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Let’s begln W|th some
terms we should all -
get familiar with -



+
Ableism is discrimir]ati'on and social preju.dice agéinst people' with disabilities or who are

perceived to have disabilities. Ableism characterizes persons as defined by théir’diseibilities

“and as ianérior to the non-disabled. . +

Ableism is systematic, the institutional devaluing of bodies and minds deemed deviant,

abnormal, defective, subhuman, less than... Ableism is violence.

Do you include people with disabilities in your design process?
Are your deS|gn solutlons intended to be used by your future self”

Does your product promote an inclusive language?

+

The Designers Critical Alphabet Lesley-Ann Noel, PhD
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Our inferences and ideas are often based.on assdmptions that we haven’t thought about

critically. A critical thinker is attentive to assumptions because they are sometimes incorrect
. .t u
or misguided. . +

What are your assumptions about what the people and the context that you are

researching?

Have you double-checked the truth of your assurptions?-
. +

The Designers Critical Alphabet Lesley-Ann Noel, PhD ;



B | | ‘
Bias is disproportionate weight in favor of or agaihst one thing, person , or group compared-

with another, usually in a way to be considered unfair.

+
+

Self-Correction against implicit or unconscious bias takes a lot of conscious work.

Have you acknowlédge your biases and tried to counter them by trying to understand

(]
+

the perspective of others?

The Designers Critical Alphabet Lesley-Ann Noel, PRD

+
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Social justice is conqerhed with the just relétionshib between ihdiyiduals and their society,
often considering how privileges, opportunities, and wealth ought to be distributed am'ong

v +
individuals. . +

How can you use your design concept to advance-a social justice agenda?

The Designers Critical Alphabet Lesley-Ann Noel, PhD

+



. + . . :
Marginalization is the brocess_ where som.ething or someone is pushed to the edge of a group

and is treated as insignificant or peripheral. |
* : +
How does your design disrupt the marginalization of people?

If you work with marginalized groups, how will you ensure that the work is developed

from their perspective and not your own?

: +
The Designers Critical Alphabet Lesley-Ann Noel, PhD

+



. + . . :
Self Awareness is having a clear p'ercepti.on of yoiJr personalfty, including strengths,
weaknesses, thoughts, beliefs, motivation, and emotions. ' '

+
+

Self Awareness allows you to understand how other people perceive you, your attitude and

your responses to them in the moment.

How can you become self-aware enough to realize how self-awaré you are not?

: +
The Designers Critical Alphabet Lesley-Ann Noel, PhD
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Unlearning Oppression

Some everyday practices seem normal and go un.questioned but discriminate against
minorities. Many well-intended people are upaware that their. actions are oppres'sive.'

'.Oppressic;rn affects.both the oppressed and the oppressors.+

To unlearn oppression, we must acknowledge our everyday oppressive practices and engage

in critical self-reflection with the aim of becoming actively anti-oppressive.

What will you do to unlearn oppressive behaviors? N

+

The Designers Critical Alphabet Lesley-Ann Noel, PhD



You

You play an active role in change and traﬁsformafion. You have the agency to question what

L

is happening around you and to take action as a response. Design méy be oneﬁ form of

. + :
response. . +

What are the attitudes needed to be a manager, change agent, facilitator or researcher?

The Designers Critical Alphabet Lesley-Ann Noel, PhD

+
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+

The Designers Critical Alphabet created by
Lesley-Ann Noel, PhD is available on Etsy




Eclipse So.undécabes Projéct

+

.This presentation is based N
upon work supported by ‘
NASA under project b
Eclipsé Soundscapes: 2
Citizen Science Project,

award No.

8ONSSC21M0008 :
ARISA imsegn
v ee e. e. .. Accessibiltylab . - .




The Milky Way Galaxy,in - -

which the s_olar'_Syste‘m IS e L . 5 j,-_‘.,f :
situated. . : - o Mt




The sun mainly has four layers:

The
Photosphere

: . The
Chromosphere.



Solar eclipse-

+

During the solar eclipse,
moon moves in between the
sun and the earth.

The light from the outer part
sun’s atmosphere, called the

* corona becomes visible dgring
the total solar eclipse.

