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Listening Activity



Fantabulous Travels (2022, November 13). Franklin Park Conservatory and Botanical Gardens Columbus Ohio Tour [Video]. YouTube. https://www.youtube.com/watch?v=0tash ClvO8&{=2430s.



https://www.youtube.com/watch?v=Otash_ClvO8&t=2430s
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Learning Objectives

1)

Session participants will be encouraged to think about sound in zoos
and aquariums more intentionally and consider applications for research
findings to create positive and accessible visitor and learning
experiences

Session participants will consider ways different audiences and
iIndividuals deal with and experience sound

Session participants will be exposed to ways practitioners in zoos and
aquariums can create experiences around sound



Session Agenda

1) Presentations (30 minutes)
* Designing with Sound for a Broad Audience — Grayson & Kelly
« Sound Travels Spotlight: Columbus Zoo & Aquarium — Laura
* Right Sound, Right Place — Danielle

2) Small Group Discussions & Activity (30 minutes)
3) Panel Discussion and Q&A (20 minutes)



Designing with Sound for a Broad Audience

* Visitors experience sound differently & there is no “average”
listener

* Some visitors may actively seek out and enjoy sound-rich
experiences

* Other visitors may prefer to avoid certain sounds or minimize
auditory stimulation

* Exhibit soundscapes that offer choices and flexibility work for
everyone



: : SEVEN PRINCIPALS
Universal Design OF UNIVERSAL DESIGN

DESIGN FOR ALL

Make the dsign usable by everyone. Provide
features for different needs.

* Design for variability at
the start

* Build in flexibility,
choice

FLEXIBILITY IN USE

Design caters to a wide range of individual
preferences and abilities.

SIMPLE & INTUITIVE USE

Design is easy to understand regardless of
experience, skill, language, or cognitive ability.

PERCEPTIBLE INFORMATION

Provide different modes of communication -
verbal, tactile, audio etc.

* Provide multiple ways
of engaging

TOLERANCE FOR ERROR
Provide clear warnings of hazards and errors.

LOW PHYSICAL EFFORT

Minimize sustained physical effort and repetitive
motion.

CREATE AMPLE SPACE

Allow enough space for reach, movement, different
types of monility etc.
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Universal Design
for Learning

* Multiple means of
engagement

* Multiple means of
representation

* Multiple means of
action and expression

Build Access

Internalize

Goal

The Universal Design for Learning Guidelines

Provide multiple means of

Engagement

Affective Networks
The “WHY" of Learning

Provide options for
Recruiting Interest »

+ Optimize individual choice and autonomy .1
+ Optimize relevance, value, and authenticity 7.2)
+ Minimize threats and distractions (7.3)

Provide options for
Sustaining Effort & Persistence »

+ Heighten salience of goals and objectives @.1)

+ Vary demands and to optimize chall ®2)
« Foster collaboration and ity 83

+ Increase mastery-oriented feedback @4

Provide options for
Self Regulation »
+ Promote expectations and beliefs that
optimize motivation #.1)
« Fadilitate personal coping skills and strategies @.2)
+ Develop self-assessment and reflection #:3)

Expert learners who are...

Provide multiple means of

Representation

Recognition Networks
The "WHAT" of Learning

Provide options for

Perception o

+ Offer ways of customizing the display of information (1.9
« Offer alternatives for auditory information (12)

+ Offer al ives for visual infi ion (1.3)

Provide options for
Language & Symbols
* Clarify vocabulary and symbois 2.1}
+ Clarify syntax and structure @.2)
« Support decoding of text, math
and symbols 23)
* Promote understanding across languages @4)
+ lllustrate through multiple media 25)

Provide options for
Comprehension o
« Activate or supply background knowledge &.1)
« Highlight p critical es, big ideas.
and relationships 32)
+ Guide infc ion pi ing and visualization 3.3)

+ Maximize transfer and generalization 34)

CAST | Untillearning has no limits

Provide multiple means of

Action & Expression

Strategic Networks Lo
The "HOW™ of Learning T
Provide options for
Physical Action @
+ Vary the ds for resp and navigation (4.1

+ Optimize access to tools and assistive technologies (4.2)

Provide options for
Expression & Communication s

* Use multiple media for communication (5.1}

+ Use multiple tools for construction and composition (s.2)

* Build fluencies with graduated levels of support for
practice and performance (53)

Provide options for
Executive Functions «

+ Guide appropriate goal-setting .1

« Support planning and strategy development (5.2)

+ Facilitate managing information and resources 163)
« Enhance capacity for monitoring progress (64)

Purposeful & Motivated Resourceful & Knowledgeable Strategic & Goal-Directed

udlguidelines.cast.org | © CAST, Inc. 2018 | Suggested Citation: CAST (2018). Universal design for learning guidelines version 2.2 [graphic organizer]. Wakefield, MA: Author.



