Initial K-12 Curriculum Providers K-12 Curriculum Content Sources

= University of Colorado at Boulder " Four NSF GK-12 grants

= Worcester Polytechnic Institute = Department of Education FIPSE grant
= Colorado School of Mines = NSF Math Science Partnership grant
= Duke University = Other K-12 outreach initiatives

In the future...
your K-12 engineering curricula?

TeachEngineering Digital Library

What: A web-based digital library collection of standards-based, hands-on
K-12 engineering lessons, activities and real-time ‘Living Laboratories.’

Why: To use engineering as a vehicle to integrate science and math in the classroom.
To increase K-12 student and teacher awareness of engineering as a career path.

Engineering College Partners: Jackie Sullivan, University of Colorado at Boulder
Martha Cyr, Worcester Polytechnic Institute
Mike Mooney, Colorado School of Mines
Gary Ybarra, Duke University

Software Infrastructure by: René Reitsma, College of Business, Oregon State University

Collection Host: Open Source Lab, Oregon State University /
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ASEE Partnership

= Disseminates and promotes the TeachEngineering collection
= Evolves the TeachEngineering collection long term

= Conducts engineering faculty workshops
» Conducts K-12 teacher workshops
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Engineering Faculty K-12 Teachers

= Use the on-line digital library to partner with
local teachers to incorporate engineering
(applied science and math) into K-12 classrooms

= Take ASEE ‘How to Use’ Workshops

= Contribute original lessons and hands-on
activities content to the collection

= Use the on-line digital library to locate
curricula to use in the classroom

= Take ASEE ‘How to Use’ Workshops
= Provide online feedback to the collection

Digital Library End Users



TEAGH

Resowces for K—12

Standards Based Engineering Curriculum

Multiple Approaches to Select Activities:

Specify Standard Set to use as a basis

Home

e —— Browse by Activity List (sortable)

Educational Standards

Curnculum

Curricular Units Currently Selected Locale: AAAS Benchmarks n-  Forthis activiy, students will be geven a set of materials: cardboard, a setof 6 (6-9) North Carolina: 4 hours 3
Crealing a Solar Oven insulating materials (L& foam, newspaper, etc), aluminum fod, and plexiglass. # energy tranfer £.1, 4.2,
LEEEG‘“E Students will then be instructed fo ... E
.. mors # solar system 3.4
Activities Browse AAAS Benchmarks Education saa< Benchmarks |:| |:| Students construct and test a fully solar powered car. Several optons exist, 6 (6-8) North Carolina: 4 hours 2 uso
ISTE though we recommend the "Junior Solar Sprint” (155) Car K#s that can be # energy tranfer 4.5, 58 30.00
Edu. Standards Click "Browse AAAS Benchmarks EC e, jew details of the standards purchased with drection from the federal govern. . ¢ motion & forces 42, 4.3,
— and to find matching federal and sta \, o1 National s fROFR ;‘E“hr i
S — - NCTHM & House iz a House for  Students brainstorm and discuss the different types of materials used to buid 4 (3-5) Massachusetts: 75 minutes 2 UsSD 3.00
Living Labs More Educal Standard Fformation MSES e houses in various climates. Small models of houses are built and tesied againgt + garih and space
¥ different climales, science 1.4
sssiamtcdzis, " Ejt:tlign?nsiggﬂdsarcjg Sejence Massachusetts 4 Place in Space: Defining The students wil use a “real” 30 coordinate system They will have 3 axes at 7 (6-8) NCTM: 40 minutes 3 UsD 5.00
L Rl = E - .
= _ _ ; and Locating Poinis on the right angles, and a plane (the XY plane) that will be able o slide up and down + geometry 3.1
EG W— + National Standards - Math Morth Carolina 30 Coordingle System  the Z axis. The students will then be gi... North Carolina:
About the Site ¢ Colorado Standards Oklahoma ... More + spatial sense,
measurament and
Resources geometry 2.6, 2.7
& Roundabout Way to in this actnity, students explore orbd transfers and, specificaly, Hohmann 7 (6-8) McREL Mational: 30 minutes 2 USD 5.00
Wars fransfers. They will investigate the orbds of Earth and Mars simply by using a + problem-solving 1.2
cardboard and strings, The planets’ orbits...
e MOTE
/ A Tasty Experiment Students conduct an experiment to determine whether or not the sense of smell 4 (4-5) McREL National: 2 hours - UsD 3.00
iz important to being able to recognize foods by taste. They do this by # algsbra 2.7
attempting to identify several different foods th... + staliztics and data

