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What is Engineering?

The Engineering Design Process
What is Technology?
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EACH LESSON INCLUDES:

@ ENGINEERING DESIGN m
e VidE0OS Investigation 3
Le

kg Evaluate A Design

QUESTION:
How do materials and shape make a

diagram  solution  design lessonl

Engineering is the process of findinga X

S ¥, design better? A

— * Detailed, scripted lesson plan
el j@“ . Enggging PowerPoint Ie§spn
* Engineering Journal activity
« Related lab investigation
o Exit ticket quiz in 2 formats
 Vocabulary cards & posters

« ObDbjectives display cards
Nl g | * Turn & talk partner questions
e b s M lmennmzz, e @] o Related video links

\ What is technology? S ‘ What is engineering? | e o
How can technology . 4 ;
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Wirile the arawer 10 each quesion

What is engineering?

Name

What does an enging EVA'.bATE o
™| ————| A DESIGN 0'®

How do we use )
| technology at school? e
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| What s biomimicry? |

“Bio" means life and “mimicry”
means to imitate. Biomimicry

P N., . The Engineering Design Process \
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There are 5 k

Technology makes X0 of creating a solution to

solve a problem. The

r v‘ people who do this are 2
There are many 2 called engineers. ‘
‘» kinds of engineers. ‘ @ { g .

Some technology is

There are many types
of engineers. They study
and work in all areas
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of life. Each kind of f : A
engineer has special DESIGN
SRS W AP B
: How do engineers ngineers aesign

e SURn i o What is 1l solutions that
w0/ Mak? a (e JOURNAL wrlie AbOUf " TALK ABOUT IT engineering? Fedn exp]qin the ; 2L 100 —
Blueprint | v .
Talk with your partner and compare - e

Engineers use science, math,
5 technology, and imagination
w>_ . tosolve problems. They may
e ‘ ' design new things or improve

e ~74 .. onexisting product.
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: design process i
QUESTION: “% [ a blueprint to a scientific drawing. hOW 1.0 use ”. TO f n
How can you make a b|ueprinf How are they the same and different? | | RESSNueRd ‘

of an object in your a solution.
classroom?

Draw a detailed diagram that
includes measurements of

an object in your
classroom.

Complete Lesson 1
| in your science
[~ ‘ journal.
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| can explain
how people use
technology.
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N Write N for natural materials.

laman envuronmental

engineer. | work to protect
wildlife and préserve natural EE‘SGIIESERING Name
hab|tats on Chrlstmas Island. UNIT TEST

Vocabulary Match

Write the letter for each definitionnext to the word it matches.

Hetailed plan of how something will be

« Scripted lesson plans
. .
s e | Lesson objectives

a solution Teaching PowerPoint
-Science journals

m Investigation 5
L

bl Biomimicry: Build a Model

pctanimals and

Lesson 6 Quick Check
QUESTION: How can you model -Lesson 6 fnake a
an example of biomimicry? *See teacher noles for ‘ () e Orm O n C e O S S
malerials
OBJECTIVE: Students will make a e and
model of a man-made objectwith bfa pair
features inspired by nature. ihe leaming
| ® [ 4
MATERIALS:
¢ POClng vige
avs can I\

pbitat is
Investigation 6 m t the ao °
BTy Design A Wildife Crossing B ENGINEERING DESIGN ° M ang g eme n-l- -I-l p S

QUESTION: Whatcan you designto  #¢” eative EA@iRCOHg PRl el
protectwildlife as they cross roads? <L Fan give examples of MATERIALS:

OBJECTIVE: Students will use the e “Teaching PowerPoint .
design processto create a solution use pattems and shapes rgcwev;)ce‘ journals .
that protects migrating red crabs. jLz::mt‘ %’Vojf"(dzhhck

EXf . f. . f.
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TEACHER GUIDE

s Lesson 5 Investigation
MATERIALS: b Of? *See teacher notes for
-Variety of building malerials

-optionalgrey or bla m oducing the learning target
construction paper (}

il Investigation 2

refersnce it Make a Design Manual

-Lesson 6 videos

p the lessonvocabulary.

Hengineers olten lookto
thathave

[ears. Engineers oftentry

QUESTION: How do engineers use
the design processto solve problems?

PROCEDURE:
1. Reviewthe Lessor|
s o Cuwl

Investigation 1
39 Make a Blueprint

to

in you make a blueprint of an object?
hing PowerPoint

lence journas |

cabulary cards b DESIGN TEACHER GUIDE

-Lesson 2 Quick Check

2 Investigation ‘gineeringg

cher notes for

ENGINEERING DESIGN

ENGINEERING DESIGN o3 Next Generation Science  TEACHER GUIDE
Unit Pacing TEACHER GUIDE Standards Alignment

The following pacing allows 3 days for each lesson: . o .« n
+ 2daysfor teaching the content & student response activifies Science and Engineering Practices

+ 1 dayto do the lab. K-2-ETS1-1. Ask questions, make observations, and gather information about a
situation peaple want to change to define a simple problem that can be solved

This puclng Q!Iows hme to workihrough fhe teuchlng slides, through the development of a new or improved object or tool.

