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Grades 5, 8, and 11 Sample Items

Purpose

The purpose of the M-STEP Science
Assessment Annotated Sample Item Set is

to introduce students, teachers, and test
administrators to the new item cluster format,
item types, and to illustrate alignment. This

is not a comprehensive sample test and does
not represent all the standards that will be
assessed on the Science M-STEP. Additionally,
the examples within this document have been
taken from the Online Tools Tutorial (OTT),
which is openly available to the public.

The OTTs can be accessed by using the Chrome
browser and going to https://wbte.drcedirect.
com/MI/portals/mi/. From there, select the “Online
Tools Training” underneath MSTEP. The science
sample item sets can be found in Grades 5, 8,

and 11. The username and password information
are given on the login screen.

The test directions presented there explain
all the tools and functionality of the online
platform. Therefore, you may see icons
like those pictured below in this document.
However, these tools only relate to online
functionality, and their use is not fully
discussed in this document.

Online Testing Tools:

Toolks

Thasre ane seweral tools b haly you with the questions.

“ Polnter; Usa the pointer ool 1o choose an answer,
Fﬂ Cross-CHf: Usa the cross-off ool 1o mark angwers thal you beleve are NOT con
E Highlighter: Lisa tha highlghler tosl ta highlight important infermation

u Magnifiar: Usa the magnifier ool to enlangs the indormation on Bhe scroen,

E Line Guide: Liss the ling guids 1ool i hily you track & single ling of e as you
reading

m Stbchy Kotes: Usa the sty note 10 io bype rotes o the sosen

n Mallp: U the hodp Bution i find mone information, such &8 instructions on how o 1o e
tnols

S5 Eraner: Uisn T oramer BUTon 10 neset your Srswar nd s2an the queston owr,

m Flsg: ks this flag bumon, loonted o2 the bomom of h [sgs, 1 Mk § GUeSton

oL vl 1S Nidniired il @ L0 L, L 'N|'.'||~|; vl v i TN 1D PBtUIT 10 Thist
QU

This M-STEP Science Assessment Annotated
Sample Item Set offers details about the item
clusters, student response types, correct
responses, and related scoring considerations
for the included sample item set. These

items have been selected to show some of

the new approaches being used to measure

the Michigan K-12 Science Standards (MSS)
adopted in 2015. The sample item set is fully
representative of all current item types included
in the field test, and additional samples will

be provided over time. The sample item set
covers one item cluster and one mini item
cluster in grade 5, one item cluster in grade 8,
and one item cluster in grade 11. The various
item types are not limited to a particular grade
level and could appear for any grade.

These item clusters were created during the
first round of development. Some people

may find aspects that could be improved. The
process for item development and vetting is
working to ensure that these new types of

2 and 3 dimensional items represent best
knowledge and practice possible for large-scale
state assessments.

Within this guide, the following terms will be
used:

¢ Grade Level: The intended grade level in
which the item or item cluster is presented
to the student

e Topic Bundle: The group of performance
expectations (Michigan K-12 Science
Standards) that are assessed using the
item cluster

e Science and Engineering Practices
(SEP): Descriptions of behaviors that
scientists and engineers engage in as they
investigate the natural world and design
solutions

¢ Disciplinary Core Ideas (DCI): Most
essential ideas in the major science
disciplines that all students should
understand during their K-12 education

Science
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¢ Crosscutting Concepts (CCC):
Interdisciplinary skills that unify the study
of science and engineering through their
common application across fields

Dimensions: The elements that make
up the Performance Expectations or
standards; each standard has three
dimensions including SEP, DCI, and CCC

Item Cluster: A stimulus and a group

of 5-8 items designed to assess students
integrated science knowledge, skills, and
abilities about an entire topic bundle; some
stimuli are presented in more than one
part throughout cluster

Mini Item Cluster: A stimulus and a
group of 2-6 items designed to assess
students integrated science knowledge,
skills, and abilities about a portion of a
topic bundle

Stimulus: A passage with or without
pictures, tables, graphs, etc., used to
present the phenomenon to the students;
stimuli can be one or more than one part

Key: The expected student response or
example response from a score point value

CR Rubric and Sample Student
Responses: Score point representations
for each score point for constructed
response items

Assessment Claim: A short description
of how students need to integrate

their knowledge, skills, and abilities in
order to answer the question (e.g., the
knowledge-in-use)

Hand Scoring and Automated
Scoring: Constructed response items
are hand-scored meaning the items are
scored by human scorers based on the
rubric; technology-enhanced items and
multiple-choice items are scored by a
machine (Automated Scoring)

Each item is aligned to at least two dimensions
(DCI+CCC, SEP+ DCI, SEP+CCC) and

some are aligned to three dimensions
(DCI+SEP+CCC). The items may have
differing degrees of alignment. The sample
item set represents some, but not all, possible
degrees of alignment to the three dimensions.

Science and Engineering Practices
Reference Table

Asking Questions and Defining
Problems

2 | Developing and Using Models

Planning and Carrying out
Investigations

4 | Analyzing and Interpreting Data

Using Mathematics and
Computational Thinking

Constructing Explanations and
Designing Solutions

7 | Engaging in Argument from Evidence

Obtaining, Evaluating, and

Communicating Information

For more information on the Science and
Engineering Practices, see Appendix F of
the NGSS (https://www.nextgenscience.
org/sites/default/files/Appendix%20F%20
%20Science%20and%20Engineering%?20
Practices%20in%20the%20NGSS%20-%20
FINAL%?20060513.pdf).

Crosscutting Concepts
Reference Table

Patterns

Cause and Effect

Scale, Proportion, and Quantity

Systems and System Models

Energy and Matter

Structure and Function
Stability and Change

N|jojlu|,~,|W|IN]|+
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For more information on the Crosscutting
Concepts, see Appendix G of the NGSS
(https://www.nextgenscience.org/sites/
default/files/Appendix%20G%20-%20
Crosscutting%?20Concepts%20FINAL%20
edited%204.10.13.pdf).

Disciplinary Core Ideas
Reference Table

Key Example 1

Part Key Scoring
A: drop-aown 1 occurred *
A: drop-dbwn 2 did *
B\ a Jit

Physical Sciences

PS1 Matter and its interactions

Assessment Claim: The students usg¢ the
data table td determine if a chemical feaction
occurred and provide the characterisfics

of iron that indicate a chemical reacfion
occurred as eyidence.

Motion and stability: Forces and

PS2 . .
interactions

PS3 | Energy

Waves and their applications in

PS4 technologies for information transfer

Life Sciences

From molecules to organisms:

LS1 Structures and processes
LS Ecosystems: Interactions and
variation of traits
Heredity: Inheritance and variation
LS3 )
of traits
LS4 B.lolog.lcal evolution: Unity and
diversity

Earth and Space Sciences

ESS1 | Earth’s place in the universe

ESS2 | Earth’s systems

ESS3 | Earth and human activity

Engineering, Technology, and
Applications of Science

ETS1 | Engineering design

Links among engineering,

ETS2 technology, science, and society

For more information on the Disciplinary Core
Ideas, see the Framework (https://www.nap.
edu/read/13165/chapter/2#3) or Appendix

E of the NGSS (https://www.nextgenscience.
org/sites/default/files/resource/files/
AppendixE-ProgressionswithinNGSS-061617.

pdf).

[

Some questions may have
more than one part. All parts of
the question must be answered

correctly to gain one point.

/

Asterisks indicate that all parts of
the question must be answered
correctly to receive one point.
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Key Example 2

Part Key Scoring
A: Initial I A
nitial Iron . toms (see 4 fiain (=55 EiEe ”
model on previous page) /
. i )
A: Oxygen in the Air (see
model on previous page) 6 oxygen (O) atoms %”" 1
The model can explain a change in color becgdse
B the model shows atoms recombining to fi a new 1
substance. Color change can happen wHen a new
substance is formed. /
One limitation of using this mgdel is (answers may /
C : 1
show the color turning tg'red; the oxygen atoms ad

vary but could include: the &0lors of the atoms doy

are in pairs before the’reaction occurs; etc.)

