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The first U.S. teacher training is
provided though a joint effort
between The College of New Jersey
and UK.

May 5, 2003

News Release

New Jersey Governor signs bill
A21169, which makes
technology education part of the
state’s core curriculum
standards.

Design & Technology is a required
subject area of the United
Kingdom’s National Curriculum.

July 2003
Virginia proudly presents
Children’s Engineering:
A Teacher Resource Guide for

Design and Technology in
Grades K-5.




Technology is...

* Everything in our environment
that has been human made or
human altered.

« How people have modified their
environment to meet their needs
and wants.




Technology is...

« The application of knowledge,
creativity and resources to solve
problems and to extend human
potential.

« Human innovation in action.




Technology satisfies human
needs and wants through the
design process.

Science explains nature so that
humans can understand their
environment.




Two Complementary
Instructional Methods

|Scientific Method | | Technological Method

State the Problem State the Problem
Gather Information Brainstorm Solutions

Suggest an Answer- Select the “Best”
Hypothesis Solution

Perform an Experiment Create (Build) the
Record and Analyze Solier
Data Test the Solution

State Conclusions Evaluate the Solution

Make It Better




Why Should Children Study
Technology?

Make connections between the natural
and man-made world.

Develop critical thinking skills.
Develop problem solving skills.

Have experiences with the true
application of knowledge.

Gain ownership of essential knowledge.

Bridge the gap between memorization of
facts and the understanding of skills and
processes.




Conceptual Models
for Design & Technology
Teaching & Learning

Hazy impressions

Speculating
& exploring

Clarifying &
validating

Critical
appraisal

LECTION

Discussion, drawings,

sketches, diagrams,
notes, graphs, numbers

Solid modeling to predict
or represent reality

Prototyping or
finished product

ACTION

Drawn from work if Technology Education Research Unit Of the University of London, Goldsmiths College

Courtesy Ron Todd, Phd. The College of New Jersey




In the Elementary Classroom

Technology Design Loop

5. Evaluate your solution.
. What is the problem? + Was It the best solution?

* What would you have done
differently?

« Can you add to it to make it better?

) 4. Test your solution.
. Brainstorm solutions.
+ Use your productive thinking talent
to list many, varied, and unusual ideas.

3. Create the solution you think is best.
Make sure that you have a plan for how you will create your solution.
+ What things will you need to create your solution?
* How will you build it? A sketch might help.
+ List the problems that might keep you from building your solution.

© Children’s Engineering Educators, LLC 2002
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Foreword

Children's Engineering: A Teacher Resource Guide for Design and Technology in &rades k-5 identifies technology-based
experiences that enhance the content of selected Standards of Learning in English, mathematics, science, and history and secial
science. The experiences enable teachers to introduce children in grades K-5 to the technological world around them. The
document is designed to be a companion to the Standards of Learning and a resource for enhancing the locally developed
curriculum.

Each experience is intended to reinforce specific Standards of Learning. Additionally, these experiences have been correlated
to the Standards for Technological Literacy: Content for the Study of Technology. The experiences promote critical thinking
and problem-sclving abilities, and they build upon a child's capability to retain content described in the Standards of Learning.

The resource guide is arranged by grade level. Each grade level contains four experiences; each experience is focused ona
different subject area. The supporting resources in each experience consist of a design brief, a teacher resource page, a
guided pertfolic, and an assessment rubric.

This document provides teachers with the instructional materials they need to implement each experience. The majority of the
supplies and materials that are needed to implement the experiences are readily available in most elementary classrooms. The
instructional pages are child-friendly and ready to copy. Target and supporting Standards of Learning are specified on all
materials to illustrate the academic strength inherent in K-5 technology education experiences. The document has been
carefully written to ensure the experiences are age appropriate. Each experience has been crafted to build increasingly
sophisticated concepts, knowledge, and ability as children mature. We hope you will enjoy using this document and that it will be
a worthwhile experience for all children in grades K-5.

George R. Willcox
Program Specialist
Technology Education Service

"The experiences promote critical thinking and
problem-solving abilities, and they build upon a
child’s capability to retain content described in
the Standards of Learning.”




The Design Brief

Third Srode
Mathematics

Design Brief Geometric Creatures

Background: We have been learning about geometric shapes. such as squares, triangles. rectangles. circles,
cubes, rectangular solids, spheres, pyramids, cones, and cylinders.

]
Bezign Challenge: Design and build an imaginary geometric creature using both plane and solid geometric shapes. =
Your geometric creature must stand by itself and hove of least two moving parts.

Criteria:

Your creature must

m have ot least five plone shapes u have two moving parts (use levers, m stand by itself
m have at least three solid shapes preumatics, and/or pulleys) = be attroctive.

