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Grade 4 Science Released Item Information

. 1 Assessment Depth of 2 Tot.al
Item Number Big Idea Target Knowledge Item Type Answer Key Pos§1ble
Code Points
1 INQ PS 1-1 2 MC A 1
2 SAE PS2-4 1 MC B 1
3 SAE PS 3-7 2 MC B 1
4 POC PS 1-2 2 CR 4
5 INQ ESS 1-1 1 MC C 1
6 SAE ESS 1-4 1 MC D 1
7 FAF ESS 1-6 2 MC A 1
8 SAE LS 2-5 1 MC D 1
9 SAE LS 2-6 2 MC B 1
10 POC LS 4-9 2 MC B 1
Grade 4 Science Released Inquiry Task Information
Depth of Total
Item Number Big Idea' Inquiry Construct Knowledge Item Type® Possible
Code Points
1 INQ 8 2 CR 3
2 INQ 12 3 SA 2
3 INQ 10 2 SA 2
4 INQ 2 SA 2
5 INQ 2 SA 2
6 INQ 13 3 SA 2
7 INQ 4 2 SA 2
8 INQ 13 3 CR 3
'Big Idea: FAF = Form and Function, INQ = Scientific Inquiry, MAS = Models and Scale,
NOS = Nature of Science, POC = Patterns of Change, SAE = Systems and Energy
’Item Type: MC = Multiple Choice, CR = Constructed Response, SA = Short Answer




NECAP 2010 RELEASED ITEMS
GRADE 4 SCIENCE

PS1 (K—4) INQ-1 Students will collect and organize data about physical properties in order to classify objects
or draw conclusions about objects and their characteristic properties (e.g., temperature,
color, size, shape, weight, flexibility).

@ A student flattened a 25-g ball of clay.
The flattened clay also weighed 25 g.
Which conclusion is best supported by
this information?

A. Weight does not change when the
shape of an object changes.

B. Weight does not change when the
texture of an object changes.

C. Weight does not change when the
flexibility of an object changes.

D. Weight does not change when the
temperature of an object changes.

PS2 (K-4) SAE-4 Students will, given a specific example or illustration (e.g., simple closed circuit, rubbing
hands together), predict the observable effects of energy (i.e., light bulb lights, bell rings,
hands warm up) (e.g., a test item might ask, “What will happen when . . . 7).

@ Which of the following is an example of
heat made by friction?
A. a candle burning
B. hands rubbing together
C. water heating on a stove
D. sunlight warming a sidewalk
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GRADE 4 SCIENCE

PS3 (K—4) SAE-7 Students will use data to predict how a change in force (greater/less) might affect the
position, directions of motion, or speed of an object (e.g., a ramp and a ball).

@ Kristen pushes an 8 kg ball and a 5 kg
ball toward Jeremy. She wants the balls
to reach Jeremy at the same time.

How does Kristen push the balls?
A. She pushes the 8 kg ball more
gently than she pushes the 5 kg ball.

B. She pushes the 8 kg ball harder than
she pushes the 5 kg ball.

C. She pushes the 8 kg ball in a
different direction than she pushes
the 5 kg ball.

D. She pushes the 8 kg ball and the
5 kg ball equally.
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GRADE 4 SCIENCE

PS1 (K—4) POC-2 Students will make a prediction about what might happen to the state of common materials
when heated or cooled or categorize materials as a solid, liquid, or gas.

@ On Day 1, a tray of crayons is left inside a car on a hot afternoon. On Day 2, the
temperature is cool. The crayons form one piece of solid wax that takes the shape of
the tray.

Day 1 Day 2

a. Explain how the crayons formed one piece of solid wax.

b. Explain why the crayons took the shape of the tray.



NECAP 2010 RELEASED ITEMS
GRADE 4 SCIENCE

Scoring Guide

Score Description

Response demonstrates a thorough understanding of what might happen
4 to the state of common materials when heated or cooled. The response
explains how crayons formed one piece of solid wax. The response
explains why the crayons took the shape of the tray.

Response demonstrates a general understanding of what might happen
3 to the state of common materials when heated or cooled. The overall
response is general.