Assessment Claim: The students complete a
a chemical reaction. Students then explain
limitations of the model.

odel to show conservation of nyatter during
w the model shows a property cfiange and the

e /

4 N
Constructed response items are hand scored by The model must be constructed
Michigan educators. The scoring rubrics and process correctly to earn one point. The
take a holistic approach to scoring the items. entire item is worth three points./

.
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Metadata Explanation

Phenomenon: A description of the phenomenon
or problem presented in the item cluster.
Stimulus . Estimated Hand or
or Item 5 es'i?'ie';i o fem | bcr | SEP | CCC |Points| Time | Automated
Part P ypP \ \ \ (min) Scoring
Stimulus Stimulus
Part 1 Description n/a n/a n/a n/a n/a #
Item Part MC / CR
1 Description / TE PS4 | n/a 2 1 # A
2a Iten_1 P_art M? .{.é:R
& Description & & Llsib| 7 2 1 4 A
2b Deceriac MC / CR
* escription / TE
Total #HIH|| #H/#H | H/# \# # \
4
4 ) ) N\ [ N\ [ N\
Indicates a Totals in the Shows the DCI Shows the SEP Shows the CCC
multiple part DCI, SEP and assessed in the assessed in the assessed in the
item. All parts CCC column item. To look up || item. To look up [[item. To look up
of the multipart refer to the the code go to the code, see the code, see
items assess number of the Framework page 5. page 5.
the dimensions elements (https://www. N N\ /
shown. assessed nap.edu/
_/ | by the item read/13165/
cluster versus chapter/1). The
the number of specific DCI
elements in the elements are not
topic bundle. specified in this
document.
. J
Science 8
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Grade 5 SAMPLE ITEM CLUSTER: Lights Out!
Topic Bundle: Structure, Function and Information Processing Standards*

4.Structure, Function, and Information Processing

4.Structure, Function, and Information Processing
Students who demonstrate understanding can:
4-PS4-2. Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.
[Assessment Boundary: Assessment does not include knowledge of specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.]
4-LS1-1. Construct an argument that plants and animals have internal and external structures that function to support
survival, growth, behavior, and reproduction. [Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals,
heart, stomach, lung, brain, and skin.] [Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.]
4-LS1-2. Use a model to describe that animals receive different types of information through their senses, process the
information in their brain, and respond to the information in different ways. [Clarification Statement: Emphasis is on systems of
information transfer. ] [Assessment Boundary: Assessment does not include the mechanisms by which the brain stores and recalls information or the mechanisms of
how sensory receptors function.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:
Science and Engineering Practices Crosscutting Concepts
Developing and Using Models PS4.B: Electromagnetic Radiation Cause and Effect
Modeling in 3-5 builds on K-2 experiences and progresses to - An object can be seen when light reflected from its surface . Cause and effect relationships are
building and revising simple models and using models to represent enters the eyes. (4-PS4-2) routinely identified. (4-PS4-2)
events and design solutions. LS1.A: Structure and Function Systems and System Models
Develop a model to describe phenomena. (4-PS4-2) - Plants and animals have both internal and external . A system can be described in terms of its
- Use a model to test interactions concerning the functioning of a structures that serve various functions in growth, survival, components and their interactions. (4-
natural system. (4-LS1-2) behavior, and reproduction. (4-LS1-1) LS1-1), (LS1-2)
Ei ing in Arg t from Evidence LS1.D: Information Processing
Engaging in argument from evidence in 3-5 builds on K-2 - Different sense receptors are specialized for particular
experiences and progresses to critiquing the scientific explanations kinds of information, which may be then processed by the
or solutions proposed by peers by citing relevant evidence about animal’s brain. Animals are able to use their perceptions
the natural and designed world(s). and memories to guide their actions. (4-LS1-2)
- Construct an argument with evidence, data, and/or a model.
(4-L51-1) —

———

~

Item alignment for SEPs and CCCs does not require that the Item alignment for DCIs

item aligns directly with the element (bullet) displayed in the requires that the item aligns
foundation boxes but can align with any appropriate element directly with the element
listed as part of the SEP or CCC in Appendices F and G of the (bullet) displayed in the

Next Generation Science Standards. foundation boxes. )

*Document link: https://www.nextgenscience.org/topic-arrangement/4structure-function-and-
information-processing

) M-STEP - Spring 2018 Samples
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Grade 5 Sample Item Cluster: Lights Out!, Metadata Table

Phenomenon: Human'’s ability to see in varying levels of light

Stimulus Brief e Estimated Hand or
or Item Besa o R DCI SEP CCC | Points Time Automated
Part P ypP (min) Scoring
Stimulus | The lights go out in
Part 1 a classroom n/a n/a n/a n/a n/a 1 n/a
Explain ability to | Multiple
1 see Choice PS4.B | n/a 2 1 1 A
Explain how eyes [ Multiple
2 process light Choice LS1.D n/a 2 1 1 A
Drag PS4.B
3 Complete path of | ang & 2 4 1 2 A
9 Drop |LS1.D
Spart 2. | s 4| wa | wa | n/a | wva | 0/ 3 /a
Predict change Multiple
4a based on data Select
& & & LS1.A 7 2 1 2 A
4b Explain prediction | Multiple
based on data Choice
5 Explain effectof | DIFI | o1 0| 2 1 3 A
light on pupils Drop
Total 3/3 2/2 2/2 5 13
. A b 4

N,

The DCI, SEP, and CCC totals refer to the number of the dimensions assessed in
the item cluster compared to the number presented in the topic bundle.

10
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Science

Grade 5 Sample Item Cluster: Lights Out!

Grade 5 Science
Quastion1 [

a7 \_;;:‘(’ | i Usa |
= . ] I} ceids |

Training Student

2]

plant.”

Lights Out! (Part 1)

Sludents are leaming about eves in sclence class. During thedr class discussion, a
power outage occurs and the lights go cut in the classroom. While the teacher
looks for a flashlight, one student exclaims, | can't see anything!”

The teacher turms on a flashlight and points it across the classrgom to a plant ona
table. The teacher says, "This makes me wonder how we are able o see the

Which statement bast describes how the students are
able lo see the plant?

®
®

The light from the flashlight is reflected off of
the plant and then enlers the studenls’ ayes.

Once the plant produces its own light, the
students can obsarve the plant.

Once the plant absorbs all the light from the
flashlight, the students can observe the plant.

The light from the flashlight is reflected toward
the students' eyes and then back to the plant.

After answering the question,
the student selects Next.

)

Review/End Test

=

e

Stimulus introduces the phenomenon and remains
on the left side of the screen as the items change on
the right side of the screen. The student may need to
scroll down to read the entire stimulus.

Part Key Scoring

NA d 1

Assessment Claim: The student
uses cause and effect rationale to
select the correct path of light.

11
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Grade 5 Sample Items

Grade 5 Sample Item Cluster: Lights Out!

Grade 5 Science

[]IJBSIlDrI 2 ' 1 ~7 i |

Training Student

2]

plant.”

Lights Out! (Part 1)

Students are leaming about eyes in science class. During their class discussion, a
power outage occurs and the lights go out in the classroom. While the teacher
locks for a flashlight, one studant exclaims, °I can't see anything!”

The teacher fums cn a flashlight and points it across the classroom to a planton a
table. The teacher says, “This makes me wonder how we are able to see the

Eyes collect information about the world in the form of
light, Which statement best describes how this
infarmation i$ processed?

@ Light from the eyes is sent directly 1o the brain
i be processad,

@ Light is processed in the eyes, allowing the
object Io be gean immediately.

@ The eyes reflact light back to the object as the
information aboul the object is processed.

The eyes have structures thal sense light, and
then the information is sent to the brain (o be
processed.

The student can navigate
backward or move forward
throughout the item cluster.

Reesview/End Test

Part Key Scoring

NA d 1

Assessment Claim: The student uses
cause and effect rationale to select the
correct information processing description.

Science

12
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Grade 5 Sample Item Cluster: Lights Out!

Grade 5 Science Training Student
CQuestion 3 e |
* NEmRA 2]
Lights Out! (Part 1) Drag each picture into the maded to complete the path

that light and information follow to allow the plant to be
Students are learning about eyes in science class. During thair class discussion, a | seen.

power outage occurs and the lights go out in the classroom. While the teacher
looks for a flashlight, one student exclaims, I can't sae anything!”

