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Intro & Goals1

Learning Sciences & 

HCI Researcher



Participatory Design 
with Children
Druin, 2002 



Scientizing daily life activities

Finding practical

applications

Using Science to 

Achieve goals

Seeing the World through 

Scientific Lenses



Procedural & Conceptual 

Understanding

Social Interactions

Interest

Personal 

Connections

Building Blocks
to disposition development

Clegg & Kolodner, 2014



Potential of New 

Media for Scientizing



How can mobile, 

wearable, and 

community 

technologies 

support 

scientizing in 

everyday life?
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Hybrid Spaces

BodyVis

2
Ways hybrid spaces for wearable-based 

inquiry can be designed to support scientizing





Hybrid 

Spaces

Learning environments that integrate 

aspects of learners’ 

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

Home cultures Individual interests

Scientific practices



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 Visualization Tools



Two 

LPSV 

Tools



SharedPhys

Analytic Representations
Kang et al., 2016





BodyVis
Model-based Representations

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





Leveraging 

the Body as 

a Platform 

for Inquiry



Leveraging 

the Body as 

a Platform 

for Inquiry



Hybrid Spaces

Home cultures & Individual Interests Scientific practices

Norooz et al., 2016



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



Four Day 

Evaluation
1st Grade 2nd Grade 4th Grade



Learning Activities for LPSV Tools

Participatory Design

Children Teachers



Ecosystems

LPSV

Support for Scientific Inquiry

Classroom Context

Within and Across Grade Levels



Activity 

Theory

Artifact

Subject Object

Rules Division of LaborCommunity

E.g., Engeström, Miettinen, & Punamäki, 1999; Nardi, 1996 

Learners
Life-Relevant 

Scientific Inquiry

Classroom Governance Teacher & 

Facilitator Roles
Social Context

Collaboration

LPSV tools & Supporting 

Artifacts
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Activity 

Theory

LPSV tools & Supporting 

Artifacts

Learners

Classroom Governance Social Context

Collaboration

Teacher & 

Facilitator Roles

Life-Relevant 

Scientific Inquiry



How the 

Components of the 

Ecosystem Come 

Together



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 brainstormed physical activities with 

BodyVis. They then tested their hypotheses with 

SharedPhys. 



Day 3: Science Experiments

Children planned scientific investigations of their 

choosing with BodyVis or SharedPhys.



Day 4: Presentations

Children presented their choice-based investigations. 



4-Day Workshops

1st Grade 2nd Grade 4th Grade



Participants

Urban public 

elementary 

school

68% African-American

23% Latino/Hispanic

3% Asian

2% Caucasian

3.5% Mixed Race

65.6% Free & Reduced 

Lunch



Participants (Total)

27 Female

Undisclosed   11

24 Male

62

Participants

24 1st Graders 17 2nd Graders 21 4th Graders



Video Data

Pre & Post 

Assessments

Teacher Interviews

Supporting 

Artifacts

Child Focus 

Groups

Facilitator Post 

Observation Field 

Notes

Saldaña, 2015



Types of Interactions with Artifacts & Motivations,

Life-relevant Experiences

Scientific Inquiry Experiences

Video Data

Saldaña, 2015



Teacher Interviews

Child Focus 

Groups

Video Data

Pre & Post 

Assessments

Supporting 

Artifacts

Facilitator Post 

Observation Field 

Notes

Saldaña, 2015



Meta-Matrix

Axial Coding Round
Miles & Huberman, 1994



Scientific Inquiry Life-relevant Connections

Findings
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Findings

Differences Between Grade Levels Personal and Social Connections

Role of Facilitators and Teachers Leveraging the Environment

Importance of Space Touching and Sensitive Topics



Scientific Inquiry Life-relevant Connections

Findings

Differences Between Grade Levels Personal and Social Connections

Role of Facilitators and Teachers Leveraging the Environment

Importance of Space Touching and Sensitive Topics



Scientific Inquiry

Findings



Difference 

Between 

Grades

LPSV Tools

Social Context

Collaboration

Life-Relevant 

Scientific 

Inquiry



1st and 2nd Graders 

Focused on the Model-

based Representations



4th Graders 

Especially Attuned to 

Scientific Inquiry

62% 4th Graders

25% 1st Graders

24% 2nd Graders



Tensions Between Life-

Relevance And Inquiry 



Importance of 

Space

Classroom Governance

LPSV Tools

Life-Relevant 

Scientific 

Inquiry



4th

Grade: 

Limited 

Space

1st & 2nd

Grade: 

Free 

Space



2nd Grade Teacher

… rather than everyone standing 

in the back watching, specific 

seats. You’re going to sit in your 

normal seat unless you’re 

wearing a [bioharness].