Response demonstrates a limited understanding of what might happen
2 to the state of common materials when heated or cooled. The overall
response is limited.

Response demonstrates a minimal understanding of what might happen
1 to the state of common materials when heated or cooled. The overall
response is minimal.

0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

a. The crayons melted into a liquid and blended together (turned from a solid to
a liquid) when it was hot, and then the crayons formed one piece of solid wax
when it was cool.

b. When the crayons were a liquid, they took the shape of the tray because that is
a property of liquids.



NECAP 2010 RELEASED ITEMS
GRADE 4 SCIENCE

Score PoInT 4

Response demonstrates a thorough understanding of the changes in the state of materials when heated or
cooled (“hot . . . melted,” “cool . . . became a block”). Response explains why crayons take the shape of
the tray (“Liquid takes the shape of the thing it’'s in”).
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Score PoinT 3
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Response demonstrates a general understanding of the changes in the state of materials when heated
(“hot . . . melted,” “cool . . . hardened’). Response generally explains that crayons take the shape of the
tray because ‘it changed from a solid to a liquid and hardened.”

Score PoinT 2
(ExampLE A)
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Response demonstrates a limited understanding of the changes in the state of materials when cooled.
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Score PoINT 2
(ExampLE B)
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Response demonstrates a limited understanding of the changes in the state of materials when cooled.
Part b does not address solidifying when the crayons cooled in the car, although the response does
state that they “were a liquid so they took shape of tray”

Score Point 1

Response demonstrates a minimal understanding of the changes in the state of materials when heated.
Response contains an error related to the crayons “drying up.”
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Score Point 0
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Response is incorrect.
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ESS1 (K—4) INQ-1  Students will, given certain earth materials (soils, rocks, or minerals), use physical properties
to sort, classify, and describe them.

© A student has an earth material. Which
is the best way for the student to find
out if the earth material is soil?
A. weigh the earth material
B. heat the earth material

C. look for pieces of dead plants in the
earth material

D. measure the size of the pieces in the
earth material
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ESS1 (K-4) SAE-4  Students will explain how wind, water, or ice shape and reshape Earth’s surface.

@ The picture below shows a rock with
water in its cracks.

What is the most likely cause of the
rock breaking apart?

A. wind making the rock fall

B. wind eroding the cracks

C. water changing to vapor

D. water changing to ice

11
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ESS1 (K-4) FAF-6  Students will, given information about earth materials, explain how their characteristics lend
themselves to specific uses.

@ An carth material is used to make the
products listed below.

« automobile parts
* airplanes
* tennis rackets

Which characteristics make this earth
material useful for these products?
A. strong and lightweight

B. magnetic and flexible

C. easily shaped and soft

D. conducts electricity and heat

12
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LS2 (K—4) SAE-5 Students will recognize that energy is needed for all organisms to stay alive and grow or will
identify where a plant or animal gets its energy.

@ The diagram below shows living things
in a pond.

N2

M

- Dragonfly
\\
B / Water lily

Snapping turtle

Which living thing changes the energy
from sunlight into food energy?

A. dragonfly

B. fish

C. snapping turtle
D. water lily

13
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LS2 (K-4) SAE-6 Students will describe ways plants and animals depend on each other (e.g., shelter, nesting, food).

@ Eagles nest high in dead trees. All of the
dead trees in an area are knocked down.
Why does the number of eagles in the
area decrease?

A. The eagles start nesting in live trees
instead of dead trees.

B. The eagles no longer have a good
place to build nests.

C. The eagles no longer have materials
with which to build nests.

D. The eagles start nesting on the
ground instead of in dead trees.

LS4 (K-4) POC-9 Students will distinguish between characteristics of humans that are inherited from parents
(i.e., hair color, height, skin color, eye color) and others that are learned (e.g., riding a bike,
singing a song, playing a game, reading).

@ A basketball player is seven feet tall.
Why did he most likely grow that tall?

A. His birth parents played basketball.
B. His birth parents are also tall.

C. He stretched his legs every day.

D. He learned how to play sports.

14
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Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 8: Use accepted methods for organizing, representing, and manipulating data.

