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THE CENTER FOR GLOBAL SOUNDSCAPES

About Us

The Center for Global Soundscapes is home to a diverse group of
researchers, scholars and educators endeavoring to better understanding
nature and human-nature interactions through the lens of sound. We
have training in disciplines including ecology, music, and education, and we
record and analyze soundscapes in ecosystems around the world.

Our Mission

The world around us is full of amazing sounds that are often ignored by
humans. Unfortunately, many of these sources of these sounds are
actually in danger of being destroyed by human activities. Our mission is
to study soundscapes in all of the major biomes of the world and to use
this information to both understand how ecosystems are changing but
also to bring nature to people through our recordings and research.

Where We Go

The work presented here is the result of dozens of studies conducted on
nearly every continent and nearly every major biome. Our work spans
from the tops of mountains to the depths of our oceans.
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Purdue University - West Lafayette, Indiana

Dear Educators,

| have a dream ... that all people listen carefully to nature and are inspired by its special song. The research
and education center that | direct at Purdue University, the Center for Global Soundscapes, is on a big
mission ... to record the sounds of the Earth! Why? So that we may show everyone the ways that scientists
use sound to study nature. | encourage you to visit our website www.centerforglobalsoundscapes.org to
learn more about our work. We have collected over one million recordings from some very special places
on Earth and many of these are online for you to experience. We hope that our website will allow you to
explore the new science called soundscape ecology. Soundscape ecology is how we learn more about
what the planet has to “say”. Because we are learning so much, we designed an interactive approach to
learning about many aspects of including physics, biology, engineering, and math. We call this new
program iListen.org. iListen.org provides multi-modal, media-rich learning experiences designed to
stimulate and engage young minds in soundscape ecology.

This guide is a curricular companion on how to use iListen.org in your learning environment. This is just
one of a suite of resources to support your students on an immersive expedition of learning to understand
more about the planet we all share. Additional resources that are available to you:

The Global Soundscapes - A Mission to Record the Earth Interactive Theater Show

The Record the Earth Citizen Science project

The inquiry-based curriculum "Your Ecosystem Listening Labs" (YELLSs).
We want everyone to be a part of our effort to better understand this marvelous planet. Each and every
one of us, as scientists and citizens, can preserve and protect the wonders it contains. The journey you are

about to take is the first step!

Funding for this project comes from the NSF Advancing Informal STEM Learning Program, Purdue
Research Foundation, and the Department of Forestry and Natural Resources Wright Fund.

Listen Well,

Bryan Pijanowski
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How to Use the iListen.org Guide

Dear Educators,

Welcome to the iListen.org guide. We hope you will find
this guide full of resources to help you in teaching students
about sound and soundscape ecology. This listening portal
is a website inspired by video games. The aim is to allow
users to enter the lab and explore. There are three sections
to the lab after an orientation through the main lab: Team
(skill-building rooms), Mission (simulated research study),
and Explore (extra resources).

Content in iListen can be conducted in any formal or
informal learning environment, as the spaces in iListen
include structured learning exercises, multi-day research
projects, and exploratory tools. They can be used as a
single learning exercise (one room's set of activities is less
than one hour or as a package of scaffolded activities
(several room's with a research project that could take up
to 12 hours). iListen.org offers students in grades 5-8 the
chance to step into the roles of scientists and engineers
who work as a team to solve problems.

This guide is composed of four chapters. The first chapter
describes the structure of iListen.org, important icons and
tools that assist in accessing the rich content. The second
chapter leads you through eight "skill-building" labs where
students can earn a themed badge. In chapter 3, the
simulated research mission allows students to visit the
field, collect and analyze data, and create a science fair
poster. Chapter 4 describes the bonus resources hidden
throughout iListen.org.
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Chapter 1

About the Project

The iListen portal provides an array of resources for the NSF-AISL project
components: interactive theater show (Mission to Record the Earth giant screen
show), informal learning curriculum (YELLs), and iListen portal (a website with
integrated Massive Open Online Course (MOOC) material). Resources include

curriculum guides, audio files from research, and printable activities.



High-level Components of iListen

Component 1: Explore & Learn. A graphically rich, explore-and-learn interface

to a host of learning activities and resources that are geared toward different
types of learning styles (visual, audio, interactive, textual, or
conceptual/symbolic) aligned with Gardiner's work on eight pathways to
learning. The design of iListen learning activities is focused on accessing the full
spectrum of learning pathways using transmedia principles. The online setting
organizes content in activity rooms associated with people, outdoor places, and

analysis spaces. Access to this site is through the main iListen.org site.

Component 2: Educator Resources. This educational resource is in a simulated
classroom environment that provides educators with context for how a student
might use iListen. It organizes content and also provides an array of resources
for other parts of the AISL project, e.g. YELLs documents, downloadable audio
for use in teaching and analysis in any of the YELLs activities, and a list of other
youth STEM resources. Access to this site is through the top menu's "Educators”

section.


https://iListen.org

High-level Components of iListen

Component 3: An integrated MOOC Badging and Citizen Science Participatory Site.

As they progress through the Explore and Learn components of iListen, users will
obtain badges certifying that they have acquired specific knowledge or skills (See
Appendix). This is currently designed to look like an online test that is described in

the learning resource in Component #2.

After acquiring eight skills and the accompanying badges, users will be able to earn
the "certified soundscaper" badge by taking part in a simulated research study. One
example activity is to simply count the number of times a tinamou sings in one of the
recordings presented to them. Users will follow the scientific method using an online
notebook to write a hypothesis, collect data, and analyze it using interactive plots to

create a science fair poster.



Chapter 1  Commonly used Symbols in iListen

A TABLET (iPad) is used to show where an
interactive activity is available for users. They are
present in many rooms in iListen.

Maria the PARROT can offer tips and tricks to
users, if they are stuck or confused about what
to do next.

An ALARM CLOCK can be used to start an
interactive quiz to test a user's knowledge on the
contents of a given room

A FLIPBOOK contains a brief set of text about a
subject, with BOLD terms for study that can be
tested with attached FLASHCARDS

A PLAY BUTTON is used to start a sound or video file.

A PLUS SIGN shows any interactive element on a
lab screen.

A SONG METER is used to start a playlist of sounds
that illustrate a habitat or concept.



Chapter 2

Activity 1: Soundscape History

The goal of this activity is to understand the basics of soundscape ecology. Soundscape
ecology is the study of the acoustic relationships between living organisms, humans, and their
environment, whether the organisms are marine or terrestrial. There are five tasks to

complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz.

Click on the
notebook



Chapter 2: Activity 1

Task 1: Read Book

This flipbook
explains the how,

why, and where
of soundscape
ecology.




Chapter 2: Activity 1

Task 2: Click iPad

The tablet contains a movie that describes
what tools and equipment a researcher
needs when they go into the field.

Extension; Reflection

Why would you include these items? What happens if you
forgot something? Would you travel alone? What place would
you visit to hear a wild sound?

Task 3: Watch Movie

The movie is an interview with one of the

founders of soundscape ecology, Dr.
Bryan Pijanowski, "Dr. P." In this video, he

describes soundscape ecology.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured in [<I ))

remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

This collection of sounds represents many biomes. How are the sounds
from these biomes different? Which is your favorite?



Chapter 2: Activity 1

Task 5: Test Your Knowledge

IT'S TIME TO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the alarm clock.

1. What instrument is used to collect sounds?
A. acoustic sensor

B. thermometer

C. altimeter

D. barometer

2. What is a research area that interests soundscape ecologists?
A. human health

B. structure of bridges

C. animal biodiversity

D. distance of stars

3. What is a main concern of soundscape ecologists?
A. soil

B. water

C.air

D. noise

4. What tool do soundscapers use today that was also used by
Charles Darwin?

A. helicopter

B. notebook

C. headphones

D. computer

5. What do scientists call a collection of soundscape recordings that is
very large?

A. spreadsheet

B. wave file

C. big data

D. little data



Chapter 2

Activity 2: Soundscape Composition

The goal of this activity is to learn about the different sound sources that contribute to a
soundscape and how these sources help to describe the environment. There are five tasks to

complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz.

Click on the
notebook



Chapter 2: Activity 2

Task 1: Read Book

This flipbook
explains the
elements of a

soundscape and
animal
communication.




Chapter 2: Activity 2

Task 2: Click iPad

The tablet contains an interactive activity
with clickable photos and sounds that
explores soundscape composition.

Extension: Reflection

Close your eyes. Listen to the sounds that are nearby and then
to far away sounds. What types of sounds did you hear? Which
soundscape composition class is your favorite?

Task 3: Watch Movie

The movie introduces the earliest sounds of

Earth and how they form the basis of

soundscape composition. We see natural '
soundscapes transform through time with the
introduction of transportation and culture.

Task 4: Listen to Sounds

The contents of the song meter are a

collection of sounds that were captured ))
in remote places. Sounds are clickable,

downlable, and shareable.