Materialz: You may select from the items below.
rulers cardboard cylinders empty confainers general art supplies
construction paper glue 12 inches of string or yarn syringes
brads straws spools 12 inches of tape
poster board tag board paint balleons
craft sticks plastic tubing

Tergeted Stondard of Learring: Mathematics 316 Targeted Standord for Technolegicel Literacy: L
Supporting Stondords of Learning: Mathematics 3.14 Supporting Storderds for Techmological Literacy: 8, 10,11
Scignee 3.1, 3.2
English 31, 3.2, 3.4




After reading the design
Lo LS (BT LS brief, the students restate

the problem.

1. What is the pr'oblem? State the problem in your ewn wards.

. Brainstorm solutions

raw or describe some possible solutions.

Then in their
groups they
brainstorm ideas
by either
sketching or
writing.

Everyone
contributes.

All ideas are
accepted.




Children make decisions about their designs

in various ways.
—

Once the group has
decided, they build. As
they progress, they record
any problems they may
have encountered.

e
3. Create the solution you think is best.
Keep notes below about the problems you have and how you sclve them.

Creating Native
American Shelters




Guided Portfolio—4
MName

4. Test your solution.
Does your creature have at least five plane shapes? Te Stl n g to b e
Does your creature have at least three solid shapes? = .

Does your creature have two parts that use levers, pneumatics, S u re C r I te r I a‘
or pulleys to move? .
Does your creature stand by itself for at least five minutes? h aS b e e n m et I S

Does your creature remain smnding when its parts are moving? i m p O rtant
]

Iz all of your work colorful and neatly done?

Suided Portfolio—5
Name

5. Evaluate your solution.
Was it the best solution? Would one of your other ideas have been better? Why or why not?

Eval u a.ti n g th e ‘What would you have dene differently?
solution allows the

students look at
what they would
change or do

differently.

Could you add to it to make it better? What would you add to it?




Rubric for &eometric Creatures

Marne,

Design Brief Rubric

limited some understanding | geed understanding
understarding with room far with room for
impr t P

1 2 3

The student restated the problem in his/her own words.

The student brainstormed more thon one idea.

The student created and labeled a sketch to use as a
"blueprint "

The student included notes about problems that occurred
and their solutions.

The student tested the creature
for ot least five different plane shapes
for at least three solid shopes
for two parts that use levers, preumatics, or pulleys o move
to see if it could stond alone for ot least five mirutes
to see if it remained standing when its parts were moving
to see if the work wos colorful and neatly done.

The student evaluated how he/she could maoke it better next
tirme

The student spoke clearly and confidently during oral
presentation.

Authentic
Assessment

Rubric for Seomatric Creatures

Mame

Date

Oral Communication Rubric

no
evidence

o

limited come understanding | good understanding
understarding with room far with rocm for
improvement improvement
1 2 3 4

substantial
wndersrandirg

3.1 The student will use effective communication skills in
group activities.
a) Listen attentively by making eye contact, facing the
b} Ask and respond to questions frem teachers ond other

group members.
c) Exploin what has been learned.

speaker, asking quesTions, ond summarizing what is said.

The student will present brief oral reports.
Speak clearly.
Use appropriate volume and pitch.
Speak af an understandable rate.
Orgonize ideas sequentially or arourd major points of
information.
Use grammatically correct larguage and specific
vocabulary fo communicate ideas.




Connecting to Virginia’'s
Standards of Learning

Standards of Learning

English (2002)
Oral Language
31 The student will use effective communication skills in group activities.
g} Listen cttentively by meking eye contact, fiecing the zpeckes, asking questicns, end summerizing what iz zaid.
B} Ack end nespand to guestions Fram teachers end athen greus membess.
€] Explain what hes been leamed
The student will present brief oral reports.
) Saeck clearly.
b} Use cpprepriate valame ord pitch.
£] Speck ot en understendeble rate.
d) Orgenize ideas sequenticlly on arourd majer points of infarmation.
e} Use cleer grammatically correct languege and specific vocebulary to commanicete ideas.

The student will use strategies to read a variety of fiction and nanfiction materials
a) Previow and use text formats.

b} Set apurpess for reading.

2] Apply meaning chuez, language struztune, and phoretic strategies

) Use context to clarify meznieg of unfumilier merds.

e} FRead fiction and nonfiction fluertly ard eccurately.

¥) Revesd and self-comect whan ecezsany.