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

Title:

Median Change in Height of Sand (mm)

Investigations

15
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Scoring Guide

Score

Description

The response demonstrates a general understanding of how to make a
bar graph of the data collected for the three investigations. The response
includes a bar graph of the data with an appropriate title and scale and
appropriate labels.

The response demonstrates a limited understanding of how to make
a bar graph of the data collected for each of the three investigations.
One element of the graph may be missing or incorrect.

The response demonstrates a minimal understanding of how to make
a bar graph of the data collected for each of the three investigations.
The response must include accurate graphical representation of data to
score a 1.

0

Response is incorrect or irrelevant to the skill or concept being
measured.

Blank

No response

Training Notes:

A bar graph must include a title, a scale, and labels on the x-axis. Sample
responses for the title and x-axis labels include

Title: appropriately related to the investigation
* Note: “Bar Graph” and “Graph” are not appropriate titles.

x-axis labels:
e “Sand Only” or “Sand”
e “Sand with Sticks,” “Sticks,” or “Grass”
e “Sand with a Fence” or “Fence”

Scale:

e Evenly spaced values
* Range of values that fit on graph

16




NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoinT 3

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

Title: Sam! Ny &ﬁg;&mni._

=

D

Median Change in Height of Sand (mm)
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The response demonstrates a general understanding of how to make a bar graph of the data collected for
the three investigations. All parts of the bar graph are properly graphed based on the Data Table (on next
page). The x- and y-axes are appropriately labeled and scaled, and the title is appropriate.

17
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Score PoINT 3 (CONTINUED)

Data Table
Median Change in Height
Median Change in

Investigations Height

(mm)
Sand Only 9
Sand with Sticks (dune grass) 9
Sand with a Fence 3

18
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Score PoINT 2

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

Title: -

\S
\4
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Median Change in Height of Sand (mm)
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The response demonstrates a limited understanding of how to make a bar graph of the data collected for
each of the three investigations. The response correctly graphs the values from the Data Table (on next
page). The scales and labels are appropriate. Having no title prevents a 3 score.

19
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Score POINT 2 (CONTINUED)

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only C‘ m ”'\
Sand with Sticks (dune grass) 5 vv\ M\
Sand with a Fence 3

20




NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score Point 1

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

{

Title: LOO.{\X

Median Change in Height of Sand (mm)

M
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Investigations

The response demonstrates a minimal understanding of how to make a bar graph of the data collected

for each of the three investigations. The response includes an acceptable title and shows an attempt to
graphically represent the data from the table (on next page). The inappropriately labeled x-axis and the lack
of a scale make this response earn a 1 score.

21
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Score PoINT 1 (CONTINUED)

Data Table
Median Change in Height

Median Change in
Investigations Height
(mm)

Sand Only - \

Sand with Sticks (dune grass) ‘\' \

Sand with a Fence 3

22




NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score Point 0

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

Title:

Median Change in Height of Sand (mm)

Investigations

The response does not demonstrate an understanding of how to construct a graph based on the data on
next page. There are no correct elements.

23
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Score PoINT 0 (CONTINUED)

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only 2
Sand with Sticks (dune grass) 5—
Sand with a Fence 3

24




NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Broad Area of Inquiry:
Inquiry Construct 12:

Developing and Evaluating Explanations
Use evidence to support and justify interpretations and conclusions or explain how the
evidence refutes the hypothesis.

@ Read your prediction on page 2. Check the box for the statement that best
describes your data.

[ ] The data supported my prediction.
[ ] The data did not support my prediction.

I know this because

Scoring Guide

Score

Description

The response demonstrates a general understanding of how to support
2 a prediction with data. The response identifies whether the data did or
did not support the prediction and supports the answer with reasoning.

The response demonstrates a limited understanding of how to support
1 a prediction with data. The response may or may not indicate if data
supports or does not support the prediction.

0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

Response indicates whether the data supported or did not support the prediction and
provides reasoning.

Sample response:

The data supported my prediction. | know this because | predicted that the wind will
make the sand dunes smaller. In each investigation, we blew on the sand and the
height of the sand dune got smaller.

25
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Score PoINT 2

@ Read your prediction on page 2. Check the box for the statement that best
describes your data.

@ The data supported my prediction.

