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Science and Engineering Practice(s) Focus:

Level:| (Gradebs
Primary Target Domain: Prwsical Sciences
Target PEs: | |5-PS1-1, 5-P51-2
Crosscutting Concept{s) Focus: Scale, Proportion, and Cuantity

Allowable ltem Types: SR, TE, CR

Developing and Using Models, Using Mathematics and Computational Thinking
Reasoning for PE Groupings: Mass (size micro to macro), and conservation of mass
Phenomenon: Sugar is no longer visible when it dissolves in water, but the mass of the mixture stays the same

5-P51-1 5-P51-2
Parformance Develop a model to describe that matter is made of particles too amall to be seen. Me=sure and graph quaniities to provide evidence that regardlees of the type of changs that
Expectations: occure when heafing. cooling, or mising substances, the total weight of matter is conserved.
- Clari ____ | Examples of evidenca could include adding air to expand a basketbal, compressing airin | Examples of reactions or changes could include phase changes, dissohing, and mixdng that
Anget e a gyringe, dissolving sugsr in water, and evaporating =it water. form niew substances.
Assessment Assessment does not include the atomic-scale mechanism of evaporation and Assessment does not include distinguishing mass and weight.
Boundary: caondensation or defining the unseen particles.
P51.A: Structure and Properties of Matter P51.A: Structure and Properties of Matter
= Matter of any type can be subdivided into particles that are too small to see, but even = The amount [weight) of matter is consarved when & changes form, even in trenations in
. . thean, the matier stil exsts and can be detected by other means. A model showing that which it seems to vanish.
- ..M: gases ane made from matter particles that are too smal fo see and are moving freely 3 z
arnund in spaca can explan many observations, including the inflation and shape of s | PS51.B: Chemical Reactions
balloon and the effecta of air on larger particles or chjects.
= Mo matter what meaction or change in properties ocours, the tolal weight of the substances
dioes not change. (Boundary: Mass and waight are not disbnguished at this grada leval )
Science and kdodeling in 3-5 builds on K-2 experiences and progresses to building and resiaing hathematical and computational thinking in 3-5 builds on K-2 experiences and progresses to
Engineering simpla modsals and wsing modals to represent events and design sobutions. extanding quankitative measurements to a varety of physical properties and wsing computation
Practicefs): = Lisa modals to describe phenomana. and mathematica to analyze data and compare altermative design solutions.
= Measzure and graph quantities such as weight to address scientific and enginearing guesbions.
and problams.
Scale, Propaortion, and Quantity Scale, Proportion, and Quantity

= Matural objects exist from the very smal to the immensely lange.

= Standard units are used to measure end describe physical quantities swch as weight, time,
temperatura, and wolumea.

Scientific Knowledge Assumes an Order and Consistency in Natural Systemns

= Science assumes consistent patterns in natural systemes.




5-P51-1 Develop a model to describe that matter is
made of particles too small to be seen.

5-P51-2 Measure and graph quantities to provide

evidence that regardless of the type of change that

occurs when heating, cooling, or mixing substances,
the total weight of matter is conserved.

ITEM
CLUSTER




Students are making lemonade using thres ingredients: water, lemaon julcs, and e—
sugar. Whilke making the lemonade, the students plan to Investigate how the
ingredients are affected by a physical change that happens when the ingredients are
stirred together. The students measure out how much of each ingredient they nesd
by following a recipe.

Water

Lemon juice Sugar L

=l © ) =)
Lemons i

Clck REPLAY to watch the x .
[ e —

(Stimulus)

The students pour the sugar from the measuring cup into the plicher and record the
information shown on the scale.

:_f:-;f'f" /Mmurlnﬂ cup

Mext, the students pour water Into the empty pitcher on the scale,. &

Then, the students pour the lemon juice into the pitcher of water, as shown. &——

VAY

f-—_-'




#1.

The studants want to detarming how much of sach ingredient will b2 in the lemonada,
Replay the animation by clicking the “REPLAY" button at the bottomn of the screan.
Type in the comect labels for the type of measurement you are collecting and than
complate the table with the data you collect while replaying the animation.

