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Potential of New
Media for Scientizing
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Ways hybrid spaces for wearable-based
inquiry can be designed to support scientizing
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Hybrid
Spaces

Learning environments that integrate
aspects of learners

Individual interests
Scientific practices

Barton, Tan. & Rivet 2008: Gutierrez et al. 1999: Kamberelis & \Wehunt, 2012



What if our clothes revealed how our
body's functioned?

How could this change the way children
learn about and understand their bodies?

Could a t-shirt be a platform for
experimentation and inquiry?

BodyVis

Live Physiological Sensing and Visudlization Tools
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Moving Graphs



Model-based Representations

Norooz et al. 2015: Norooz et dl., 2016






the Body as
a Platform
for Inquiry
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Sensor Based
Learning
Potential

Inquiry and Conceptual Learning

Interests, Goals, Dispositions
Towards Science

E.g. Gallagher & Lindgren. 2015: Nemirovsky, Tierney, & Wright, 1998: Tinker, 1996



Lab Based

Pre & Post Test Analysis

Shorter-term Assessments




a. heart ¢. stomach

Four Day
Evaluation

st Grade 2nd Grade 4 Grade

d. intestines



Learning Activities for LPSV Tools

Participatory Design

Children Teachers
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Day 1: Play and Discovery

Children discussed questions and engaged in free-
form exploration with the tools in a scavenger hunt.




Day 2: Exploring Physical Activities

Children with
BodyVis. They then with
SharedPhys.

2. EXPLORE




Day 3: Science Experiments

Children planned scientific investigations of their
choosing with BodyVis or SharedPhuys.

2. EXPLORE
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Day 4: Presentations

Children presented their choice-based investigations.

2. EXPLORE




4-Day Workshops

1st Grade 2nd Grade 4th Grade

2. EXPLORE




Participants

Urban public
elementary
school

68% African-American
23% LatinolHispanic
3% Asian

2% Caucasian

3.5% Mixed Race

65.6% Free & Reduced
Lunch



Participants (total

@ 27 Female
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= =
Participants Loy 24Male

Undisclosed 11

24 1t Graders 17 2™ Graders 21 4% Graders



Teacher Interviews

Video Data
Supporting
Artifacts

Pre & Post

Assessments

Facilitator Post
Child Focus Observation Field
Groups Notes

Saldana, 2015



Video Data

Types of Interactions with Artifacts & Motivations,
Life-relevant Experiences

Scientific Inquiry Experiences

Saldana, 2015



Teacher Interviews

Video Data
Supporting
Artifacts

Pre & Post

Assessments

Facilitator Post
Child Focus Observation Field
Groups Notes

Saldana, 2015
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Difference LPSV Tools

Between
Grades Life-Relevant
Scientific
Inquiry

Social Context
Collaboration



1st and 2" Graders
F ocused on the Model-

based Representations




' 62% 4t Graders

; ~ . 25% Pt Graders
-~ \ 24, 27 Graders

[




Tensions Betw en \,.i

Relevqnce And Ing d

r / ,
| "




Importance of -roV Took
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‘ ‘ .. rather than everyone standing

in the back watching, specific
seats. Youre going to sit in your
normal seat unless youre

wearing a [bioharness]

2nd Grade Teacher



Findings




Leveraging  supporting Artifacts

the
Environment
Life-Relevant
Scientific
Inquiry
Social Context Teacher &

Collaboration Facilitator Roles



L
= =
el

L]
—

f Community ‘
Aspects

?
[, -
P'OM l\l

PEACEFUL

'1 uu W |

] ﬂ Teacher: Access to -

Resources
I T n .

Pop Culture
W ™%

—
-

&



Scientific & Life-relevant Inquiry

Implications

Integrating SBL Tools in the Classroom
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Supporting
Artifacts
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My own
experiences
engaging in
STEM




Being Cool




E stablish community
with shared goals &
values

Find balance
between work & fun

Community-based f 0 ‘
@

Programs
E.g. MSEN Pre-College Program
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E.g., Bang etal, 2013; Bouillion &
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Cooperative Inquiry Thlrd Places
Druin, 2002 Oldenburg, 1989
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Third Place Projects

Leveraging social media &
ubiquitous technologies to
support scientizing



Home * School * After-school
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When | put lemon pound and added water it
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Integrated Neighborhoods
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Youth
Designing with the Community
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Yip, Clegg, Ahn, Uchidiuno, &
Bonsignore etal, CHI2016