oo MOCE anakysis 5.4

During thiz hands-on activity, siudents consiruct a rocked from a ballogn & (5-7) Colorado:
propelied along a guide string. The students use this tool o learn about + algebra 2.1

Action-Reaction’ Rocket

Newlon's three laws of motion, examining the effect .. # computations 6.3
.. more # data analysis_ siatistics,
and probabiity 3.4
A Pressuns Ajr pressure is pushing on us all the ime although we do not usualy nofice . 5 (4-§) McREL MNational: 30 minutes 1 USD 0.00
This actavity will decuss the units of pressure and give the studenis a sense of + problem-soling 1.2
= jusi how much air presgure is pushing on them,
Al Caughi Up Commercial fishing nets often trap unprofilable animals in the process of 5(4-8) NCTM: 30 minutes 4 UsD2.00
rows e y u J e c rea catching their target species, In the follwing activity, students will experience + number and operations
the difficulty that fishermen experience wh, 11,1213

NSES:
B b St d d Summnary Associsted Curviculum + science and technology
rowse y a n ar The branch of mathematics that treats the relations and properiies of guaniity by means of letter and oiher symbols, it 8 View Belated El:E2
applicable to those reati. # BCience as inguiry & 1,

o more
Biology is the science of §fe, the branch of the natural sciences that studies iving organsms. View Relaied
Chemisiry iz the zcientific study of matter and &= interaction with other matier and with energy. K i the branch of natural View Belated
science that deals wi...
wl DTS
Education in a free society must prepare cizens to make informed choices in all areas of their lives. They must be able View Relaled
to grasp the information bed...
TS
Earth and Space In earth and space science, students study the origin, structure, and physical phenomena of the sarth and the universe. View Related
Earih and space science siudie. .
Gaomeiry is the branch of mathematics which nvestigates the relations, propertes, and measurement of solids,
surfaces, lines, and angles. it iz the. ..
. more
The life sciences invesiigate the diversity, complexity, and nierconneciedness of ife on earih. Studenis are naturally
drawn o examine lving thing...
LR
Measurement iz best leamed through direct applications or as part of ofher mathematical topice. A measurable attribute
of an object is a characterist...
wl OIS
The siudy of numberz and operations iz the cornerstone of the mathematics curriculum. Learning whal numbers mean,
how they may be represenied, relatio.,
wa TS
Physical scence i the science of matter and energy and their interactions and examines the physical world around us.

Usging the methods of the physic, .
IO

A2
Browse Massachusetts Educational Standards '

Below are the standards for Massachusetts.
To change your locale, select the new one from the box at right: | Select a locale... | v |

Grade level. | Lowest grade... :i and | Highest grade... |1

=

Type: | Type.. e ]

Subtype. | Subtype...

Clear additional search criteria.

Activity Selected

Home : Printer Friendly Version
> Home > Curriculum > Activities > A House is a House for Me

Search
Activities may be standalone, or part of lessons or curricular units

Curriculum

I TE Activity: A House is a House for Me
[eurcsmrinss

Lessons

Grade Level: 4 (3-5) Group Size: 2
Activities ; :

Time Required: 75 minutes Expendable Cost Per Group: 3 USDollars
Edu. Standards 45 minutes for building and 30 minutes for testing.
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Keywords: adobe, climate, region |, structural design, hut, igloo, lodge, pagoda, tepee |, freehouse,

Living Labs wigwam

Engineering? Summary; Students brainstorm and discuss the different types of materials used to build houses in

varnous climates. Small models of houses are built and tested against different climates.

