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How do we characterize STEM?

A Instructional approachethat explore teaching
and learning between and among any two or
more STEM subject areas, and/or between a
STEM subject and one or more schewbjects

A In the SLED Partnership, we use émgineering
design procesas a mechanism to facilitate and
AYLINR OS addzRSyidaQ tSIFN
mathematics at the elementary school level
(grades )

A Proficiency in this practicgupports a better
understanding of how scientific knowledge is
produced and how engineering solutions are
developed.



SLED Partnership

Science Learning through Engineering Design
(SLEDip a partnership project of Purdue, four
Indiana school districts, and community
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science learning in gradesg3

SLED

Science Learning through
Engineering Design



SLED Partners

Purdue University Community
- Colleges of EducatiorPartners

Engineering,
Science, and
Technology

- Discovery Learning
Research Center
School Partners

- Lafayette &
Tippecanoe Schools

- PlymouthCommunity
Schools

- TaylorCommunity
Schools

Subaruof Indiana

« Plymouth Community

Automotive : Sehools
Roadworks Lafayette Schools Taylor Commmnity
Manufacturing Brppecinonsiroo T 02

Delphi Automotive
Plymouth Foundry
Caterpillar Inc.



Question guiding the SLED Partnershi

If given the necessary tools and resources,
crossdisciplinary support, and instructional
time, could elementary/intermediate school
teachers (grades 86) effectively improve
audzRSyuaQ aoOASyoOS | Of
Integrated curriculum based on the use of the
engineering design process



Problem Scoping and
Information Gathering

IDENTIFY

PROBLEM

Optimization /

IMPROVE AND
RETEST

COMMUNICATE
RESULTS

Communication and
Documentation of
Performance Results

\ Solution Formulation
[I[dea Generation]

SHARE AND
DEVELOP A PLA

CREATE AND
TEST

Solution Production and
Performance
[Project Realization]



Design Challenge
Can you design a better candy bag?

ldentify the problem

A What is the problem?
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needs?

A What are the constraints?

Develop and create a plan

A Draw a diagram & make a list of materials

A Create your better candy bag



Testing, Evaluating, and Redesigning

A How could you test your bags?

A Which science concepts could be introduced
or applied?

A How would you evaluate the performance of
e2dzNJ RSaA3dy O2YLI NBR
design?

A How would you foster redesign?

A As a teacher, how and what would you assess



Teacher Challenges

Firstorder challenges

A Time
A Resources
A Space

A Classroom
management

Secondorder challenges

A Assessment

A Mental to physical
models

A Testing



Presenting our designs & findings

Share your designs
- What worked?
- What did not work?

- If you could improve on your design, what
would you do?









SLED Components

1. Faculty Design Teams and Task Developmen
2. Inservice Teacher Professional Development
3. Preservice Teacher Preparation

4. SLED Research related to Student and Teactl
Learning



Adaptation/Development of
DesignBased Curricular Materials




SLED Activity Creation Cycle

Design Team:

STEM Faculty
Grade 36 Teacher
Science Educator
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Student and Teacha Design Task
Learning Research Development,
and Teacher Testing, and
Feedback Refinement

\. V. \. V.
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Classroom

Implementation
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Essential Features of Desigmefs

s clientdriven andgoaloriented
Provides an authenticontext
ncludesconstraints

Use of materials, tools, and equipment that are
familiar tostudents

. Yields a product that Is either an artifact

(prototype) orprocess

. Yields multiplesolutions
. Requires team work



Examples of SLED Design Tasks

Designing a
ProstheticLeg

Creating Compost 5
Column

Roller Coaster 6
Solar Panel 6
Tracker

Create a prototype of a Mass
prosthetic leg to kick a socce Volume
ball Density
Forces
|dentify a process for making Abiotic and biotic
a better compost factors
Decomposer

Design aprototype of a roller Potential & kinetic
coasterthat results in the energy

greatest total loop diameter Transformatiorof
at the lowest cost. energy

Develop a solar panel syster Direct and indirect
that can be easily moved to rays

track the sun, so that the Four seasons
panel can collect as much

solar energy as possible



Example of a SLED Design Task
Prosthetic Limb

needs assistance in designingrasthetic legfor
a youngchild so he/she can kigksoccer ball.
Your team is responsible for designing and
testing a prototype of grosthetic leghat
mimics the same movement of a hinge joint.

Seesledhub.orgor more examples.



https://stemedhub.org/groups/sled