The teachear tums on a flashlight and peints it across the classroom to a plant on a it

table. The teacher says, “This makes me wonder how we are able io see the =

plant.” __| ‘ { L
Click Tg Respond

Feesview End Test

Part . e ?
(path box) Key Scoring
rl.-"'-._-.-\
first box plant * s 04
next box eye *
a brain
last box brain 1

Assessment Claim: The student
uses the components of the given s
system to model the path of light P

information.

The “Click to Respond” feature allows for
a larger response space in which students
can model ideas. The student moves the
images on the right into the model to
respond to the prompt.

13 M-STEP - Spring 2018 Samples
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Grade 5 Sample Item Cluster: Lights Out!

Grade 5 Science

B ’ ml m nl E
»
DN 2=

Training Student

Lights Out! (Part 2)

Human eyas have specialized structures to help people ses. One
of these structures is the pupil. The pupil is the dark center
opening in the middle of the eye.

pupil @

w‘ului‘" g

The size of a pupil can be measured by its diameter, A scientist
shines different amounts of light on @ pupil and measures the
diamatar of the pupil. The graph shows the dala collected by tha
scientist.

Effect of Light on Pupil

i

Amount of Light

= N

Diameter (mm)
. R IS T [ R s

This question has two parts.

Part A: After a while, the lights come back on in the dassroom. How
will the students’ pupils most likely change?

@ The students’ pupil diameters will increase.

@ The students’ pupil diameters wil decrease.

Part B: Which statement best axplai

describad in Parl A7

4

@ Pupil ﬂiartntar increases when b
(B} Pupil diarheter increases when t
@ Pupil diarpeter decreases when

@ Pupil diameter decreases when

T the change in pupll diameter

are ks low light.
ere is bright light.
ere is low hght.

here is bright light.

/

The stimulus on the left side of
the screen changes to introduce
new information regarding the
phenomenon. The student can
go back to previous stimuli at
any time.

Back [ Naxt
(Both parts of the question must\ B
be answered correctly for the
student to receive 1 point.
Part Key Scoring
A b &
B d 1

Assessment Claim: The student chooses
a claim portion of an argument regarding

effect of light on a pupil and supports the

argument using the data given.

Science

14
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Grade 5 Sample Item Cluster: Lights Out!

Grade 5 Science Training Student
" NEEEE B
Lights Out! (Part 2) Based on all of the information, complete the scientific explanation

about the effect of light on pupil diameter.
Human eyes have specialized structures to help peopla sea. Ona

of Ihese struciures is the pupll. The pupil is the dark cenler Drag into the chart two evidenca statemants and one reasoning
opening in the middle of tha eye. slatement that support the claim for the effect of light on pupd
diameter.
pupil - : .
Ftapig ¥ P m—p————

The size of a pupll can be measured by its diameter. A sclentist
shines different amounts of light on a pupil and measuras the
dismeter of the pupil. The graph shows the data collected by the
scienlisl.

Effect of Light on Pupil Rasssning Samments
Tar IR o B gL Lo B G0 T . e g
= g - S e g e, g O v .
E 6
. H Click To Respond
g 4
I 3 /
—
E 2 : 1
al ?
{] [ Claim i- The pupd diameter changes with different amiounts of light.

| The diameter was largest in the lowest lght and smallest in the brightest light,
Evidence ———— - ksl
| Thee diarmeter of the pupil decreased as the light intreased.

| Reasoning I_ Whan there 5 less light, the pupd gets bigger to lgt in morg light., q w
Evidence Statements

Review/End Test

The diameter was largest in the brightest light and smallest in the lowest light.

The diameter of the pupll increased as the light increased,

4 )
The student selects and
Reasoning Statements
moves sentences from
When the pupd is smaller, it lets in more light 5o a person can see better in less light, the evidence statements
When there is brght light, the pupid lets in more Bght 50 a perscn can see bettern and reasonlng
statements into the
Part Key Scoring empty table cells to
Evidence The diameter was largest in the lowest % responfj Fo the Prlompt.
light and smallest in the brightest light. Note: _'t is possible to
put evidence statements
. The diameter of the pupil decreased as in the reasoning answer
Evidence . . * )
the light increased. area and vice versa.
. Where there is less light, the pupil gets - ~
Reasoning |, . . . 1
bigger to let in more light.
Assessment Claim: The student builds an argument using
the evidence and reasoning provided about how pupils react
to different amounts of light.
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Grade 5 SAMPLE MINI ITEM CLUSTER: Grasshoppers
Topic Bundle; Inheritance and Variation of Traits:

Life Cycles and Traits Standards*

3.Inheritance and Variation of Traits: Life Cycles and Traits

3.Inheritance and Variation of Traits: Life Cycles and Traits

Students who demonstrate understanding can:
3-LS1-1.

3-LS3-1.

3-LS3-2.

exercise may become overweight.]

3-LS4-2.

Develop models to describe that organisms have unique and diverse life cycles but all have in common birth,
growth, reproduction, and death. [Clarification Statement: Changes organisms go through during their life form a pattern.] [Assessment Boundary:
Assessment of plant life cycles is limited to those of flowering plants. Assessment does not include details of human reproduction.]

Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents and that
variation of these traits exists in a group of similar organisms. [Clarification Statement: Patterns are the similarities and differences in
traits shared between offspring and their parents, or among siblings. Emphasis is on organisms other than humans.] [Assessment Boundary: Assessment does not
include genetic mechanisms of inheritance and prediction of traits. Assessment is limited to non-human examples.]
Use evidence to support the explanation that traits can be influenced by the environment. [Carification Statement: Examples
of the environment affecting a trait could include normally tall plants grown with insufficient water are stunted; and, a pet dog that is given too much food and little

Use evidence to construct an explanation for how the variations in characteristics among individuals of the same

species may provide advantages in surviving, finding mates, and reproducing. [Clarification Statement: Examples of cause and
effect relationships could be plants that have larger thorns than other plants may be less likely to be eaten by predators; and, animals that have better camouflage
coloration than other animals may be more likely to survive and therefore more likely to leave offspring.]

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

Developing and Using Models
Modeling in 3-5 builds on K-2 experiences and progresses to
building and revising simple models and using models to
represent events and design solutions.
- Develop models to describe phenomena. (3-LS1-1)
Analyzing and Interpreting Data
Analyzing data in 3-5 builds on K-2 experiences and progresses
to introducing quantitative approaches to collecting data and
conducting multiple trials of qualitative observations.
When possible and feasible, digital tools should be used.
- Analyze and interpret data to make sense of phenomena
using logical reasoning. (3-LS3-1)
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 35 builds
on K-2 experiences and progresses to the use of evidence in
constructing explanations that specify variables that describe and
predict phenomena and in designing multiple solutions to design
problems.
- Use evidence (e.g., observations, patterns) to support an
explanation. (3-LS3-2)
Use evidence (e.g., observations, patterns) to construct an
explanation. (3-LS4-2)

Connections to Nature of Science

Scientific Knowledge is Based on Empirical Evidence
- Science findings are based on recognizing patterns. (3-LS1-1)

Science and Engineering Practices

LS1.B: Growth and Development of Organisms

- Reproduction is essential to the continued existence of every
kind of organism. Plants and animals have unique and diverse
life cycles. (3-LS1-1)

LS3.A: Inheritance of Traits

- Many characteristics of organisms are inherited from their
parents. (3-LS3-1)

« Other characteristics result from individuals’ interactions with
the environment, which can range from diet to learning. Many
characteristics involve both inheritance and environment. (3-
LS3-2)

LS3.B: Variation of Traits

- Different organisms vary in how they look and function
because they have different inherited information. (3-LS3-1)

- The environment also affects the traits that an organism
develops. (3-LS3-2)

LS4.B: Natural Selection

- Sometimes the differences in characteristics between
individuals of the same species provide advantages in
surviving, finding mates, and reproducing. (3-LS4-2)

Crosscutting Concepts

Patterns
- Similarities and differences in patterns
can be used to sort and classify natural
phenomena. (3-LS3-1)
- Patterns of change can be used to make
predictions. (3-LS1-1)
Cause and Effect
- Cause and effect relationships are
routinely identified and used to explain
change. (3-LS3-2),(3-LS4-2)

Mini item clusters are designed to address particular
dimensions within a topic bundle, not the whole topic bundle.