Get Involved

About the Site Reviews: Read Reviews | Write Review Avg. Rating: ##frirr 4.2 stars by 5 users

Hesources

Associated Curnculum

- subject areas Earth and Space
Science and Technology

curricular units  MNo results found

lessons Mo results found

i
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| Standard Details:

Educational Standards
Massachusefts science: earth and space scienc

Learning Objectives
+ The impact climates have on the building of structures

Details about several types of climates

Basic structural design

Basic experimental skills

Materals List
Hay or long grass
Clay

Popsicle Sticks
Sugar Cubes
LEGO's

Small Stones
Flour (snow)
Fan (wind)
Water (rain)
Hairdryer (heat)

Introduction/Motivation

If you could live anywhere in the world and in the climate of your choice, what kind of a house would you construct? What would you need to build your house so
that it could withstand the climate? In the next two classes you are going to use the given materials to create a house of your choice. You will need to choose

materials that are suitable for the climate You have chosen o live in. Your house needs 1o still be standlng after we have huffed, puffed, and tried to blow Your
house down!!

chk tB 'Exljand__ Locale: Massachusetts
standards details Type: science

Subtype: earth and space science
Code: 1.4
Grade: 9-12

Description: Describe the nature of the continuous emission and absorption spectrum that indicates the composition of stars.
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Activities: A House is a House for Me
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MyS

The MySQL database
stores  all  information

required to generate, tag
and search the curriculum
an the website

The document Spider is
an automated process
that dynamically fills the
database with the
materials in the collection
on a daily basis

Software: Java, JDOM,

Web services allow
programs to retrieve
TE information for
their websites such as
Google, Amazon, or
any other digital

collections.
Software: PHP SOAP

Web Services

S0L

Web Browser

TE is a data provider that
provides an application-

Database - =aL
A A A Rendering Engine Search Engine
XML documents are
rendered into HTML
documents
fﬁﬂ?j{h FRE DO Personal Area
s0L MyTE — A personal area
where users can stora
various preferrad
curricular materials,
write reviews, rate
4 s0L curricular materials etc.
I User Interface
Manages and searches based on variety of criteria such as keywords, grade level,
cost, required time etc. Documents are listed in variety of groupings and orders
can be cross referenced with variables such as educational standards
Spider
S0
e i
\ Web Service OAI-PMH Server
-
\ P
"
HTTP: [

independent
interoperability
framework based on
metadata harvesting

Internet Explorer,
Mozilla, Netscape,
Safari

Bare-bones
implementalions of four
types of content
documents (Subject
Arsas, Curricular Units,
Lessons, Activities),
created using XMLSpy
by Altova

Templates

| —

ALTOVA
xmispy-

Teachers from schools
around the country both
create and use the
Y documents stored in the

collection

Teachers

OAI-PMH reguests to
TE and uses the
metadata as a basis for
building value added
services

CVE

A centralized direclory
structure which is under
Version Contral. Teachers
check-in new documents
and check-out existing
ones.

CVS Repository

-
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- Document Repository

Metadata Repository

Document Structure on the
Web Server. An automated
process checks-out the
collection daily from CWS
Repository

§
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Directory  Structure
that holds Metadata
generated by the
Metadata Generator

CVS

T OAI-PMH Client

Created using Authentic,
an XML document

An automated process that
generates Dublin  Core
Metadata describing the
collection documents

Software: PHP DOM

Y editing tool provided by
Alfova
._______-_-___._-___-_______._.--"' c
A4 cve A Authoring Tool
HTTP 1o

Metadata Generator

% AUTOVA
&, authentic:




