supporting text. All of the main narrative elements are a large
font size to emphasize that they are the main points and what tie the whole
story together.

Visuals

Our testers defined the tech vs. non-tech manager chart as an
easy-to-interpret visualization that quickly conveyed an important message
regarding how the tech world behaves compared to the non-tech regarding
management positions percentage across different age groups. However, they
also claimed some opportunities for improvement within this chart. For instance,
they claimed that filtering of different age groups provides little more insight than
the regular visualization of the graph. By filtering, as currently implemented, the
user loses the comparative aspect of the analysis and does not gain anything in
return. Moreover, the Y-axis units needed to be clarified and better aligned with the
axis title. To sum up, a minor chart redesign will be required to address those
relevant concerns

Initially, we had an unemployment visual that had linked information about
gender and race and age. Although we initially thought this might provide a
substantial amount of interesting insights, it seems to be the wrong choice for our
product vision and goals. First, it does not align with the rest of the speech that we
are trying to convey through our visualization, which is mostly focused on the tech
industry. Second, chart #2 largely relies on a lot of interactivity, which might not be
the best strategy to convey a simple and direct message to our users. With that in
mind, we decided that this chart will no longer be part of our product. We decided
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to remove this from the final product as it was an overwhelming amount of
information and did not further our product goals.

Number of known tool charts were among the clearest and easiest to
understand in usability tests, so we ended up using this information and adding a
couple of additional charts to further this point. According to our testers, the tool
chart provided good insights regarding the difference in known tools based on age
group and allowed them to quickly visualize that older adults in tech have an
extensive belt of tools and techniques. One interesting comment we received
suggested allowing the user to drill down further into this chart and obtain even
more insights from the data. We ultimately gave more detail about which
programming tools were most commonly used and insight into whether there were
differences between percentages of people who used these tools in 50+ and under
50 age groups as shown by our radar plot.

Lastly, we heard in our usability testing that the whole product felt a bit
bleak because it focused on the problem with ageism with no methods on how to
deal with it. We decided to end our website on a more positive note by including
some resources for tackling ageism to make it clear that there are things that can
be done to improve ageism.

Division of labor

Overall breakdown: ~50/50. List of specific tasks below.

Task Who worked on it

Narrative structure of information flow Eileen

Figma prototype for usability testing Eileen

Write-up for usability testing Split

Create HTML file and fill in with
graphics, animations, words

Eileen

Troubleshoot HTML issues, figure out Filipe
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additional animation issues

Create animated Word Cloud Filipe

Create animated Waffle chart Filipe

Create interactive Radar Chart Filipe

Create tech vs. non tech manager chart Filipe

Create tool knowledge dot plot Eileen

Lead 2 usability tests Eileen

Lead 1 usability test Filipe

Create bar chart for tool knowledge Filipe

Create GitHub site, put files into GitHub Eileen

Writing usability testing task questions Filipe

Writing usability testing questionnaire Eileen

Creating thumbnail image Eileen

Background research and lit review for
project proposal

Eileen

Managing project notion for all
resources

Eileen

Gathering tech sector stats Eileen

Product proposal Split

Final project writeup Split

Thumbnail image

(SVG file attached to final submission)
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Github
https://github.com/ecahill31/ecahill31.github.io

Additional Resources
Observable References

● https://observablehq.com/@rayraegah/radar-chart
● https://www.visualcinnamon.com/2015/10/different-look-d3-radar-chart/
● https://observablehq.com/@analyzer2004/waffle-chart
● https://observablehq.com/@fil/waffle-chart
● https://observablehq.com/@fil/plot-animate-a-bar-chart
● https://observablehq.com/@jarrettmeyer/animated-bar-chart
● https://observablehq.com/@ahmedhammeda/how-to-create-a-zoomable-

and-animated-bar-chart-with-d3-js

Appendix

Other screenshots:
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