Participating in Well-Being and Family

#chidgood, CHI 2016, San Jose, CA, USA

The Evolution of Engagements and Social Bonds During
Child-Parent Co-design

Jason C. Yipl, Tamara Cleggz, June Ahn?, Judith Odili Uchidiuno®, Elizabeth Bonsignorez,
Austin Beck’, Daniel Pauw’, & Kelly Mills

"University of Washington *University of Maryland 3Carnegie Mellon University
Seattle, USA College Park, USA Pittsburgh, USA
jeyip@uw.edu {tclegg, juneahn, ebonsign, austinbb jio@andrew.cmu.edu
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ABSTRACT

Partnering with parents and children in the design process
can be important for producing technologies that take into
consideration the rich context of family life. However, to
date, few studies have examined the actual process of
designing with families and their children. Without
understanding the process, we risk making poor design
choices in user-interactive experiences that take into
account important family dynamics. The purpose of this
investigation is to understand how parent-child
relationships in families shape co-design processes and how
they are reshaped through co-design. We document the
evolutionary process and that exist in co-desig
par hips b 1 and families. We found
that parents’ engagement patterns shifted more slowly than
that of children’s from observing and facilitating to design
partnering practices. Our analysis suggests the importance
of establishing and nurturing social bonds among parents,
children, and researchers in the co-design process.

Author Keywords
Participatory design; families; children; parents; co-design;
methods and techniques

ACM Classification Keywords
D.2.10. Design: Methodologies

INTRODUCTION
Interviewer: What do you think about designing with the
adults, like with your parents?

Amy: [ think that sometimes we don’t agree on things. But
1 think it’s kind of fun because you get to bond with your
parents and we get to see like what ideas are cool and like,
I can design things with my family.

Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. Copyrights for
components of this work owned by others than the author(s) must be
honored. Abstracting with credit is permitted. To copy otherwise, or
republish, to post on servers or to redistribute to lists, requires prior
specific permission and/or a fee. Request permissions from
Permissions@acm.org.

CHI'l6, May 07 - 12, 2016, San Jose, CA, USA

Copyright is held by the owner/author(s). Publication rights licensed to
ACM.

ACM 978-1-4503-3362-7/16/05...$15.00

DOI: http://dx.doi.org/10.1145/2858036.2858380

Interviewer: Okay. So what’s an example of something you
don’t agree on or that you didn’t agree on?

Amy: Well, like how it should look like, size, what it should
have and stuff like that.

This is how one of our youth participants (Amy, age 12,
pseudonym) reflected on a 10-month process of designing
new learning technologies together with her father, siblings,
other families, and design researchers. Her words highlight
how the co-design experience involved moments of tension,
but also deeper social bonding, with her father, and
underscores the importance of spending time designing
with her parents. Amy’s reflection illuminates a ripe
opportunity to more deeply understand the co-design
processes of families and design researchers. HCI
researchers are increasingly utilizing participatory design
(PD) methodologies to develop new technologies for and
with families [19,28,29,33,57,63,64]. While existing
research has focused on the products that arise out of family
co-design [30,42,57] and the co-design methods used
[33,40,63], a key question that HCI researchers have not
fully explored is, “How do the design processes between
children, parents/guardians, and researchers evolve over
time, and how might we best support them?”

Without an in-depth understanding of the evolutionary
process of design partnerships between researchers,
children, and adults, we risk overlooking complex
relationships that ulti ly affect co-design work. The
enormity of the parent-child relationship must be taken into
consideration to deeply understand design partnerships
within and across families. For instance, Darling and
Steinberg [14] suggest that to better understand the
socialization process of parents and children, we must
differentiate between parenting practices and styles.
Parental practices (e.g., discipline, affection, teaching) are
specific behaviors parents enact to socialize their children,
while parenting styles (i.e., authoritative, permissive,
neglectful, and authoritarian) are dimensions of parental
responsiveness and emotional climate in which parents
raise their children [6,14]. Parental styles are attributed to

i dol demi hi [4,54],
children’s physical activity [15], children’s behavior [3],
and other aspects. Parental practices and styles might also

P
inf

3607

* June Ahn | @ahnjune | New York University



258 A

scencecverywhere,us




Science Everywhere App

< % 0% - #




A

One family with three
focal Iear_ners

) NN -
by 8 Mills et al. Submitted
)N

|.\*..

