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Grade 4 Science Released Item Information

Assessment Depth of Total
Item Number Big Idea’ Target Knowledge Item Type? Answer Key P0s§ible
Code Points
1 POC PS 1-2 1 MC D 1
2 SAE PS 1-3 2 MC B 1
3 SAE PS 3-8 2 MC C 1
4 INQ ESS 1-2 2 MC D 1
5 NOS ESS 1-3 2 MC D 1
6 POC ESS 1-5 2 MC B 1
7 POC LS 1-3 1 MC B 1
8 SAE LS 3-7 2 MC D 1
9 FAF LS 4-8 2 MC A 1
10 SAE LS 2-6 2 CR 4
Grade 4 Science Released Inquiry Task Information
Depth of Total
Item Number Big Idea’ Inquiry Construct Knowledge Item Type? Possible
Code Points
1 INQ 2 CR 3
2 INQ 7 1 SA 2
3 INQ 10 2 SA 2
4 INQ 12 2 SA 2
5 INQ 6 2 SA 2
6 INQ 3 CR 3
7 INQ 12 3 SA 2
8 INQ 13 3 SA 2

'Big Idea:

NOS = Nature of Science, SAE = Systems and Energy, MAS = Models and Scale,

POC = Patterns of Change, FAF = Form and Function, INQ = Scientific Inquiry

2Item Type:

MC = Multiple Choice, CR = Constructed Response, SA = Short Answer




NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

PS1 (K4) POC-2  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.

@ A student concludes that the material in a
round bowl is a liquid. Which statement
about the material must be true?

A. The material is clear.

B. The material weighs 1 kg.

C. The material has a temperature of 35°C.
D

. The material takes the shape of its
container.



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

PS1 (K—4) SAE-3 Use measures of weight (data) to demonstrate that the whole equals the sum of its parts.

@ Susan uses 1000 g of plastic building
blocks to build a tower. Janet takes the

tower apart and uses all of the blocks to
build a ship.

What is the weight of the ship?
A. 500 g
1000 g

B
C. 1500 ¢
D. 2000 g



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

PS3 (K—4) SAE-8 Use observations of magnets in relation to other objects to describe the properties of magnetism
(i.e., attract or repel certain objects or has no effect).

€ A student wants to arrange two bar
magnets so they repel each other. Which
diagram shows the best arrangement for
the magnets?
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NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

ESS1 (K-4) INQ-2  Use results from an experiment to draw conclusions about how water interacts with earth
materials (e.g., percolation, erosion, frost heaves).

@ Students studied the rock diagram shown below.

Rain
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What does the diagram show?

A. how water moves rock from place to place

B. how different types of rock are formed

C. how rock gets moisture

D. how freezing and thawing of water breaks rock



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

ESS1 (K-4) NOS-3 Explain how the use of scientific tools helps to extend senses and gather data about weather
(i.e., weather/wind vane: direction; wind sock: wind intensity; anemometer: speed;
thermometer: temperature; meter sticks/rulers: snow depth; rain gauges: rain amount in inches).

@ Fourth-grade students use a rain gauge
to measure how much rain falls every
day for three weeks. They record the
information.

At the end of three weeks, which

question can the students best answer

using their data?

A. When will the next rainfall happen?

B. How much rain does grass need?

C. How much rain soaks into the soil?

D. Does it rain the same amount every day?



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

ESS1 (K-4) POC-5 Based on data collected from daily weather observations, describe weather changes or weather

patterns.

@ The table below lists the temperature at
different times on a summer day.

Summer Temperatures

Time Temperature
7:00 AM. 72°F
9:00 AM. 79°F
11:00 AM. 84°F
1:00 PM. 88°F
3:00 PMm. 93°F
5:00 PM. 90°F
7:00 PM. 84°F

How does the temperature change during

the day?

A. The day begins warm, cools down,

and then heats up.

B. The day begins warm, heats up, and

then cools down.

C. The day begins cool, cools down
more, and then heats up.

D. The day begins cool, heats up, and

then heats up more.




NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

LS1 (K—4) POC-3  Predict, sequence, or compare the life stages of organisms - plants and animals (e.g., put
images of life stages of an organism in order, predict the next stage in sequence, compare
two organisms).

@ The life cycle of butterflies has four
stages. One of these stages is pictured
below.

What is the next stage in the life cycle
of butterflies?




NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

LS3 (K—4) SAE-7 Using information (data or scenario), explain how changes in the environment can cause
organisms to respond (e.g., survive there and reproduce, move away, die).

@ The table below lists foods some birds like to eat in nature.

