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Wearable-Based Inquiry (WBI)

Upper elementary & middle school learners | |

equipped with wearable sensors

can conduct lifeelevant experiments with

their own bodie§ ee, Drake, Williamsa15;
Schaefer Carter Ching, Breen, & Ger@d) and

withinschool routined.ee & Thomas, 2011; Lee,
Drake, Cain, & Thay2@15)
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. Scaffoldingenables learners to reach tagksy couldnot

iIndependently achieve

- W (Wood, Bruner & Ross, 1976; Ganieg & Kafal, 2008melg Holton, Kolodner2000;Reise’&
§ Tabak 201%




Two
Wearable
Sensing

Tools




BodyVis:
A model-based
representation

Norooz et al., 2015; Norooz et al., 2016




SharedPhy
S

Moving Graphs
An analytic
representation

Kang et al., 2016



Embodied Leaning
Approach (Lee, 2015) =
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Research Questions

Howdo scaffolds impact the
aut henticity of
WBI acrosgrade levels?

Howcan we design
multtdimensionalcaffolds folWBI
that integrates technology tools,
peers, facilitators, and pajpased
materials?
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Year

lterative Process of Developing Scaffolds

CoDeS|gn Sessmns W|th
Teachers & Children

Co-Design Session with InClass Deployment
Teachers
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Four, One-Hour, In-Class sessions

Year 1. Sprirdf16
Year 2: Spring017

Pt Grade analth GradeClassrooms

Same teachers each year




Washington, DC Area Public

Elementary
68% African American
23% Hispanic or Latino/a
4% MulRacial
3% Asian or Asian American
2% White
65.6% Qualify for free/redyoeced meals

Across our first & fourtiiade classroomsggms




Day 1: Play and Discovery

Childreniiscussed guestio@about anatomy anghysiology
and engaged ifree-form exploratowi t h t heandool s ¢
breathing rate functioms a scavenger hunt.




Day 2: Exploring Physical Activities

Children with BodyVis. They
then with SharedPhys.




Day 3: Science Experiments

Childremlanned scientific investigatiofitheir
choosing witlkodyVis or SharedPhys

2. Explore




Day 4. Presentations

Children conductdadeir experiment, interpreted results, and
presented findinge the class.

2. Explore




Life Relevant
Scientific Inquiry

% Based on Chinn &
“'Mal t 2602)a ¢ s
framework for authentic
scientific inquiry

-

Learners are free to ask N
ss| questions that are: '

Of interest,

Related to daily activities, ey
and -7
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‘How does my heart rate How doeg_rﬁy» heart rate chang
change when | laugh? ~ ... when|doth&lacNae

A MV A 'V
How does my heart rate change
. when | do the Carlton?

id What increases the heart rate
‘more: galloping or chilling?

- E » i L
- What happens to her heart rate
when she gets scared?




Data Collection & Case Studies

Year 1 and Year 2 CaS&ucture

Three 2 Grade Groups
Two 4" Grade Groups

4 C7 kids per group
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%, — FlrstandfourthgraderSNere
. =" "2 engagedwith their inquiry projects and
couldf ol | ow t he f aci

howevertheyneeded scaffoldingp
conduct WBprojects.
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M ROy — A | Constrained research questions to a
I\ JT'CH i 1 set oftestable criteria

Wi Ow

Ao - )
Providedrocabulandefinitiongor

language to express ideas in a testable
frame.

3} Providedgradespecificwriting
activitiedo aid idea expression
&procedurahinking.

' Provided opportunitiespractice
predictiorand interpreting line graphs
Provided aynthesi®f resultsacross
groupsfor collective understanding anc

~building theory




Testable Questions




First-Grade Three-Panel Worksheet
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Visual Repository of Experiment Results
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M ROy — A | Constrained research questions to a
I\ JT'CH i 1 set oftestable criteria

Wi Ow

Provided vocabuladefinitiongor
language to express ideas in a testable
frame.

3} Providedgradespecificwriting
activitiedo aid idea expression
&procedurahinking.

- Provided opportunities practice
prediction and interpreting line graphs -
Provided aynthesi®f resultsacross
groupsfor collective understanding anc

~building theory




Future
Research



