2~ || DESIGNING HOMES FOR THE
. ‘ THREE LITTLE PIGS CHALLENGE

Second Grade - Earth Science

Elementary
Engineering

PURPOSE

IN THE THREE LITTLE PIGS CHALLENGE, STUDENTS WILL:

Design and build a structure that solves the three little pigs’ problem
by using the Engineering Design Process (EDP)

Exhibit understanding of relevant science content/concepts

Construct relevant questions

Use appropriate tools and materials to complete task
Determine effectiveness of their design

Answer the Focus Question: What scientific knowledge do you need

to know about the properties of natural resources?2




NEXT GENERATION SCIENCE STANDARDS (NGSS)

Students who demonstrate understanding can:

2-P51-1. Plan and conduct an investigation to describe and classify different kinds of materials by their cbservable properties.
[Clarification Statement: Observations could include color, texture, hardness, and flexibility. Pattems could include tha similar
properties that different materials share ]

2-P51-2. Analyze data obtained from testing different materials to determine which materials have the properties that are best
suited for an intended purpose ® [Clarification Statemeant: Examples of properties could include, strength, flexibility, hardness,

texture, and absorbency.] [Azzezament Bounasry: Azzeszment of qusnifaiive messurements iz imited fo lengifh ]

2-P51-3. Make observations to construct an evidence-based account of how an object made of a small set of pieces can be
disassembled and made into a new object. [Clarfication Siatement: Examples of pieces could include blocks, building bricks, or

other 3ssorted small abjects ]

2-P514. Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some
cannot [Clarification Statement: Examples of reversitle changes could include materizls such a5 water and butter at differant

temperaiures. Examples of irreversible changes could include cooking an egg, freszing a plant leaf, and heating paper.]

The perfiormance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Educalion:

Science and Engineering Practices

Flanning and Carrying Out Investigations
nning camying out lwﬁlﬁmw ELENE
questions or fest solutions to pro = in K—-2 builds
on prior expenencas and resses to simple
gmﬂigaﬁmi based on fai Iesfjs. which provide
ata o support sﬂ:lanamns or design solutions.
= Planand uct an investigation collaboratively
to produce data to serve as bizsis for
evidencs to answer a guestion (2-P51-1)
Anzlyzing and Inte ing Data
Analyzing data in K—2 builds on prior expenences
and progressss to collecting, recording. and sharing
observations.
= Analyze data from tests of an object or tool to
detemnine if it works as i . (2-P51-2)
Constructing Explanations and Designing
structing explanations igning in
K=2 builds mar!:x EXpEriences alg progresses to
the use of evidence and ideas in constructing
evidence-basad accounts of natural phenomena and

Dizciplinary Core Ideas

P51.A: Structure and Properties of Matter
= Different kinds of matter exist and many of tham
can be either solid or iquid, depending on
temparsturs. Matter can be described and
classified by its observable properties. (2-P51-1)
= Different p i=5 are suited to diffierent
purposes. (2-P51-2),2-P51-3
» A great vanety of objects can
small 52t of pieces. (2-P31-3)
F51I._Il3e:ﬂglmrinal Raaeﬁnnhs
. or coaling 3 substance cause
nhang?smal can be observed. g?;mirﬁ these
c 25 ars reversiols, and sometimes they are
not. (2-P51-4)

built up from a

Patterns

= Patterns in the natwal and human designed

wodld can be observed. (2-751-1)

Cause and Effect

= Ewents hawe causss that generate observable

atierns. (2-FE1-4)

= Simgle tests can be designed to gather svidence

to sugimrt or refute student ideas sbout causes.

(2-P51-2)
Ensrgy and Matter
. egtljems may break into smaJIEEr’FiacE and be put
£ ange shapss. (2-

=ther into larger pieces, or
h;g‘_a}

Connectons to Engineering, Technology, and
Applicadions of Science

Influence of Engineering, Technology, and
Science, on Society and the Natural World

aqning solutions = E human-made uct is designed b
dfsﬂg observations {firsthand or from media) to 3;;;"9 some km‘rmd of the HEEILIEJ W{lﬂlﬂ
construct an evidence-based account for natural and 5 built using matenials derived from the
natural world. (Z-P51-2)

phenomena. (2-751-3)
Engaping in Argument from Evidence
E = in a[ﬂm}entfré:lmeuideme in K=2 builds
On pror expenences and progresses i COmpsring
ideas and representations sbout the natural and
designed word{s).
- struct an argument with evidence to support
a claim. (2-F51-4)