Food Birds Eat

Bird
Food Blue Jay Cardinal Chickadee Robin
Berries Yes Yes Yes No
Earthworms No No No Yes
Insects Yes Yes Yes Yes
Seeds Yes Yes Yes No

In New England, seeds and berries are the only foods available for most birds during the
winter. Which bird moves away to find food during the winter?

A. blue jay

B. cardinal

C. chickadee

D. robin



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

LS4 (K—4) FAF-8 Identify what the physical structures of humans do (e.g., sense organs - eyes, ears, skin, etc.) or
compare physical structures of humans to similar structures of animals.

@ The labeled diagram below shows
structures of a dolphin.

The flipper of a dolphin is similar to
which structure of a human?

A. arm

B. ear
C. hip
D. rib
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NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

LS2 (K—4) SAE-6 Describe ways plants and animals depend on each other (e.g., shelter, nesting, food).

@ Apple trees and some animals depend on each other.

a. Describe two ways apple trees help some animals survive.

b. Describe two ways some animals help apple trees survive.

11



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

Scoring Guide

Score Description

Response demonstrates a thorough understanding of ways plants and
animals depend on each other (e.g., shelter, nesting, food). The

4 response describes two ways apple trees help animals survive and
describes two ways animals help apple trees survive. The response has
NoO errors or omissions.

Response demonstrates a general understanding of ways plants and
3 animals depend on each other (e.g., shelter, nesting, food). The response
has an error or omission.

Response demonstrates a limited understanding of ways plants and
2 animals depend on each other (e.g., shelter, nesting, food). The
response has errors and omissions.

Response demonstrates a minimal understanding of ways plants and
1 animals depend on each other (e.g., shelter, nesting, food). The
response has several errors and omissions.

0 Response is incorrect or contains some work that is irrelevant to the
skill or concept being measured.

Blank No response

Training Notes:

a. Responses may include, but are not limited to, the following:
* Food for energy: deer, raccoons, etc. eat apples; bees get nectar from apple
blossoms; birds eat insects in the bark
* Shelter: hiding places for insects and birds
* Reproduction: nests for birds; egg-laying sites for insects, beehives
b. Responses may include, but are not limited to, the following:
e Bees pollinate apple blossoms to make fruit (apples with seeds).
* Deer and other animals eat the apples and spread seeds in their droppings.
* Animal droppings fertilize soil around apple trees.
* Birds eat the pest insects on apple trees.
A score of 4 must include detailed descriptions. A score of 3 may include four correct,
but not detailed, descriptions.

12



NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

Score PoINT 4
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The response demonstrates a thorough understanding. The response clearly gives two ways that apple
trees help animals (food and shelter) and thoroughly explains them (apples to eat, shelter to survive). The
response clearly gives two ways that animals can help the apple trees (fertilize them, eat harmful bugs off
of them) and thoroughly explains them (animal waste, bugs might chew tree down). No errors or omissions
are present.
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NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

Score PoInT 3
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The response is general. The response gives two ways that apple trees help animals (food and shelter), but
doesn’t elaborate on the two ways. Part B is good, because the student gives two ways that animals can

help apple trees (fertilizer, eat harmful bugs) and provides details. The lack of explanation in part A makes
this a 3 score.

Score PoOINT 2

Apple  4recs hely  animals
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The response is limited. The response only gives one way that apple trees can help animals (food) and
only one way that animals can help apple trees (fertilizer). The explanations are limited.
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NECAP 2009 RELEASED ITEMS
GRADE 4 SCIENCE

Score PoInT 1
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The response is minimal. Only one way that apple trees can help animals (food) is provided.

Score Point 0

lhe oPPle trel > hoS

The response does not address the prompt. There is no mention of how apple trees and animals can help
each other.
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

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

(1) Make a bar graph that shows the data you collected. Graph the median numbers of
pennies it took to move the box with no added weight, the box with the small weight,
and the box with the large weight.

Title:

Median Number of Pennies

Weight in Boxes

16




NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Scoring Guide

Score Description
3 Median identified in the Data Table is graphed correctly and includes an
appropriate title, scale, labels, and units.
2 Median identified in the Data Table is graphed correctly to scale. One
element of the graph may be missing or incorrect.
Median identified in the Data Table is not graphed correctly or the scale
1 o .
is incorrect. At least one of the other elements of the graph is correct.
0 Response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

A bar graph is the expected presentation, but a pictogram with correct values would be

accepted.

The scale is the appropriate number of graphed boxes in relation to the values in the
Data Table. The units are the labeling of the y-axis.

Examples of incorrect elements are missing title, missing labels, missing units. Another
example would be bars greatly misaligned with the x-axis labels.