Life-relevant 

Connections to 

Inquiry

Findings



Leveraging 

the 

Environment

Supporting Artifacts

Teacher & 

Facilitator Roles

Social Context

Collaboration

Life-Relevant 

Scientific 

Inquiry



Supporting Artifacts Community 

Aspects

Pop Culture
Teacher: Access to 

Resources



Implications
Scientific & Life-relevant Inquiry

Integrating SBL Tools in the Classroom



Implications

Designing Artifacts to 

Support Life-Relevant 

Inquiry

Leverage non-technical 

artifacts to promote inquiry 

investigations and life-

relevant connections 

Link model-based and

analytic representations to 

help children make 

connections



Integrating LPSV Tools into 

the Classroom Environment

Implications

Allow for incremental integration 

of new variables into inquiry 

experiences for younger learners

Consider the Social & Physical 

constraints and opportunities  for 

use of space



Activity 

Theory 

Reveals 

Key 

Tensions

Artifact

Subject Object

Rules Division of LaborCommunity



How Teachers Perceive LPSV Tools How Kids Perceive LPSV Tools



Space 

& 

Layout

Supporting 

Artifacts



Messy

Need More 

Ecosystem 

Analyses of 

SBL 

Environments

Complex Hard



NatureNet Science Everywhere

Third Places3



66

Informal 
Learning



My own 

experiences 

engaging in 

STEM



Tensions

Being Smart Being Cool



Community-based 

Programs

Establish community 

with shared goals & 

values

Find balance 

between work & fun

E.g., MSEN Pre-College Program



Importance of 

Community Settings
E.g., Bang et al. ,  2013; Bouillion & 
G omez, 2001; Polman, 2010



Third Place
Oldenburg, 1989

Gathering places 

where informal 

public life 

develops 

dynamically



Third Places



Third Places
Oldenburg, 1989

Cooperative Inquiry
Druin, 2002



Third Places
Oldenburg, 1989

Cooperative Inquiry
Druin, 2002

Third Place 

Design

Situating cooperative inquiry in the learning contexts

Involving children with experience in the relevant context

Engaging multiple community stakeholders



NatureNet Science Everywhere

Third Place Projects

Leveraging social media & 

ubiquitous technologies to 

support scientizing



Science Everywhere

Home  *  School  *  After-school



Tangible, community displays Mobile social 

media



S cience 
Everywhere  
Mid Atlantic

S cience 
Everywhere 

Pacific 
Northwest



SchoolHome Community

Integrated Neighborhoods



Designing with the Community

Youth



Designing with the Community

Parents



Designing with the Community

Teachers



Designing with the Community

Community Volunteers



• June Ahn | @ahnjune | New York University 

Yip, C legg, Ahn, Uchidiuno, & 
Bonsignore et al.,  CHI 2016



Science Everywhere App



Science Everywhere App



Case Study
One family with three 

focal learners
Mills et al., Submitted



Emma
15 years old

Kayla
14 years old

Jax
10 years old

Data Collection and Analysis



Learner, 

Parent, &

Teacher Interviews

Data Collection and Analysis

Field NotesPosts

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

My aunt likes to cook a lot 

and I would see how she 

sprinkled garlic on the 

bread after it cooked and I 

would ask why wouldn’t it 

be in the bread instead of 

like on it afterwards. 

So I had a tutor at the time 

that was allergic to glutton 

[sic]. And I didn’t know 

what glutton was. Was it the 

sugar in it? Was it the fat?”



Processes

I was really proud of it 

because I can show people 

that you can create some of 

these things in real life.

Kayla’s father explained that 

this was a shed that he built in 

their backyard. 



Emotion

I’ve seen videos where it took 

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 I had plastic 

seats before but these were 

really slippery so I could slide 

down easily. 

Jax’s father explained that this 

particular game, El Salvador versus 

Argentina, was an important game 

to the family because they are 

from El Salvador.



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 often 

missed by 

observing these 

posts alone. 

Findings

Mills et al., Submitted



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 often 

missed by 

observing these 

posts alone. 

Interaction 
features and 

connected 
practices may 

make the 

children’s implicit 

and more 

unconventional 

scientific funds of 

knowledge more 

apparent. 

Findings

Mills et al., Submitted



Interaction Features

Connecting posts to other posts, community 

members, locations, and experiences

Mills et al., Submitted



GPS Mapping

Tagging People



Interaction Features

Leveraging new social media features for 

scaffolding science

Mills et al., Submitted



Stories



Time Lapse



Connected Practices

Protocols for asking children about their 

posts

Mills et al., Submitted



What were you doing 

when you shared this post 

Jax?



Oh, so how does 

Minecraft relate to 

science and engineering 

Jax?



Connected Practices

Allow and encourage some “non-science” 

posts

Mills et al., Submitted



Self-expression & seeds for 

science practice



Large 

Displays

Ahn et al., CHI 2018



• June Ahn | @ahnjune | New York University 

Field Study

Feb – July 2017

Displays:

Church

Middle School

After-school

Video

Audio

Field Notes

Interviews

Ahn et al., CHI 2018





Hybrid Spaces & Third Places

Hybrid Spaces inspire & 

enable new scientizing

experiences

In Third Places learners capture, 

share, & build upon scientizing

experiences



BodyVis NatureNet Science Everywhere

4 Future Work

Going deeper into communities



Going to 

LearnersFootball Churches

New life-relevant learning contexts



C o-PI: J une Ahn

C o-PI: J ason Yip

Beth Bonsignore

Latauro C abrera

Kelly Mills

Daniel Pauw

C aroline Pitt

Rachael Marr

NSF #1441523

Science 

Everywhere 

Team





NSF #1441184



Technologies to support community-

driven environmental learning



NSF Grant #1423207



Social Media App

Website & Kiosk



Watershed Stewards Academy Recreational Nature Center



Participant Observations

Focus Groups

Participatory Design

Three years



Learning From Challenges

Managing community expectations



Engaging Community Leadership

Learning From Challenges



Learning From Challenges

Tailoring app to community needs and seasonal participation



Social Media App

Website & Kiosk