's journal pages

fngineering is. MATERIALS:

-Teaching PowerPoint
-Science journals

K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate

fgineers do?
how the shape of an object helps it function as needed to solve a given problem.

Ltion, design, blueprint, prototype 'V”“’““'a"g WGSC DO ENCINEERINGDEN G p fit your schedule
-Lesson 1 Quick Check .
of the steps in the by discussing the Big Idea and Lesson 1 Investigation Book List LN TEAT A s you see fit. K o ENGIEERING DESIN
just like engineers| Btudents, “In this unit you will *See teacher notes for Unit Materials TEACHER GUIDE
pcess engineers use to solve materials

4. Read the Lesson

design process. Expl:

some of steps in the

some of the steps?” (Answer: If their idea or deswgn did no
intended, they would make improvements and then test it again.)
TEACHER NOTE: | have included a slide for a 6™ step, Present. Not
all include this step with younger students.

heers make drawings of their ideas?”. Review with
Ind make detailed plans, or blueprints, to show the
b buit

Icess.” “There are many kinds of
ns solutions that solve problems

The following materials are needed to do all of the
investigations. Please see the teacher notes for each lab
as some of the materials are optional or can be replaced
with items you may already have.

Jdeo about scientific drawings. “As you watch the
frawing is similar to a scientific drawing.” Play the
idents.

by introducing the learning target.
1 boutengineering. You will learn
- fgineeringand whatan engineer

white crayons

5. Explain to students that in the last lesson of this unit, they will be Biiia drawidg and a science drewing. DIscuss the
B e and a science di g ;i 0 rulers
using the steps to “1?'_6"35'9" Pf°°§35 to S“ﬂ a solution ;0 a "2’!{1 lGuide students to understand that scientific drawings scissors
Interesting problem. Tell students, “In order to get ready and help [ sing the vocab cards or posters non-living organisms. Blueprints are used to show tudent phot
student photos

you remember each step, you will be creating a design manual.”
6. Pair students to complete the Talk About It slide in the
PowerPoint.

7. If time allows, show students one or more of the Lesson 2 videos.

oe|le|e sing to give students time to look at
I hs. Ask students, “How do pictures
pad or whatis read to us?” Help
at the pictures or illustrations
feaders can focus on details and

| Tell students they will be drawing their own i
Y, 0 blue and black construction paper

Playdoh or Crayola Air Dry Clay
Buildingmaterials

s carefully observe their object and answer the
Explain to students that they will draw and label a

WRAP UP: Revisit the learning objectives and call on students to DA | esson 1 Lesson 2

DETAILED LESSON PLANS
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Journal activities

include:

e Applying vocabulary

o Short written response
e Writing to explain
e Labeling diagrams

Lesson 6
Design a Solution

Brainstorm a list of ideas for a crab ¢
Write all your ideas no matter how wi

[

Lesson 5
Inspired by Nature

Engineers observe nature. They look at
special features animals have that help
them Engineers think about how they

Al
How does the design process
help engineers? Desicn Process -\ on 5
N &N Inspired by Nature
—_— e X
« IMAGINE What is biomimicry?
« Puan
< GREATE 5=
smove v S
E Many inventions are inspired by nature. \
Lesson 3 2o What grimgle irepired these inventions?
What is technology?
Circle the pictures of technology. B %’f;i?nm;dlg%&‘g{g‘igls
>
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6= G?j e \'t 3 () What are natural materials?
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Lesson 3
What is tech|

What is technology?

£ \wrife fhe names of th

Isall
technology
electronic?

D yes

in the picture below?

xplain some ways people
use technology every day.

‘\ Lesson 4 Natural 8
KN Man-made Materig

.)_ | £ What manmade objects do y

ese natut
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on 2

e Design Process

) What is the engineering design process?

lue the steps 1o the design process in the
7Zorrect order. Use your bookmark to help you

[ 2]

i What is a blueprint? Why do
engineers make blueprints?

‘i' What toy have you seen that
might have been designed by an
engineer?

‘What is engineering?

What are some kinds of engineers?

(A ) How do engineers improve people’s lives?

Put a«next fo things > 5
@
&N an engineer might design

. machines

special shoes

Engineering Vocabulary %
engineering needs 3
solution improve r:
design materidls 3
blueprint natural
prototype man-made
diagram biomimicry 3
design process  technology 3

‘Write any new words you learn.

T

LESSON RESPONSE JOURNAL



HIGH-ENGAGEMENT LESSONS

LESSON 6 Designing
TALK ABOUT IT Solutions

Talk with your partner about
wildlife crossings you have seen.

What technology could

LESSON 4 Natural or
=N Tell your partner the difference

W= 2 )93 | between natural and man-made
Vi o materials.

WILDLIFE
you use to protect wild | CROSSING Make a list of the = ==
danimals as they crossa  |em zfm materials needed to ,
LESSON 3 What is 7
TALK ABOUT IT technology? Analyze
a Design

Talk with your partner about
the different technology people
have in their homes.

What technology does

your family use at home?