17




NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoinT 3

Make a bar graph that shows the data you collected. Graph the median numbers of
pennies it took to move the box with no added weight, the box with the small weight,
and the bex with the large weight.
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NECAP 2009 RELEASED INQUIRY TASK

GRADE 4 SCIENCE

Score PoINT 3 (CONTINUED)

The median values are properly graphed based on the Data Table. The x- and y-axes are appropriately

labeled and scaled. The title is appropriate.

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1

Trial 2

Trial 3

Median

Box with No Added Weight

g

BY

Box with Small Weight

H

S5

]

Box with Large Weight

b

I
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoOINT 2

Make a bar graph that shows the data you collected. Graph the median numbers of
pennies it took to move the box with no added weight, the box with the small weight,
and the box with the large weight.

Title:
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NECAP 2009 RELEASED INQUIRY TASK

GRADE 4 SCIENCE

Score POINT 2 (CONTINUED)

The response correctly graphs the values from the Median column in the Data Table. The scales and labels

are appropriate. No title prevents a 3 score.

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1

Trial 2

Trial 3

Median

Box with No Added Weight

—

oL

Box with Small Weight

/-

[,f_

Box with Large Weight
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoInT 1

Make a bar graph that shows the data you collected. Graph the median numbers of
pennies it took to move the box with no added weight, the box with the small weight,

and the box with the large weight.

Title:

Median Number of Pennies

Ii

no o ght~ _Small  _1a/g<L

Weight in Boxes
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT 1 (CONTINUED)

The medians are graphed correctly according to values from the table, and under the assumption that 1
box = 1 penny. The x-axis is appropriately labeled. No title and no scale make this response a 1 score.

Data Table: Measuring Amounts of Force

Number of Pennies
Trial 1 Trial 2 Trial 3 Medlan
Box with No Added Weight 2 2 2 Z
Box with Small Weight é é 7
Box with Large Weight /)I / }"I _ / % /%
_ )
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoinT O

Make a bar graph that shows the data you collected. Graph the median numbers of
pennies it took to move the box with no added weight, the box with the small weight,

and the box with the large weight.

Title:

L 23R
G
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Median Number of Pennies
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Weight in Boxes
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT O (CONTINUED)

The response does not demonstrate an understanding of constructing a graph.

Data Table: Measuring Amounts of Force

Number of Pennies
Trial 1 Trial 2 Trial 3 Median
Box with No Added Weight 3 3 3
Box with Small Weight o] r} q
Box with Large Weight Iy ) |6
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 7: Follow procedures for collecting and recording qualitative or quantitative data, using
equipment or measurement devices accurately.

() What is the median number of pennies (force) it took to move the box with no added
weight to the straw at the end of the placemat?

pennies

What is the median number of pennies (force) it took to move the box with the small
weight to the straw at the end of the placemat?

pennies

What is the median number of pennies (force) it took to move the box with the large
weight to the straw at the end of the placemat?

pennies

Scoring Guide

Score Description
2 The correct amount for each section is filled in as identified in the Data
Table.
1 At least 1 or 2 correct amounts filled in.
0 Response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

Response is scored against the identified median from each of the three trials, not the
values for “Median” in the Data Table.

26



NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoOINT 2

What is the median number of pennies (force) it took to move the box with no added
weight to the straw at the end of the placemat?

pennies

What is the median number of pennies (force) it took to move the box with the small
weight to the straw at the end of the placemat?

pennies

What is the median number of pennies (force) it took to move the box with the large
weight to the straw at the end of the placemat?

, i pennies

The medians are correctly calculated for all three scenarios based on the information from the three trials
in the Data Table.
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score POINT 2 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

Box with No Added Weight 2 L{ L/ L{

i || g | 7

aaui N VA SR N L T
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoInT 1

What is the median number of pennies (force) it tovk to move the box with no added
wcight to the straw at the end of the placemat?

[0 pennies
What is the median number of pennies (force) it took to move the box with the small
weight to the straw at the end of the placemat?

( X

pennics

What is the median number of pennies (force) it took to move the box with the large
weight to the straw at the end of the placemat?

' [; pennics

One of the three medians is correctly calculated (box with the small weight) based on the three trials from
the Data Table.
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NECAP 2009 RELEASED INQUIRY TASK

GRADE 4 SCIENCE

Score PoiNT 1 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1

Trial 2

Trial 3

Median

1
Box with No Added Weight

| |

e,

[

[O

Box with Small Weight

o

Xe,

[

)

Box with Large Weight

[§

J0t

Jot
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoinT O

What is the median number of pennies (force) it took to move the box with no added
weight to the straw at the end of the placecmat?

Y ) ,
5125_ - ___pennies
What is the median number of pennies (force) it took to move the box with the small
weight to the straw at the end of the placemat?

(LD  pennies
4

What is the median number of pennies (force) it took to move the box with the large
weight to the straw at the end of the placemat?

1414 Lo pennies

The response does not demonstrate understanding of calculating medians.
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT O (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median
S Pertyes [Q Pantia] 2 Peianiy 3334;3
Box with No Added Weight
EPCN‘JG T Penrits| C p @0nyeg ‘81(16
Box with Small Weight
\ 9 Pfﬂm (5 20 PCﬂmﬁ 6‘0 “'-{-‘ﬂ,ff lhj IQJ ‘*‘

Box with Large Weight

32




NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Broad Area of Inquiry:
Inquiry Construct 10:

Conducting Investigations
Summarize results based on data.

Explain how

the amount of force (pennies) needed to move the box changed as the

weight in the box became heavier. Use two examples from your data to support your

answer.

Scoring Guide

Score Description
Response indicates that with the addition of more weight to the box,
2 more pennies were needed to move it. Response includes two examples
of data from the investigation.
Response shows some understanding of the relationship but does not
show evidence or response cites examples of data from the investigation
1 . . . .
but does not explain that with more weight, more pennies are needed to
move the box.
0 Response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

“‘My data” or “my results” without numbers does not count as “citing an example of
data” (Must provide actual values.)
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoOINT 2

Explain how the amount of force (pennies) needed to move the box changed as the
weight in the box became heavier. Use two examples from your data to support your
answer.

The response correctly identifies that more force is needed to pull more weight. Two examples from the
Data Table are used (no weight used 3 pennies, whereas the large weight took 19 pennies).

34




NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score POINT 2 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

Box with No Added Weight 3 3 3 3

Box with Small Weight r\ 2 Lr y

Box with Large Weight \L\ AD ﬂ ! r]
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoInT 1

Explain how the amount of force (pennies) needed to move the box changed as the
weight in the box became heavier. Use two examples from your data to support your

Yoo ruedid 4o add awore

Pennies EVery furu  SOPTh oy

Lot s heauve Or the Fog
Lo 110 7 work, TF  you
had ) gniRs  On the,

small Weight  dae  farce
ebld nel  puil,

The response recognizes that more force is needed to move heavier objects. Only one example from the
Data Table is used (2 pennies would not pull the small weight).
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT 1 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Penniles

Trial 1 Trial 2 Trial 3 Median

Box with No Added Weight i) :1 2 2

Box with Small Weight 5 LO 5 5

Box with Large Weight f !_:) 15 |5 I5
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoinT O

Explain how the amount of force (pennies) needed to move the box changed as the
weight in the box became heavier. Use two examples from your data to support your

dNSWET,
1

The response does not demonstrate understanding that more force is needed to pull more weight
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT O (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

Box with No Added Weight g 6 -3 g

Box with Small Weight l ' 8 1 8

Box with Large Weight I _{ “; ‘ ‘ l l;
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NECAP 2009 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.

O Copy your prediction from page 5 in your Inquiry Booklet to the lines below.

I predict

Circle one of the following statements:

e The data
* The data

supported my prediction.

did not support my prediction.

My evidence is

Scoring Guide

Score Description
2 Response clearly explains how the data did or did not support a
prediction and cites one example of data within the answer.
1 Response provides a partial explanation as to how the data did or did
not support the prediction. Response may or may not cite data.
0 Response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

Response must indicate (circled or written) whether the data support the prediction or
no point is awarded.

If data connects to prediction but response argues it does not, only one point is
awarded (also true for reverse situation).
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoOINT 2

Copy your prediction from page 5 in your Inquiry Booklet to the lines below.

I predict tN{\r '.ng,(mg)r’dm umq}‘l*:af_‘{ﬁ vhJecr D Kes
[t hcq,v‘y SJ it YO Cdy MO{/e G/ ¢~ pe
povEd,

Circle one of the following statements:
. did not support my prediction.
My evidence istWoA™ Ve[ T 4+ G I ”‘dl‘{)é’ r} 'u/{’. “/"‘ﬂ}‘T

T oneeddd+o Py (Ve P00 05 1)) +he Cuf
$0 93T (¥ fo té IHaw

The response takes a position (the data supported my prediction), and provides evidence with a clear
discussion of the investigation (as | added more weight, | needed more pennies).
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score POINT 2 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Medlan

momsamnas | 3 2| | )

Box with Small Weight (:O @ (O 6

secwniensn ([0 | (0 | [T | |G
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoInT 1

Copy your prediction from page 5 in your Inquiry Booklet to the lines below.