Extension: Listening

1. Listen to each recording.

2. Download your favorite.

Extension: Reflection

Soundscape composition describes sound using biophony, geophony, and
anthrophony. Which sound is your favorite? Do they remind you of a
particular place you visited?



Chapter 2: Activity 2

Task 5: Test Your Knowledge

IT'STIMETO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the alarm clock.

1. What is the combination of all sounds in a specific location and at a
specific time called?

A. diversity

B. soundscape

C. clipping

D. frequency

2. What category of sound is produced by humans?
A. geophony

B. biophony

C. anthrophony

D. monophony

3. What happens when noise interrupts animal communication?
A. stripping

B. clipping

C. masking

D. clapping

4. What is a receiver in the physical aspect of sound reception?
A. the sound producer

B. the wind

C. the listener

D. the tree

5. What type of vocalization does a bat use to find food?
A. echolocation

B. modulation

C. stridulation

D. reflection to syrinx



Chapter 2

Activity 3: Physics of Sound

The goal of this activity is to learn the basics of the physics of sound and how this helps animals
in the environment to communicate. There are five tasks to complete: 1) read book, 2) open iPad,

3) watch movie, 4) listen to sounds, and 5) take a quiz.

Click on the
notebook



Chapter 2: Activity 3

Task 1: Read Book

This flipbook
explains the basics

of physics and
sound
propagation.




Chapter 2: Activity 3

Task 2: Click iPad

The tablet contains an activity where you
drag microphones to show how sound
propagation changes in different landscapes.

Extension: Reflection

Move the microphone icons (bottom) around the board to create a
soundscape. Describe some soundscapes and the environments
that they occur in. Do some places have sounds you expect?

Task 3: Watch Movie

The movie brings the viewer on a journey
to Hawaii where sound propagation,
mediums, and sound properties provide
clues for a data scientist.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured [<I )D

in remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

Describe the sounds using amplitude and frequency. Describe the
difference between a bird song and a call using these terms. Which do
you like better?



Chapter 2: Activity 3

Task 5: Test Your Knowledge

IT'S TIME TO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the alarm clock.

1. How does sound travel from the sender to receiver?
A. through a medium

B. by osmosis

C.inavacuum

D. in deep space

2. What is the phase of increased sound pressure called as it travels?
A. rarefaction

B. compression

C. period

D. wavelength

3. How does an elephant sound travel compared to a cricket?
A. does not travel far

B. travels at the same rate

C. does not travel

D. travels longer distances

4. What is the measurement between two consecutive peaks in a sound
waveform?

A. peak

B. bottom

C. trough

D. wavelength

5. What is it called when a chick understands the sound from its mother?
A. translation

B. reduction

C. inspection

D. relegation



Chapter 2

Activity 4: Recording Techniques

The goal of this activity is to learn about different methods for capturing sounds heard in
nature and converting them to digitized signals. There are five tasks to complete: 1) read book,

2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz.

Click on the
notebook



Chapter 2: Activity 4

Task 1: Read Book

v

This flipbook
explains
techniques for
listening to and
record a
soundscape.



Chapter 2: Activity 4

Task 2: Click iPad

The tablet contains an activity that shows

how different animals and geophysical
sounds contribute to a soundscape.

Extension: Reflection

Press play and then move the faders and knobs to compose your
own nature sound beat! Find the label for each track. Why do you
think the recording uses a particular microphone? What is your
favorite track? Why?

Task 3: Watch Movie

The movie is a story about how Pollutia

tries to take all of the natural soundscapes

from the world. Set in a video game level, ‘
the hero saves the sounds using different

microphones.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured [<I )D

in remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

Why do you think soundscape ecologists prefer omnidirectional
microphones? Which type of microphone would you use to record your
favorite sounds?



Chapter 2: Activity 4

Task 5: Test Your Knowledge

1. What parameter is used to describe the quality of the recording?
A.file type

B. sampling rate

C. microphone

D. gain

2. What type of microphone is great for soundscape ecology recordings?
A.omnidirectional

B. shotgun

C. cardioid

D. figure 8

3. What is something you can do to improve your field recordings?
A. hold the microphone

B. eat lunch

C. talk with your friends

D. be quiet

4. What microphone setting controls the strength of the signals being
recorded?

A. parameter

B. switch

C.gain

D. modulation

5. What is a simple way to identify a recording after you return back from the
field?

A. memorize sounds

B. guess

C. listen to voice-notes



Chapter 2

Activity 5: Spectrograms

The goal of this activity is to learn how sound can be visualized by using a mathematical
function. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4)

listen to sounds, and 5) take a quiz.




Chapter 2: Activity 5

Task 1: Read Book

This flipbook
explains how to

read and create
a spectrogram.




Chapter 2: Activity 5

Task 2: Click iPad

The tablet contains an interactive spectrogram
generator (Chrome only) to observe common
sounds and their spectrograms.

Extension: Reflection

Push each button to see what the spectrogram looks like. What
are some differences between the spectrograms? Draw a
spectrogram of something you hear around you.

Task 3: Watch Movie

The movie is an instructional explanation
of how spectrograms depict sounds that

are familiar, like on a baseball field.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured [<I )D

in remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

Draw what you think the spectrogram of the sound will look like.
Compare with the spectrogram picture (see icon). How does
your spectrogram differ from the actual one?



Chapter 2: Activity 5

Task 5: Test Your Knowledge

IT'STIMETO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the alarm clock.

1. What is the pitch measurement that is plotted on a spectrogram?
A. amplitude

B. frequency

C. magnitude

D.time

2. Why do scientists use spectrograms?
A.improves sound quality

B. helps visualize sound

C.increases sound amplitude

D. decreases sampling rate

3. What is a study that compares sounds across time?
A. contemporary

B. temporal

C. traditional

D. spatial

4. What is the benefit of using a spectrogram compared to listening to
sound?

A.saves time

B. creates sound

C.developer teams

D. performs a script

.5. What does an oscillogram visualize?
A. frequency (voltage) over time

B. frequency (voltage) over space

C. amplitude over time

D. amplitude over space



Chapter 2

Activity 6: Math in Science

The goal of this activity is to learn how mathematics and statistics are used to help
scientists explain relationships in nature. There are five tasks to complete: 1) read book, 2)

open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz.

Click on the
notebook



Task 1: Read Book




Chapter 2: Activity 6

Task 2: Click iPad

The tablet contains an activity to explore

scientific notation and practice other
mathematical skills.

Extension: Reflection

Scientific notation is important because measurements can be very
small or very large. Why do you think these concepts are
important? How can they help the world? What is your favorite
math topic?

Task 3: Watch Movie

The movie is a story about an underdog
trying to solve problems. The only '

solution is to use math.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured [<I )D

in remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

This collection of sounds represents many biomes. How are the
sounds from these biomes different? Which is your favorite?



Task 5: Test Your Knowledge

IT'S TIME TO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the alarm clock.

1. What is the study of all things related to numbers, measurement
and space?

A. mathematics

B. ecology

C. soundscapes

D. statistics

2. What is a whole number?
A. rational

B. real

C. integer

D. fraction

3. What is a group of numbers, such as many coins in a bucket?
A. pieces

B. decimals

C. variable

D. set

4. What visual tool do mathematicians use to look at a function?
A. algorithms

B. plots

C. algebra

D. pairs

5. What brand of mathematics helps soundscape ecologists analyze
sound?

A. calculus

B. geometry

C. imaginary

D. addition



Chapter 2

Activity 7: Scientific Method

The goal of this activity is to learn about the scientific method that researchers use to study
different systems and problems in the world. There are five tasks to complete: 1) read book, 2)

open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz.

Click on the
notebook



Chapter 2: Activity 7

Task 1: Read Book

This flipbook
explains the
scientific method

and describes how
a scientific study
works.




Chapter 2: Activity 7

Task 2: Click iPad

The tablet contains a slide show about how
the scientific method works and how
scientists use it.

Extension: Reflection

Why do scientists use the scientific method? You can practice by
exploring new places and observing. Sit in the playground, park, or your
backyard. Make a list of sounds. Write a question about something you
observed in nature. How will you answer your question?

Task 3: Watch Movie

The movie is in the style of film noire and

is a mystery about the missing
amphibians. Watch how a scientist tries

to answer this question using the
scientific method.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured [<I ))

in remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

This collection of sounds represents many biomes. How are the
sounds from these biomes different? Which is your favorite?



Chapter 2: Activity 7

Task 5: Test Your Knowledge

IT'S TIME TO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the alarm clock.

