SINK THE WOOD CHALLENGE

Kindergarten — Physical Science

Elementary
Engineering

PURPOSE

IN THE SINK THE WOOD CHALLENGE, STUDENTS WILL:

Design and execute a process for sinking wood using the least number of
paperclips possible

Exhibit understanding of relevant science content/concepts

Construct relevant questions

Use appropriate tools and materials to complete task

Determine effective ness of their design/process

Answer the Focus Question: How can you find out exactly how many

paperclips it takes to sink particleboard and redwood?




NEXT GENERATION SCIENCE STANDARDS (NGSS)

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 impreved abject or tool.

K-2- Develop a simple sketch, drawing, or physical model to illustrate how the shape of an ebject helps it function as needed
ET51-2. 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.

Tha performance expactations above wera developad using the follewing elements from the NRC document A Framework for K-12 Sciance Education:

Asking Questions and Dafring Problems ET51.Az Defining and Delimiting Engineering Smlmure and Function
Asking questions and da'ﬁ'urﬂ‘?i'dprobluna In K2 Problems - shape and s*ahill'y of structures of natural
loullds on prier experencas progresses to * A situation that people wan: to change o n&d objects are related to their
SII'I‘I|:|-|EI descriptive guestions. craate can be approached &3 a 'am to be fuﬂctu:un ). (K-2-ETS1-2)
Ask guestons based on observations to find soived through engineering. (K-2-ETS1-1}

more information abm.rtﬂ'ra natural and.or = Askng guestions, makng cbsansations, and

designad worldis). (K-2-ETS1-1) gathanng information ama helpful in thinking
] Dufnea m that can be solved about problems. [K-2-ETS1-1)

lopment of 2 new or mproved = Before beginning to design a sciution, it is

object DrDDI:Il [I( 2-EI'S‘I 1:| mportant to clearly undarstand the problem.
Developing and Using Modals (K-2-ETS1-1)
Modeling in K—2 builds on prior experiences and ETS1.B: Developing Possible Sclutions
F’ugmaamw include using and developing modals = Designs can be conveyed h skewches,

l.e., diagram, drawing, physll:a mpllcs. dicrama, drawngs, or physical models. Thesa
dramatization, or storyboard) that represant reprasentations are useful in communicating
concrate avenis of desgn solutions. wdeas for & problem’s solutions to other people.
* Develop a simple modal basad cn evidence to (K-2-ETS1-2)
e & proposed object or tool. (K-2- ET51.C: Optimizing the Design Sclution
= Because there s always more than cne

Analyzing and Interpreting Data possible sclution to a problem, it is useful to
Am.lyzlng data in ¥K-2 bullds on prior experences compare and 1881 designs. (K-2-ETS1-3)

and progresses 1o collecting. recording. and
G e
. yze tests of an or ioel to

determing I 't works as in‘handed'?{lc'}-z-t—rm -3

Connectians fo K-2-ETS1_A: Defining and Dedimiting Engineenng Problams inciuda:
Kindergarten: K-PS2-2, K-ES53-2

Connectians fo K-2-ET51.68: Developing Possible Solutions to Problams include:
Kindergarten: K-ESS53-3, First Grade: 1-P54-4, Second Grade: 2-1L.52-2
Connectians fo K-2-ET51.C: Optimizing the Design Sofution include:

Second Grade: 2-ES52-1

Articutation of DCls scross grade-levels:
3-5.ETS1.A (H-2-ETE1-1), (K-2-ETS1-2),(K-2-ETE1-53); 3-5.ETS1.8 [K-2-ETS1-8) [H-2-ET51-3); 3-5.ET51.0 (K-2-ETS1- 1L [K-2-ETS1-2),(K-2-ET51-3)

Comman Core State Standands Commections:

ELA/Literacy —

RAL2A Ask and answer such quastions &s who, what, whene, when, why, and how to demenstrate understanding of key deta's in a text. (K-2-ETS1-1)

W25 'I"-'rtn ugﬁgrnfgjmd support from adults, wse a variety of digtal tools to produce and pubdsh writing, includng in colaboration with pesers. (K-2-ET51-

1

W.e.a acra infcemation from experiences or gather informaton from provided sounces to answer a question. (K-2-ETS1-1),-2-ET51-3)

5L.25 Cregta sudio recordings of s1oras of poems; add drewings or other visual displays 10 storias of recounts of experences when appropriate to clarnfy
dees, thoughts, and fee ngs. (K-2-ET51-2)

MMathematics —

MPE2 Reason absracty and guantiativaly, (K-2-ET57- T,.l|'K2 -ETS1-3)

MP4 Model with mathematics. (K-2-ET51- r},ﬂ( 2-ETS71-3

MBS Use appropricte tools strategice y. (K-2-ETST-1 | K-2-ETS71-3)

2MD.DAD Draw a picture graph and a ber graph (with single-unit scale] to represent a data set wih up to four categeres. Sove simple put-together, take-apart,
and compare problems using ation presented in & bar graph. (K-2-ETS1-11(K-2-ETS1-31
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CA ENGLISH LANGUAGE DEVELOPMENT CONNECTIONS

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

« P1.K.A.3: Offering and supporting opinions and negotiating with others in
communicative exchanges

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

o P1.K.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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DeveLor

PROTOTYPE

LAUSD

THE

ENGINEERING DESIGN PROCESS
(EDP)

A
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ENGINEERING DESIGN PROCESS (EDP)

AsK

« Whatis the problem or need?
« Whatis 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 o critical design review (peer review &
input).

