Elementary Robotics

Jobn Heffernan
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2 Lego Robots directly tap into the creative play urge of children ,
®  ina bealthy and educational way. A PK-6 robotics curriculum =

(such as Elementary Engineering Curriculum) is needed to Z

&8 support and sustain the natural engineering instincts of young %
¥ children until formal engineering education starts. X
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WHY ROBOTS?

& Engineering can be taught in many ways, why Lego
Robots?

& Familiar, fun, fantasy
& They can be programmed, adds “life”
& Tech component buzlt in

& Muath, science, ELA as well




Elementary Engineering - Sustaining the Natural
Engineering Instincts of Children
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Elementary Engineering Curriculum

@& PK -6 Robotics Curriculum

& Engineering primary focus

& Collaborative, Communication, Creativity

& Science, Math
@& ELA

& BeeBot, LEGO WeDo, LEGO NX1/EV3

& Mix of structured and open-ended engineering challenges
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Research Questions

How do grade K to 6 elementary students’ robotics
engineering skills and processes change over time tn terms
of construction and programming techniques?
Specifically, what changes in their techniques and

processes can be seen over time that impact their ability to
realize their design ideas?




Research

& Longitudinal Study - K - fine motor; 1 - building

@& Pilot - Cross-sectional Study - projecting out effects of

design decisions, cause and effect




Collaboration

Robotics Skills Pooumenting

Creativity
aX Engineering Persistence
T Onomy Motivation
Problem Solving
Self-efficacy

Marketing

Sensors
Debugging
Software Engineering

Structural Testing

Stability
Science Problem definition o
Research
Simple Machines Xpplication Design
Gears %;g:otype Sequencing
Levers B s Parameters
Belts and pulleys g Conditionals
2 Loops
Systems Thinking Procedures

LEGO Building Techniques
Aesthetics

Parallel Programming
Causal Inference

Rigidi o S

Intgeriet:ving Combining structure and Multivariable

Attachment Points program to meet function ; Recursion
Programming sensors and Tech Skills Data Structures

motors (actuators)

Fine Motor Skills

Programming
Building/Design

John Heffernan http://www.kidsengineer.com/




Resources

@& jobnbeffernan@uverizon.net

@& Kuds Engineer - bttp.//www.Ridsengineer.com/

@& Tufts CEEO - bttp://ceeo.tufts.edu/
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