1. What step in the scientific method allows a scientist to predict an
answer to a research question?

A. hypothesis

B. conclusion

C. results

D. analysis

2. What do scientists gather to answer a scientific question?
A. groceries

B. observations and data

C. quizzes and pencils

D. results and analysis

3. What does Dr. Gasc discover in the movie?
A. ponds are dry

B. sky is cloudy

C. frogs are missing

D. birds are migrating

4. How does Dr. Gasc solve the mystery in the movie?
A. uses sound data

B. uses cartographer

C. uses a dendrogram

D. uses a spell

5. What were Dr. Gasc’s conclusion in the movie?
A. frogs may have moved

B. frogs just disappeared

C. frogs were unhappy

D. frogs decided to live in nearby homes



Chapter 3
e H

Explore Rooms: Data Center

The data center allows students to access a wide variety of data:

1) go to the library to learn more about a variety of STEM topics, 2) access recordings
in the citizen science project Record the Earth, 3) access a bonus skill about how
engineers and scientists work together, 4) find more movies and sounds in the listening
lab, 5) access the simulated research missions, and 6) interact with a sound collection

map of several biomes.



Chapter 3: Activity 8

Activity 8: Visit the Library (Door 1)

The library contains resources that a student can use to study topics that interest them at
their own pace. In the library a student can: 1) use the computer to find content in the
iListen system, 2) read books on STEM topics, and 3) learn more about the research

mission sites.



Chapter 3: Activity 9

s
Activity 9: Visit Record the Earth (Door 2)

Record the Earth is a collection of sounds uploaded by soundscapers like you, with
descriptions (for example, birds, rain, or crickets) and how those sounds make them
feel (for example, happy, relaxed, curious, stressed). Click on a circle (number of
recordings from that area) to listen to the sounds of that area. Registered users (use

the "Login" button) can rate sounds and compete on a leaderboard.

Extension: Look at the notebook for extra tasks.



Chapter 3: Activity 10

Activity 10: Engineering (Door 3)

The goal of this activity is to learn how engineers help ecologists study and solve problems that
affect the environment. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch

movie, 4) listen to sounds, and 5) take a quiz.




Chapter 3: Activity 10

Task 1: Read Book

This flipbook
explains a sine wave
function, variables in

programming, and
how engineers help
science.




Chapter 3: Activity 10

Task 2: Click iPad

The tablet has a coding exercise that
enables students to create a sine wave of a
tone.

Extension: Reflection

Why do you think learning a programming language helps
scientists? If you could create a new sound, what properties
would you adjust?

Task 3: Watch Movie

The movie is an instructional aid for
understanding utility programs and codes
that are useful in the data management for

science that uses digital technology.

Task 4: Listen to Sounds

The contents of the song meter are a
collection of sounds that were captured [<I )D

in remote places. Sounds are clickable,
downlable, and shareable.

Extension: Listening

1. Listen to each recording

2. Download and share a favorite sound.

Extension: Reflection

This collection of sounds represents many biomes. How are the
sounds from these biomes different? Which is your favorite?



Chapter 3: Activity 10

Task 5: Test Your Knowledge

IT'STIMETO TEST YOUR KNOWLEDGE!

An interactive quiz is opened when you click
on the "alarm" clock.

1. What is a role that engineers play in soundscape ecology?
A. help solve problems

B. they draw plans

C. they build bridges

D. they connect people

2. Where do scientists and engineers visit for the deployment of tools
used in a research study?

A. field site

B. lunch room

C. battlefield

D. in the lab

3. Why is a utility program helpful for soundscape ecologists?
A. cleans a hard drive

B. performs file uploads

C. schedules recording times

D. helps create spectrograms

4. What type of function is used to make a pure tone?
A. quadratic

B. linear

C. complex

D. sine

5. What do computer scripts use to simplify a coding problem?
A. letters

B. variables

C. pictures

D. text



Chapter 3: Activity 11

c L _ _
Activity 11: Visit the Listening Lab (Door 4)

The Listening Lab gives students access to a number of video and visualization tools,
including: 1) videos recorded at CGS field sites, 2) exploration of a spectrum and
oscillogram of natural sounds, 3) exploration of the spatial arrangement of different
sounds, 4) variations in types of waveforms, 5) 360 degree movie of a field site--Google

Cardboard compatible, and 6) production tools to create a melody (Chrome only).



Chapter 3: Activity 12

s
Activity 12: Visit Chorus (Globe)

The Chorus database is a tool that emulates the full database that the Center for Global
Soundscapes uses to track and organize sounds that it has recorded from all over the

world. Soundscapers can interact with this map to listen to sounds from the various

biomes that CGS has studied.



Chapter 4: Missions
T
Mission Launch

The mission select screen is where a student can choose a mission to apply their skills
(earned badges) and complete a science fair poster. A student can 1) pick 1 of 3

missions, 2) watch a video about that mission, 3) learn more about a mission or get

help, and 4) start the mission.

Tip: Click an icon to learn about the mission. Then, click the icon in the "Launch to

Field" console to start the mission.



Chapter 4: Missions

Activity 13: Explore a Jungle

The goal of this activity is to conduct a simulated research study. The research question is: Do
sounds of animals change composition with the vertical structure of the rainforest? In the field
station, 1) watch the movie (hover over bottom right corner to turn on sound), 2) learn about the

species in this area, 3) read a book, 4) bonus (unique to each room), and 5) conduct a simulated

research study.



Chapter 4: Activity 13: Mission

Task 1: Watch Movie

The movie brings you to a neotropical jungle

in Costa Rica where you learn about changes
in biodiversity.

Task 2: Use Computer

The information on this computer is
designed as a web browser to discover
species that live in the neotropical jungle.

Task 3: Read a Book

The contents of the book introduce

readers to the weather and general
physical properties of the location.
Readers can explore different types of

research questions.

Task 4: Bonus

The bonus content in this room is a

zoomable map of Costa Rica.




Chapter 4: Activity 13: Mission

Task 5: Click Clipboard

The aim of the simulated research study is to follow
the steps of the scientific method. Users complete an
online notebook through four steps, 1) observe, 2)
collect data, 3) analyze, and 4) share.

Tools allow for changing plots and printing them:; fillable
notebook that can be printed from the browser; and an
online poster board drawing tool.

Step 1: Observe

Listen to a scientist talk about the field site with full screen video.
Students should open their notebook and write a hypothesis.

EXTENSION: Students can write their own research question.



Chapter 4: Activity 13: Mission

Step 2: Collect Data

Students listen to the two samples (two different sound files) in each
layer of the jungle. The lowest layer is called the understory (0-3 meters).
The middle story is 4-18 meters high, while the top canopy (the highest
layer) is 19-38 meters.

Samples of common sounds found in this jungle are on the top bar. Open
the field guide by clicking on an animal to see the scientific class.

Students count the number of sounds they hear in each class and
complete the table in the field notebook.

EXTENSION: Compare the two sounds in each site.



Chapter 4: Activity 13: Mission

Step 3: Analyze Data

Review the collect data table from the field notebook.

Count the total number of sounds (if the sound is 1-2, then use the highest
number) of all classes (mammals + insects + amphibians + birds) for each
section of the canopy. Adjust the bars on the bar plot, drag the top of the bar
to the desired count. Save or Print by clicking on the top right icon to export
your finished plot to print or to save as a jpg image.

Step 4: Share (see Field Notebook for instructions)



Chapter 4: Activity 13: Mission Worksheet

Field Notebook

Use the answers in the field notebook to complete your poster. Click the Share
button and select the template. Customize template (or build a new one). Include
your hypothesis, a paragraph about your study site, your results, and your
conclusion. Finally, share or print from the saved PDF of your poster.



Chapter 4: Missions

Activity 14: Explore a Coral Reef

The goal of this activity is to conduct a simulated research study. The research question is: Do
underwater soundscapes change near a shipping corridor? In the field station, 1) watch the
movie (hover bottom right corner to turn on sound), 2) learn about how underwater

environments are structured, 3) read a book, 4) conduct a simulated research study.



Chapter 4: Activity 14: Mission

Task 1: Watch Movie

The movie brings you to coral reefs where
you learn about noise in the environment.

Task 2: Use Touch Pad

The information on this computer is
designed as a web browser to discover
sounds found near a coral reef.

Task 3: Read a Book

The contents of the book introduce
readers to the weather and general
physical properties of the location.

Readers can explore different types of
research questions.




Chapter 4: Activity 14: Mission

Task 5: Click Clipboard

The aim of the simulated research study is to follow
the steps of the scientific method. Users complete an
online notebook through four steps, 1) observe, 2)
collect data, 3) analyze, and 4) share.

Tools allow for changing plots and printing them:; fillable
notebook that can be printed from the browser; and an
online poster board drawing tool.

Step 1: Observe

Listen to a scientist talk about the field site with full screen video.
Students should open their notebook and write a hypothesis.

EXTENSION: Students can write their own research question.



Chapter 4: Activity 14: Mission

Step 2: Collect Data

Students listen to the sounds in each group - the noise group, and the no
noise group. Notice that as the sound gets farther from the coral reef and
closer to the boat corridor, some sounds fall in between the two groups
(Noise is Red, No Noise is Blue).