I predict \\&, E\ RSN \L\m\ AN
QJQ;&Q,Q_

4,;._)@%(\( I

Circli_g_ne of the following_ statements: )

Fl‘he data supported my preﬂio/;l/

o The (tmy prediction. \
My evidence is 6 ; §; AQ\ \@\\&\3 \( \2\\\@\(
mgq.i@sﬂz_ MOV CA O\16 (e
\.oq,\g\\& KJ{S_ \c\ X«—KQ % (‘o\é,\ ig

The response takes a position (the data supported my prediction), and gives a partial explanation. No
specific examples from the investigation have been used.
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT 1 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennles

Trial 1 Trial 2 Trial 3 Median

-
Box with No Added Weight 72 a \ (;2

C
Box with Small Weight é 2\ L\ ’D Y

| ) ~

Box with Large Weight ) ( ) D l 2
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoinT O

(4] Copy your prediction from page S in your Inquiry Booklet to the lines below.

[ predict o) _uﬂun cu Qu'\‘ ‘:;Q,}?._!..\-l-\kﬂ'_? W -\JN_CHQ
-H-{_ c\);\(c‘\' IJOL\ 1% '8 SN o .\'x' {‘,"’ti\\ =Yo

¥
d

Circle one of the following statements:
* Thc data supported my prediction.
* The data did not support my predn@
My evidence is fhak oler T QL--\(- \rpov: e . \\-"35 i~

e ﬁ&&&,_ﬁs_'é_‘f_&,._‘_\uﬂ_n#_

It is not clear what “the sled will stay” means. The response doesn’t demonstrate understanding of the task.
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NECAP 2009 RELEASED INQUIRY TASK
GRADE 4 SCIENCE

Score PoiNT O (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

Box with No Added Weight 9\ ,5 3 ’3)

Box with Small Weight CD 6 (/O (9

Box with Large Weight \ \ \ \ \ Y i \
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NECAP 2009 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.

(5 Read the definition below from the Word Bank on page 9.
Fair test: an investigation in which scientists change one thing at a time

Do you think this investigation was a fair test? Use one example to explain your
thinking.

Scoring Guide

Score Description
2 Response indicates this investigation is or is not a fair test with one
example and a sufficient explanation.
1 Response indicates this investigation is or is not a fair test with an
example but without a sufficient explanation.
0 Response does not contain any correct factors or is irrelevant.
Blank No response

Training Notes:

Stating only “Yes” or “No” is considered a O.

Examples that indicate tests are fair include:
* The test/investigation includes multiple trials.
* Only one thing (weight in the box) is changed.
* The same materials (box, placemat, etc.) are used throughout.
e The same procedure is followed throughout.
e All conditions remain constant except for one thing.
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Score PoOINT 2

o Read the definition below from the Word Bank on page 9.

Fair test: an investigation in which scientists change one thing at a time

Do you think this investigation was a fair test? Use one example to explain your
thinking.

ThiS investication T Yaink
Was o £aiX_Aesk olcauwse.
_Bocln Hme We ‘resied Yhaa
_box Was 10 thae Some Spody v
\ag.ﬁ_-kh.q__s;umjg- "‘P: A Nd

WR did 1+ Moce *raw oOrnee.

The response takes a stance on whether the test was fair, and gives at least one clear example to explain
why the investigation was a fair test.
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Score PoInT 1

o Read the definition below from the Word Bank on page 9.

Fair test: an investigation in which scientists change one thing at a time

Do you think this investigation was a fair test? Use one example to explain your
thinking.

Ye T WM ) e o @rleTge
“\C ﬁ:eb\ SURRA'S Onfwxc(;MV ’ then ‘C‘%
plc»vm\ e,

The response takes a stance on whether the test was fair. The example given is not completely erroneous,

but it is not clear how the example supports the stance.

Score Point 0

(5]

Read the definition below from the Word Bank on page 9.

Falr test: an investigation in which scientists change one thing at a time

Do you think this investigation was a fair test? Use one example to explain your
thinking.

Yes. bc:ccmse x* w[éﬁ Yo X\
Prow X0 ws Q% healo QW w%
A gl enmies, R

The response takes a stance, but the explanation does not demonstrate any understanding about
experimental design.
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Broad Area of Inquiry: Formulating Questions and Hypothesizing
Inquiry Construct 1: Analyze information from observations, research, or experimental data for the purpose of
formulating a question, hypothesis, or prediction.

(6) The students in Mrs. Smith’s class decide to investigate the amount of force (pennies)
needed to move the box with one small weight and two large weights to the straw
at the end of the placemat. The diagram below shows how the students set up their
investigation.