Measurement:
Ingredients
Units:
Sugar only
Water only
Water + lormon juice

ANIMATION fVIDEC:

Click FEPLAY to wetch the Click MEXT to comntinue
enimetion'vidso egain to thie mewt question.

5-P51-2
hMasasure and graph quartities to provide evidence
thist regardeas of the type of changs that cocurs
whan hastirg, coolng, or miking substancas, the
total weight of matter is conssrved.

Full eligrimant to the PE and tergeted dimansions
Irtended through the ertiety of the Hem cluster. Partisl
1o strong slignment to the dmenslons for each em &
achievad through Blignmant to 1he evidence stetements,
and s Incluahve of 6l Hem parts for any gven fem.

Using Mathematics and Computational Thinking
Methamatical and compatetional thinking In 35 bubds on
K~2 sxperlancas end progressss to edtendng quaniistve
messurements to & varkty of physical proparties end

uaing computation end methamatics o enslyzs dets and
compens absrnative desion solutions.

= Measure and graph quentifies such &s welght to addrees
ecientiic and anginearing quastons and problema.

Scals, Proportion, and Cuartity

= Stendard unks ere used to messure 6nd descibs
phiysical quentfiea such & welght, time, temparatura,
ENd WokImE




#2.

Part (a) The students add all the sugar in the cup to the pitcher with the water
and lemon juice. Determine the total mass of all the ingredients in the
pitcher once the sugar is added. Enter your answer, including units, into

the cormrect location in the table.

. S Mass
Ingredients in Pitcher (grams)
Sugar only 206
Water only 708
Water + lemon juice 944

Water + lemon juice + sugar

Part (b) Now you wil graph the data you caollected. Complete the graph to show
the mass of the ingredients in the pitcher after each ingredient is added. Click
on the top of the bar to drag and change the height of each bar. Then, type in
a label in the appropriate space below each bar. Type in the appropriate label
along the vertical axis (be sure to include an appropriate unit).

Mass of Ingredients in Pitcher

1200

1100

1000

Part (c) After stiming, the students observe that none of the sugar could be seen in
the lemonade mixture. Explain how the mass of the ingredients in the pitcher
right after the sugar is added compares to the mass of the ingredients after
the sugar is stirred.




#3.

Part {a) The sugar could not be seen after the mixture was stirred. Which
statement best explains what happensd to the sugar?

2 The sugar was destroyed by the liquids.
0 The sugar became liquid water when stimred.
0 The sugar separated into particles too amall to be seen.

O The sugar was changed into a new substance by the lemon juice.

Part (b) Based on both the experiment presented here and your knowledge,
which staternent(s) below provids strong evidence to support your answer to
Part (8)7 Salect all that apply

2 The mixture was stimed after the sugar was added.

2 The mass of the mbdure did not change after stiming.

& The ingredients added to the mbdure were almost all liquids.

2 The mass of the mbdure Increased when the sugar was added.

2 The sugar looked the same before and after it was added to the mixturs.

5-PS1-2
Measure and graph guantities to provide evidence
that regardless of the type of change that occurs
when heating, cooling, or mixing substances, the
total weight of matter is conserved.

Full alignment to the PE and targeted dimensions is
intended through the entirety of the item cluster. Partial
to strong alignment to the dimensions for each item is
achieved through alignment to the evidence statements,
and is inclusive of all tem parts for any given item.

P51.A: Structure and Properties of Matter

& The amount (weight) of matter is conserved when it
changes form, even in transitions in which it seems to
vanish.

P51.B: Chemical Reactions

» Mo matter what reaction or change in properties occurs,
the total weight of the substances does not change.
(Boundary: Mass and weight are not distinguished at this
grade level.)

Using Mathematics and Computational Thinking
Mathematical and computational thinking in 3-5 builds on
K=2 expetiences and progresses to extending quantitative
measurements to a variety of physical propertiss and

using cormputation and mathematics to analyze data and
compare alternative design solutions.

= Measure and graph guantities such as weight to address
scientific and engineering questions and proklems.