Samples of common sounds found in aquatic environments are on the
top bar. Open the field guide by clicking on an image.

Students identify the sounds heard in each group.

EXTENSION: Compare types of biological sounds in each group.



Chapter 4: Activity 14: Mission

Step 3: Analyze Data

Review the collect data table from
the field notebook.

Count the total number of sounds (if
the sound is 1-2, then use the highest
number) for each group. Adjust the
bars on the bar plot, drag the top of
the bar to the desired count.

Save or Print by clicking on the top
right icon to export your finished

plot to print or to save as a jpg image.

Step 4: Share (see Field Notebook for instructions)



Chapter 4: Activity 14: Mission Worksheet

Field Notebook

Use the answers in the field notebook to complete your poster. Click the Share
button and select the template. Customize template (or build a new one). Include
your hypothesis, a paragraph about your study site, your results, and your
conclusion. Finally, share or print from the saved PDF of your poster.



Chapter 4: Missions

Activity 15: Explore a Grassland

The goal of this activity is to conduct a simulated research study. The research question is:
How does grazing impact the soundscape of a grassland environment? In the field station,
1) watch the movie (hove bottom right corner to turn on sound), 2) read a book, and 3)

conduct a simulated research study.



Chapter 4: Activity 15: Mission

Task 1: Watch Movie

The movie brings you to the steppes
(grassland) in Mongolia where you learn
about grazing patterns.

Task 2: Read Book

The contents of the book introduce
readers to the weather and general
physical properties of the location.
Readers can explore different types of
research questions.

Task 3: Click the Clipboard

Conduct a simulated research study by

clicking on the clipboard.




Chapter 4: Activity 15: Mission

Task 3: Click Clipboard (cont.)

The aim of the simulated research study is to follow
the steps of the scientific method. Users complete an
online notebook through four steps, 1) observe, 2)
collect data, 3) analyze, and 4) share.

Tools allow for changing plots and printing them:; fillable
notebook that can be printed from the browser; and an
online poster board drawing tool.

Step 1: Observe

Listen to a scientist talk about the field site with full screen video.
Students should open their notebook and write a hypothesis.

EXTENSION: Students can write their own research question.



Chapter 4: Activity 15: Mission

Step 2: Collect Data

Students listen to the two samples (two different sound files) in each
quadrat (a term used to describe area, so samples have less bias). Quadrat 1
is least grazing. Quadrat 2 is medium grazing. Quadrat 3 is intense grazing.
These groups represent a "gradient transect" experimental design.

Samples of common sounds found in Mongolia are on the top bar.

Students count the number of insects, birds, and mammals they hear in each
quadrat and complete the table in the field notebook.

EXTENSION: Use the field guidebook sounds to answer other research
guestions found in the Mongolia flipbook.



Chapter 4: Activity 15: Mission

Step 3: Analyze Data

Step 4: Share (see Field Notebook for instructions)



Chapter 4: Activity 15: Mission Worksheet

Field Notebook

Use the answers in the field notebook to complete your poster. Click the Share
button and select the template. Replace template (or build a new one). Include
your hypothesis, a paragraph about your study site, your results, and your
conclusion. Finally, share or print from the saved PDF of your poster.



Chapter 5: Appendix

APPENDIX

The appendix contains resources for educators to understand more about
the scientific principles involved in the activies and case studies. Developed
from guidelines provided to actual researchers, these principles can be useful

if learners want to conduct their own research.

Appendix A: Standards

About Badges
NGSS Standards

Appendix B: Understanding the Missions
Visiting the Field
Checklist for Site Documentation
About the Case Studies

iIAppendix C: The Real Chorus 4 Nature Database

Chorus 4 Nature Information Sheet



Appendix A: About Badges

Team Member Theme

Major sound sources, why

Badge

Description

Learn about the sound sources
that contribute to a soundscape

MaryAm animals make sound and how these sources help to
describe the environment
. Learn the basics about the
Kristen Physics of Sound physics of sound and how this
helps animals in the
environment to communicate
Learn about ways to
Ben Microphones and capture sounds heard in

Recording

nature and convert them
to digitized signals

O

Dante

Visualizing Sound Data

O

Learn how sound can be
visualized using a
mathematical function

o0————m878M8@Mm8™ =0

Databases and coding,

Learn how engineers help
ecologists study and solve problems
that affect the environment

Matt structure of data
Amandine Scientific Method

O

Learn about the scientific method that

O

Dr. P.

Soundscape History

researchers use to study different
systems and problems in the world
Learn about a new field of science that is
preserving natural sounds from around the

world and using these sounds to help
reverse the decline of biodiversity



Appendix A: Standards

* Next Generation Science Standards is a registered trademark of Achieve. Neither Achieve nor the lead states and partners
that developed the Next Generation Science Standards were involved in the production of this product, and do not endorse it.
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Appendix B: Understanding the Missions

VISITING THE FIELD

Researchers visit a site where data is
collected with an acoustic sensor. The sites
they visit are called field locations. During
a site visit, a researcher will write about
physical observations, such as describing
surrounding plants and trees, animals,
unusual physical features like an
abandoned building, and other interesting
sounds in the soundscape such as a stream
or airport (Cook, Olson, Kanciruk, & Hook,
2001; Jones, Schildhauer, Reichman, &
Bowers, 2006; Michener, 2006). They
often will take photographs, videos, and
handheld audio recordings to take back to
the lab too. They will record notes about
basic information, the equipment they use,
and the location of arecorder. Overall,
documenting a site visit is a very important
part of acoustic research.

NOTES AT FIELD SITE VISIT

1.Site Name (a nickname) and a Prefix name (usually the name of the sensor)
2.Date Sensor was Deployed and Date Sensor was Retrieved

3.Names of Researchers Deploying Sensor and Retrieving Sensor

4.l atitude, Longitude, and Elevation of Site

5.Site Notes and Observations

6.Variables relevant to the survey design (such as disturbance level)




Appendix B: Understanding the Missions

ABOUT THE CASE STUDIES

In our case studies of Costa Rica, Hawaii,
and Mongolia, users are presented with a
single research question, data that was
collected, and a type of plot that is useful for
analysis. Analysis methods are useful in
turning recordings into a useful dataset,
whether that dataset consists of indices and
measurements or observations of specific
sounds or species. However, those datasets
still need to be applied to a relevant ecological
qguestion. Some ecological questions may be
answered relatively simply, for example
whether the prevalence of a given species is
greater inside or outside a protected area.

In any acoustic analysis program, it is
important to consider the variability of the
acoustic signal, both spatially and temporally.
Soundscapes can vary dramatically both over
the course of a day (think of the dawn and dusk
choruses), and over the course of weeks,
months, or years(Krause, Gage, & Joo, 2011).
There are many potential drivers of this long-
term temporal variation, including species
starting or ending their mating season, arriving
or leaving as part of a migration cycle, or even
becoming completely extirpated from a site.

Many studies have successfully used
acoustic indices to evaluate broader
biodiversity or disturbance level, (Gasc, Sueur,
Pavoine, Pellens, & Grandcolas, 2013b; Gémez,
Isaza, & Daza, 2018; Sueur et al., 2008).

For example, suppose that the goal of the
program is to determine whether a given
conservation action is effective in terms of
increasing population in a given area. To
accomplish this using acoustics, researchers
need to establish a correlation between the
acoustic measurement of species activity that
they are using and the actual population of the
species in question. This can be done through a
variety of methods, such as using camera traps
or human observers at the same sites at the
same time as the acoustic monitoring is taking
place. To help manage the various data,
researchers use an experimental design. In the
iListen.org simulated studies, participants will
use gradient and control/treatment
experimental designs.



https://iListen.org

Appendix B: Worksheet: Jungle

This case study used an experimental
design that looked like this - a gradient from
the lowest part of the canopy to the highest.

9 SENSORS

SOUND SOURCES VARY
ECOLOGICAL FACTOR

TOP CANOPY . .
MIDDLE
STORY . ‘

UNDERSTORY ‘ ‘

SITE1 SITE 2



Appendix B: Worksheet: Coral Reef

This case study used an experimental
design that looked like this - a
comparison of an undisturbed habitat to
a disturbed habitat.