Side View
Two large weights and
one small weight String Straw
\ // Tape
Box——, r
Placemat— FBRGD
U‘ Pennies Cup

Predict how much force (pennies) will be needed to move the box with one small
weight and two large weights to the straw at the end of the placemat. Explain why
you made this prediction. Include evidence from your investigation to support your
prediction.
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Scoring Guide

Score Description
Response demonstrates a thorough understanding using data from the
3 investigation to make a prediction. The response demonstrates an
understanding that adding more weight to the box will require more force
(pennies) to move the box.
Response demonstrates a general understanding using data from the
investigation to make a prediction. The response demonstrates an
2 understanding that adding more weight to the box will require more force
(pennies) to move the box. Some minor aspects of the response may
be missing or incorrect. Minor errors may be present in the response.
Response demonstrates a minimal understanding of making a prediction
1 based on the investigation. Major aspects of the response may be
missing or incorrect. Major errors may be present in the response.
0 Response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

Prediction should be based on data from the investigation; e.g., “In my investigation it
took 6 pennies to move the box with the one small weight in it and 14 pennies to
move the box with the large weight in it. Because there is more weight in the box,

| predict that it would take about 36 pennies (or more force) to move the box to the
end of the track with two large weights and one small weight in it

A minimal “1” can be given for a reasonable prediction without explanation. A
reasonable prediction is one related to the data table.
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Score PoinT 3

The students in Mrs. Smith’s class dccide to investigate the amount of force (pennies)
needed to move the box with one small weight and two largc weights to the straw

at the end of the placemat. The diagram below shows how the students sct up their
investigation.

Side View
Two large weights and
one small weight String Straw
;/ Tape
Box . 4
Placemat >
Pennies Cup

Predict how much force (pennies) will be needed to move the box with one small
weight and two large weights to the straw at the end of the placemat. Explain why
you made this prediction. Include evidence from your investigation to support your
prediction.

‘j _predich e 12 Yhat +he fore w'(l be acoung
%'}O?O Pﬂnnrﬁ.a i Qfels Y ecause X a, ot
10_genni.es foc the smal weiant. T oot 3O pennies
Yor one )0436 wﬁoht 1L \fd& oou.dc Ahe Lorce on
the larqe wewnht, Fhe Xorcl wouis ) O peannie.
©O 41015 FO. 50 Ahe  Sorce wond probally oe
ason o O 4o 50 pennes.
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Score PoINT 3 (CONTINUED)

The response gives an accurate prediction of how many pennies it will take to move the box. The response
uses data from the table to clearly explain how the prediction was made.

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

et pennies| 24 pernes [tH pennie; TToa) 2
1 between| 3 0 ehweE 10 Dy, 4 g pem\ o

~ d 7 s+ Qoo
*CLS*'mﬂoﬂoua&\"'} J".}tw oot :;rd)u

Box with No Added Weight

P PN ST )0 peones :7 pent (¢ Tea)l &
Box with Small Weight

Slow |10 FOlow (50 pennieS
\A0+ 2o  [1A0H T 2
Box with Large Weight PRONNED | e b s e over «O

low ki slow Penm.es
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Score PoOINT 2

The students in Mrs. Smith’s class decide to investigate the amount of force (pennies)
needed to move the box with one small weight and twe large weights to the straw
at the end of the placemat. The diagram below shows how the students set up their

investigation.
Side View

Two large weights and
one small weight String Straw

\ ,'[ Tape

Box—, 4
Placemat Bt
Pennies Cup

Predict how much force (pennies) will be needed to move the box with one small
weight and two Jarge weights 1o the straw at the end of the placemat. Explain why
you made this prediction. Include evidence from your investigation to support your
prediction.

M; pediclion 1s (4 dould ake
Gr f DCﬂﬂff’f becaus e L FoBk
20 for O/! N&;J SO Jogub /e

+he 20 0/) O afr ? 40 o =
918 or 41
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Score POINT 2 (CONTINUED)

A reasonable prediction is made, and the reasoning is generally explained. It is not clear where the 8 or 9

is coming from, but the idea of doubling the large weight is some correct procedure.

Data Table: Measuring Amounts of Force

Box with Large Weight

Number of Pennies
Trial 1 Trial 2 Trial 3 Median
2 -
Box with No Added Weight |/ :‘:’ 2 2
/ ~ \ )
Box with Small Waight / ,{ ’ ’i} 2) / / ’“%
)

/O
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Score PoInT 1

The students in Mrs. Smith’s class decide to investigate the amount of forcc (pennics)
needed to move the box with one small weight and two large weights to the straw

at the end of the placemal. The diagram below shows how the students set up their
investigation.