[J The data did not support my prediction.

I know this because .J- 'are,'{ cred,  thatr overzhene the wind
Hows il .sand danes QY?;‘ yhle smaJ; d;mﬁ_s g:'f
because befor we blwe on the Sand Cwith
wo  shieks or fence ) t\i&_l«g%}bﬁ_u&s_l]xmn_m

otrer blwih,y H‘:d Lvei/qh‘r was 7mm.

The response demonstrates a general understanding of how to support a prediction with data. The
response takes a position (“The data supported my prediction”) and provides supporting evidence
with a clear discussion of the investigation (“after blowing the height was 7mm”).

Making a Prediction

I predict ﬂmal wiing CL\an'yﬂi bﬁ.g!:u gnd‘ :anz oE

Sand Junes

because Ovey~ *ine, W L;en uinci blawg o ﬂ,@.
S—ﬁﬂd‘—drwéﬁ:S—J—lﬂﬁ._Sﬁn_i_bm,;ga cxu\cqj _Qh,d,/

,_{’L)é Sond dunes gef Su,zg“cﬁ, : =
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Score POINT 2 (CONTINUED)

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only 3
Sand with Sticks (dune grass) 2
Sand with a Fence 3
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GRADE 4 SCIENCE

Score Point 1

@ Read your prediction on page 2. Check the box for the statement that best
describes your data.

ﬂThe data supported my prediction.

(] The data did not support my prediction.

I know this because n my ,a 9& l_'d.m Lip ;ﬁ
o, | T

the Wil wo Move -)—}"6 35q
wa® wright . -

The response demonstrates a limited understanding of how to support a prediction with data. The
response takes a position (“The data supported my prediction”). The prediction said the sand would
move, and the sand did move during the investigation. No specific examples from the investigation

are used to support the position.

Making a Prediction

I predict 'H\e ng Wi” move ",’he .SZ')& aU\ﬁQ

secause Sand 15 ol 10 .bea..v_y _.&_n&_iy ey
”0‘ nove
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoINT 1 (CONTINUED)

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)

Sand Only 7
Sand with Sticks (dune grass) ’ ’
Sand with a Fence 3
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Score Point 0

@ Read your prediction on page 2. Check the box for the statement that best
describes your data.

[%l’he data supported my prediction.
[] The data did not support my prediction.
I know this because L jered Y. 9 edition ond

’OOLQ’J over 4""( lr\‘(\,/lna}lﬂ'} 7”101!‘ _Z
gothered  from wy erperiment

The response does not correctly respond to the item and demonstrates no understanding of how to
use data to support a prediction.

Making a Prediction

[ predict that Hhe wind will make /arqe/ sard  dunes in som
Fla(es and 5Ma//(r _éﬂJ danes n qrm‘ﬂ\ 10 f [50 ‘t""k
'},,f ﬂe _Sf,cl/ e ose u&m; el Q/au_S w:/’ move 7100.
because “’" W’?J fu// lu'lo'" Sfof a"c/ Mikf’ "'“”"(

e ve anoﬂe/_s ,5 o/‘ u/ﬁ?h /{ve 30"‘/ "”OV(J,, e

spg‘f won +  be as Agﬁ 65 onothes
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GRADE 4 SCIENCE

Score PoINT 0 (CONTINUED)

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only } Qwmm
Sand with Sticks (dune grass) /0 e
Sand with a Fence 3mm
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Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 10:  Summarize results based on data.

@ Look at your graph on page 3 and think about your data.

Describe how your data for Sand with Sticks is different from your data for
Sand Only. Use the data to support your answer.

Scoring Guide

Score Description
The response includes a general description of how the data for the
2 sand with sticks is different from the data for sand only and uses data
to support the answer.
The response includes a limited description of how the data for the sand
1 with sticks is different from the data for sand only and may or may not
use data to support the answer.
0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

Sample response:
The median height change for the sand with sticks was , which is less than
the median height change for sand only, which was

32




NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoINT 2

€ Look at your graph on page 3 and think about your data.

Describe how your data for Sand with Sticks is different from your data for
Sand Only. Use the data to support your answer.