A®A

9 SENSORS

DISTANCE FROM
SHIPPING CORRIDOR

STUDY SITES ‘ ‘

Treatment Control (No
(noise) noise)



Appendix B: Worksheet: Grassland




Appendix C: Chorus 4 Nature Database

Purdue's Acoustic
Information System:
Chorus4Nature

As part of an effort to improve data
storage, tracking, and analysis, the
Center for Global Soundscapes at
Purdue University has developed
Chorus4Nature.io, often referred to as
"Chorus", the second generation of the
Pumilio database system (Villanueva-
Rivera & Pijanowski, 2012). This system
will enable a researcher, or even a
member of the public, to visualize and
listen to the entirety of the Center’s
audio library, as well as providing:

e Thelocation of a collection of
studies, including a description of the
site, relevant ecological variables such
as Koppen-Geiger climate classification, . .
key threats and ecological challenges, Certified Sou ndscapers galn
research partners, and summaries of the access to this tool and

studies contained in the collection . . . | .

e Photographs and videos that were pa rtici pate In real science.
taken at the site or are relevant to the
studies included in the collection

e Alist of sounds in the collection,
with spectrograms and temporal
information on each

e Fileinformation, including size,
format, channels, duration, sampling
rate, spectrogram settings, sensor used,
and information about the specific site

e Visualizations showing the acoustic
indices that have been calculated for
that file.



https://Chorus4Nature.io
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	The iListen portal provides an array of resources for the NSF-AISL project components: interactive theater show (Mission to Record the Earth giant screen show), informal learning curriculum (YELLs), and iListen portal (a website with integrated Massive Open Online Course (MOOC) material). Resources include curriculum guides, audio files from research, and printable activities. 
	Artifact
	High-level Components of iListen 
	Component 1: Explore & Learn. A graphically rich, explore-and-learn interface to a host of learning activities and resources that are geared toward different types of learning styles (visual, audio, interactive, textual, or conceptual/symbolic) aligned with Gardiner's work on eight pathways to learning. The design of iListen learning activities is focused on accessing the full spectrum of learning pathways using transmedia principles. The online setting organizes content in activity rooms associated with pe
	Access to this site is through the main iListen.org site. 

	Component 2: Educator Resources. This educational resource is in a simulated classroom environment that provides educators with context for how a student might use iListen. It organizes content and also provides an array of resources for other parts of the AISL project, e.g. YELLs documents, downloadable audio for use in teaching and analysis in any of the YELLs activities, and a list of other youth STEM resources. Access to this site is through the top menu's "Educators" section. 
	Artifact
	High-level Components of iListen 
	Component 3: An integrated MOOC Badging and Citizen Science Participatory Site. 
	As they progress through the Explore and Learn components of iListen, users will obtain badges certifying that they have acquired specific knowledge or skills (See Appendix). This is currently designed to look like an online test that is described in the learning resource in Component #2. 
	After acquiring eight skills and the accompanying badges, users will be able to earn the "certified soundscaper" badge by taking part in a simulated research study. One example activity is to simply count the number of times a tinamou sings in one of the recordings presented to them. Users will follow the scientific method using an online notebook to write a hypothesis, collect data, and analyze it using interactive plots to create a science fair poster. 
	Commonly used Symbols in iListen Chapter 1 A TABLET (iPad) is used to show where an interactive activity is available for users. They are present in many rooms in iListen. Maria the PARROT can offer tips and tricks to users, if they are stuck or confused about what to do next. An ALARM CLOCK can be used to start an interactive quiz to test a user's knowledge on the contents of a given room A FLIPBOOK contains a brief set of text about a subject, with BOLD terms for study that can be tested with attached FLA
	Chapter 2 
	Activity 1: Soundscape History 
	The goal of this activity is to understand the basics of soundscape ecology. Soundscape ecology is the study of the acoustic relationships between living organisms, humans, and their environment, whether the organisms are marine or terrestrial. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Artifact
	Click on the notebook 
	Chapter 2: Activity 1 
	Task 1: Read Book 
	This flipbook explains the how, why, and where of soundscape ecology. 
	Chapter 2: Activity 1 
	Task 2: Click iPad 
	Figure
	The tablet contains a movie that describes what tools and equipment a researcher needs when they go into the field. 
	Figure
	Extension; Reflection 
	Why would you include these items? What happens if you forgot something? Would you travel alone? What place would you visit to hear a wild sound? 
	Task 3: Watch Movie 
	Figure
	The movie is an interview with one of the founders of soundscape ecology, Dr. Bryan Pijanowski, "Dr. P." In this video, he describes soundscape ecology. 
	Figure
	Task 4: Listen to Sounds 
	Figure
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Figure
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	This collection of sounds represents many biomes. How are the sounds from these biomes different? Which is your favorite? 
	Chapter 2: Activity 1 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. What instrument is used to collect sounds? 
	A. acoustic sensor 
	B. thermometer 
	C. altimeter 
	D. barometer 
	2. What is a research area that interests soundscape ecologists? 
	A. human health 
	B. structure of bridges 
	C. animal biodiversity 
	D. distance of stars 
	3. What is a main concern of soundscape ecologists? 
	A. soil 
	B. water 
	C. air 
	D. noise 
	4. What tool do soundscapers use today that was also used by Charles Darwin? 
	A. helicopter 
	B. notebook 
	C. headphones 
	D. computer 
	5. What do scientists call a collection of soundscape recordings that is very large? 
	A. spreadsheet 
	B. wave file 
	C. big data 
	D. little data 
	Chapter 2 
	Activity 2: Soundscape Composition 
	Artifact
	The goal of this activity is to learn about the different sound sources that contribute to a soundscape and how these sources help to describe the environment. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Click on the notebook 
	Chapter 2: Activity 2 
	Task 1: Read Book 
	This flipbook explains the elements of a soundscape and animal communication. 
	Chapter 2: Activity 2 
	Task 2: Click iPad 
	The tablet contains an interactive activity with clickable photos and sounds that explores soundscape composition. 
	Extension: Reflection 
	Close your eyes. Listen to the sounds that are nearby and then to far away sounds. What types of sounds did you hear? Which soundscape composition class is your favorite? 
	Task 3: Watch Movie 
	The movie introduces the earliest sounds of Earth and how they form the basis of soundscape composition. We see natural soundscapes transform through time with the introduction of transportation and culture. 
	Figure

	Task 4: Listen to Sounds 
	Figure
	Figure
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Figure
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording. 

	2. 
	2. 
	Download your favorite. 


	Extension: Reflection 
	Soundscape composition describes sound using biophony, geophony, and anthrophony. Which sound is your favorite? Do they remind you of a particular place you visited? 
	Chapter 2: Activity 2 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. What is the combination of all sounds in a specific location and at a specific time called? 
	A. diversity 
	B. soundscape 
	C. clipping 
	D. frequency 
	2. What category of sound is produced by humans? 
	A. geophony 
	B. biophony 
	C. anthrophony 
	D. monophony 
	3. What happens when noise interrupts animal communication? 
	A. stripping 
	B. clipping 
	C. masking 
	D. clapping 
	4. What is a receiver in the physical aspect of sound reception? 
	A. the sound producer 
	B. the wind 
	C. the listener 
	D. the tree 
	5. What type of vocalization does a bat use to find food? 
	A. echolocation 
	B. modulation 
	C. stridulation 
	D. reflection to syrinx 
	Chapter 2 
	Activity 3: Physics of Sound 
	Artifact
	The goal of this activity is to learn the basics of the physics of sound and how this helps animals in the environment to communicate. There are five tasks to complete: 1) read book, 2) open iPad, 
	3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Click on the notebook 
	Chapter 2: Activity 3 
	Task 1: Read Book 
	This flipbook explains the basics of physics and sound propagation. 
	Chapter 2: Activity 3 
	Task 2: Click iPad 
	The tablet contains an activity where you drag microphones to show how sound propagation changes in different landscapes. 
	Extension: Reflection 
	Move the microphone icons (bottom) around the board to create a soundscape. Describe some soundscapes and the environments that they occur in. Do some places have sounds you expect? 
	Task 3: Watch Movie 
	Figure
	The movie brings the viewer on a journey to Hawaii where sound propagation, mediums, and sound properties provide clues for a data scientist. 
	Figure
	Task 4: Listen to Sounds 
	Figure
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Figure
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	Describe the sounds using amplitude and frequency. Describe the difference between a bird song and a call using these terms. Which do you like better? 
	Chapter 2: Activity 3 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. How does sound travel from the sender to receiver? 
	A. through a medium 
	B. by osmosis 
	C. in a vacuum 
	D. in deep space 
	2. What is the phase of increased sound pressure called as it travels? 
	A. rarefaction 
	B. compression 
	C. period 
	D. wavelength 
	3. How does an elephant sound travel compared to a cricket? 
	A. does not travel far 
	B. travels at the same rate 
	C. does not travel 
	D. travels longer distances 
	4. What is the measurement between two consecutive peaks in a sound waveform? 
	A. peak 
	B. bottom 
	C. trough 
	D. wavelength 
	5. What is it called when a chick understands the sound from its mother? 
	A. translation 
	B. reduction 
	C. inspection 
	D. relegation 
	Chapter 2 
	Activity 4: Recording Techniques 
	Artifact
	The goal of this activity is to learn about different methods for capturing sounds heard in nature and converting them to digitized signals. There are five tasks to complete: 1) read book, 
	2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Click on the notebook 
	Chapter 2: Activity 4 
	Task 1: Read Book 
	This flipbook explains techniques for listening to and record a soundscape. 
	Chapter 2: Activity 4 
	Task 2: Click iPad 
	The tablet contains an activity that shows how different animals and geophysical sounds contribute to a soundscape. 
	Extension: Reflection 
	Press play and then move the faders and knobs to compose your own nature sound beat! Find the label for each track. Why do you think the recording uses a particular microphone? What is your favorite track? Why? 
	Task 3: Watch Movie 
	The movie is a story about how Pollutia tries to take all of the natural soundscapes from the world. Set in a video game level, the hero saves the sounds using different microphones. 
	Figure