*Document link: https://www.nextgenscience.org/topic-arrangement/3inheritance-and-variation-
traits-life-cycles-and-traits

Science
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Grade 5 Sample Items

Science

Grade 5 Sample Mini Item Cluster: Grasshoppers, Metadata Table

Phenomenon: Various organisms exist in the same ecosystem but are different
Stimulus e Estimated | Hand or
or Item Brief Description Tvpe DCI SEP CCC | Points Time Automated
Part ypP (min) Scoring
Several
Stimulus organisms live
Part 1 in the same e e e e e 1 e
ecosystem
6 Compare life | \atching | LS1.8 | 2 1 1 1 A
cycles
Predict offspring | Multiple
7a of parents Select
& & & LS3.A 6 1 1 2 A
7b Determine similar | Multiple
traits in a species | Select
Effect of D d
8 ecosystem on rgg andl | siB| 2 2 1 2 A
. rop
population
Stimulus | Environment and
Part 2 grass plants n/a n/a n/a n/a n/a 3 n/a
Determine
relevant variable
9a ; Hot Text
& to support claim & |LS3.B| 4 2 1 1 A
9b Display data to Graphing
support claim
Total 3/ 3/3 2/2 5 10

6
The DCI, SEP, and CCC totals refer to the number of the dimensions assessed
in the item cluster compared to the humber presented in the topic bundle.
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M-STEP - Spring 2018 Grade 5 Sample Items

Grade 5 Sample Mini Item Cluster: Grasshoppers

NEZMEEBA

Grasshoppers (Part 1)

Grade 5 Science
Quastions @

Training Student

Based on the models, complete the chart to identify the similarities and
differences between the life cyde stages of the organisms.

Students are studying the ecosystem of three organisms: a
darkling beetle, a grasshopper, and a grass plant. Grasshoppers
and darkling beetles eal grasses. The ecosystem gets different

amounts of rain based on the seasons. o ?
o s ordects s miler | Oiffersnt
" i ’ Between All || Betwesn the
e ¥ a Three Three
/r:'; "\ /E_:“\‘F P i ““\ Organisms || Organisms
' 8 . 0 < -
m% ﬂ',! . [ % "H'{"‘ » AFGARISMS Grow
i\ o p
K.’ i & stk '\-H/ {reproduction occurs
s (o] [rumber of life cycle stages
 Enlarge
adults lcok like their young

[

The student selects the
boxes to show the correct
matched between the rows
and columns of the table.

= =]

flag W

Part Key Scoring
organisms grow Similar &
reproduction occurs Similar &
number of life cycle stages Different &
adults look like their young | Different 1

Assessment Claim: The student uses the models

to see patterns relating the similarities and
differences in organisms’ life cycles.

Science
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Grade 5 Sample Items

Science

Grade 5 Sample Mini Item Cluster: Grasshoppers

Grade 5 Science

Cueastion7 [
Page 1of 2

NEEMEAAR

Training Student

Grasshoppers (Part 1)
Students are studying the ecosystem of three organisms: a

and darkling beetles eal grasses. The ecosystem gels different
amounts of rain based on the seasons.

darkling bestle, a grasshopper, and a grass plant. Grasshoppers

This question has two parts.

The students are given a conta
insects in their young stages.

iner with an adult grasshopper and bvo

Ao e

Life Cycle of & Life Cynche of & Life Cyde of 4 — -
Dierkling Gectis Gnass Pant Gravshogper align wa
» — e
Larva ﬁ -
W B =
EWC{\\ ‘."{!;-u:\ E # 7
f:_u i AR s \“ﬂ Part A: Which insect is most likely|io be Ihe offspring of the parent
T wdult

grasshopper?

Insect 1
(®) Insect 2

A 4

Parent Grasshopper

= e e WIMIES
anbennag w
- T I

fWhen graphics are enlarged
they can overlap. The student
can move the enlarged boxes
around by selecting and
holding on the blue bar at the
\top and moving the box.

J

B
Insect 1 Insect 2
; — = wings. wings
Review/End Test | Pause | Flag antennae >3l antennae-siaaetdia . |oos
A\ ST,
Life Cycle of a Life Cycle of a Life Cycle of &
Darkling Beetle Grass Flant Grasshopper
larva, x u
/E,ﬁ& seediing /;' \
¢ P 4 - S
qu\ ‘/pupa . /
. N sead adult \ ale _iF
f b i <
¢ adult
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M-STEP - Spring 2018 Grade 5 Sample Items

Grade 5 Sample Mini Item Cluster: Grasshoppers

Grade 5 Science Training Student
Question7 [0 N o
P2 012 NEEMRR (2]
Grasshoppers (Part 1) This question has two parts.
Studants ara studying the ecosystem of threa crganisms: a The students are given a container with an adult grasshopper and two
darkling beatle, a grasshopper, and a grass plant. Grasshoppers | insects in their young slages.
and darkling beatles eat grasses. The ecosystem gets different
amounis of rain based on the seasons. T e
s = P r i = ==
Life Cyole of @ Life Cyehe of a Life Cycie of & = =
Diklong Bestie iGradd Planm Grasiheoper e
by - -
2 BN 7N
- b by <T_b‘."' iy
e, P | T T X
L1 | .ﬁ.- s - L] .'I
I\. ’ /f g, S G '\\..iﬂ--'/ Part B: Select two evidence statements that support your answer to
Sl : Par A,
- Enlarge
The parent and the offepring have the same body colors,
@ The parent and the offspring have different body calors from
each other.
@ The parent and the offspring have the same lag shape.
@ The parent and the offspring have different leg shapes.
The parent and the offspring have the same length of
antennae,
(D The parent and the offspring have differant length of
antennaa.
Part Key Scoring
A b &
B aandc 1

Assessment Claim: The student
claims which offspring is most like
a parent and selects two pieces of
evidence to support the claim.
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Grade 5 Sample Items

Science

Grade 5 Sample Mini Item Cluster: Grasshoppers

Grade 5 Science
Questions [

T W Lise
NEZBRA

Training Student

Life Cypche of &

Grasshoppars {F—"art 1)

Students are studying the ecosystem of three organisms: a
darkling beetle, a grasshopper, and a grass plant. Grasshoppers
and darkling beetles aat grasses. The acosystem gets diffarant
amounts of rain based on the seasons.

Lifw Cyels of

Qarkling Bewlh Grass Plant Grasha e
[ e I -
o Lo | VR o
e z = A
-";.".il D
+ Enlarge

5 Life Cipzie ol &

Grasshopper eggs must remain moist to survive. YWhen very little

rainfall cocurs in the acosystem, how
grasshoppers be affected?

Select and move the sequence of events from the list of pogsible

avents into the graphic organizer,

might the population of

Click Ta R

=

&

Many eggs are destroyed

fewer young grasshoppers survive

fewer grasshoppers become adults

less reproduction

Possible Events

more reproduction
maore young grasshoppers survive

more grasshoppers become adults

e ]-=

(e\I:ZI:tts) Key Scoring
first event fewer young grasshoppers survive &
next event fewer grasshoppers become adults &

last event less reproduction 1
Assessment Claim: The student models the effect of the amount
of rainfall in an environment on the grasshopper population.
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M-STEP - Spring 2018

Grade 5 Sample Items

Grade 5 Sample Mini Item Cluster: Grasshoppers

Grade 5 Science
Chuastion 9

NEZRAA

Training Student

o R P a3 B =

Grasshoppers (Part 2)

A student wanlts to know if the traits of the grass plants eaten
by the grasshoppers are affected by the environment. The
student sets up an investigation using the procedure shown
to collect data.,

Investigation Procedure
. Fill two containers with 300 grams of soil.
Placa a grass plant into each container.
. Sat the containers near a window.
. Measure the height of each grass plant on day 1.
. Water the plants every & days.
. Measure the height of each grass plant on day 15,

Hant [nvestiqatica Daks

| Ham

Hark Toial
s | Wbl | Wil |
m: -"u. gy | eEveE T | L an w.-ur-r
[em] (=1 Wey L Dav ¥ | G [}
#  Enlarge

This question has two parts.