Scale, Proportion, and Quantity

» Standard units are used to measure and describe
physical guantitizs such as weight, time, temperature,
and volums.




#4.

The students lock clossly at the sugar and water and then research to find iImages  #+
of what the Ingredients look like when magnified using a powerful microscops.

Slide the slider to the right and left to observe what sugar looks like at different
rmagnifications.

Sugar crystal

o4d@»

Part {a) Describe one way that the sugar and the water would look similar If they were
both magnified under a powerful microscope.

Part {b) Develop a model to show what the sugar would look like when you slide
the slider above to the greatest magnification. Change the size of the circle in the
“Shape preview” box below to represent the matter that makes up the sugar, and
drag one or maore of the circles into the area for the magnified sugar crystal.

Magnified sugar crystal

0*6':'\3@:



#5.

YOUR MODEL:
Magnified sugar crystal

Sugar orgekal

Part (a) Your model shows what the sugar would ook like if vou could magnify it
using a powerful microscops, Dasoribe what wour modal shows about the sugar
crystals that your eyes are unable to =0,

Part (b) Dascribe how your modeal helps explain wihy the sugar seamed to
disappaar aftar the lamonade mixture was stimed,

Cilick MEXT to continus
to tha niest question.

5-P51-1
Cevalop a model o describa that mstter iz mads of
particks too small to ba asen.

Full sligrment to 1ha PE and terpeted dimansions |a
Intenced through the entinety of the Mem clustar, Partial
1o strong elignment to the dmensions for each tem E
achievad through Elignmant to the evidence stetements,
and |8 Incheatve of &l em parta for any oiven Hem.

P51 A Structure and Properties of Matter

» Meitar of any bype cen be aubdwided Into pariicies thek
@ oo amell 1o gea, DUt aven hen, the matter 1l exsts
and can ba detected by other means. A modd showing
thet ge=es ere made fom meter particies that &= too
emal bo 24 and ae mosng Tealy around in spece
can explain meny obesreations, including the indetion
and ehape of a ballcon and the afiecis of arF on Brger
perticies or objects.

Developing and Using Madels

Modalng In 3-5 bulds on K-2 experiences and progresses
to bullding and revaing simple models Bnd waing models to
repnesant evanta end deskan eolubons,

e Lige modds 1o gescrioe phenomand.

Scale, Proportion, and
= MWElUE objects edst fom thewery amall 1o the
immenasly BRge.




ety Estimated Hamnd or
Item s Brief Description item Type PE DCl SEP CCC EW Level Evs Points Time Autocmated
{rmim) Scornng
Stimulus. Praparing lemonads 4 2 - - : - : 3 -
Cesigning and populating a Text Emtrys S - 1.ai - - .
! data tabie Tabie Fit-in i ) . i k 1 i = i .
28 Calcuiate maszs of ingredisnt Computsaticn 1 : ':'_'_'_ 1 1 A
i)
. i oy o | PE1A a 5 i A e .
b=l 4] Grapning mazses of ingredisnts Giraphing B-PE1-2 S B 3 2 2a 2 2 A
L=
Dezcribe properties of . i
b Short Answer 2 o 1 2 H
incividual ingredients 2 =
Sa SR VT mMutipls Chaics 2 2a 1 3 A
of mass P 4
o S1.A -
5-P51-2 =18 B 3
identify evidencs of - — - . .
A conaansation of mass e E: = 1 1 2]
Stimulus Investigating ingrediants - - - - - : - - 1 e
DCescribe that both sugar and -
4a water are mads up of particies Shert Answer 1 1.aii 1 2 H
6-FS1-1 | PE1.A 2 3
Building a model fo ehow particiss Building a Modsl 1.ai N
4B of matier {Drag-anc-Drop) 1 1.aii . . o
Dezcribing the modsl and uze
Constructad 2ali
Sa—b of modsal in explaining science = 5-PE1-1 | PE1.A 2 3 2.3 ; 2 = H
SEpOnse da
phEnOmancn
Total: 8ot 11 iz 24