— e



Data Collection and Analysis

Emma Kayla
15 years old 14 years old 10 years old



Learner,
Parent, &
Teacher Interviews Posts Field Notes

Data Collection and Analysis
Mills et al. Submitted



Findings

Learners were
making rich
connections
between their
scientific funds of
knowledge and their
efforts to engage in
scientific inquiry

Mills et al. Submitted



Connections S —

So | had a tutor at the time
that was allergic to glutton

[sic]. And | didn’t know. E
what glutton was. Was it the A
o o . T exactly IS glutton?
sugar in ite Was it the fate —

/ My aunt likes o cook a lot Garlic is used after some breads are cooked,
and | would see how she
sprinkled garlic on the
bread after it cooked and |
would ask why wouldn't it
be in the bread instead of

\\ like on it afterwards. j

why cant they use it while cooking the bread
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Playing minecraft in real life building a house
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Processes

Kayla’s father explained that
this was a shed that he built in
their backyard.

-

| wass really proud of it
because | can show people
that you can create some of
these things in real life.
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" Emotion

Jax's father explained that this
parficular game, El Salvador versus
Argentfina, was an important game
to the family because they are
from El Salvador.

/I’ve seen videos where it ’room

days and days and months and

they had to use these big trucks
to like staple, tape and super

glue them to the ground. These
were these special seats that

were made out of something
slippery plastic so | had plastic
seats before but these were

really slippery so | could slide
down easily. /




Findings

Learners were
making rich
connections
between their
scientific funds
of knowledge
and their efforts
to engage in
scientific inquiry

Explicit
connections to
scientific funds
of knowledge
were offen
missed by
observing these
posts alone.

Mills et al. Submitted
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making rich
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and their efforts
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and

may
make the
children’s implicit
and more
unconventional
scientific funds of
knowledge more
apparent.



Connecting posts to other posts, community
members, locations, and experiences

Interaction Features

Mills et al. Submitted
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Leveraging new social media features for
scaffolding science

Interaction Features

Mills et al. Submitted
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Protocols for asking children about their
00Sts

Connected Practices
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What were you doing

when you shared this post
Jax?




Oh. so how does
Minecraft relate to

science and engineering
Jax?




Allow and encourage some non-science
posts

Connected Practices

Mills et al. Submitted
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Science Everywhere:
Designing Public, Tangible
Displays to Connect Youth

Learning Across Settings

June Ahn', Tamara Clegg? Jason Yip3, Elizabeth Bonsignore?, Daniel Pauw?, Lautaro
Cabrera? Kenna Hernly?, Caroline Pitt3, Kelly Mills?, Arturo Salazar?, Diana Griffing?,
Jeff Rick, & Rachael Marr?

New York University', University of Maryland-College Park?, University of
Washington-Seattle®



Hybrid Spaces & Third Places

Hybrid Spaces inspirél@rd Places learners capture,
enable new scientizislapre, & build upon scientizing
experiences experiences



Going deeper into communities
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Technologies to support community-
crzen seance comonry - driven environmental learning

NatureNet
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’ Prince Georges County Rain Barrel Event Tracking

Explore Plumbers UA Local 5 Training Center Apprentices in partnership with Prince Georges County
Department of Environment are working together to raise the awareness of stormwater management
through a simple practice; Rain Barrels. Home owners in Prince Georges County can help with the
stormwater issues by capturing a minimum 50 gallons of rainwater and utilize it on their property
between storms. With over 300,000 single family homes as a target we are looking to capture 15 million
gallons of water. Pitch in and upload your rain barrel installation here. Lets build a Greener Future
together.
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Watershed Stewards Academy Recreational Nature Center

NatureNet
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Participant Observations

Focus Groups Three years

Participatory Design
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Tailoring app to commmunity needs and seasonal participation

Learning From Challenges




’ Prince Georges County Rain Barrel Event Tracking

Explore Plumbers UA Local 5 Training Center Apprentices in partnership with Prince Georges County
Department of Environment are working together to raise the awareness of stormwater management
through a simple practice; Rain Barrels. Home owners in Prince Georges County can help with the
stormwater issues by capturing a minimum 50 gallons of rainwater and utilize it on their property
between storms. With over 300,000 single family homes as a target we are looking to capture 15 million
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