The differense beweer7 the data for sand with Sy, cf)’(
aﬂd the duﬁf‘gp &nion/’ /:_ﬁom& iﬁc{ Or7/

had By dﬂd_.saﬁd_wub_.zi&j < bad /r&n/,
Thats a Lj 7777 d!mmﬁf

The response demonstrates a general understanding of how the data for the sand with sticks is
different from that for the sand only. The response describes how the data are different (“huge!”) and
uses quantitative data from the investigation as support (“I/mm” for the sand with sticks versus “5mm”
for sand only), as represented in the table below and on the graph on the next page.

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only 5’/}7,}7
Sand with Sticks (dune grass) ' el di
Sand with a Fence 37 vy
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GRADE 4 SCIENCE

Score POINT 2 (CONTINUED)

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

e Yedan* Charlae i1 f/emhf
WICASH e yvien 5

O _a =
\oON” —3‘“\

(=

SN

~
N

..
L

\
™

Median Change in Height of Sand (mm)
=X

~ U
‘_f‘;, s

-,

7 s Toie | (Sand wirhSid®) SaadOnl

Investigations
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Score Point 1

€ Look at your graph on page 3 and think about your data.

Describe how your data for Sand with Sticks is different from your data for
Sand Only. Use the data to support your answer.

SOf\A \m‘“ﬁ S'\.'Q,Y\f) wece AH‘:‘\'\?I\QQ—\‘ ‘pra{‘ﬂ
Sand Goly.Becosuse Sand Onlyy aa
on b Ser[ MQ(')\\QD hom 50{\"} wihn
Sﬁxq,\fi.

The response demonstrates a limited understanding of how the data for the sand with sticks is
different from that for sand only. The response describes how the data are different without using
quantitative data from the investigation as support, as represented in the table below and on the
graph on the next page.

Data Table
Median Change in Height
Median Change in

Investigations Height

(mm)
Sand Only 7
Sand with Sticks (dune grass) 5
Sand with a Fence 3
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GRADE 4 SCIENCE

Score PoINT 1 (CONTINUED)

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score Point 0

€ Look at your graph on page 3 and think about your data.

Describe how your data for Sand with Sticks is different from your data for
Sand Only. Use the data to support your answer.

T+, s diffecent becavsce w:’% J‘/'JCkS‘ l\z /<
hgud&z te  Kaock clow.n.

The response does not demonstrate understanding of how the data for the sand with sticks is
different from that for sand only.

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)

Sand Only Olm m}
Sand with Sticks (dune grass) 1 / mm)
Sand with a Fence 3
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoINT 0 (CONTINUED)

@ Use the data collected for each of the three investigations—Sand Only, Sand with
Sticks, and Sand with a Fence—to make a bar graph of the median change in height.

Title:

Median Change in Height of Sand (mm)

|
Sticke  Sandonly Feae

Investigations
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Broad Area of Inquiry: Planning and Critiquing of Investigations
Inquiry Construct 6: Provide reasoning for appropriateness of materials, tools, procedures, and scale used in the
investigation.

@ Explain why the results for Sand Only are helpful for understanding the results
for Sand with Sticks and Sand with a Fence.

Scoring Guide

Score Description

The response includes a general explanation why the results for sand
2 only are helpful for understanding the results for sand with sticks and
sand with a fence.

The response includes a limited explanation why the results for sand only

1 are helpful for understanding the results for sand with sticks and sand
with a fence.
0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

Sample response:

So you can know what difference sticks or a fence in a sand dune makes when the
wind is blowing.
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoINT 2

@ Explain why the results for Sand Only are helpful for understanding the results
for Sand with Sticks and Sand with a Fence.

Jhﬁ cesults for sand anly ace helpfo! {or
Ui 4/

€rs¥omfimd he result ?Lor sond widh
sticks and fam/J with o fence becave 1t

helyg 4o ock ot the oYigane belrye Yoy luck o}
the extyys. -7 R

The response includes a general explanation why the results for sand only are helpful for
understanding the results for sand with sticks and sand with fence. The response indicates that the
results for the “origanel’” (sand alone) can be compared with the results for “the extras.”