	Task 4: Listen to Sounds 
	Figure
	Figure
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Figure
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	Why do you think soundscape ecologists prefer omnidirectional microphones? Which type of microphone would you use to record your favorite sounds? 
	Chapter 2: Activity 4 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. What parameter is used to describe the quality of the recording? 
	A. file type 
	B. sampling rate 
	C. microphone 
	D. gain 
	2. What type of microphone is great for soundscape ecology recordings? 
	A. omnidirectional 
	B. shotgun 
	C. cardioid D. figure 8 
	3. What is something you can do to improve your field recordings? 
	A. hold the microphone 
	B. eat lunch 
	C. talk with your friends 
	D. be quiet 
	4. What microphone setting controls the strength of the signals being recorded? 
	A. parameter 
	B. switch 
	C. gain 
	D. modulation 
	5. What is a simple way to identify a recording after you return back from the field? 
	A. memorize sounds 
	B. guess 
	C. listen to voice-notes 
	Artifact
	Chapter 2 
	Activity 5: Spectrograms 
	The goal of this activity is to learn how sound can be visualized by using a mathematical function. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Click on thenotebook 
	Chapter 2: Activity 5 
	Task 1: Read Book 
	This flipbook explains how to read and create a spectrogram. 
	Chapter 2: Activity 5 
	Task 2: Click iPad 
	The tablet contains an interactive spectrogram generator (Chrome only) to observe common sounds and their spectrograms. 
	Extension: Reflection 
	Push each button to see what the spectrogram looks like. What are some differences between the spectrograms? Draw a spectrogram of something you hear around you. 
	Task 3: Watch Movie 
	The movie is an instructional explanation of how spectrograms depict sounds that are familiar, like on a baseball field. 
	Task 4: Listen to Sounds 
	Figure
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Figure
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	Draw what you think the spectrogram of the sound will look like. Compare with the spectrogram picture (see icon). How does your spectrogram differ from the actual one? 
	Chapter 2: Activity 5 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. What is the pitch measurement that is plotted on a spectrogram? 
	A. amplitude 
	B. frequency 
	C. magnitude 
	D. time 
	2. Why do scientists use spectrograms? 
	A. improves sound quality 
	B. helps visualize sound 
	C. increases sound amplitude 
	D. decreases sampling rate 
	3. What is a study that compares sounds across time? 
	A. contemporary 
	B. temporal 
	C. traditional 
	D. spatial 
	4. What is the benefit of using a spectrogram compared to listening to sound? 
	A. saves time 
	B. creates sound 
	C. developer teams 
	D. performs a script 
	.5. What does an oscillogram visualize? 
	A. frequency (voltage) over time 
	B. frequency (voltage) over space 
	C. amplitude over time 
	D. amplitude over space 
	Artifact
	Chapter 2 
	Activity 6: Math in Science 
	The goal of this activity is to learn how mathematics and statistics are used to help scientists explain relationships in nature. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Click on the notebook 
	Chapter 2: Activity 6 
	Task 1: Read Book 
	This flipbook explains how mathematics is the basis for measurements in science. 
	Chapter 2: Activity 6 
	Task 2: Click iPad 
	The tablet contains an activity to explore scientific notation and practice other mathematical skills. 
	Extension: Reflection 
	Scientific notation is important because measurements can be very small or very large. Why do you think these concepts are important? How can they help the world? What is your favorite math topic? 
	Task 3: Watch Movie 
	The movie is a story about an underdog trying to solve problems. The only solution is to use math. 
	Task 4: Listen to Sounds 
	Artifact
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Artifact
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	This collection of sounds represents many biomes. How are the sounds from these biomes different? Which is your favorite? 
	Chapter 2: Activity 6 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. What is the study of all things related to numbers, measurement and space? 
	A. mathematics 
	B. ecology 
	C. soundscapes 
	D. statistics 
	2. What is a whole number? 
	A. rational 
	B. real 
	C. integer 
	D. fraction 
	3. What is a group of numbers, such as many coins in a bucket? 
	A. pieces 
	B. decimals 
	C. variable 
	D. set 
	4. What visual tool do mathematicians use to look at a function? 
	A. algorithms 
	B. plots 
	C. algebra 
	D. pairs 
	5. What brand of mathematics helps soundscape ecologists analyze sound? 
	A. calculus 
	B. geometry 
	C. imaginary 
	D. addition 
	Chapter 2 
	Activity 7: Scientific Method 
	Artifact
	The goal of this activity is to learn about the scientific method that researchers use to study different systems and problems in the world. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Click on the notebook 
	Chapter 2: Activity 7 
	Task 1: Read Book 
	This flipbook explains the scientific method and describes how a scientific study works. 
	Chapter 2: Activity 7 
	Task 2: Click iPad 
	The tablet contains a slide show about how the scientific method works and how scientists use it. 
	Extension: Reflection 
	Why do scientists use the scientific method? You can practice by exploring new places and observing. Sit in the playground, park, or your backyard. Make a list of sounds. Write a question about something you observed in nature. How will you answer your question? 
	Task 3: Watch Movie 
	The movie is in the style of film noire and is a mystery about the missing amphibians. Watch how a scientist tries to answer this question using the scientific method. 
	Artifact

	Task 4: Listen to Sounds 
	Artifact
	Artifact
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Artifact
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	This collection of sounds represents many biomes. How are the sounds from these biomes different? Which is your favorite? 
	Chapter 2: Activity 7 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the alarm clock. 
	1. What step in the scientific method allows a scientist to predict an answer to a research question? 
	A. hypothesis 
	B. conclusion 
	C. results 
	D. analysis 
	2. What do scientists gather to answer a scientific question? 
	A. groceries 
	B. observations and data 
	C. quizzes and pencils 
	D. results and analysis 
	3. What does Dr. Gasc discover in the movie? 
	A. ponds are dry 
	B. sky is cloudy 
	C. frogs are missing 
	D. birds are migrating 
	4. How does Dr. Gasc solve the mystery in the movie? 
	A. uses sound data 
	B. uses cartographer 
	C. uses a dendrogram 
	D. uses a spell 
	5. What were Dr. Gasc’s conclusion in the movie? 
	A. frogs may have moved 
	B. frogs just disappeared 
	C. frogs were unhappy 
	D. frogs decided to live in nearby homes 
	Artifact
	Chapter 3 
	Explore Rooms: Data Center 
	The data center allows students to access a wide variety of data: 
	1) go to the library to learn more about a variety of STEM topics, 2) access recordings in the citizen science project Record the Earth, 3) access a bonus skill about how engineers and scientists work together, 4) find more movies and sounds in the listening lab, 5) access the simulated research missions, and 6) interact with a sound collection map of several biomes. 
	Artifact
	Chapter 3: Activity 8 
	Activity 8: Visit the Library (Door 1) 
	The library contains resources that a student can use to study topics that interest them at their own pace. In the library a student can: 1) use the computer to find content in the iListen system, 2) read books on STEM topics, and 3) learn more about the research mission sites. 
	Artifact
	Chapter 3: Activity 9 
	Activity 9: Visit Record the Earth (Door 2) 
	Record the Earth is a collection of sounds uploaded by soundscapers like you, with descriptions (for example, birds, rain, or crickets) and how those sounds make them feel (for example, happy, relaxed, curious, stressed). Click on a circle (number of recordings from that area) to listen to the sounds of that area. Registered users (use the "Login" button) can rate sounds and compete on a leaderboard. 
	Extension: Look at the notebook for extra tasks. 
	Figure
	Chapter 3: Activity 10 
	Activity 10: Engineering (Door 3) 
	The goal of this activity is to learn how engineers help ecologists study and solve problems that affect the environment. There are five tasks to complete: 1) read book, 2) open iPad, 3) watch movie, 4) listen to sounds, and 5) take a quiz. 
	Clickonthe notebook 
	Chapter 3: Activity 10 
	Task 1: Read Book 
	This flipbook explains a sine wave function, variables in programming, and how engineers help science. 
	Chapter 3: Activity 10 
	Task 2: Click iPad 
	The tablet has a coding exercise that enables students to create a sine wave of a tone. 
	Extension: Reflection 
	Why do you think learning a programming language helps scientists? If you could create a new sound, what properties would you adjust? 
	Task 3: Watch Movie 
	Artifact
	The movie is an instructional aid for understanding utility programs and codes that are useful in the data management for science that uses digital technology. 
	Artifact
	Task 4: Listen to Sounds 
	Artifact
	The contents of the song meter are a collection of sounds that were captured in remote places. Sounds are clickable, downlable, and shareable. 
	Artifact
	Extension: Listening 
	1. 
	1. 
	1. 
	Listen to each recording 

	2. 
	2. 
	Download and share a favorite sound. 