.{._

In other words, the sun
is hidden by the moon

_______
- ~N
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ANNULAR TOTAL
SOLAR ECLIPSE SOLAR ECLIPSE
OCTOBER 14 APRIL 8
2023 2024
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SOLAR
ECLIPSES

2023 & 2024

Map adapted by NationalEclipse.com from original at eclipse.gsfc.nasa.gov. Map copyright Google, INEGI, ORION-ME. Eclipse predictions courtesy of Fred Espenak, NASA/Goddard Space Flight Center.



In 2017, Solar astrophysicist Henry “Trae” Wintér was asked by
a blind colleague to describe what an eclipse was like. This led
him to think about this question.



If you cannot see an
eclipse, how can

you experience it?




When an eclipse occurs, the sounds in nature and around
you change. For example, many noisy animals go silent at
- night, while others begin to make noises.

+ . .
+ G



Crickets:

+



http://drive.google.com/file/d/1VKu5kjjDmDe-8rUf_j5V8K9gh5QEyavC/view



http://drive.google.com/file/d/1MtkjDivvb_XssXtkaVK6tgHBtRMuEIho/view



http://drive.google.com/file/d/1CSYU4wuE7_WKR5TWXrQ61iSOQ9YiBF67/view

Octobe.r;'14, 2023
5 Minutes and 17 Seconds

Aprll 8 2024 -
il I\/Ilnutes and 28 Sec:onds



Soundscapes Eclipse x SR
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O x ‘ The original project kicked off in
. -, 2017. There was an app which
: ., | provided sound and haptic .
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x o ° x | -

' + : X
4 . .

+



The Eclipse
Soundscapes App,
launched for iPads and
" iPhones in 2017
featured real-time

- narration of different

aspects of the eclipse
timed for the user’s
location.




" The current project will
last 5-years from January
of 2021 through 2026.

The goal of the project is to create
accessible opportunities for citizen
scientists to participate in real and
meartingful scientific research that
focuses on how eclipses affect life on
Earth, specifically soundscapes.

+



[ Overviéw Flow -

.
What impact does Learning Objectives
an eclipse have on

an ecosystem?

! Soundscapes Data

Informal Science
< Education
(Accessibility)

Citizen Science
Kit
2023/2024

Soundscapes
Ecology (Eclipse
Impact)

Universal
Design

+ [ ]
Citizen
Scientist . . .
Experience : '
Levels 1-4 : +
+



The basis of the project

Builds on expertise gained from 2017 Eclipse

Soundscapes project :
Made with not for the Blind and. Low V|S|on communltles

Uses Universal Design for Learning principles to create
accessible Citizen Scientist klts & data analysis interfaces .

Leverages partnershlps



Universal Design for learning

e Focuses on three areas , - +

o - Multiple means of engagement ,
m Optimize individual choice and autonomy -
m Optimize relevance, value, and authenticity

ot Multiple means of representation +

. m Offer ways of customizing the display of information

m Offer alternatives for auditory information
m Offer alternative for visual information

o Multiple means of action and expression
m Vary the methods for response and navigation

W Optimize access to tools and assistive technologies

Michigan Technological University
s
+



Project Partners -

+

| ARISA Labs Blind and Low Vision National Center for National Federation of
Consultants Accessible Media the Blind

NYU Tandon School Rainforest Connection Social media experts,

of Engineering developers,
designers, and
Science & Education
Advisory Boards




In the Sprlng/Summer/FaII of 2021, NYU students and | began
researching the. Citizen SClence PrOJect '

L

Research methodologies used

Literature reviews . | v
Interviews ’
Competitive Analysis

Content Analysis

Heuristic ‘Evaluation

User Journey Maps ‘
Affinity Diagramming ' ot
Prototyping . !
Usability Testing



Problem Statements

+
L

o The limited opportunities and po_of user e_kperience design with sound
technology prevents all users from having a fun‘learning experience, and
ngaging with accessible information relating to eclipse"s impact on the
environment. 8 *

o People want to learn and research about the impact of the eclipse on
soundscapes. They need an accessible educational platform to visualize
and analyze sound data. .



Problem Statements

+
L

o People who are interested in citi_ze'n scienbe, especially those with visual -
impairments, don’t have access to the necessary information and
resources to learn about Eclipse Soundscapes.This can be resolved by
creating an accessible and engaging web-based app that provides a multi-
sensory experience containing varying levels of information and data
relevant to soundscapes. This web’app will be successful based on the
number and diversity of the users. .