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only ‘()
Sand with Sticks (dune grass) g
Sand with a Fence 3
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score Point 1

@ Explain why the results for Sand Only are helpful for understanding the results
for Sand with Sticks and Sand with a Fence.

Qﬁ’v/ ,;uuwjjb,, dé(v“t-z .cgfz-z.i.ffL C )J zé/ Q. J‘J [
/ @, '

.~ y IR P & y ,21319_
Mauﬁc il Feioq M raeg «uﬁ

™

The response includes a limited explanation why the results for sand only are helpful for
understanding the results for sand with sticks and sand with fence. The response includes a limited
explanation why the results can be used to compare the effects of the wind when there are no
barriers and when there are barriers.

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only 5
Sand with Sticks (dune grass) L‘-
Sand with a Fence 3
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NECAP 2010 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score Point 0

@ Explain why the results for Sand Only are helpful for understanding the results
for Sand with Sticks and Sand with a Fence.

| \AH\ Fpna or\l \ft bleu) moc,\\ nole %And
4 \ \/\ \"‘\\'\
JMMM\_
A(Abﬁ‘_ﬂq_‘u_m&_&m Lence.

The response includes no explanation of comparison. The response discusses results only, not how
the difference in sand only versus sand with sticks/fence can help one understand what the
results mean.

Data Table
Median Change in Height
Median Change in

Investigations Height

(mm)
Sand Only \ l
Sand with Sticks (dune grass) 5
Sand with a Fence 3
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Broad Area of Inquiry:
Inquiry Construct 6:

Planning and Critiquing of Investigations

Provide reasoning for appropriateness of materials, tools, procedures, and scale used in the
investigation.

@© Explain why the models used in these investigations can be used to study how
wind changes sand dunes. Use your data and observations to support your answer.

Scoring Guide

Score

Description

The response demonstrates a general understanding why the

2 investigation of sand only, sand with sticks, and sand with a fence can
be used to study how wind changes sand dunes. The response uses
data and/or observations to support the explanation.

The response demonstrates a limited understanding why the investigation
1 of sand only, sand with sticks, and sand with a fence can be used to
study how wind changes sand dunes. The response may or may not use
data and/or observations to support the explanation.

0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

The investigation can be used to study how wind changes sand dunes because the
results from these investigations are similar to what happens to real sand dunes on
a beach. The students observed that sand dunes with grass stayed about the same
size but sand dunes only blew away. In the investigation, the data showed that sand
only lost (2 mm) more sand than sand with sticks, which is what happened on a real
beach. The sticks in the model sand dune were similar to grass in a real sand dune.
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Score PoINT 2

@© Explain why the models used in these investigations can be used to study how
wind changes sand dunes. Use your data and observations to support your answer.

Th@ <trow ana vYou \o\owmu g it s the wind,

Tho ple of sakd is the sand dune, The okicks
ace e AASS, The sond only is the sand dwies
with 1o gfass. When the wind bits the sand it

blows away But when it Wit s the mss)less
WS wWoy WCcanse i+ blocked,

The response demonstrates a general understanding of what the models and the investigation
represented. Observations of the investigations are used as support.

Data Table
Median Change in Height

Median Change in
Investigations Height
(mm)
Sand Only I-Ir——
Sand with Sticks (dune grass) 3
Sand with a Fence 3
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Score Point 1

@© Explain why the models used in these investigations can be used to study how
wind changes sand dunes. Use your data and observations to support your answer.

These Models can be ased 1O
study how mddﬁmgc;; Sand
_Ltm?s/ bcm&ﬁ 1< the ghme

tkngkihqf 2INS 107 NATUE
JUST o yMma lcr vension.

The response demonstrates a limited understanding of what the models and the investigation
represented. Neither data nor observations are used as support.

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only 5
Mm,

Sand with Sticks (dune grass) 3 mim.
Sand with a Fence 3
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Score Point 0

@© Explain why the models used in these investigations can be used to study how
wind changes sand dunes. Use your data and observations to support your answer.

The mMmore of + bbnsan¢+b+c}+__l_[s
covered the eSS ormawmnt gt |

will mowve, )

The response does not demonstrate understanding of why the investigation can be used to study how
wind changes sand dunes.