	Extension: Reflection 
	This collection of sounds represents many biomes. How are the sounds from these biomes different? Which is your favorite? 
	Chapter 3: Activity 10 
	Task 5: Test Your Knowledge 
	IT'S TIME TO TEST YOUR KNOWLEDGE! An interactive quiz is opened when you click on the "alarm" clock. 
	1. What is a role that engineers play in soundscape ecology? 
	A. help solve problems 
	B. they draw plans 
	C. they build bridges 
	D. they connect people 
	2. Where do scientists and engineers visit for the deployment of tools used in a research study? 
	A. field site 
	B. lunch room 
	C. battlefield 
	D. in the lab 
	3. Why is a utility program helpful for soundscape ecologists? 
	A. cleans a hard drive 
	B. performs file uploads 
	C. schedules recording times 
	D. helps create spectrograms 
	4. What type of function is used to make a pure tone? 
	A. quadratic 
	B. linear 
	C. complex 
	D. sine 
	5. What do computer scripts use to simplify a coding problem? 
	A. letters 
	B. variables 
	C. pictures 
	D. text 
	Chapter 3: Activity 11 
	Activity 11: Visit the Listening Lab (Door 4) 
	The Listening Lab gives students access to a number of video and visualization tools, including: 1) videos recorded at CGS field sites, 2) exploration of a spectrum and oscillogram of natural sounds, 3) exploration of the spatial arrangement of different sounds, 4) variations in types of waveforms, 5) 360 degree movie of a field site--Google Cardboard compatible, and 6) production tools to create a melody (Chrome only). 
	Figure
	Chapter 3: Activity 12 
	Activity 12: Visit Chorus (Globe) 
	The Chorus database is a tool that emulates the full database that the Center for Global Soundscapes uses to track and organize sounds that it has recorded from all over the world. Soundscapers can interact with this map to listen to sounds from the various biomes that CGS has studied. 
	Artifact
	Artifact
	Chapter 4: Missions 
	Mission Launch 
	The mission select screen is where a student can choose a mission to apply their skills (earned badges) and complete a science fair poster. A student can 1) pick 1 of 3 missions, 2) watch a video about that mission, 3) learn more about a mission or get help, and 4) start the mission. 
	Tip: Click an icon to learn about the mission. Then, click the icon in the "Launch to Field" console to start the mission. 
	Artifact
	Artifact
	Chapter 4: Missions Activity 13: Explore a Jungle 
	Artifact
	The goal of this activity is to conduct a simulated research study. The research question is: Do sounds of animals change composition with the vertical structure of the rainforest? In the field station, 1) watch the movie (hover over bottom right corner to turn on sound), 2) learn about the species in this area, 3) read a book, 4) bonus (unique to each room), and 5) conduct a simulated research study. 
	Artifact
	Chapter 4: Activity 13: Mission 
	Task 1: Watch Movie 
	The movie brings you to a neotropical jungle in Costa Rica where you learn about changes in biodiversity. 
	Task 2: Use Computer 
	The information on this computer is designed as a web browser to discover species that live in the neotropical jungle. 
	Task 3: Read a Book 
	The contents of the book introduce readers to the weather and general physical properties of the location. Readers can explore different types of research questions. 
	Artifact
	Task 4: Bonus 
	Artifact
	The bonus content in this room is a zoomable map of Costa Rica. 
	Chapter 4: Activity 13: Mission 
	Task 5: Click Clipboard 
	Figure
	The aim of the simulated research study is to follow the steps of the scientific method. Users complete an online notebook through four steps, 1) observe, 2) collect data, 3) analyze, and 4) share. 
	Tools allow for changing plots and printing them; fillable notebook that can be printed from the browser; and an online poster board drawing tool. 
	Figure
	Step 1: Observe 
	Listen to a scientist talk about the field site with full screen video. Students should open their notebook and write a hypothesis. 
	EXTENSION: Students can write their own research question. 
	Chapter 4: Activity 13: Mission 
	Step 2: Collect Data 
	Artifact
	Students listen to the two samples (two different sound files) in each layer of the jungle. The lowest layer is called the understory (0-3 meters). The middle story is 4-18 meters high, while the top canopy (the highest layer) is 19-38 meters. 
	Samples of common sounds found in this jungle are on the top bar. Open the field guide by clicking on an animal to see the scientific class. 
	Students count the number of sounds they hear in each class and complete the table in the field notebook. 
	EXTENSION: Compare the two sounds in each site. 
	Chapter 4: Activity 13: Mission 
	Step 3: Analyze Data 
	Figure
	Review the collect data table from the field notebook. Count the total number of sounds (if the sound is 1-2, then use the highest number) of all classes (mammals + insects + amphibians + birds) for each section of the canopy. Adjust the bars on the bar plot, drag the top of the bar to the desired count. Save or Print by clicking on the top right icon to export your finished plot to print or to save as a jpg image. 
	Step 4: Share (see Field Notebook for instructions) 
	Step 4: Share (see Field Notebook for instructions) 
	Field Notebook 

	Figure
	Chapter 4: Activity 13: Mission Worksheet 
	Use the answers in the field notebook to complete your poster. Click the Share button and select the template. Customize template (or build a new one). Include your hypothesis, a paragraph about your study site, your results, and your conclusion. Finally, share or print from the saved PDF of your poster. 
	Artifact
	Artifact
	Chapter 4: Missions 
	Activity 14: Explore a Coral Reef 
	Artifact
	The goal of this activity is to conduct a simulated research study. The research question is: Do underwater soundscapes change near a shipping corridor? In the field station, 1) watch the movie (hover bottom right corner to turn on sound), 2) learn about how underwater environments are structured, 3) read a book, 4) conduct a simulated research study. 
	Figure
	Chapter 4: Activity 14: Mission 
	Task 1: Watch Movie 
	The movie brings you to coral reefs where you learn about noise in the environment. 
	Task 2: Use Touch Pad 
	The information on this computer is designed as a web browser to discover sounds found near a coral reef. 
	Task 3: Read a Book 
	The contents of the book introduce readers to the weather and general physical properties of the location. Readers can explore different types of research questions. 
	Artifact
	Artifact
	Chapter 4: Activity 14: Mission 
	Task 5: Click Clipboard 
	Artifact
	The aim of the simulated research study is to follow the steps of the scientific method. Users complete an online notebook through four steps, 1) observe, 2) collect data, 3) analyze, and 4) share. 
	Tools allow for changing plots and printing them; fillable notebook that can be printed from the browser; and an online poster board drawing tool. 
	Figure
	Step 1: Observe 
	Listen to a scientist talk about the field site with full screen video. Students should open their notebook and write a hypothesis. 
	EXTENSION: Students can write their own research question. 
	Chapter 4: Activity 14: Mission 
	Step 2: Collect Data 
	Figure
	Students listen to the sounds in each group -the noise group, and the no noise group. Notice that as the sound gets farther from the coral reef and closer to the boat corridor, some sounds fall in between the two groups (Noise is Red, No Noise is Blue). 
	Samples of common sounds found in aquatic environments are on the top bar. Open the field guide by clicking on an image. 
	Students identify the sounds heard in each group. 
	EXTENSION: Compare types of biological sounds in each group. 
	Chapter 4: Activity 14: Mission 
	Step 3: Analyze Data 
	Review the collect data table from the field notebook. Count the total number of sounds (if the sound is 1-2, then use the highest number) for each group. Adjust the bars on the bar plot, drag the top of the bar to the desired count. Save or Print by clicking on the top right icon to export your finished plot to print or to save as a jpg image. 
	Step 4: Share (see Field Notebook for instructions) 
	Figure
	Chapter 4: Activity 14: Mission Worksheet 
	Field Notebook 
	Use the answers in the field notebook to complete your poster. Click the Share button and select the template. Customize template (or build a new one). Include your hypothesis, a paragraph about your study site, your results, and your conclusion. Finally, share or print from the saved PDF of your poster. 
	Figure
	Chapter 4: Missions Activity 15: Explore a Grassland 
	Artifact
	The goal of this activity is to conduct a simulated research study. The research question is: How does grazing impact the soundscape of a grassland environment? In the field station, 
	1) watch the movie (hove bottom right corner to turn on sound), 2) read a book, and 3) conduct a simulated research study. 
	Figure
	Chapter 4: Activity 15: Mission 
	Task 1: Watch Movie 
	The movie brings you to the steppes (grassland) in Mongolia where you learn about grazing patterns. 
	Task 2: Read Book 
	The contents of the book introduce readers to the weather and general physical properties of the location. Readers can explore different types of research questions. 
	Artifact
	Task 3: Click the Clipboard 
	Artifact
	Conduct a simulated research study by clicking on the clipboard. 
	Chapter 4: Activity 15: Mission 
	Task 3: Click Clipboard (cont.) 
	Artifact
	The aim of the simulated research study is to follow the steps of the scientific method. Users complete an online notebook through four steps, 1) observe, 2) collect data, 3) analyze, and 4) share. 
	Tools allow for changing plots and printing them; fillable notebook that can be printed from the browser; and an online poster board drawing tool. 
	Figure
	Step 1: Observe 
	Listen to a scientist talk about the field site with full screen video. Students should open their notebook and write a hypothesis. 
	EXTENSION: Students can write their own research question. 
	Chapter 4: Activity 15: Mission 
	Step 2: Collect Data 
	Figure
	Students listen to the two samples (two different sound files) in each quadrat (a term used to describe area, so samples have less bias). Quadrat 1 is least grazing. Quadrat 2 is medium grazing. Quadrat 3 is intense grazing. These groups represent a "gradient transect" experimental design. 
	Samples of common sounds found in Mongolia are on the top bar. 
	Students count the number of insects, birds, and mammals they hear in each quadrat and complete the table in the field notebook. 
	EXTENSION: Use the field guidebook sounds to answer other research questions found in the Mongolia flipbook. 
	Chapter 4: Activity 15: Mission 
	Step 3: Analyze Data 
	Review the collect data table from the field notebook. Count the total number of sounds (if the sound is 1-2, then use the highest number) of all classes (mammals + insects + birds) for each section of the canopy. Adjust the bars on the bar plot, drag the top of the bar to the desired count. Save: Click on the top right icon to export your finished plot to print or to save as a jpg image. 
	Step 4: Share (see Field Notebook for instructions) 
	Figure
	Chapter 4: Activity 15: Mission Worksheet 
	Field Notebook 
	Use the answers in the field notebook to complete your poster. Click the Share button and select the template. Replace template (or build a new one). Include your hypothesis, a paragraph about your study site, your results, and your conclusion. Finally, share or print from the saved PDF of your poster. 
	Figure
	Chapter 5: Appendix 
	APPENDIX 
	The appendix contains resources for educators to understand more about 
	the scientific principles involved in the activies and case studies. Developed 
	from guidelines provided to actual researchers, these principles can be useful 
	if learners want to conduct their own research. 
	Appendix A: Standards 
	About Badges NGSS Standards 
	Appendix B: Understanding the Missions 
	Visiting the Field Checklist for Site Documentation About the Case Studies 
	iAppendix C: The Real Chorus 4 Nature Database 
	Chorus 4 Nature Information Sheet 
	Appendix A: About Badges 
	Team Member Theme Badge Description 
	Learn about the sound sources that contribute to a soundscape and how these sources help to 
	Major sound sources, why 
	MaryAm 
	animals make sound 