Connections to Nawre of Science

Science Models, Laws, Mechanisms, and
Theories Explain Matural Phenomena
= Science searches for cause and effect
relstionships to explain natural events. (2-P51-4)

Connechions to ethar DCis in sscond greds: N

Artizulstion of DCis across grade-lewvels
4. E552.A (2-P51-3); S PSLA (2-P51-1),(2-P51-2).(2-F51-3); S.P51.B (2-P51-4); SL52.A (2P51-3)

ELAL tersoy —
Rl.21 Ask and answer such questions as wha, what. where, when, why, and how to demonstrate understanding of key details in a text. (2-P371-4)
RL23 Describe the connection between 3 senes of histosicsl events, scientic idess or concepts, or steps in technicsl procedurss in 3 text. (2-PS1-4)
R1.2.8 Describe how reasons support specific points the author makes in a text. (2-P51-2).(2-F531-4)
WA ¥Wits opinion pisces in which they introduce the ftopic or book they are writing about, state an opinicn, supply reasons that support the aginion, ese fnking
words (e.g., becawse, and, also) o connect opinien and reasons, and provide a concluding statement or section. (2-P51-4)
WaT qutci 2&;%15?%1 ?551933{'1 and writng peojects {=.g.. read 3 numbser of books on a3 single topic to produce 3 report; record science observations). (2-
-1},(2-P51-2),{24P51-3
;‘.I_'.EHHB ; Rzcall information from experiences or gather information from prowvided sources to answer 3 question. (2-P51-1).(2-P51-2),(2-P51-3)
{isthematics —
MP2 Reason ahstracly and quartitstively. (2-P51-2)
MP4 Madel with mathematics. (2-P51-1) (2-PE51-2)
MP.3 \Use approprisie toods strategicaly. 51-2)
2MD.D.10

Diraw a picture graph and a bar graph (with é-ndgle-urh scale) to represant 3 dats set with up to four categorizs. Solve simple put-together, tske-apan, and
compsre problems using inforrnation presented in & bar graph. [2-P31-1) 2-F51-2)
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Students who demonstrate understanding can:

2-E5532-1. Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land * [Clarfication
Statement: Examples of solutions could include different designs of dikes and windbreaks to hold back wind and water, and
different designs for using shrubs, grass, and frees io hold back the land ]

The performance expectation sbove was developed using the following elements from the MRC document A Framswark for K-12 Scisnce Education:

Science and Engineering Practices Disciplinary Core ldeas Crosscutting Concepis

Constructing Explanations and Designing ES52.A: Earth Materials and Systems Stability and Change
Solutions = 'ind and water can change the shaps of the = Things may change skowly or rapidly.
Wmnﬂm?aﬂ igning solitions in Er!':!‘largDptl the De Saluti Bl

ilds on prior experiences. Progresses i rnizi sign on neczion echn
the use of evi and ideas in constructing Becsuss ﬂnzrer?ﬁ always more than cne possible Lo md‘fﬁ:ﬁfguﬂm ‘f'i' i angr,
Endmne—basedmdnaml phenomena and schﬂ.wapfmblﬂﬂ. it is useful to compare and

ing EiETE Influence of Engineering, Technology, and

E&Tmrmltﬂesulmunsmapubhn ey sety and the Matural Workd
= Developing and using technology has impacts on
the naturalworld.

Connectons to Nawre of Science

Science Addresses Questions About the Natural
and Material World
= Scientists study the natwrsl and matensl world.

Comnechions o oiher DCls in second grads: WA

Artizwlstion of DCls across grade-bands
K.ETS1.A; 4 ES52.A; 4ETSA  4ETS1.B; 4ETS.C; S ES52A

Common Core Stafe Sfandards Connecfions:

ELALiterscy —
RI.23 Diescribe the connection betwesn 3 senes of historcs! events, scientfic idess or concepts, o %.PE in technical procedurss in a text. (2-E552-1)
RILZS Ciompare and contrast the most impertant points presented by two texts on the same topic. {22 -1
Lizthamatics —
2 Reason abstractly and quarmtu |-.rel; (2-EZ52A)
MP4 Madel with mathemstics. [2-E.
MP.5 \Ise appropriste tools 51mbeg|ca C(2-EEEE-1)
2MDEB.3 \Use addition and subtraction wel h|r 100 to sofve word problems invelving lengths that are given in the same units, e.g.. by using drawings (such as

drawings of rulers) and equations with 8 symbol for the unknown numbser to represent the problem. (2-E552-1)
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Students who demonstrate understanding can:

K-2- Ask questions, make observations, and gather information about a situation people want to change to define a simple
ETS1-1. problem that can be solved through the development of a new or improved object or tool.

K-2- Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed
ETS1-2. to solve a given problem.

K-2- Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of
ETS1-3. how each performs.

Tihe parformance expectations above were developed using the following elements from the WRC document A& Framewark for K-12 Science Eduwcation:

Science and Engincering Practioes
Asking Questions and Defining Problems ETS1.A: Defining and Delimiting Enginearing Structure and Function
Asking questiens and defining ams in K-2 Problems * Tha shapa and stability of structures of natural
builds on prior experiences progresses 1o * A situstion that pecple want to or and des: chjects ane related o their
Einpla descriptve questions. creata can be aporoached as a problem to be functionis). (K-2-
questions based on chearvations 1o find solved through engineering. (K-2-ETS1-1)

more informaticn about the natural and/or * Asking guesticns, making observations, and

designed woed(s). (K-2-ETS1-1) gathering information are halpful in thinking
= Define asimple am thet can be soved about probiemes. (K-2-ETS1-1)

through the development of a new or improved = Bafore baginning to design a solution, it s

DbpetorlndLL -2 ETE1-1) |rnpqr1£|nt 1u claan;.' understard the problem.
Developing and Using Models [K-2-ETS
Modeling in ¥-2 builds cn prior experiences and ETS1.B: Dmlq:lng Possible Solutions
E:mg'aaaaatu inciude using and developing models. = Designs can be conveyed through sketches,
£., diagram, drawing, ph'yﬁt:ﬂ] replica, diorama, drawings, or physical models. These
dramatzeton, or storyboard) that represent represantatons ame useful in communicating
mnmmurdmlgnadmw _ Ideas for a problem's solutions 1o other pecole.
* Daveop asimple model based on evideance to [K—E-E[SLB?J

?su;agrt a proposed object o tool. (W-2- ETS1.C: Optimizing the Design Solution

- * Bacausa thara s always more than ong

Analyzing and Interpreting Data pessile solution to & proolem, it is usaful 1o
Anglyzirg data n K-2 builds on prior experiences compare and test designs. (K-2-ET51-3}
and progresses to collecting, recording, and
shanng cbservations
= Maryzadmfmmtﬁalnnf |act or tool to

datermre if it works as int . [H-2-ETS51-3)

Cannections to K-2-ETS 1.4 Defining and Delimiting Enginsering Froblems includs:
Kindergarten: K-P52-2, K-E553-2

Connections to K-2-ETST.8: Dsmn'ca.l.ﬂg Fossible Solutions o Froblams nciu

Kindergarten: K-ESS3-3, First Grade: 1-P54-4, Second Grade 2-152-2
Caonnections to K-2-ETST.C: ﬂpnrwz.uﬂg the Design Salution inciuds:

Second Grade: 2-ES52-1

Articulstion of DCIs across grede-lavels:
3-5.ETS1.A [K-2-ETS1-1).[K-2-ETS1-2LK-2-ETS1-3); 3-5.ET51.8 (K-2-ETS51-2),[K-2-ET51-3); 3-5.ETS51.C [K-2-ET51-1).(K-2-ETS1-2),[K-2-ET51-3)

Cammon Core State Standands Connections:

ELASLitaracy —

AL2.4 Ask and answer such questions as who, what, whare, when, why, and how to demonstrate understandng of <ey detalls in a text. (K-2-ETS1-1)

W.2E 'nT'.E ug:l?asnc%and suppor from aduts, use & varety of digitel tools 1o produce and publish writng, inciuding n collaboration with peers. (W-2-ET57-
1).4K-2-ET51-3)

W.2B Aacell information from experences or gatner informatien from provded sounces to answer a questaon, (K-2-ETS1-1LR-2-ETS7-3}

5L.2.5 Create audo recordings of stories D[%DBI‘HS; edd drawings or other vsual displays to stories or recounts of experiences when approprate 1o clarfy
Ideas, thoughts, and fealings, K-2-£

Mathematics —

MP2 Reascn abstractly and guantitativey. (H-2-ETST1-11H-2-ET571-3)

MP4 Modal wih mathematics. K-2-ET51-1)(K-2-ET57-5)

MPS Use aporopriate 1ocls atra‘begu:a]ly M- 2-ETS1- TLK-2-ETE-3)

2.MD.0.10 Craw a picture graph &nd a bar I<I;rE::-n {with sing e-unit scale) to represent & data sat with up 1o four categories. Solve s mpe put-togethar, lake-apart,
and compens problems using information prasented in a bar graph. (M-2-ETS1-1)K-2-ETS1-31
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CA ENGLISH LANGUAGE DEVELOPMENT CONNECTIONS

e P1.2.A.1: Exchanging information and ideas with others through oral
collaborative conversations on a range of social and academic topics

e P1.2.A.3: Offering and supporting opinions and negotiating with others in
communicative exchanges

e P1.2.C.9: Expressing information and ideas in formal oral presentations on
academic topics

e P1.2.C.11: Supporting own opinions and evaluating others’ opinions in
speaking and writing

SPECIAL EDUCATION (SPED):

To make accommodations or modifications for students with special needs,
provide simple directions, instructions, provide multiple opportunities for
repetition, make frequent checks for understanding, use visuals fo accompany
all vocabulary, simplify questions, be specific with sequence and steps, provide
opportunity for paraphrasing, and adjust time and pacing.
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THE

ENGINEERING DESIGN PROCESS
(EDP)

/N
&) Four
\

BRAINSTORM

GOAL

DeveLor CREATE
A A
DEesiGN

PROTOTYPE
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ENGINEERING DESIGN PROCESS (EDP)

AsK

» Whatis the problem or need?

« What is already out there?

« What are the requirements (criteria) and
restrictions (constraints)?

BRAINSTORM

« What are possible solutions?
*» Choose your two best solutions.

CREATE - A - DESIGN

« Draw a diagram with labels.
 Have a crifical design review (peer review &

input).
 What materials are available?

DEVELOP - A - PROTOTYPE

« Follow your best diagram and build o pfototype.
« Test the prototype!

EVALUATE

* Improve your profotype!
* Conduct more compatibility tests.
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BACKGROUND FOR THE TEACHER

You may teach lesson once students have completed:

FOSS CA: Pebbles, Sand, and Silt
¢ Investigation 2 (Parts 1-4)
¢ Investigation 3 (Parts 1-5)
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MATERIALS

*Each team will use different building materials to allow for comparisons to be
made.*

FOR THE LESSON

e Individual Student Engineering Notebook
e Basins, 8-liter
e Clay, ceramic and dry powder
e Paper Plates
o Craft sticks
e Cardboard
o Straws
e Sand*
e Box of cornstarch
e Saucepan*
e Water
e Brick* (mini-loaf pans)
e Clay soil* (see Getting Ready for Making Bricks page 135)
e Dry grass and weed* (need to collect a few weeks before making bricks so
the grass can dry)
e Foil*
e White glue
e Spoons
e Cups
e Towels*
e Small toy pig*
e Hair Dyer or Fan* (to be used by the teacher)
* Supplied by teacher
**Teacher can add or take away from the materials list.
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GETTING READY

1. Schedule the Engineering Challenge
The challenge will take about three 45-60 minute sessions to complete:
e Session 1: Setting the stage, Ask, Brainstorm, Create a Design, Develop
a Prototype where students build bricks (let the bricks dry)
e Session 2: Continue Create a Design (let the house dry)
e Session 3. Evaluate

2. Gather / obtain materials

3. Prepare Materials
e Pre-make sand matrix (directions found on page 127 in FOSS Teacher
Guide).
e Dig up Clay Sail (directions found on page 135 in FOSS Teacher Guide).

4. Prepare materials by group or have stations

5. Plan Teams
e Plan for teams of 4 - 6.

6. Print Focus Questions
Have Focus Questions printed on self-stick labels OR precut labels for
gluing into Engineering Notebook —
What scientific knowledge do you need to know about the properties of
natural resources?e
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GUID'ING THE ACTIVITY

Students will engage in the Engineering Design Process (EDP).

This lesson is based on the Three Little Pigs story. In this activity the students are to
imagine that the wolf has already blown down the first and second pigs’ houses
and they must help the third little pig build a house so that when the wolf comes
he cannot blow it down. Prior to this lesson, during a Read-A-Loud, read the
story of The Three Pigs or tell the story of The Three Little Pigs.