Research InsithS

L

e Simple language works best for site

Adaptable User Interfaces tailored to the user’s unique needs (i.e. enlarging
fant size on page, skip to main content button) | .
Quick, easy options to choose a sound recording from
Able to choose recording from keyboard as well
Search bar to filter results

Voice accessible search feature

+



Research InsithS

L

e High contrast images and text for readablllty

e Use of text input_from the keyboard (alphabet keys) to nawgate discover
page +

° Compatlble with text to speech t+

e Interface kept simple to avoid overwhelming the user

+



Key Interview Insights

—+

Make design fun and engaging by including colors v
Make sure web application is accessible on tablets and phones
Give users-opportunity to share with friends - '
High contrast images and text for readability
Can use text input from the keyboard (alphabet keys) to navigate
Compatible with text to speech, so the user can user a screen reader
Interface kept minimalistic to avoid overwhelmlng the user
Frustrations:
o Websites with poor contrast, “unique” fonts or heavily italicized text
o Feeling left out of the science communlty due to Iack of access and
resources

+
—+



Content Model

Content Model - -

Audience: Key words:
Purpose: Browser title:
Audience Questions: Friendly URL:

+
Page Content (including title and alt tags):

L]
* Images: Downloads:
- : Sidebar items:

Other Page Content:




Wireframes

o

o Skip to Content

=.CLIPSE

SOUNDSCAPES

o Q, Search suggestion: “Data Center”

What is the Eclipse Soundscapes:
tizen Science Project?

Lorem ipsum dolor sit amet, consectetur
adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis

nostrud exercitation ullamco laboris nisi ut

aliquip ex ea commodo consequat.

Homepage

0 Skip to Main Content Button

When pressed, button skips to main content
- What is the eclipse soundscapes..

0 Button label = Menu Bar

« Menu bar opens from the left side
+ Users can also swipe from the left to
open

3 Button + Link = Logo

When clicked, returns back to top of
homepage

o Search Bar

Users can search key phrases through
the app

Search Bar will live on these pages:

Homepage

Welcome/Onboarding (not sure)

Dashboard

CS Badges (+ additional pages)

Sound Data (+ additional pages)
ex. Sound data FAQs

About (not sure)

Copy could also say:

Search suggestions: [|
= Sound Data, Eclipse, Resources, FAQs, etc

© image Alt text




Research finding - What make a website easy to use?

e Accessibility . N

o - High Contrast | '

o Simple and clear- Iayout

o, Compatibility with natlve+acceSS|b|I|ty on Andr0|d or |OS
o Reducmg blue light : -
e Mobile friendly format



. i : . .
Research Findings - What makes a website difficult to use?
Lack of Accessibility +
Heavy italics '
Text placed over pictures ,
Unclear / ambiguous text - +
Difficult to find information



—+

Key Performance Indicators

Percentage char{ge in weekly visitors
Amount of-time each user spends-on the site
Increase in users : | .'
Number of users who finish the lessons |
Social Shares



Recordings...



AudioMoths

AudioMoth is a low-cost, full-spectrum
acoustic "logger, .based on the Gecko
processor range from' Silicon Labs. Just
like its namesake the moth, AudioMoth can
listen at’ audible frequencies, well into
ultrasonic frequencies. It is capable of
recording uncompressed audio to microSD
card at rates -from 8,000 to 384,000
samples Per SeCoNd. open acoustic bevices



Citizen Scientist-and AJdioMoths | N

Citizen Scientist will request and receive
AudioMoths to record sounds during the
2023 and 2024 solar eclipse.

+
+




+ : .
ARISA Labs and Consultants D
' Kits contain .
e One small cardboard box containing an
. AudioMoth audio data recorder. 3 AA batteries
and a pre—programmedmicro—SD rhemory card
are already installed.
e One plastic bag
e Two 14 inch long zip ties
« One bubble envelope pre-addressed to the
Eclipse Soundsc,apes team with postage

+

clear for how to put together the AudioMoths.
This led to the need to detail instructions of
* | _ how to operate the AudioMoth.