« What materials are available?

DEVELOP - A - PROTOTYPE

» Follow your best diagram and build @ pgrototype.
» Test the prototype!

EVALUATE

* Improve your profotype!
* Conduct more compalfibility tesfs.
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BACKGROUND FOR THE TEACHER

You may teach this lesson once students have completed:

FOSS CA - WOOD AND PAPER
= Investigation 1, Parts 1-4

In Investigation 1, Part 4, students have figured out how to sink wood using
paper clips and rubber bands. In this Engineering Challenge, students will refine

their skills.
(This Engineering Challenge is a modification of Inv.1, Part 5)
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MATERIALS

FOR EACH TEAM (2 students)

2 Partficleboard samples
2 Redwood samples

1 Clear basin

1 Plastic cup

40 Paper clips, jumbo

FOR THE LESSON

e Individual student engineering notebooks

e Pine sample

e 50 Rubber bands, #8

e 1 Plastic cup

e Sponges

e Water*

e Paper towels*

e Newspaper*

e Teacher sheet no. 5, Center Instruction Card - Sinking Investigation

* Supplied by the teacher
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GETTING READY

1. Schedule the Engineering Challenge
The challenge requires 20 - 30 minutes at the center for three to five teams
(pairs) of students. Plan 10 minutes to introduce and 5-10 minutes to wrap

up.
2. Gather/Obtain Materials

3. Prepare Materials
Half fill the clear basins with water. The water should stay clean enough to
be used with several groups. Put about 40 paper clips into a plastic cup
for each pair of students. Put about 50 rubber bands in one cup for all the
students at the center to share.

4. Plan Partners/Teams

5. Print Focus Questions
Have Focus Questions printed on self-stick labels OR precut labels for
gluing into Engineering Notebook - How can you find out exactly how
many paper clips it takes to sink particleboard and redwood?
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GUIDING THE ACTIVITY

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

. ASK

Setting the Context

Call students to the rug and ask them if they were able to sink the
wood samples last time they worked with these materials. How did
they do it? [Aftached paper clips with rubber bands to the pieces of
wood.]

Present Problem or Need

Tell students that today they are going to work with two pieces of
wood and that this fime they are going to find out exactly how many
paper clips it fakes to sink each one.

Display the Focus Question and have students stick/glue the Focus
Question into their Science Notebooks.

How can you figure out exactly how many paper clips it takes to sink
particleboard and redwood?

Present Requirements and Restrictions

Requirements (Criteria) standards that must be met; rules/directions

that must be followed:

o Teams consist of two members.

o The wood pieces must lie completely flat on the bottom of the
basin.

Restrictions (Constraints) limitations that keep something from being

the best it could be; may be problems that arise or issues that come

up:

o Teams must figure out what is the LEAST number of paperclips
required to “sink” each wood piece.
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2. BRAINSTORM

e Teams gather materials (without the water basin) to assist in
visualization and planning.

.  CREATE - A - DESIGN

e Each member must draw a design individually, without team member

input, intfo his/her science notebook.

o Title the page “My design”

o Students should label parts of their design (i.e. wood, rubber bands,
paperclips) and show steps.

e Team members share designs with one another, compromise, and
collaborate in order to create into a “team design” incorporating an
aspect of each member’s own design.

o Title the next page in the science notebook, “Team design”
o Team members should each draw and label parts of this
collaborative design.

+. DEVELOP - A - PROTOTYPE

e Teams test their design / process.
o Ask feams to leave the paper clips and rubber bands on the wood
pieces once they have sunk them.

5. EVALUATE

e Move the water basins to another location where they will be out of the
way, but easily retrieved for use with the next group.
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Tell team they will make a graph to compare the g g
number of paper clips needs to sink the redwood <=
and particleboard.
Teacher facilitates discussion about student
successes and challenges.
o Draw students’ attention to teams that used a
fewer number of paper clips to sink their wood.
o After observation of other designs and input from colleagues,
students redesign and retest.
o Have students answer the Focus Question in their science notebooks.
» For scaffolding, sentence frames work well. For example, “We
found out exactly how many paperclips are needed to sink our
wood by "
» |f students are not yet able to write out the complete answer,
students may be given a printed sentence frame to complete.
e Possible answer: We found out exactly how many paperclips are
needed to sink our wood by adding paperclips one at a time.”
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