1. ASK

Present problem or need

e Teacher says: “Students, the Big, Bad Wolf has just blown down two of
the three little pigs’ houses. The first and second pigs have run to the
third pig's house. The pigs need your help! They need you to build a
house that can fit all three of them and one that the Wolf cannot blow
down. Save the pigs!

e What kind of houses did the first two pigs build? What happened to
them when the wolf huffed and puffed?

e Together, research how bricklayer or masonry professionals lay bricks to
build walls.
o If you have a brick wall on campus, research that wall.
o If you do OR don't research online.
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2,

Present Focus Question: What scientific knowledge do you need to know

about the properties of natural resources? (Printed on self-stick labels)

e Display the Focus Question and have students stick/glue the Focus
Question into their Engineering Notebooks.
What scientific knowledge do you need to know about the properties
of natural resources?

Present Requirements and Restrictions
e Requirements (Criteria) standards that must be met; rules/directions
that must be followed:
o Design a house that...
= Fits 3 pigs
= Will stay standing after Wolf blows on it.
= Has an entrance
= Can have windows (optional)
» Fits on provided cardboard base
e Restrictions (Constraints) limitations that keep something from being
the best it could be; may be problems that arise or issues that come
up:
o Use only the materials provided: (FOSS: Pebbles, Sand, and Silt)
= Assign 1/3 of the class to clay bricks
= Assign 1/3 of the class to sand bricks
= Assign 1/3 of the class to dirt bricks
o Time limits

BRAINSTORM

e What type of house and roof could an engineer design and build that
the Wolf could not be able to blow down?

e How will we know if it will be able to stand up to Wolf's huffing and
puffing?e
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2. CREATE - A - DESIGN

e Each member must draw a design individually (2-3 minutes), without
team member input, into his/her engineering notebook.
o Title the page “My design”
o Students should label parts of their design

e Team members share designs with one another (3-5 minutes),
compromise, and collaborate in order to create intfo a “team design”
incorporating an aspect of each member's own design. (SEP-1)

o Title the next page in the engineering notebook, “Team design”
o Team members should each draw and label parts of this
collaborative design
Team members decide about how many bricks they will need.
Team members decide what the roof will be made of and the
design of the roof.

+. DEVELOP - A - PROTOTYPE

e Team make bricks (with materials assigned to their team)
Note: The teacher may want to create a sample size for students or
have a discussion on brick size that would work.
The dirt bricks need foil separators to create smaller bricks and need
about 6 — 7 days to dry. If possible, put out in the sun during the

Lauso | Engineering Lesson: Second Grade - Earth Science H

. ‘ | Designing Homes for the Three Little Pigs Challenge @'
Page 13 o )

A Division of Instruction

Elementary Los Angeles Unified School District
Engineering




Clay Bricks

Dirt Bricks

e Teams use white glue as spackle to build the brick house

e Teams make a roof for the house

e Teacher can let each team have one pig as a reference point.
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EVALUATE

e Test each design by seeing if three pigs can fit in the house.

e Test each design by using a hair dryer or a fan to simulate the huffing
and puffing of the wolf. (10 seconds)

e If time allows, have the teams work on improving their designs.

LAUSD
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Engineering
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EXTENSIONS (Optional)

Design other structures that can be wind-tested

Have students brainstorm constraints

This site features an extension lesson plan.

(www.teachengineering.org/activities/view/cub_earth lessonl_activityl).

The three little pigs may have survived the big, bad wolf but they are not

prepared for the big, bad storm. The three little pigs need engineers to

create a better brick for their house. The original brick house was damaged

by the previous storm. Water had damaged the bricks.

Language Arts Activity: There are many versions of The Three Little Pigs. Read

two different versions and have the students find similarities and differences.

o Recommendations:

= Artell, Mike. The Three Little Cajun Pigs . New York: Dial Books, 2006. (The
pigs build their houses in the swamp and Claude the Alligator is the villain)

» Kellogg. Steven. The Three Little Pigs. New York: Morrow Junior Books, 1997
(modern day version with a happy ending)

=  Marshall, James. The Three Little Pigs. New York : Grosset & Dunlap, 2000
(Classic format of the tale with a few exiras)
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http://www.teachengineering.org/activities/view/cub_earth_lesson1_activity1

