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Research and Education in Parallel: Scientific Outreach through On-site

UMASS Experiments at the Museum of Science Boston Living Laboratory
BOSTON Vivian Ciaramitaro, Assistant Professor of Psychology, College of Liberal Arts and Hiu-Mei Chow, Graduate Student

Background

Our world iIs multisensory, as Is our perception of it: we
see lips move while we listen to what Is being said, we
smell food as we taste It, we touch a surface as we feel
Its texture as we look at. Cross-modal sensory
processing, the way information from our different
senses interacts and influences our conscious
perceptual experience Is ubiquitous In everyday life, yet,
It Is not well understood, compared to unimodal sensory
processing, processing information from a single
sensory system.

In partnership with the Living Lab of the Museum of
Science, Boston, one of our research goals Is to
standardize a set of computer-generated stimuli and
procedures to study sound-shape correspondences
across different ages, ranging from young children,
adolescents, younger adults, to elderly participants.
Since November 2014, we have Interacted with more
than 250 museum visitors and collected data from over
150 visitors. We found similar sound-shape
correspondences association across different ages, with
overall weaker effects in children.
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Bouba/kiki Crossmodal Correspondences Research Challenges
 Does the strength of crossmodal correspondence

P_eo_ple tend to associate a spikier shape with ‘kikl’ and change across the life span?

similar sounds, and a rounder shape with ‘baba’ and

similar sounds. This has been found e Itis difficult to compare changes in the strength of
e Across cultures associations with age since different studies use

« Across ages, including 4-month-old babies, different stimuli, different procedures, or only

« To be reflected in neural signatures examine a limited number of ages.

Educational Challenges
 Public’s imited understanding of crossmodal
l“‘hlr Interactions, an important step of sensory

Iroyyf ||1 Ih Vices
cy

2000 3000 Hz prOCeSSIng .

) :-.'I']:”

T
1000
Frequen

Looking Wme {5)
=& = [ %]
= [44] =

1”u  Public’s limited opportunity to apply the scientific
method.

Overcoming Both Challenges

i}/\ \u -k * We use identical stimuli & procedures across ages
(2-75 years old) in the same museum setting.

| -
\ A\ e This allows us to better quantify & compare how
associations change with development

 \We also engage visitors in understanding
crossmodal processing through by going over the
scientific method.
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Approach and Methods

Computer Task Procedure Demographics
A.  Judging Shapes B. Judging Sounds o After the computer task, we collect demographic
information, including age, language exposure and
+ + musical background.
 The Museum of Science Boston Is the perfect
+ ) /baba/ nd) /baba/ _
¥* K| * venue to conduct this research because of the

diversity of visitors from different age groups and

n
@ . ) /kiki/ different cultural, language and musical
backgrounds.
Time Time
Computer Task Stimuli Child friendliness

 Helpers are trained to explain the experiment in a
way easy to understood by children and average
lay person.

 The computer task is embedded with fun sounds
and visual progress bar
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Data | (Judging Shapes)

We will continue data collection and scientific outreach N udging Sh apes
at the museum through August 2015. Since November

2014, we have collected data from: Adult Data (N = 70) Children Data (N = 42)
8 1 1 Average # trials per participant = 61 1 1 Average # trials per participant = 60
; 9
) _CCU 0.8 - 0.8 -
e P . 0.6 -
42 Child o aame 3 E
I ren ;)5_ 0.4 1 0.4 -
n
@ N ‘* % E 0.2 - 0.2
We measured: Y £° . . .
Time
1. The percentage of trials that participants chose a Both adults and children chose round shapes for
particular shape with a given sound ‘baba’ or ‘gaga’ and spikey shapes for ‘kiki’ or ‘titi’.
2. The time needed for participants to make that
choice. We expect that the greater the percentage
and the faster the reaction time, for a particular 2
sound-shape pair, the stronger the association. B . - .
i)
| @ o-=- - - - - 0 = - — - - - -
W e eXp e Ct: g \CQ/ baba gaga kiki . baba gaga kT(i -
I_cn 0.5 | I -0.25 -
A stronger association between round shapes and x

0.5 - -0.5 -

‘baba’ or ‘gaga’ sounds, and spikey shapes and ‘kiki’ or
titi" sounds in adults than children. Both adults and children responded more quickly
when they made a congruent choice.
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Data Il (Judging Sounds)

We will continue data collection and scientific outreach Judging Sounds
at the museum through August 2015. Since February
2015, we have collected data from: Adult Data (N = 41)

g L Average # trials per participant = 63
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We measured: Time @ /\ /\

Adults chose ‘baba’ or ‘gaga’ for round shapes and

1. The percentage of trials that participants chose a ‘kiki’ or ‘titi’ for spikey shapes.
particular sound with a given shape

2. The time needed for participants to make that
choice. We expect that the greater the percentage
and the faster the reaction time, for a particular
sound-shape pair, the stronger the association.