Data Table
Median Change in Height
Median Change in

Investigations Height

(mm)
Sand Only L'.
Sand with Sticks (dune grass) ,0
Sand with a Fence 3
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Broad Area of Inquiry: Developing and Evaluating Explanations
Inquiry Construct 13: ~ Communicate how scientific knowledge applies to explain results, propose further
investigations, or construct and analyze alternative explanations.

@ Explain what people could do to keep the dunes at the beach in place. Use your
data to explain why this would work.

Scoring Guide

Score Description
2 The response demonstrates a general understanding of what would keep
the dunes in place and uses data to explain the answer.
1 The response demonstrates a limited understanding of what would keep
the dunes in place and may or may not use data to explain the answer.
0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

Sample responses:
e Dunes could be kept in place by planting beach grass; the data showed . . .

* Dunes could be kept in place by blocking the wind with fences or sticks; the
data showed . . .

Note: Other reasonable creative solutions (e.g., covering a dune with tarps) need to
be supported with data to be awarded full credit.
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Score PoINT 2

@ Explain what people could do to keep the dunes at the beach in place. Use your
data to explain why this would work.

pEOplﬁ Could @uuftm&atmrd_fﬂd_
dunesma__tcﬁsadm

auay SCom nc Sandl dur)e; e
whena you pul S o

YY _has
OY)\ Ez'mrvw3 bot Lhen +here “wes Safd

on\&,_-tacwn%im

The response demonstrates a general understanding of what may keep dunes in place (“a fence”) and

uses data from the investigation to support the explanation.

Data Table
Median Change in Height

Median Change in
Investigations Height
(mm)
Sand Only @
Sand with Sticks (dune grass) 6
Sand with a Fence 3
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Score Point 1

@ Explain what people could do to keep the dunes at the beach in place. Use your
data to explain why this would work.

People could uge. wWalls  ta keep
He <Qﬂd aunes In clhce because
¢ walls e afewd 1t Hhe sand

Waouldet: ke able +0 mewe  around.

The response demonstrates a limited understanding of what may keep dunes in place by suggesting
a plausible solution (“walls”). This explanation is not supported by data from the investigation.

Data Table
Median Change in Height

Median Change in
Investigations Height
(mm)
Sand Only q
Sand with Sticks (dune grass) 8
Sand with a Fence 3
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Score Point 0

@ Explain what people could do to keep the dunes at the beach in place. Use your
data to explain why this would work.

The Sand dunes 0ob  +he benihy
there wouwdd  not heed  unnd 4>lo;n}.

The response does not demonstrate an understanding of what can be done to keep the dunes in
place. No solution is presented.

Data Table
Median Change in Height
Median Change in
Investigations Height
(mm)
Sand Only 5
MMM
Sand with Sticks (dune grass)
Y
Sand with a Fence 3
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Broad Area of Inquiry: Planning and Critiquing of Investigations

Inquiry Construct 4:

Identify information/evidence that needs to be collected in order to answer the question,
hypothesis, or prediction.

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

Scoring Guide
Score Description
2 The response demonstrates a general understanding of the information

needed to evaluate the effect piling logs had on the erosion of the yard.

The response demonstrates a limited understanding of the information

1 needed to evaluate the effect piling logs had on the erosion of the yard.
0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

Sample responses:

* The distance between the fence and the river before and after piling the logs
e The width of the yard before and after piling the logs
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Score PoINT 2

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

, _T_;ﬁ_ i.n _‘fﬂ-:;f_\m .00 4349 1 anelle nNe EQLLI'O_?.QJ'.B}? +0
e 5 | _l«va’_r 2 Al ¥V \

\ ) B |
54 \u~]e£‘ '.Lho‘_. .I:Ll T. +

})2,[‘_ 1dea \.S_%y‘ )g 1A

The response demonstrates general understanding of the information needed. The response suggests
taking measurements over time to determine how much land, if any, is worn away.

Score Point 1

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

The amewrt of distauce betugen the fence
the water.