\ - It was discovered that instructions were not

+



Data Sonification

Data sonification is the presentation of data as sound using
~ sonification. It.is the auditory equivalent of the more established

practice of data visualization. wkpada

. +
An example applications of data sonification are astronomy studies of

+

star creation, interpreting cluster analysis, and geoscience.



Sound Data - Réi,nfdr.est*Connectibh & Arbimon -

RFCx Arbimon
Upload and analyze an unlimited amount of audio from your 1,802 40,342,102
AudioMoth, SongMeter, or other recording device, with our free projects created recordings uploaded

cloud-based analytical tool.

25,149 2,157,

_ el analyses executed species identified

Project Showcase

Balbina Hydroelectric Dam on forest birds.
216279 recordings 266 templates 266 species.

e '3 © §“
b - “i ‘
, S
- Ve 4 NN
RFCx-Gual inMadre de Mnommlsliﬁllde RFCx Tembé Brazil Project
In this project, we will use recordings from the This s a collaboration between RFCx, DRNA, US: Fish This project aims
wwmvﬁutﬁlﬁ.wu:n. and + bards, als, and



Sound Summary +

9 Arbimon  MyProjects  Birds of Madeira Flooded Habitats @ Summary @ Data & Visualizer ¢JAnalysic O Jobs 85 FSettings Search proects

Birds of Madeira Flooded Habitats @

Satellite

This project (1) habitat use and Y of the bird

Sites: 20

Recordings: 172.944
Templates: 53

Pattern Matchings: 82

Validated species: 185 .
\ ¢

Google




Sound Data - Latitude, Iongitude, and altitude -+

L]
. .
. .
4’ Arbimon  MyProjects Birdsof Madeira Flooded Habitats @@ Summary  @Data & Visualizer  fAnalysis O Jobs 85/ Settings Sesrch propects
Sites Create  Import | Search
Species Name No. of recordings Latitude Longitude Altitude Last updated
Soundscape Xeno-canto 1 8601 63787 100.00 Sep 26,2017 10:37 AM
Composition
Classes Montante 8 8449 -9.183 -64524 80.00 Sep 26,2017 1037 AM
Uploads [ 8170 9186 -64619 7500 Sep 26,2017 10:37 AM
\

Recordings Jusante 10 7467 8595 -63571 6200 Sep 26,2017 1037 AM

Jusante 8 12991 -8593 -63578 8200 Sep 26,2017 10:37 AM
Training sets

Jusante 6 8147 -8594 63586 6500 Sep 26,2017 10:37 AM A
Templates

Jusante 5 9602 8594 63589 7300 Sep 26,2017 1037 AM
Playlists

Jusante 3 11403 8565 -63.650 6300 Sep 26,2017 1037 AM

Jusante 4 10697 -8565 63,646 6300 Sep 26,2017 10:37 AM o

Jusante 2 5074 -8575 -634631 69.00 Sep 26,2017 10:37 AM

Montante 10 10819 -9.181 64513 7600 Sep 26,2017 10:37 AM

Montante 9 9941 -9.184 64515 7200 Sep 26,2017 1037 AM

Montante 7 10000 -9.485 -64519 7800 Sep 26,2017 10:37 AM

Montante 5 B414 9198 64629 7100 Sep 26,2017 1037 AM -

Montante 3 10666 -9.180 64618 7400 Sep 26,2017 10:37 AM

Montante 2 5608 9477 64616 7200 Sep 26,2017 1037 AM

Montante 1 10117 9476 64613 7200 Sep 26,2017 10:37 AM

Jusante 9 8006 -8595 63575 6300 Sep 26,2017 10:37 AM

Jusante 7 8596 -8593 -63.582 7300 Sep 26,2017 10:37 AM

Jusante 1 8776 -8582 63626 64.00 Sep 26,2017 10:37 AM

. .
. +
.



+

Challenges of Data and Sounds + Screen Readers

L

Organization of Data must be keyboard navigable
Data comparison needs to simplified for screen reader use
Metadata is included sounds - can be a lot of information

Key information for sounds rieed to be determined by individuals .
. +



Example of Sound Data - Arbimon S

@ Arbimon  MyProjects Smithsonian MoronaBMAP @ Summary & Data & Visualizer <JAnalysis %3Jobs 237  /F Settings

( : voe
Search projects e
e E % Original scale (96 kHz)

QLo1 ~ fAug 2,2018 ~
LO1, Aug 2,2018 2:00 AM

70

LO1, Aug 2, 2018 2:05 AM 6
=
I
»0.00s =
K » B ¥ @ T & + 0005132 o
@ |
kHz %
&

w Recording Tags

5B6265A0.flac

Add new tag to recording or annotate spectrogram

30
 Species Presence Validation 0/%0 @
20
> Training Sets (RF Algorithm) @
10
> Templates (Pattern Matching Analysis) @
“‘ A .n\-nquum&-“n-af 1y ntmonq-w-gr- R I o 4 -n-‘omnmn:w pot o
{ LT A e - » -y " e . | . (AR Sl g o g e e e e v ‘L 1.
2 Soundscape Composition P o s el s ot o o o o e O A e 0 ok i o .llhl!.o'wNshm""vl
012345678 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
I Time(s)



—+

Recommendations from research

e Data Interactivity+
' o Fully interactive graph
o Can select any point along a line, and it will tell you the Time,
tFrequency, Site, etc : .
o .Potentially a Tooltip or a Separate Table
o Filter data lines by site :
o Differentiate between site lines using pattern and color



—+

Recommendations from research

Select Eclipse Pﬁase to automatically jump to that part of the recording
Click on phase icons to automatically move to that part of the recording
Keyboard Shortcut for Field Guide . ' '
Tutorials for Rainforest Connectlon 4



—+

Data Comparison and Screen Readers

“There is a difference between keyboard and screen reader navigation.
"Although most screen reader users use a keyboard not a mouse, they are
not restricted to the same limited set of keyboard commands as other
keyboar+d USEIS.” Leonic Watson + . - ' )
- +
In order .to provide an accessible experience, data needs to be
created in a way that works with a screen reader. For example,
tables with data need to clearly state what is in each column and
row.



Ways to make Sound +Data Accessible

e Use an SVG format instead of an HTML Image for screen reader use as it allows for
users to access individual elements on graphs.

e Label Axis and each tick mark fo+r accessible techholog’y use
+ , +

e Label each data point instead of using colors ’

e \isuals need descriptive alternative text .



Ways to make Sound +Data Accessible

+

e Provide proper titles to indicate the rr]ajbr insigrjts

e Associate data cells with approp+riate headers

+

Identify rows and columns +

e Summarize the story of the information .



Storytelling & Data

Citizen Science Data'can tell stories of....
The changes since the last eclipée
.

‘Impacts of climate change on sounds - n

Unexpeéted Changes in nature during the eclipse



Lessons Learned

What didn’t work .
e Surveys (very few responses)

" What worked :
e Interviews
e Content Modeling
e Participatory Design of
AudioMoth .
- o Working with National
Association of Accessible Media

+
+



+ .

Recommendation for all designers toolkit .

Learn about Ableism and Accessibility
Disability Etiquette
Disability in the media
* How to be an ally .
' +

What to Know, What to Say,
and How to be an Ally




Next Steps .  | D

e (Co-design of comparative data analysis ;
- o Usability Testing with the National Federation of the blind
e Adding Accessibility features — fleld gwde testing, column
format testing, modal testing -
¢ |Implement more gamification components
e (Content Creation for lessons - Certification and badges

L]
+ .
\ _ :
+ .



Get Involved! We need Citizen Scientists!

ARISA IR +

Partner

Advanced
Research in

+
+

. @ www.EclipseSoundscapes.orgll  +

Inclusion &
STEAM
Accessibility

Lab

€ @ctclipseSoundscapes [ @EclipseSoundUDL @@EclipseSoundscapes

ThAa CAlineaeAn CAailinmAaeam~anac: Miti—Aarm CAicnarmeans DeAailacst o c1imvimAardAAd ik mart ius NIACA i imAAr AAamarmarativia AadvvrasarmacsiktE NlA ONANICOOHY919MANNN0 itk ADICA L &KW 1 O


https://www.facebook.com/EclipseSoundscapes
https://twitter.com/EclipseSoundUDL
https://www.instagram.com/eclipsesoundscapes/
https://eclipsesoundscapes.org/

Thank you!
rg1508@nyu.edu
@Reg_inee -



http://rg1508@nyu.edu@Reg_inee
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