0.25 -

o

-0.25 -

We expect:

RT Kiki/titi — RT baba/gaga
(sec)

A stronger association between round shapes and

baba’ or ‘gaga’ sounds, and spikey shapes and ‘kiki"'or  Adults responded more quickly when they made a
'titi" sounds in adults than children. congruent choice.
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As a result of our project’s implementation, we

1. Educate the public about science and developmental research,

2. Strengthen relationship with the Museum of Science staff

3. Promote UMass Boston, our graduate program, and research |laboratories
4

. Train our UMass Boston undergraduate students to be effective leaders and competent researchers.

Permanent display at the
Museum of brochures
about our research:

TODAY'S RESEARCH IN

Living Laboratory.

How is imformation from our differant
senses combined?

We defect unique fypes of informafion through each of
our senses. Our brains combine this informafion indo a
single experence bui sometimes one sense may

ovemde another. For exa L if &2 &N a8

face while you hear an anxnm ml":uyw mighf m is information
that the person sounds angry. Scientists have found : our different

that there are more newsl conmections befween the i bined?

sensory areas of children’s brains than an aduit, but ~senses combin

we do not kmow how this might affect the way children
expenence the world. We are imvestigating how
children’s sensory integrafion might be different from
that of adults and how this changes over fime.

In this study. people (ages [
& — 70} will be shown videos
or pictures, hear sounds,
and/or jects.
Sometimes the information
from each sense will match,
but other imes it will nat. For
example, while fouching a circle you might see either a
circle or an oval. We are interested in finding out how
people of diferent ages experience these situations.

-

V2 Museum of Science

We predict that younger children will less often
experience one sense ovamiding another and that their
brains will combine sensory information in ways in
which adults’ might not. We also predict children wil
gradually become more similar to adults as they age.

This study will help us understand how our brain
combines information from different senses and
how one sense can influence another. What we
learn may also help ws better wnderstand
development disorders, such as the autism
spectrum disorders. Our results may also help
people develop more aceessible teaching tools by
optimizing multisensory interactions.

RIS msearch is Conducisd 2t the Museum of Scence, Boston gy Dr.

Vvian Ciagmtso and me  UMgss  Bosmon  Baby Lab -
babies. um.2U.

I Living
Laboratory.

We pass out flyers for the
BabyLab, for parents
Interested In getting
iInvolved In research at
UMass Boston.

We are teachers, researchers, and students in the
Psychology Department at UMass Boston.

The Principal Investigators of the lab are:

Whﬂ aleblbhﬂhlnkllll? . Vr. Zsuzsa Kaldy

Research interests: Visual and

Cowe find out!
At the UMass Boston Baby Lab, we are

exploring how babies perceive the world
around them and how they learn from it.

memoery development

The Baby Lab is located at the University of
Massachusetts Boston, near the JFK Library

Pr: Vivian Claramitare in Boston, MA. We are on the Red Line (JFK/
UMass stop), and easily accessible from 1-93.
What do we do? : ; Research interests: Attention and P) i
You have probatily naticed that your baby Is crossmodal pracessing Pireetions and Parking Information:
learning incredibly fast! Here at the UMass
Boston Baby Lab, we are studying how this Go to babies.umb.edu and click on
learning process happens. How do babies _ “Visitor Information”
engage with the world around them and learn L wma
about objects, people, and language? Visit Pr. Mohinish Shukla g wnad 1522
to learn more! Research interests: Language =
- learning and cognition : 4
What would a visit fo the Baby Lab be like? - F i @
When you come in for a visit, we will start out bt .
by telling you about the study while your o
baby gets comfortable in our play area. Then, The Baby Lab Team 3,
s/he will watch a short video while we Back row: Sylvia, Vivian, Hayley, Erik, Zsuzsa, Emily ¥ ;
measure where your baby is looking on the Front row: Chen, Doris, Ali, Mohinish
screen. You will stay with your baby for the
entire visit. Afterward, you will receive = o
$20-50 for participating and a small gift to : T
take home! A visit can range from 30 minutes @
to 2 hours depending on the study. v *
2 (=]
o =]
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Partnership Description

Living Laboratory, Museum of Science Students’ interaction with museum staff
e Is an innovative model for educating the public e Students recelve training and orientation by
about current topics in child development and museum staff at the beginning of the semester.

human health and behavior
 Every week before and after our research shift,

 Encourages visitors to learn via active participation students are greeted by museum staff when they
with a bonus of helping researchers advance can freely discuss questions and concerns about
science doing research at the museum with the staff.

* |Is funded by National Science Foundation and will « Some museum staff participated in our experiment
be extended to three additional museums at other and discussed with us what they thought about the
states in USA crossmodal phenomenon.

UMass Boston x Living Laboratory Dissemination of findings

» Our lab started stationing at Living Laboratory of . The professor leading the research team gives a

Museum of Science since October 2014. talk to museum staff every 4-6 months where she

_ _ | | presents update of the research findings.
 We are the first public university from the greater

Boston area to Join Living Laboratory. » We will publish our finding in a form of lab
newsletter to be sent to interested participants who
left us contact email address.
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Contact Information

Hiu-mel Chow
Graduate Student, Psychology,

College of Liberal Arts
UMass Boston acy.mos.org/discoverycente

vivian.claramitaro@umb.edu r/livinglab

Museum of Science
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