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Learning Sciences & 

HCI Researcher



Participatory Design 
with Children
Druin, 2002 



Scientizingdaily 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 

scientizingin 

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 learnersċ 

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

Home cultures Individual interests

Scientific practices



What if our clothes revealed how our 
bodyõs functioned?

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

Could a t-shirt be a  platformfor 
experimentationandinquiry?

BodyVis
Live Physiological Sensing and Visualization Tools



Two 

LPSV 

Tools



SharedPhys

Analytic Representations
Kang et al., 2016





BodyVis
Model-based Representations

Noroozet al., 2015; Noroozet 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

Noroozet 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 GovernanceSocial Context

Collaboration

Teacher & 

Facilitator Roles

Life-Relevant 

Scientific Inquiry



How the 

Components of the 

Ecosystem Come 

Together



Day 1: Play and Discovery

Childrendiscussed questionsand engaged in free-

form explorationwith the tools in a scavenger hunt. 



Day 2: Exploring Physical Activities

Childrenbrainstormed physical activitieswith 

BodyVis. They then tested their hypotheseswith 

SharedPhys. 



Day 3: Science Experiments

Childrenplanned scientific investigations of their 

choosing with BodyVis or SharedPhys.



Day 4: Presentations

Childrenpresentedtheir 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 172nd Graders 214th 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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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