Science (2003)
Scientific Tnvestigation, Reasoning, and Logic
31 The student will plen ond conduct investigations in which
g} predictians end abservations are made;
b} objects with similer cheracteristics ere classified into e least two sets and two subsers;
¢) questions ere developed to fermulate hypotheses;
d} wolume iz meazured to the nearest milliliter ard liter;
€} leagth iz mensured o the neorest cantimater;
£] mess is measured to the necrest grom;
g} dataare guthered, charted, ard grephed (ine plot, picture gragh, and bar greph;
k) temperature iz meazured st the necrest degree Celzis;

Science (2003) contiued
Scientific Investigation, Reasoning, and Logic
i) time iz mecsured to the necrest mirsts;
J} inferences are mede and conclusions are drasr; and
k) natural eventts are sequenced chremologically.
Force, Motian, and Energy
32 The student will investigate and understand simple machines and their uses. Key concepts include
g} types of simple machines (Jever, screw, pulley, wheel crd axe, inclined plane, oné wedge);
b} hew simple machines functiam;
¢} compaurd machines (scissors, wheelbarrom, and bicycle; ard
¢} examples of smple ard compound machines found in the schoel, home, and work anvironmant.

Mathematics (2001)

Measurement

314 The student will estimate and then use actual measuring devices with metric and LLS. Customary units to measure
a) length-inches, feet, yards, centimeters, and meters;
B} liguid volume-cups, pimts, querts, gallons, end litees; ond
¢} weight/mass-ounces, pounds, grams, and kilogrems

Feometry

318 The student will anclyze two-dimensional (plane) and three-dimensioral (solid) geometric figures (circle. square, rectangle, friangle, cube.
rectangular solid [pr\sm], square pyrmid sphzrz, cone, and qnnd:r} ard idamify relevant pmpzrﬁzs, includirg the rumber of corners, square
corners, edges, and the number and shape of faces, using concrete models.

Standards for Technological Literacy

Stordard 8 Students will develop an urderstanding of the attributes of design.

Stordard 9: Students will develop an understanding of engineering design.

Stardard 10: - Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and
experimentation in problem solving

Sterdard 11 Students will develop the abilities to apply the design process.

Geometric Creatures 12




(National Training Laboratories, Bethel, Maine)




Research says...

e The brain does better when it
“does” rather than when it
“absorbs.”

e The brain needs to make Iits own
meaning of ideas and skills.

Carol Ann Tomlinson, 1998

Curry School of Education




Research also says...

The single best way to grow a better
brain is through challenging problem
solving.

Eric Jensen, Teaching with the Brain in Mind, 1998

Studies show that it is analysis of
the material that aids in the recall of
It

R.C. Matthews, “Semantic Judgments as Encoding
Operations” Journal of Exceptional Learning, 1977




Benefits from using Children’s
Engineering in the Elementary
Classroom

Develops active learners, not passive
learners

Develops self directed learners

Develops intrinsically driven learners

Involves children in problem solving,
critical thinking, decision making, and
small group participation—cooperative
learning groups




Engages children of all learning styles
and abilities

Provides opportunities and tools for
authentic assessment

Provides differentiation of instruction

Supports and integrates the total
curriculum not as an add on to the
already busy school day.

Promotes technological literacy for all
children.




Technological Literacy

A major consequence of our
accelerating technological change is a
growing gap in levels of technological
ability and understanding.

Society and individuals need to decide
what, how and when to develop or use
various technological systems.

Advancing Excellence in Technological Literacy: Student Assessment,
Professional Development, and Program Standards ITEA, 2003.




Where Does Virginia Stand?

« The Children’s Engineering
Convention, in its 10 year history,
has prowded professional
development experiences for over
1,650 K-5 teachers and
administrators.

In 2003 A Teacher Resource
Guide for Design and
Technology in Grades K-5 was
published by the Department of
Education.




Since the Guide...

Since the guide was published in 2003, the
convention has educated 480 teachers and
administrators. That is just shy of 1.8% of
Virginia’'s elementary teaching population.

150 teachers have received school division
level in-service training through Design
&Technology workshops, 0.5% of Virginia’s
teaching population.

100 (0.3%) teachers have taken graduate
Design & Technology classes for
recertification offered through James Madison
University.




What Still Needs to Be
Done?

Professional Development!

Teachers need to be trained so
that they can be confident in

Implementing design and
technology as a means to
extend and support Virginia’'s
Standards of Learning.




Preparing
the Next Generation for
Thelr Tomorrow

* By infusing the Standards for
Technological Literacy In the

elementary school curriculum,
the Commonwealth will
strengthen the educational
foundation of children in
Virginia.




Preparing
the Next Generation for
Thelir Tomorrow

Integrate
Technology, Innovation, Design,
& Children’s Engineering
N

Virginia’'s Elementary Classrooms
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