Universally Designing for Sound in Exhibits

Principle ______ Exhibit Design

Predictability Visitors know where to expect loud sounds and
where they can find quiet spaces

Options Exhibit space is designed with immersive sound
areas, reduced sound areas and quiet areas

Meaningful sounds The sounds serve a purpose rather than simply
adding stimulation and sounds aren’t all
competing with each other

Multiple modes of Information conveyed through sound is also

engaging available visually and/or tactilely and choosing
the quiet option does not mean missing any
education content



Legend: Sound Zones Other Map Icons

Sensory Supports Penguin Coastll @~ % =z

( Moderate Sound --—3) Alternative Route
e (intermittent sounds) (standard experience)
Explore the exhibit in a way that works for you. 202 iy

7 4 d @®® ViewingArea
This map shows typical sound levels, the types of O :.?J‘i':t:?:r:a) = seating
sounds you might hear, and quieter options. £ 4 Headphone Station
W O Very Low Sound n (optional audio)

(minimal sound/quiet space) '

Quiet Space /
Sensory Refuge

Sensory or soundscape map A e sl e

. . . { Moderate Sound Zone x| > ' e R ) B
k.« Intermittent animal sounds { ~
Labels or icons that indicate P 2 e ; Moderste Sound Zone
+ Conversation noise /" PR $all  * Penguin calls (variable)
« Interpretive audio (optional) ; \ High Sound Zone ~ « Water sounds

different sound areas b V4 o, e e A

» Occasional sudden sounds
« Crowd noise (variable)

Signage for unpredictable
sounds

Pre-visit information
Volume controls e~
Design for accessibility first

* Reduced water sounds

« Fewer animal vocalizations
+ No continuous narration

+ Comfortable seating

« Indoor option
» Seating and decompression area

with noise-reducin e
g 0 High Sound Zone C Moderate Sound Zone Low Sound Zone @ Very Low Sound Zone
+ Loud penguin vocalizations « Intermittent penguin calls + Minimal water sounds + No added audio
’] e a O I I e S a S O I l e O S eve ra + Continuous water sounds * Water features « Infrequent animal + Minimal ambient sound
+ Occasional sudden sounds « Conversation noise vocalizations « Indoor and shaded options

(squawks, splashes) « Interpretive audio « Little to no narration « Designed for rest
« Higher crowd noise (if activated) * Quieter, less crowded and regulation

options that help visitors

Tips for a More Comfortable Visit

. . .
Bring or borrow Check the daily schedule Look for seating Quiet spaces are available
C u S 0 I I l I Ze e I r eX e rI e n C e noise-reducing for loud events. H areas if you need throughout the zoo.
headphones a break. See the full sensory map
(available at Guest Services) for locations.



Designing

Immersive Sound Area
Optional, on-demand audio

with volume controls. Hear sea
lions up close with directional

Moderate Sound Area

Experience natural sea lion
sounds with lower background

b SO

Quiet Observation Area
A low-stimulation space

speakers and minimized _— : ; ; with no added audio for
WI ' H n Ot sgillover to nearby areas. noise. No continuous music. _ | 8 quiet observation or reflection.

THE
SEA LIONS

TR N
WEREE Y%

e

WHAT YOU MIGHT HEAR
IN THIS EXHIBIT

Overall noise 2out of 4 Scan t'he QR code'for -
Moderate "lll" General sound level in the exhibit. 7 today’s schedule, including:
Sound Area 3 e Sea lion presentations
(Natural Sounds) N7 § Sudden sounds 1out of 4 o Keeper talks
= % R Unexpected or loud sounds e Feeding times
(€:g-splashes;animal ealls) « Other activities that may SCAN FOR
Animal vocalizations 1outof 4 be louder or more crowded  [ECDEAGRSE, | DIVRS
Sea lion barks and calls.
Oio Noise from crowding 3outof 4 WE LIMIT UNNECESSARY NOISE
' ' May be louder during busy times.
Observation Area « No continuous background music
(No Added Audio) Directi . :
=2 Sound Level Scale « Directional speakers keep audio contained
5 : ‘ ; ‘ . » Sound zones designed for different comfort levels
o Optional, on-demand audio so you can choose
1 2 3 4 5
Very Quiet Quiet Moderate Loud YOUREXpEHIEnce
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Sound Travels Spotlight:
Columbus Zoo & Aquarium
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Sound Travels is an NSF-funded (AISL #2215101) project
researching how soundscapes affect visitors in informal
STEM learning settings and how practitioners can use this
information to support visitors more effectively.
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Research Partner Sites:
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We used three data collection methods for this study.

Audio moths to record An exit questionnaire A Sound Search activity

ambient sounds. about visitors’ backgrounds where visitors used a tablet
and experiences with to record sounds as they
sound in a zone. explored a zone.

2

+ a brief interview and the

questionnaire C‘ o—
JE=
D —




At the Columbus Zoo, we collected...

o— Dates:

o | 366 questionnaires 2 47 Sound Searches June 14-26 &

o— (175 videos) July 5-7 , 2025

In two zones:
Reptile Building _ ‘
& Heart of Africa Y > A A T e

Your support keeps your Zoo thriving
r ing top-notch care of the

THANKS TO OUR OFFICIAL PARTNERS
[ | cHBIVN | e | igr | 8o

RV T———

 Shomnin 0 tocers @ sostrooms nasnuter | Bgee | L, | @



About Respondents

(g — |
2| 366 questionnaires
O_—
—
» 52% visiting with kids under 18 * 55% identified as female
« 24% were first-time visitors « 74% identified as white

« 25% were members * 51% held a college degree



On the questionnaire, we asked visitors to rate their expectations for and
experiences of types of sound they might hear at the Zoo.

Prompts:

Prior to visiting today, | expected to hear sound during my visit to the Columbus Zoo that would...

During my visit today, | heard sounds in the [Heart of Africa/Reptile Building] that...
Scale: 1-Strongly Disagree to 5-Strongly Agree

Rating ltems:

» Make me feel peaceful « Make me feel energized

« Be uncomfortable to my ears « Make me feel uneasy

» Help me reflect on the things | was learning « Make it difficult for me to communicate with other

« Make it hard for me to focus people



On the questionnaire, we asked visitors to rate their expectations for and
experiences of types of sound they might hear at the Zoo.

Prompts:

Prior to visiting today, | expected to hear sound during my visit to the Columbus Zoo that would...

During my visit today, | heard sounds in the [Heart of Africa/Reptile Building] that...
Scale: 1-Strongly Disagree to 5-Strongly Agree

Rating ltems:

« Make me feel peaceful « Make me feel energized

* Help me reflect on the things | was learning

—> Responses split into two groups; one representing positively coded feelings



On the questionnaire, we asked visitors to rate their expectations for and
experiences of types of sound they might hear at the Zoo.

Prompts:

Prior to visiting today, | expected to hear sound during my visit to the Columbus Zoo that would...

During my visit today, | heard sounds in the [Heart of Africa/Reptile Building] that...
Scale: 1-Strongly Disagree to 5-Strongly Agree

Rating ltems:

* Be uncomfortable to my ears » Make me feel uneasy
» Make it difficult for me to communicate with

« Make it hard for me to focus other people

—> Responses split into two groups; and one representing negatively coded feelings



Most Zoo visitors expected positive sounds and negative sounds

Positively Coded Sounds (n=355) Negatively Coded Sounds (n=350)
Did Not Expect Expected Did Not Expect Expected

76%
n=266

I
Experienced
I

83%
n=294

Avg experienced ratings
w

Avg experienced ratings
W

g
Did not Experience
(%]

1 2 3 - 5 1 2 3 4+
Avg expectation ratings Avg expectation ratings

Experienced

Did not Experience



Most Zoo visitors experienced positive sounds and

Positively Coded Sounds (n=355)

Avg experienced ratings

Did Not Expect Expected
83%
n=295

2 3 4

Avg expectation ratings

negative sounds

Negatively Coded Sounds (n=350)
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Z00 visitors often had about the sound experience they expected

Positively Coded Sounds (n=355)

Avg experienced ratings

Did Not Expect Expected
75%
n=295

10%

n=34

2 3 4

Avg expectation ratings
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Did Not Expect Expected

5
o
(b}
(&]
[
= 4
(b}
=3 )
i £ 14%

T n=48
83

3 3 72%
Q0 = n=251
> =X
2 2
L
©
[
o
a

1

1 2 3 4

Avg expectation ratings

Experienced

Did not Experience



On the questionnaire, we asked visitors to rate statements associated with
their learning engagement, which combine into a single factor.’

Prompt: Thinking about your visit to [Heart of Africa/the Reptile building], how much do you agree with the
following statements?

Scale: 1-Strongly Disagree to 5-Strongly Agree

Rating ltems:

* | like this exhibition The experience was fun

« After seeing this exhibition, | think | will enjoy the
topic more

| learned something new

The experience was boring
* This exhibition helped me understand the world
around me

| will recommend this to a friend or family member

L L . This experience kept me interested
« When | engaged with this experience, | was able to

explore ideas that were interesting to me

"Weiss, L., & Hayde, D. (2022, July 12-14). Unpacking the CRaTE: Measuring Visitors’ Cultural Relationships and Topical Exploration. [Live conference presentation]. Visitor Studies Association annual conference, Omaha, NE.



The average summated learning engagement ratings for the Zoo suggest a
strong indication of learning in each of the zones.

4

l

Reptile Building Heart of Africa
4.32 4.19



Across all research sites, the reported sound experience had a greater
estimated effect than the expected sound experience on the learning

outcome indicators.

DURING_peaceful
PRIOR_peaceful
DURING_reflect

PRIOR_reflect
DURING_energized
PRIOR_energized
DURING_uncomfortable
PRIOR_uncomfortable
DURING_hardfocus
PRIOR_hardfocus
DURING_diffcomm

PRIOR_diffcomm

DURING_uneasy
PRIOR_uneasy

However, in the Zoo
data, the differences
In estimated effect
were much smaller
(and nonsignificant).

-0.3

A |
—&—i—
V
Vi
-0.2 -0.1 0.0

Estimate

0.1

0.2

0.3

Model

A
-

Model 1
Model 2
Model 3
Model 4
Model 5
Model 6
Model 7



Compared to positive sound experiences, negative sound experiences do
not seem to have a strong effect on learning outcomes.

Learning Engagement by Experienced Positive Sounds Learning Engagement by Experienced Negative Sounds

5- 5-

/

(
|

I
1
.
1

OUTCOME_scale
[}
OUTCOME_scale

3%
1
3%
1

1' 2 3 4 5 % 2 3 4 5
DURING_positive_scale DURING_negative_scale



This table shows the most frequent confirmed sound sources we observed
iIn Sound Search videos for each adjective within each zone.

Reptile
Building

Heart of
Africa

~

— - = >
v \)v /: .). ® J. 7’,\)}
- - S ~
Peaceful Curious Energized Uneasy
& Reptiles & Reptiles & Reptiles & Reptiles
4 Birgs 4 Birgs W Human voice .- Human voice
* Rain * Rain *? Human footsteps
4 Birds W Human voice M Musical instruments | ™ Human voice

M Musical instruments
& Music performance

il Musical instruments
Various

- Vehicles
5l Wood

5% Insects
- Vehicles




Visitors used many of the same sounds to represent different emotional
states, affirming that individual sounds hold a range of meanings to people.

Reptile
Building

Heart of
Africa

~

— - = >
v \)v /: .). [ J. 7’,\)}
- - S ~
Peaceful Curious Energized Uneasy
& Reptiles & Reptiles & Reptiles & Reptiles
4 Birgs 4 Birgs W Human voice W Human voice
& . & :
* Rain * Rain

il Musical instruments

. Human voice
il Musical instruments

M Musical instruments
- Vehicles

. Human voice

- Vehicles




In the Reptile Building, interpretation that included recorded sound was

particularly prominent in visitors’ videos.

Reptile
Building

~

ol P ox A X
- - L ~
Peaceful Curious Energized Uneasy
& Reptiles & Reptiles & Reptiles & Reptiles
4 Birds 4 Birds
* Rain * Rain

Aldabra Tortoise Button (Reptiles)
Alemeida, C. & Hirstov, N. (2023). Directional Mic_Iconic_Reptile House Tortoise Button [Recording]. On Sound Travels: Columbus Zoo & Aquarium. Solidarity Studios.



https://solidarity-studios.bandcamp.com/album/sound-travels-columbus-zoo-aquarium

Recorded sound is also prominent in Heart of Africa, but musical
instruments that encourage playful sound experimentation were strongly
represented too.

- ~ g A
- - S - ~
Peaceful Curious Energized Uneasy

il Musical instruments

Heart of - - I x
U M Musical instruments | 1 Musical instruments | W Vehicles M [nsects
Africa B o
Vehicles
Drums (Musical instruments) Airplane Interactive (Vehicles)
Alemeida, C. & Hirstov, N. (2023). Directional Mic_Iconic_Heart of Africa's Alemeida, C. & Hirstov, N. (2023). Directional Mic_Iconic_Heart of Africa’s
Drums [Recording]. On Sound Travels: Columbus Zoo & Aquarium. Airplane [Recording]. On Sound Travels: Columbus Zoo & Aquarium.

Solidarity Studios. Solidarity Studios.


https://solidarity-studios.bandcamp.com/album/sound-travels-columbus-zoo-aquarium
https://solidarity-studios.bandcamp.com/album/sound-travels-columbus-zoo-aquarium

The environmental differences (indoors vs. outdoors) seemed to influence
visitors’ perceptions of crowd levels and sounds associated with humans.

~ P
— ~ 0 £
V\)v . .) . J. A\)}
s - — ~
Peaceful Curious Energized Uneasy
BEielgitrllle W Human voice .- Human voice
g *? Human footsteps
W Human voice W Human voice
Heart of
Africa







COLUMBUS

Empowering People.

Shifting Our Thinking Saving Wildlife.

We consider sound early in the design
process rather than adding it later.

Rather than asking "Do we need sound,”
we ask "How should the presence or
absence of sound support the visitor
experience?"

T~ S —O2W W\ a7 22 2 s



Being Intentional in Physical Empowering People. | Epaaey

Spaces Saving Wildlife.

The John F. Wolfe Aquarium -

* Where sound should be present and
where it should not?

* How do visitor flow and
acoustics overlap?

* How do we balance engagement with
comfort and accessibility.

* What are the different sound needs
for different spaces?

T~ — S S O\ \\\\wmaaaaaaSsSe—e e T S22 s



COLUMBUS

Empowering People.

Sound in Virtual Reality Saving Wildlife.

In VR, sound isn't supporting the
experience. Itis helping create the
experience.

Do we create experiences with or

without narration?
Ambient noise vs. Produced sound?
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COLUMBUS

Empowering People.

What We Are Learning Saving Wildlife.

Sound should be considered from the
beginning.

Less can be more. Intentional sound often
works better than constant sound.

Sound should support visitor goals, not
compete with them.

S ——OOW\M\\\\N\waaaaaSe——= T S22 s




COLUMBUS

Empowering People.
Thank You Saving Wildlife.

Danielle Ross

VP, Conservation Education and
Engagement
Danielle.Ross@columbuszoo.org




Session Agenda

Small Group Discussions & Activity
* Individual brainstorming
 Small groups

« Share-out form

Panel Discussion and Q&A
 Submit a question

* Review share-out dashboard



Individual brainstorming (3 minutes)

1) Choose a program or exhibit
2) Think about its goals & audience

3) Jot down what sounds — intended & unintended — are present during the
experience. Consider:

* Recorded/programmed sounds (e.g., * Ambient nature sounds (e.g., trickling water,
interactives, videos) wind)
« Planned soundscape (e.g., music, immersive « Ambient operational sounds (e.g., HVAC,
audio) tank pumps)
» Human sounds (e.g., voices, footsteps) * Interruptive external sounds (e.g., traffic,
alarms)

« Animal sounds (e.g., birdsong, barking)



Small groups (15 minutes)

1) Form groups of ~3 with people seated near you

2) Pick a sound from your program/exhibit and discuss with your group how
you currently or might approach it.

« Ignore - The educator or exhibit designer do not notice or do not address the sound.

« Acknowledge - The educator points out the sound and simply proceeds. The designer makes a brief
reference to the sound in the exhibit interpretation.

* Incorporate — The educator is able to adapt their standard program facilitation to include the sound. The
designer creates exhibit elements that can be adjusted depending on the sounds present.

 Remove - When possible, temporarily or permanently removing the cause of the sound. This can also include
opportunities for visitors or program participants to “remove” themselves and relocate away from the sound.

« Design - Intentionally developing programs or exhibits where the sound is an integral part of the experience.
The sound drives planning (rather than plans being adjusted in real time to incorporate the sounds).
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