Side View
Two large weights and
one small weight String Straw
\ 1/ - Tape
Box—, 14
Placemat R diasnl
Pennies Cup

Predict how much force (pennies) will be needed to move the box with ene small
weight and two large weights to the straw at the end of the placemat. Explain why
you madc this prediction. Include evidence from your investigation to support your
prediction.

Y Wil Yowe o Vot of Cocce
becowse 1+ Yook  wost of OWUr
pennies 1o pull one  bug weirghts
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Score PoiNT 1 (CONTINUED)

The response gives a very vague prediction with an unspecific reference to the data (it took most of our

pennies to pull one big weight).

Data Table: Measuring Amounts of Force

Number of Pennies

\ 7

Trial 1 Trial 2 Trial 3 Median
Box with No Added Weight 3 L,\ L-\ {oue™
Box with Small Weight ) 3 * 3 e r(’c’r‘l
Box with Large Weight Q\O \ q bwen i\l
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Score PoinT O

The students in Mrs. Smith’s class decide to investigate the amount of force (pennies)
needed to move the box with one small weight and twe large weights to the straw

at the cnd of the placemat. The diagram below shows how the students sct up their
investigation.

Side View

Two large weights and

one small weight S}ring Straw

\ 7 - Tape
Box—,
Placemat _ _ -'T i
IJ Pennies Cup

Predict how much force (pennies) will be needed to move the box with one small
weight and two large weights to the straw at the end of the placemat. Explain why
you made this prediction. Include evidence from your investigation to support your
prediction.

5\ fi-';:.:’-» whi,
T g0 Ppiyes why to Prove
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GRADE 4 SCIENCE

Score PoiNT O (CONTINUED)

The response gives an arbitrary prediction with no qualifying explanation. No understanding has been

demonstrated.

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1

Trial 2

Trial 3

Median

Box with No Added Welght

g

9

U\

Box with Small Weight

.

.

§

Box with Large Weight

3

|3

| 3

|3
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Broad Area of Inquiry: Developing and Evaluating Explanations
Inquiry Construct 12:  Use evidence to support and justify interpretations and conclusions or explain how the
evidence refutes the hypothesis.

Two students in Mrs. Smith’s class used pennies to measure the amount of force
needed to move the box with one large weight across different flat surfaces. The
table below shows the results.

Number of Pennies Needed to Move Box with Large Weight
Across Different Flat Surfaces

Surface Type Median Number of Pennies
Sticky 30
Rough 25
Bumpy 20
Smooth 15
lcy 7

Look at the data in the table. Identify and explain the trend (pattern) in the amount of
force (pennies) needed to move the box with one large weight across different flat
surfaces.
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Scoring Guide

Score Description

Response identifies a trend (pattern) and explains that it takes more
2 force to move the box over rougher surfaces or that it takes less force
to move the box over smoother surfaces and includes an example.

1 Response identifies a trend (pattern) or data, but not both.
0 Response does not contain any correct element or is irrelevant.
Blank No response

Training Notes:

The explanation should correctly reflect the data in the table.

A complete response clearly uses an example to show a trend (pattern) in the amount
of force needed to move the box across the five different surfaces.

The response may either go from rough surface to smooth surface, indicating that more

force was needed for sticky and rough surfaces, or from smooth surfaces to rough
surfaces, indicating that smooth surfaces took less force.
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Score PoOINT 2

(7 Two students in Mrs. Smith’s class used pennics to measure the amount of force
necded to move the box with one large weight across different flat surfaces. The
table below shows the results.

Number of Pennies Needed to Move Box with Large Weight
Across Different Flat Surfaces

Surface Type Median Number of Pennies
Sticky 30
Rough 25
Bumpy 20
Smooth 15
lcy 7

Look at the data in the table. Identify and cxplain the trend (pattern) in the amount of
force (pennies) needed to move the box with one large weight across different flat
surfaces.

7Lf }ﬂ&r lhe Surdace MOt pophics  reed
o pulL to fre Gtk Ty t/0s D pemmies, 2m00th 15 jpens
Lompy 26 ponotes, Re Rough 76 p e 07, QM?@”LC&‘—
Th faks rnon dove B0 A MUfy $orbace,

This_ 15 o fuded bacouse G hae fo change tle

SUlle 0ne ot o hm&,_ .

The response identifies the trend (the rougher the surface, the more pennies needed), and shows with data
that each increasingly rough surface took more pennies.
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Score Point 1

(7 Two students in Mrs. Smith'’s class used pennics to mecasurc the amount of force
needed to move the box with one large weight across different flat surfaces. The
table below shows the results.

Number of Pennies Needed to Move Box with Large Weight
Across Different Flat Surfaces

Surface Type Median Number of Pennies
Sticky 30
Rough 25
Bumpy 20
Smooth 15
lcy 7

Look at the data in the table. Identity and explain the trend (pattern) in the amount of
force (pennies) needed to move the box with one large weight across different flat
surfaces.

The pottermn T see 1s that as
+he  surfaces g0t smocther 4he

amount O+ torce needed Yo pm” 1
decreased. i -

The response identifies the trend, but does not explain the trend.
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Score PoinT O

(7 Two students in Mrs. Smith’s class used pennics to measure the amount of foree
needed to move the box with one large weight across different flat surfaces, The
table below shows the results.

Number of Pennies Needed to Move Box with Large Weight
Across Different Flat Surfaces

Surface Type Median Number of Pennies
Sticky 30
Rough 25
Bumpy 20
Smooth 15
lcy 7

Look at the data in the table. Identify and explain the trend (pattern) in the amount of
force (pennies) needed to move the box with one large weight across different flat

surlaces.

T predickie Shat A lncce would

move Yhe lbor

No trend has been identified.
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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.

The students in Mrs. Smith’s class decide to investigate the amount of force needed
to move the box with one large weight up a slanted surface. The diagrams below
show both a flat and a slanted surface.

Flat Surface Slanted Surface

Will it take more force (pennies) to move the box with one large weight across
a flat surface or up a slanted surface? Use observations and data from your
investigation to explain your answer.
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Scoring Guide

Score Description
Response indicates that additional pennies (more force) would be
2 needed to move the box up the slanted surface than on the flat surface.
Response is supported by data from the investigation.
1 Response indicates that additional pennies (more force) would be
needed to move the box up the surface. Explanation is minimal.
0 Response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

No credit will be given for stating only “slanted” with no explanation.
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Score PoOINT 2

(8]

The students in Mrs. Smith'’s class decide to investigate the amount of force needed

to move the box with one large weight up a slanted surface. The diagrams below
show both a flat and a slanted surface.

Flat Surface Slanted Surface

Y-z
m |

Will it take more force (pennies) to move the box with one large weight across
a flat surface or up a slanted surface? Use observations and data from your
nvestigation to explain your answer.

T w0\ ke Mo to move

sypcloe, begause. i i kot doing p
F it o Il {oke mote pennies~loged i
\nee LA O\(’é&dy JrQo\O_\__kl..pmme:b fon

the Clat sucloce ca 1Y pould \oke Mmace
pehnies o et  opiheé,

The response indicates that it would take more pennies to go up the slanted surface, and uses data from
the investigation for explanation (it took 12 pennies on a flat surface, so it would take more).
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Score POINT 2 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

Box with No Added Weight 3 \3 L\ 3

Se— AT A

Box with Large Weight \ 1 l 2\ \ 1 \ 1
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Score PoInT 1

18] The students in Mrs. Smith's class decide to investigate the amount of force needed
to move the box with one large weight up a slanted surface. The diagrams below
show both a flat and a slanted surface.

Flat Surface Slanted Surface

—

i

Tl

Will it take more force (pennics) to move the box with one large weight across
a flat surface or up a slanted surface? Use observations and data from your
investigation to explain your answer.

The response indicates that more pennies would be needed to go across the slanted surface, but does not
use observations and data to explain the answer.
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Score PoiNT 1 (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennles

Trial 1 Trial 2 Trial 3 Median

S 17 e S O

Box with Small Weight b 7 Ol 7

Box with Large Weight 20 (2 v 20 2 O
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Score PoinT O

(8] The students in Mrs. Smith's class decide to investigate the amount of force needed
to move the box with one large weight up a slanted surface. The diagrams below
show both a flat and a slanted surface.

Flat Surface Slanted Surface

Will it take more force (pennies) to move the box with ene large weight across

a flat surface or up a slanted surface? Usce obscrvations and data from your
investigation to explain your answer.

valMe heCall S C T’hc 2%
Pufg /et é’f‘lkg_ the LAt Cakt

ﬁCa;g‘F[aT’G -

The response does not acknowledge that the scenario with the slanted surface would require more force.
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Score PoiNT O (CONTINUED)

Data Table: Measuring Amounts of Force

Number of Pennies

Trial 1 Trial 2 Trial 3 Median

N

Box with No Added Weight l ) <
™~

Box with Small Weight 5 LI[

Box with Large Weight l @ 8 . ’ I O
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