	describe the environment 
	Artifact
	Artifact
	Figure
	Physics of Sound 
	Kristen 

	Microphones and 
	Ben 
	Recording 
	Learn the basics about the physics of sound and how this helps animals in the environment to communicate 
	Learn about ways to capture sounds heard in nature and convert them to digitized signals 
	Artifact
	Figure
	Learn how sound can be 
	Visualizing Sound Data 
	visualized using a mathematical function 
	Dante 

	Artifact
	Learn how engineers help 
	Databases and coding, ecologists study and solve problems 
	Matt 

	structure of data that affect the environment 
	Artifact
	Figure
	Artifact
	Learn about the scientific method that researchers use to study different 
	Learn about the scientific method that researchers use to study different 
	Scientific Method 
	Amandine 

	systems and problems in the world 

	Artifact
	Learn about a new field of science that is preserving natural sounds from around the Soundscape History world and using these sounds to help reverse the decline of biodiversity 
	Dr. P. 
	Figure

	Appendix A: Standards 
	Artifact
	Next Generation Science Standards is a registered trademark of Achieve. Neither Achieve nor the lead states and partners that developed the Next Generation Science Standards were involved in the production of this product, and do not endorse it. 
	Appendix A: Standards 
	Appendix A: Standards 
	Appendix A: Standards 
	Appendix B: Understanding the Missions 
	VISITING THE FIELD 
	Artifact
	Researchers visit a site where data is collected with an acoustic sensor. The sites they visit are called field locations. During a site visit, a researcher will write about physical observations, such as describing surrounding plants and trees, animals, unusual physical features like an abandoned building, and other interesting sounds in the soundscape such as a stream or airport (Cook, Olson, Kanciruk, & Hook, 2001; Jones, Schildhauer, Reichman, & Bowers, 2006; Michener, 2006). They often will take photog
	NOTES AT FIELD SITE VISIT 
	1.Site Name (a nickname) and a Prefix name (usually the name of the sensor) 2.Date Sensor was Deployed and Date Sensor was Retrieved 3.Names of Researchers Deploying Sensor and Retrieving Sensor 4.Latitude, Longitude, and Elevation of Site 5.Site Notes and Observations 6.Variables relevant to the survey design (such as disturbance level) 
	Appendix B: Understanding the Missions 
	ABOUT THE CASE STUDIES 
	In our case studies of Costa Rica, Hawaii, and Mongolia, users are presented with a single research question, data that was collected, and a type of plot that is useful for analysis. Analysis methods are useful in turning recordings into a useful dataset, whether that dataset consists of indices and measurements or observations of specific sounds or species. However, those datasets still need to be applied to a relevant ecological question. Some ecological questions may be answered relatively simply, for ex
	In any acoustic analysis program, it is important to consider the variability of the acoustic signal, both spatially and temporally. Soundscapes can vary dramatically both over the course of a day (think of the dawn and dusk choruses), and over the course of weeks, months, or years(Krause, Gage, & Joo, 2011). There are many potential drivers of this longterm temporal variation, including species starting or ending their mating season, arriving or leaving as part of a migration cycle, or even becoming comple
	-

	Many studies have successfully used acoustic indices to evaluate broader biodiversity or disturbance level, (Gasc, Sueur, Pavoine, Pellens, & Grandcolas, 2013b; Gómez, Isaza, & Daza, 2018; Sueur et al., 2008). 
	For example, suppose that the goal of the program is to determine whether a given conservation action is effective in terms of increasing population in a given area. To accomplish this using acoustics, researchers need to establish a correlation between the acoustic measurement of species activity that they are using and the actual population of the species in question. This can be done through a variety of methods, such as using camera traps or human observers at the same sites at the same time as the acou
	iListen.org simulated studies, participants will 

	Figure
	Appendix B: Worksheet: Jungle 
	This case study used an experimental design that looked like this -a gradient from the lowest part of the canopy to the highest. 
	SENSORS 
	SOUND SOURCES VARY ECOLOGICAL FACTOR 
	TOP CANOPY 
	MIDDLE STORY 
	UNDERSTORY 
	Artifact
	SITE 1 SITE 2 
	Appendix B: Worksheet: Coral Reef 
	This case study used an experimental design that looked like this -a comparison of an undisturbed habitat to a disturbed habitat. 
	SENSORS 
	DISTANCE FROM SHIPPING CORRIDOR 
	STUDY SITES 
	Artifact
	Treatment Control (No (noise) noise) 
	Appendix B: Worksheet: Grassland 
	This case study used an experimental design that looked like this -a transect that had three different levels of grazing. 
	SENSORS 
	INTENSE 
	MODERATE 
	LEAST 
	Artifact
	GRAZING GRADIENT 
	Appendix C: Chorus 4 Nature Database 
	Purdue's Acoustic Information System: Chorus4Nature 
	As part of an effort to improve data storage, tracking, and analysis, the Center for Global Soundscapes at Purdue University has developed , often referred to as "Chorus", the second generation of the Pumilio database system (Villanueva-Rivera & Pijanowski, 2012). This system will enable a researcher, or even a member of the public, to visualize and listen to the entirety of the Center’s audio library, as well as providing: 
	Chorus4Nature.io

	• 
	• 
	• 
	The location of a collection of studies, including a description of the site, relevant ecological variables such as Koppen-Geiger climate classification, key threats and ecological challenges, research partners, and summaries of the studies contained in the collection 

	• 
	• 
	Photographs and videos that were taken at the site or are relevant to the studies included in the collection 

	• 
	• 
	A list of sounds in the collection, with spectrograms and temporal information on each 

	• 
	• 
	File information, including size, format, channels, duration, sampling rate, spectrogram settings, sensor used, and information about the specific site 

	• 
	• 
	Visualizations showing the acoustic indices that have been calculated for that file. 


	Artifact
	Artifact
	Certified Soundscapers gain access to this tool and participate in real science. 
	Certified Soundscapers gain access to this tool and participate in real science. 
	Certified Soundscapers gain access to this tool and participate in real science. 
	Certified Soundscapers gain access to this tool and participate in real science. 