The response demonstrates limited understanding of the information needed. The response suggests
taking one measurement, not taking measurements over time.
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Score PoinT 0

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

The \nGoswmarion Yhat ctve nee 46 14 Hagl She

recds o fox biy nuge Secks ana hig Yade
699 tostor Hae CloleC AL jormol away dhe yord

The response does not address the question. The response proposes a solution rather than the
information that should be gathered.
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Broad Area of Inquiry: Developing and Evaluating Explanations
Inquiry Construct 13:  Communicate how scientific knowledge applies to explain results, propose further

investigations, or construct and analyze alternative explanations.

@ Describe another way Janelle could stop the river from wearing away her
grandmother’s yard. Use what you learned in your sand dune investigations to
explain why this would stop the river.

Scoring Guide

Score Description
The response identifies another way to keep the river from wearing
3 away the yard and includes a general explanation why it will work based
on what was learned in the sand dune investigation.
The response identifies another way to keep the river from wearing
2 away the yard and includes a limited explanation why it will work. The
suggestion may or may not be based on what was learned in the sand
dune investigation.
The response identifies another way to keep the river from wearing away
1 the yard and includes a minimal explanation or no explanation why it will
work.
0 Response is incorrect or irrelevant to the skill or concept being
measured.
Blank No response

Training Notes:

Sample responses:

e Build a rock or cement wall along the edge of the water. | learned that blocking
the wind will stop some of the sand from blowing away so by blocking the
water in the river it might stop some of the yard from washing away.

e Build a dam downstream from the grandmother's house. The water will stay
still and not flow quickly past the yard. | learned that blocking the wind will
stop some of the sand from blowing away and that stronger wind would move
more sand. So, by slowing down the movement of water, it might stop the
yard from washing away.
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Score PoinT 3

@ Describe another way Janelle could stop the river from wearing away her
grandmother’s yard. Use what you learned in your sand dune investigations to
explain why this would stop the river.

#ng Conclete dom could fﬁzp 7‘/;&
q e trom erp [%f graﬂdm 145¢.
ac

\4/;0 Al fé’e?m;{ e r&j}e

In ‘. o o

The response identifies another way to keep the river from wearing away the yard (“a strong
concrete dam”). The response includes a general explanation why it will work by referring to the
results of the investigation with the sand dune and the fence.

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

NeE Ntoratiar '1'
NoY u € })e
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Score PoInT 2

@ Describe another way Janelle could stop the river from wearing away her
grandmother’s yard. Use what you learned in your sand dune investigations to
explain why this would stop the river.

A Jarehie Couwld \”‘0\\,((’/ Qo Stone  wall So
W\ e water Wi ) Jus+ Crash of f
W L)) and et 30 on Yand,

Y

The response identifies a way to keep the river from wearing away the yard (“a stone wall”). The
response includes a limited explanation why it will work but makes no reference to the sand dune

investigation.

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

Janelle  wou haug Yo kvow how
oney g w%cr culrent Was,

W not dall -C}’Io*ugb

‘]’ he uq"cr huou\c\ Qo O\l r H/lﬁ_lggs _

o eed Vo hak o \o%_@ow\\n walle
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Score Point 1

Describe another way Janelle could stop the river from wearing away her
y P g y
grandmother’s yard. Use what you learned in your sand dune investigations to
explain why this would stop the river.

She could pile up Mocks SO the water wont g0
fo_her gfa_nd mothers pouse. |

The response identifies a way to keep the river from wearing away the yard (“pile up rocks”). The
response has a minimal explanation (“so the water won’'t go” to the house) and no reference to the
sand dune investigation.

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

She needs to kinow £ the pver qets_roore_woader
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Score Point 0

@ Describe another way Janelle could stop the river from wearing away her
grandmother’s yard. Use what you learned in your sand dune investigations to
explain why this would stop the river.

Joanelle Could burled o tFrench

Or mote tc)_itip_f_‘&ﬁ__weitz -
becaus e Fhe rensh woux\ld

Stop the water from goiry

ang for ther ch 7 The }rench,

The response proposes an implausible solution, demonstrating a lack of understanding of the intent of
the inquiry task.

@ What information does Janelle need to gather to see if piling logs stopped the
river from wearing away the yard?

Jopelle peeds ' for mat J‘a’), ) /Lé\e__

what stop 1 r ear. -
lan d
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