QUESTION:

How does the shape &
and material of an

(:\ Make a
Blueprint
QUESTION:
How can you make a blueprint
of an object in your

classroom?

Draw a detailed diagram that
includes measurements of
an object in your
classroom.

object help it to work? \»
Thivmle by b 3l =1 i ) \ \

7
{ LESSON 2
=

Create a

What is
engineering?

LESSON 1
TALK ABOUT IT

Talk with your partner and compare
@ a blueprint to a scientific drawing.

,@
“\ 4
.\'j,m_ ./ How are they the same and different?

R G (N P e The Heart

/ INVESTIGATE Design Manual
QUESTION: aasssansaas:
How do engineers | — ———
use the design ||| pesign Prooess |
process fo solve || ""A

\“Qﬁ"‘; LESSON 1 .

o BT Write About It

5 * FE— Complete Lesson 1
————| inyour science
; E— journal.

Q LESSON 5 Build a
i INVESTIGATE Prototype
QUESTION:

How can you make a protfotype
of an object inspired by nature?

Use clay to make

a prototvpe of a ‘-!

fnar LESSON 5
Sl TALK ABOUT IT

Talk with your partner

another example g =

of biomimicry? &

What is
Biomimicry?

about what biomimicry is.




Each lab builds on
the previous one as
students gain knowledge
of engineering practices

MAKEA — _ &
BLUEPRINT—e.&:€

| Object: ekecTric P@Y\Cl] SVWPQHQV

What problem does the object solve?

T fixes broken or dull fips
| on pencils So NOu can write .

Is the object electronic?

@/yes D no

ZT>

and learn the steps of
the design process




CULMINATING DESIGN PROJECT

" Méet An En

“Hello! My name is Dr. Jlamll
| am an environmental: 3
¢ . ~eer. | work to protect
el ‘&serve natural .
- wildlife an('iwpreserven s
-+ats oft Christmas Isianc.-
habitats Of SR % e / Ak
ﬁere on thé:i\é.l\\and; | study the mgra;c;rglstion =l
Y=L currently, | am working on Titog
il S 1y, busy roads and raliway

crabs safely cross ) 4
h(:‘tph:drhigrate‘t'd the ocean to lay their €88 ,

like to help me?

e

Would you

/m Draw a diagram of your design idea Write the steps you will fake. J

DESIGN A SAFE Name -
WILDLIFE CROSSING retaent
Brainstorm a list of ideas for
solving the problem
- J
~
How could you improve your desig
X

Students apply
the steps of the
design process in a

. culminating project

) LESSON 6 Design a
¢ INVESTIGATE Crab Crossing

»

" QUESTION:

What solution can you design to
protect red crabs as they migrate
to the ocean?

Use the steps of the
engineering design
process to help

Dr. Jamila design

a solution.
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Name
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BiE it QNS

The propellers on a wind turbine

D\rec"\on
Loy the tite car Lt
0 o e e mimic the shape of
| 2} Read eadh ©©
@ N\Q\Oh the CO\JSBS
\ 1o the offects under venti k
o o oords. ¢ on to the natural def ".
e oomp\e"e ' » —L‘
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= | E _ GINEERING
| ” Write the letter of the correct an: V Ry
. : ' 3 swer in each box
e a WhOle's fin —/‘_’/_’JI—I
Co |
tton, wool, and ston
e
materials.

A. man
-1
l(-’»:. soft
. natural
D. hard

Choose the correct
word fo complete
the sentence

Practice

LITERACY SKILLS

Write the letter in
fhe matching PO
on your pqpe\".




FOCUS WALL RESOURCES

Vocabulary

ESSENTIAL | ./

QUESTION

GUIDING
2+ QUESTION

How do engineers [ Ase
use ShOpeS Ond ~ lutions to prOblemSJ
patterns found L
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nnature? (L9
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Focus Wall ODbjectives ehgineering is.
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UNIT PLANNING BINDER
@& T AT

Organize the
resources in a handy
planning binder

r ;o
ENGINEERING . cover & spines
DESIGN . . .
EACHER . sepfnon dividers
GUIDE e divider tabs

PLAN TEACH ASSESS
an in-depth
and effective unit
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BONUS Bulletin Board Set

ASK Identify the Problem
e

* What is the
problem?

» What are the rules |
or requirements?

« How would

someor

* Brainstorm ideas
and solutions.

* Make a list of your

PLAN Drow o desion

* Draw a diagram.

* What materials
will you need?

* Write down the
steps you will
take.

build your design.
» Test your design.

* Does it work the
way you intended?

IMPROVE roke it better

_ Nafbo . .

CREATE rolow your plan

’.| * Follow your plan to

in your

t work?

our

‘ PRESENT srow others

» Share your design
with others.

» Explain its parts.

* Share how
it solves a
problem.

Title letters, decorative elements & posters
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Students gain an
understanding of:

« Engineering practices

« Types of engineers

« Engineering design process

« Drawing diagrams

« Building models

« Natural & man-made materials
e Biomimicry

e Technology in engineering

e Designing a solution

« Testing & evaluating a design
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Second Grade Science Units for NGSS
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