After the investigation the student makes the following claim: Plants are
affectad by the amount of water in thair environmeant.

Graph the data to show the evidence that best supports the student's
claim,

Part A: Selact the correct label that would replace the question mark on
the left side of the graph.

Part B: Mak
the height of each bar in your graph.

text.

Review/End Test

The student first selects
the proper label for the
y-axis by selecting the

Then the student moves
the bars to indicate the

| m ' height of the plants.

=a K as 7|

P;ant Helght (cm) or Number of Leaves

ur bar graph on ihe grid below. Use the pointer tool to set

iy b g £

v

\ 9P

Assessment Claim: Using the provided data,
the student presents the data in graphical
form to support the claim that plants are
affected by the water in the environment.

A :
Plant Investigation Data \\ Evidence bo Support Caim
Hpn:?;I:t Hpv:?; he | Numberof | Numberof | , "ot
on Day 1 on Day 15 Leaves on Leaves on Water
Y L Day 1 Day 15
{cm) {cm) Given (mL)
Plant
A 3 8 2 2 3
el 3 14 2 2 30
Part Key Scoring
A Plant Height (cm) & Plant B: Day 15
B 8 and 14 1

Science
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Grade 8 Sample Items

Science

Grade 8 SAMPLE ITEM CLUSTER: Handwarmers
Topic Bundle: Chemical Reactions Standards*

MS.Chemical Reactions

MS.Chemical Reactions

Students who demonstrate understanding can:

MS-PS1-5.

forces.]

MS-PS1-6.

MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances interact to determine
if a chemical reaction has occurred. [Clarification Statement: Examples of reactions could include burning sugar or steel wool, fat reacting with
sodium hydroxide, and mixing zinc with hydrogen chloride.] [Assessment Boundary: Assessment is limited to analysis of the following properties: density, melting
point, boiling point, solubility, flammability, and odor.]
Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and
thus mass is conserved. [Clarification Statement: Emphasis is on law of conservation of matter and on physical models or drawings, including digital
forms, that represent atoms.] [Assessment Boundary: Assessment does not include the use of atomic masses, balancing symbolic equations, or intermolecular

Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy
by chemical processes.* [Clarification Statement: Emphasis is on the design, controlling the transfer of energy to the environment, and modification of a
device using factors such as type and concentration of a substance. Examples of designs could involve chemical reactions such as dissolving ammonium chloride or
calcium chloride.] [Assessment Boundary: Assessment is limited to the criteria of amount, time, and temperature of substance in testing the device.]

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

Science and Engineering Practices

Developing and Using Models

Modeling in 6-8 builds on K-5 and progresses to
developing, using and revising models to describe, test,
and predict more abstract phenomena and design
systems.

- Develop a model to describe unobservable
mechanisms. (MS-PS1-5)

Analyzing and Interpreting Data

Analyzing data in 6-8 builds on K-5 and progresses to
extending quantitative analysis to investigations,
distinguishing between correlation and causation, and
basic statistical techniques of data and error analysis.

- Analyze and interpret data to determine similarities
and differences in findings. (MS-PS1-2)

Constructing Explanations and Designing
Solutions

Constructing explanations and designing solutions in 6-8
builds on K-5 experiences and progresses to include
constructing explanations and designing solutions
supported by multiple sources of evidence consistent with
scientific knowledge, principles, and theories.

- Undertake a design project, engaging in the design
cycle, to construct and/or implement a solution that
meets specific design criteria and constraints. (MS-
PS1-6)

Connections to Nature of Science

Scientific Knowledge is Based on Empirical
Evidence
- Science knowledge is based upon logical and
conceptual connections between evidence and
explanations. (MS-PS1-2)
Science Models, Laws, Mechanisms, and Theories
Explain Natural Phenomena
- Laws are regularities or mathematical descriptions of
natural phenomena. (MS-PS1-5) -~

PS1.A: Structure and Properties of Matter

- Each pure substance has characteristic physical and chemical
properties (for any bulk quantity under given conditiony) that
can be used to identify it. (MS-PS1-2) (Note: This DiscipX
Core Idea is also addressed by MS-PS1-3.)

PS1.B: Chemical Reactions

- Substances react chemically in characteristic ways. In a
chemical process, the atoms that make up the original
substances are regrouped into different molecules, and these
new substances have different properties from those of the
reactants. (MS-PS1-2),(MS-PS1-5) (Note: This Disciplinary Core
Idea is also addressed by MS-PS1-3.)

- The total number of each type of atom is conserved, and thus
the mass does not change. (MS-PS1-5)

- Some chemical reactions release energy, others store energy.
(MS-PS1-6)

ETS1.B: Developing Possible Solutions
. A solution needs to be tested, and then modified on the basis of
the test results, in order to improve it. (secondary to MS-PS1-6)
ETS1.C: Optimizing the Design Solution

- Although one design may not perform the best across all tests,
identifying the characteristics of the design that performed the
best in each test can provide useful information for the redesign
process—that is, some of the characteristics may be
incorporated into the new design. (secondary to MS-PS51-6)

- The iterative process of testing the most promising solutions and
modifying what is proposed on the basis of the test results leads
to greater refinement and ultimately to an optimal solution.
(secondary to MS-PS1-6)

Crosscutting Concepts

Patterns
Macroscopic patterns are related to the
nature of microscopic and atomic-level
structure. (MS-PS1-2)

Energy and Matter

- Matter is conserved because atoms are

conserved in physical and chemical processes.
(MS-PS1-5)
The transfer of energy can be tracked as
energy flows through a designed or natural
system. (MS-PS1-6)

~

/Item alignment for
DCIs requires that the
item aligns directly
with the element
(bullet) displayed in

Ghe foundation boxes.

J

/

Item alignment for SEPs and CCCs does not require that the item aligns
directly with the element (bullet) displayed in the foundation boxes but

can align with any appropriate element listed as part of the SEP or CCC
in Appendices F and G of the Next Generation Science Standards.

*Document Link: https://www.nextgenscience.org/topic-arrangement/mschemical-reactions
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M-STEP - Spring 2018

Grade 8 Sample Items

Grade 8 Sample Item Cluster: Handwarmers, Metadata Table

Phenomenon: Handwarmers get warm when you open the package
Stimulus Brief Estimated | Hand or
or Item Becarsion Item Type DCI SEP CCC | Points Time Automated

Part P (min) Scoring
Introduction
Stimul of
PI::‘: ;'s Handwarmers n/a n/a n/a n/a n/a 1 n/a
and initial
data
Determine
if chemical
la reaction Drop-Down | PS1.B
& occurred & & 4 1 1 1 A
1b & Choice PS1.A
Characteristic
properties
2 Cogﬁi:‘;zts'on Drop-Down | PS1.B | 4 5 1 1 A
Build a model
showing Drggoand
3a conservation r&p
& of mass Constructed
3b & g”s ructed | psi.s 2 5 3 4 H
& Explain model espé?nse
e & Constructed
Limitations of
model Response
Sti I Handwarmer
P'g:_‘; ;S investigation n/a n/a n/a n/a n/a 2 n/a
and data
Similarities
and
4 differences of Hot Spot PS1.B 4 1 1 1 A
two systems
Explain
energy Drag and
2 transfer in Drop PS1.B 6 > 1 2 A
two systems
Evaluate a -
6 design Multisle 1 ETs1B| 6 5 1 1 A
solution
Determine
7 tragg;‘i’gﬁ;f of | Multiple \ersicl 6 | na | 1 1 A
solution
Total 7/7 3/3 2/2 9 15

The DCI, SEP, and CCC totals at the bottom of the Metadata table refer to the number of the
dimensions assessed in the item cluster compared to the number presented in the topic bundle.

Science
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Grade 8 Sample Items

Science

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science

e <1 =]

Training Student

3

How do Hand Warmers Work? (Part 1)

Two students are outside in the cold, waiting for a bus, One of the
gtudents has a package of hand warmers and offers lo share them
with the other student. The student opens the package and they
each put a hand warmer bag in cne of their gloves.

— T .l
1|=—hand warmer
| package

Hand Warmer

hand warmer

Hand Warmer ' bag

|.
r

_

After a few minutes, the students notice that the hand warmer
bags start to feel warm. The students wan! lo know how hand
warmer bags get warm. They decide to ask their science teacher if
they can test the materials ingide the hand warmer bags. After
reading the ingredients on the hand warmer package, the students
decide to focus on iron because it is the most common ingredient.

The students designed the following procedure.
1. Open a new hand warmer package.

The students designed the following precadurs.

1, Open a new hand warmer package.

2. Cul open the hand warmer bag.

3. Separate the materials by using a magnet to attract the iron.

4, Place the iron on a dish.

5. Make initial observalions and calculations to record properties
of the iran.

6. Leave the iron in the dish overnight

7. Record final observations and calculations the next day.

Iron from Hand Warmer Bag

-
P
J .
|
|

This question has two parts.

Part A: Use the data table to complete the following statement.

The students can lell that a chemical reaction involving iron
because a new subﬂ’eﬂ"lue[ * | form

ovemight,

Part B: Choose one set of Rroperties that best suppons the

completed statament in Part

@ density and color

@ color and volurme

occurred
did not ocour

() volume and texture
@ texture and mass

@ mass and density

did
did not

After answering the question,
the student selects Next.

Part Key Scoring
A: drop-down 1 occurred &
A: drop-down 2 did &
B a 1

Assessment Claim: The student uses

the data table to determine if a chemical
reaction occurred and provides the
evidence that indicates a chemical reaction

occurred.

Hand Warmer Investigation Data Stimulus mtroduces the phenomenoh and remains
on the left side of the screen as the items change

;.:23?;::;“ Initial Final on the right side of the screen. The student scrolls
Colar Gray Red down to read the entire stimulus.
Texture Powder Powder
Mass 21g 30 g
WVolume 2.67 cm? 5.73 em?
Density 7.87 gfcm? | 5.24 g/cm’
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M-STEP - Spring 2018

Grade 8 Sample Items

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science
Question 2 @ “ 5' m n EI :

3. Separate the malenals by using a magnel to aftract the iron.

4. Place the iron on a dish.

5. Make initial observations and calculations to record properties
of thea iron.

8. Leave the iron in the dish overnight.

7. Record final obsarvations and calculations the next day.

Iron from Hand Warmer Bag

.-'-'.

Hand Warmer Investigation Data

byt A Initial Final
Color | Gray Red
Texture | Powder Powder
Mass | 219 30g
Volume | 2.67 em? 5.73 cm?
Density | 7.87 gfem?® | 5.24 g/em?

Training Student

This could happan if

Complete the statements below.

The final mags of the material on the dish the next day is
* | the initial mass of the material,

anvironment.

4

more than
less than
equal to

iron atoms are escaping into
iran atoms ara combining with mattar in

iron atoms are being produced and released into

iron atoms are being exchanged in equal amounts with

'

T

Back W Mext

pal

el

The student can navigate
backward or move
forward throughout the
entire item cluster.

Part Key Scoring
drop-down 1 more than &
drop-down 2 iron atoms are combining with matter in 1

Assessment Claim: The student uses the data table to compare the
initial and final mass of the material and then support their answer with
reasoning about how the mass of the material increased overnight.

Science
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Grade 8 Sample Items

Science

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science

" NEMREAED

3. Separate the materiale by using a magnet lo attract the iron.

4. Place the iron on a dish.

5. Make initisl observations and calculations to record properies
of the inon.

6. Leave the iren in the dish overnight.

7. Record final cbservations and calculalions the next day.

Question 3
Page 1 of 2

Iron from Hand Warmer Bag

Training Student

This guestion has three parts.

The students decide o develop a moded to explain why the iron
appeared to change avernight. To complete the medal the students
need to include:

= iron atoms from the hand warmear
« oaygen atoms from the air
» the final substance they cbserved

Part A: Complete the student model by dragging the appropriate
number of atoms from the key into the model.

Hand Warmer Investigation Data

c"'ﬁ",‘;ﬂf;&’n’; Initial Final
Color Gray Red
Texture Powder Powder
Mass 21qa 3049
Volume 2.67 cm? 5.73 cm?®
Density 7.87 gfcm* | 5.24 gfom?

[
QP @

Cifck To

Respond

y y |
h‘.eﬂm‘Em:ITesl Pause | |

Back B Next

@O

= T
Initial Cxygen in the Final Substance Key
Iron ALoms Air
() ~o) Iron
® Q0|
@O -
02 0a 0 "
00| MPE®

The student selects “Click to Respond” to
enlarge the response window, and then
moves atom symbols into the model boxes to
respond to the prompt.

\
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M-STEP - Spring 2018

Grade 8 Sample

Items

Grade 8 Sample Item Cluster: Handwarmers

&

Grade B Science

Question 3
Paga 2 of 2

NZWLE D

3. Separate the matenals by :J:-'.irfg a magnet to attract the iron,
4, Place the iron on a dish,
5 Maka initial chsarvalions and calculations to record propeartias

of the iron.
6. Leave the iron in the dish avemight.
7. Record final observations and calculalions the naxt day.

Iron from Hand Warmer Bag

Hand Warmer Investigation Data

Training Student

This question has three parts.

The students decide to develop a madel to axplain why the iron
need to include:

+ iron atoms from the hand warmer

= oxygen atoms from the air
= the final substance they obsarved

appearad to change overmighl. To complete the model the students

Part B: One studen! claims the model can explain the change in
color.

Describe one way to support the student’s claim.

[-a

27500

Part C: Describe one limitation to using this medel.
Proparty/ Initial Final
Calculation =
Color Gray Red
Texture Powder Powder
Mass 21q 30 g o 1en
Volume 2.67 cm* 5.73 cm®
Density 7.87 g/fcm?® | 5.24 g/cmy’®
= N X 4>
Part Key Scoring
A: Initial Iron Atoms (see .
. ( 4 iron (Fe) atoms *
model on previous page)
A: Oxygen in the Air (see
Y9 . ( 6 oxygen (O) atoms 1
model on previous page)
The model can explain a change in color because
B the model shows atoms recombining to form a new 1
substance. Color change can happen when a new
substance is formed.
One limitation of using this model is (answers may
C vary but could include): the colors of the atoms don‘t 1
show the color turning to red; the oxygen atoms
are in pairs before the reaction occurs; etc.

Assessment Claim: The student completes a model to show conservation of matter during a
chemical reaction. The student then explains how the model shows a property change and the
limitations of the model.

Science
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Grade 8 Sample Items Science

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science

Question 4

L

NEMMRAD

Training Student

How do Hand Warmers Work? (Part 2)

After observing what happens with the iron in the hand warmers, the

students decide to work on impraving the hand warmers 1o make them get

warm faster. The students obgerve that the hand warmer bag i made of
fabric containing timy holes.

Thay think thal if cxygen is needed to produce heal, maybe only a small
amount of axygen is getting through the fabric. To test this. the students
design an investigation 1o record the change in tamperature when the
hand warmer ingredients are left in the hand warmer bag and when they
are taken out of the hand warmer bag. The students set up two systems,

Investigation Plan

1. Open two hand warmer packages. Place one hand warmer bag on a
dish labeled Systern 1.

2. Cut opan the other hand warmear bag and pour the materials from
ingide tha bag onto the dish labaled Systemn 2.

3. Place a thermometer under the hand warmer bag in System 1 and a
thermometer inside the materials in System 2.

4. Record the temperature of both systems every five minutes until one

Compare the bwo sets of data in the graph. Select two
similarities and two differances betweaen System 1 and
System 2.

e T
I [ oresss

The tomosraisn incroases v bol® ayiteTe.

T lomprrare o Syucae | ncuasm mora
Lkl T L s O Syilem 1

Trs iemprere of Syvoers 7 ncreewe rors
Sl U [T D ® e ]
T T AT L (R P

P R T ETAT AT

bR e e P

S bl T B | e

Thes LaTuceied e e CobaTberen 17 £, Lyuihem

Thiok Do W EL 50 (ol TR ¢ DT
farares,

Click To Respond

The student scrolls down to
read the entire stimulus.

/

Back J Naxt

1
2

=4

The lemperature data from bolh Systerns are shown Delow,

Investigation Plan

. Open two hand warmer packages. Place one hand warmer bag on a
dish labeled System 1.

Cut open the othar hand warmer bag and powr the materials from
ingide the: bag anto the digh labeled System 2.

Placa a thermometer under the hand warmer bag in System 1 and a
tharmometer inside the materials in System 2.

Record the temperature of both systems every five minutes until one
of tha systams nears the stating temperature,

-“'"--. T
- Enlarge - Enlarge |

Temperature of System 1
and System 2 Over Time

150
. 140

\/

Temperature of System 1
and System 2 Over Time

150

o e s
=T T .S YY)
2 o0 o o o

w
i=4

Temperature (°F)

=
=]

o |
=]
Yy

o

20 40 60
Time (minutes)

80

Key
==mmr Systermn 1
— System 2
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M-STEP - Spring 2018

Grade 8 Sample Items

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science

Cuestiond B e ) N .1 [
NEMRE o

Training Student

How do Hand Warmers Work? (Part 2)

After observing what happens with the iron in the hand warmers, the
students decide ta work on improving the hand warmers to make them get
warm faster. The sludents observe that the hand warmer bag s made of
fabric containing tiny holes.

|| || ()
Hand Warme

||

They think thal if cxygen is needed to produce heat, maybe only a small
amount of oxygen is getiing through the fabric. To test this, the students
design an investigation 1o record the change in temperature when the

hand warmer ingredients are left in the hand warmer bag and whan they
are taken out of the hand warmer bag. The students set up two systems.

Investigation Plan

Compare the hwo sets of data in the graph. Select two
similarities and two differences between System 1 and
System 2.

T

Tos tvparuns o Sy | e mons
o T T b o g T

Thus imevyetenicrs rasss i boit sysiswm.
Ths IR re DT (8 Dl AR,
p 17 IR L B T R R O
L T L ] L .

- i WA T 3 3 g I ],
s T T R e

b perglaay Fumn Bndes § reeshes
Syshem § reacten 8 presn SaEmnas

e s e S Lt | ek

Click To Respond

Similarities

|The temperature increases in both systems. |

The temperature of System 1 increases moreg

IThe termperature decreases in both systems., I

quickly than the temperature of System 2.

= 5 The temperature of System 2 increases more
The temperature remains constant in both quickly than the temperature of System 1.
systems.
System 1 reaches a greater maximum
temperature than System 2 reaches.
System 2 reaches a greater maximum
temperature than System 1 reaches.
OK
Part Key Scoring
Similarities | The temperature increases in both systems. &
Similarities | The temperature decreases in both systems. &
. The temperature of System 2 increases more quickly than the
Differences P v g Y &
temperature of System 1.
. System 2 reaches a greater maximum temperature than
Differences 1
System 1 reaches.
Assessment Claim: The student compares the data for two systems.

Science
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Grade 8 Sample Items Science

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science Training Student
Question 5 [ == 1
” NZWA D 2]
e —— Idanttly and |
A axplain the temperature patlem in the graph.
Temperature of System 1 Select and move the best claim stalement, evidence
and System 2 Over Time statemnent, and reasocning statement that can be used lo
axplain the pattemn,
150

4 x|
E“' o Ciim |
e, 130 Faansning|

Wiaim SEacemeas:

2120 Enmegy 1 ETanamad Ioum ket AyS i3t WharmRAmatEn
2 e T
[/} 1 lﬁ Evidancs Statamanks:
- Thr InFperstert wrt aghee o 55 Firies Ban 8 0 gt
E_ 100 e iyt i ks A e i 0 i N
E
a 90
=

80

70

20 40 &0 80
Time (minutes)

(=

Key

=mm=s System 1

Iy ?

"Claim Energy is transferred from each system to the thermometers,
_Evidence | The temperature was higher at 50 minutes than at 0 minutes. Sack B Next
Reasoning | Energy was released when the iron reacted with the oxygen in the air

Claim Statements:

4 )

Energy is transferred from the thermometers to each system. The student selects and

Energy is not transferred in either of the systems. moves sentences from

Evidence Statements: the given statements to

The temperature was lower at 50 minutes than at 0 minutes, the empty table cells to
The temperature did not change between 0 minutes and 50 minutes in either system. respond to the prompt.
Reasoning Statements: Note: it is possible to

The iron absorbed energy from the oxygen during the chemical reaction.
The hand warmer bag absorbed energy from the thermometer

put evidence statements
in the reasoning answer

Energy was released when the hand warmer package was opened. area and vice versa.
g J
|

Part Key Scoring

Claim Energy is transferred from each system to the thermometers. &
Evidence | The temperature was higher at 50 minutes than at 0 minutes. &
Reasoning | Energy was released when the iron reacted with the oxygen in the air. 1
Assessment Claim: The student constructs a scientific explanation about energy transfer in
the system.
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M-STEP - Spring 2018 Grade 8 Sample Items

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science Training Student

> ® R E8E 2]
[ ey e

Df_T8xL Aoow The students want lo redesign the hand warmer bag to
Temperature of System 1 decrease the amount of time it takes for the hand warmer to
and System 2 Over Time get warm. The new design includes more small holes in the

fabric of the hand warmer bag.
150 Which statement best evaluates if the new design would or
would not work?
- 140
ol The new design would not work because the
2 130 additional holes in the bag would allow cxygen from
@120 the air 1o move inlo the bag and cool the iron.
=
® 110 The new design would not werk because the enly
] @ way to increase the temperalure is to generate more
g 100 energy by adding iron.
E 90
= The new design would work because when the iron in
80 @ the hand warmer is exposed to more oxygen in the
air, the temperature will increase at a faster rate.
70
The new design would work because whan pisces of
. G 3 y iron are able to move out of the additional holes, they
0 20 40 &0 80 () e b ot o ok oxygen, which will guickly
Time (minutes) increase the temparature,

Key

—-mm- S-YE-';EITI i
— System 2

Part Key Scoring
NA C 1

Assessment Claim: The student evaluates a design solution and
determines if the design would or would not solve the problem.
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Grade 8 Sample Items Science

Grade 8 Sample Item Cluster: Handwarmers

Grade 8 Science Training Student

Question7 [ “ @: : m: n| E: I ﬂl

Which staternent best describes a trade-off il a new hand

Temperature of System 1 warmer bag is designed to getl warm faster than the original
and System 2 Over Time design?
Tha hand warmaear would be more axpensive than
150 @ the eriginal dasignw

s 140
L The hand warmer bag would contain maore iron and
¢, 130 be bigger than the original design.
g 120
e @ The hand wammer bag would not get as warm as the
= 110 original design,
.
[T
a 100 (@ e hand wamer bag would cool down faster than
E 90 the original design,
[

80

70

0 20 40 60 80
Time {minutes)
Key

====s System 1
— System 2

| 0 |
| |

Part Key Scoring
NA d 1

Assessment Claim: The student evaluates a design solution
and determines trade-offs of the design solution.
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M-STEP - Spring 2018

Grade 11 SAMPLE ITEM CLUSTER: Atmospheric Changes over Time
Topic Bundle: Earth Systems Standards*

HS.Earth’s Systems
HS.Earth’s Systems
Students who demonstrate understanding can:
HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks that

cause changes to other Earth systems. [Clarification Statement: Examples should include climate feedbacks, such as how an increase in
greenhouse gases causes a rise in global temperatures that melts glacial ice, which reduces the amount of sunlight reflected from Earth’s surface, increasing
surface temperatures and further reducing the amount of ice. Examples could also be taken from other system interactions, such as how the loss of ground
vegetation causes an increase in water runoff and soil erosion; how dammed rivers increase groundwater recharge, decrease sediment transport, and increase
coastal erosion; or how the loss of wetlands causes a decrease in local humidity that further reduces the wetland extent.]

Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection.
[Clarification Statement: Emphasis is on both a one-dimensional model of Earth, with radial layers determined by density, and a three-dimensional model, which
is controlled by mantle convection and the resulting plate tectonics. Examples of evidence include maps of Earth’s three-dimensional structure obtained from
seismic waves, records of the rate of change of Earth’s magnetic field (as constraints on convection in the outer core), and identification of the composition of

Grade 11 Sample Items

Earth.

Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface
processes. [Clarification Statement: Emphasis is on mechanical and chemical investigations with water and a variety of solid materials to provide the
evidence for connections between the hydrologic cycle and system interactions commonly known as the rock cycle. Examples of mechanical investigations
include stream transportation and deposition using a stream table, erosion using variations in soil moisture content, or frost wedging by the expansion of water
as it freezes. Examples of chemical investigations include chemical weathering and recrystallization (by testing the solubility of different materials) or melt

Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere,
geosphere, and biosphere. [Clarification Statement: Emphasis is on modeling biogeochemical cycles that include the cycling of carbon through the
ocean, atmosphere, soil, and biosphere (including humans), providing the foundation for living organisms.]
Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and life on
[Clarification Statement: Emphasis is on the dynamic causes, effects, and feedbacks between the biosphere and Earth’s other systems, whereby
geoscience factors control the evolution of life, which in turn continuously alters Earth’s surface. Examples include how photosynthetic life altered the
atmosphere through the production of oxygen, which in turn increased weathering rates and allowed for the evolution of animal life; how microbial life on land
increased the formation of soil, which in turn allowed for the evolution of land plants; or how the evolution of corals created reefs that altered patterns of
erosion and deposition along coastlines and provided habitats for the evolution of new life forms.] [Assessment Boundary: Assessment does not include a
comprehensive understanding of the mechanisms of how the biosphere interacts with all of Earth’s other systems.]

HS-ESS2-3.
Earth’s layers from high-pressure laboratory experiments.]
HS-ESS2-5.
generation (by examining how water lowers the melting temperature of most solids).]
HS-ESS2-6.
HS-ESS2-7.

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

Science and Engineering Practices

Developing and Using Models
Modeling in 9-12 builds on K-8 experiences and progresses to
using, synthesizing, and developing models to predict and
show relationships among variables between systems and
their components in the natural and designed world(s).
- Develop a model based on evidence to illustrate the
relationships between systems or between components of
a system. (HS-ESS2-3),(HS-ESS2-6)
Planning and Carrying Out Investigations
Planning and carrying out investigations in 9-12 builds on K-8
experiences and progresses to include investigations that
provide evidence for and test conceptual, mathematical,
phy5|cal and empirical models.
Plan and conduct an investigation individually and
collaboratively to produce data to serve as the basis for
evidence, and in the design: decide on types, how much,
and accuracy of data needed to produce reliable
measurements and consider limitations on the precision of
the data (e.g., number of trials, cost, risk, time), and refine
the design accordingly. (HS-ESS2-5)
Analyzing and Interpreting Data
Analyzing data in 9-12 builds on K-8 experiences and
progresses to introducing more detailed statistical analysis, the
comparison of data sets for consistency, and the use of models
to generate and analyze data.
- Analyze data using tools, technologies, and/or models
(e.g., computational, mathematical) in order to make valid
and reliable scientific claims or determine an optimal
design solution. (HS-ESS2-2)
E ing in Ar from E
Engaging in argument from evidence in 9 12 builds on K-8
experiences and progresses to using appropriate and sufficient
evidence and scientific reasoning to defend and critique claims
and explanations about the natural and designed world(s).
Arguments may also come from current scientific or historical
episodes in science.

Construct an oral and written argument or counter-

arguments based on data and evidence. (HS-ESS2-7)

Connections to Nature of Science

Scientific Knowledge is Based on Empirical Evidence

ESS2.A: Earth Materials and Systems
Earth’s systems, being dynamic and interacting, cause feedback
effects that can increase or decrease the original changes (HS-
ESS2-2)
- Evidence from deep probes and seismic waves, reconstructions
of historical changes in Earth’s surface and its magnetic field,

and an understanding of physical and chemical processes lead to

a model of Earth with a hot but solid inner core, a liquid outer
core, a solid mantle and crust. Motions of the mantle and its
plates occur primarily through thermal convection, which

involves the cycling of matter due to the outward flow of energy

from Earth'’s interior and gravitational movement of denser
materials toward the interior. (HS-ESS2-3)
ESS2.B: Plate Tectonics and Large-Scale System
Interactions

The radioactive decay of unstable isotopes continually generates

new energy within Earth’s crust and mantle, providing the
primary source of the heat that drives mantle convection. Plate
tectonics can be viewed as the surface expression of mantle
convection. (HS-ESS2-3)

ESS2.C: The Roles of Water in Earth’s Surface Processes
The abundance of liquid water on Earth’s surface and its unique
combination of physical and chemical properties are central to
the planet’s dynamics. These properties include water’s

exceptional capacity to absorb, store, and release large amounts

of energy, transmit sunlight, expand upon freezing, dissolve and
transport materials, and lower the viscosities and melting points
of rocks. (HS-ESS2-5)

ESS2.D: Weather and Climate
The foundation for Earth’s global climate systems is the
electromagnetic radiation from the sun, as well as its reflection,
absorption, storage, and redistribution among the atmosphere,
ocean, and land systems, and this energy’s re-radiation |nto

Crosscutting Concepts

Energy and Matter
- The total amount of energy and matter
in closed systems is conserved. (HS-
ESS2-6)
- Energy drives the cycling of matter

within and between systems. (HS-ESS2-
3)

Structure and Function
The functions and properties of natural
and designed objects and systems can
be inferred from their overall structure,
the way their components are shaped
and used, and the molecular
substructures of its various materials.
(HS-ESS2-5)

Stab|l|ty and Change

Much of science deals with constructing

explanations of how things change and

how they remain stable. (HS-ESS2-7)

Feedback (negative or positive) can

stabilize or destabilize a system. (HS-

ESS2-2)

Connections to Engineering, Technology
and Applications of Science

space. (HS-ESS2-2) <
Gradual atmospheric changes were due to plants and other
organisms that captured carbon dioxide and released oxygen.
(HS-ESS2-6),(HS-ESS2-7)

Changes in the atmosphere due to human activity have

increased carbon dioxide concentrations and thus affect climate.

(HS-ESS2-6)

ESS2.E: Biogeology
The many dynamic and delicate feedbacks between the
biosphere and other Earth systems cause a continual co-

Interdepel

Englneermf[tem allgnment for \
Science a|
eachothd DCIS requires that the
research{ . B
reDprof item aligns directly
ofepet|] With the element

Influence o ) ;

and sciencel (bullet) displayed in

World

- Newtet| the foundation boxes. )
impacts on
environment, including some that were
not anticipated. Analysis of costs and
benefits is a critical aspect of decisions

Item alignment for SEPs and CCCs does not require that the item aligns directly with the
element (bullet) displayed in the foundation boxes but can align with any appropriate element
listed as part of the SEP or CCC in Appendices F and G of the Next Generation Science Standards.

*NGSS Appendices (https://www.nextgenscience.org/resources/ngss-appendices)

Science
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Grade 11 Sample Items Science
Grade 11 Sample Item Cluster: Atmospheric Changes, Metadata Table
Phenomenon: Changes in carbon in atmosphere
Stimulus Brief Estimated | Hand or
or Item Description Item Type DCI SEP | CCC | Points Time Automated
Part P (min) Scoring
Stimulus | Carbon cycle
Part 1 model n/a n/a n/a n/a n/a 2 n/a
Process to .
1 decrease CO, | Multble | pssoa| 2 | 7 1 1 A
. Select
in atmosphere
COy
2 concentrations | Drop-Down | ESS2.D 4 7 1 1 A
over time
Changes in the
atmosphere )
3 from early Drop-Down | ESS2.D 4 7 1 1 A
history
Stimulus | Solar radiation
Part 2 investigation g e W | e g 2 e
4a Energy I\éllf]lgiilglee
& transfer in & ESS2.C 3 5 1 2 A
4b systems Drop-Down
Modify the Drag and
. investigation Drop ESS2.C 3 > 1 2 A
Sea ice and
6 solar radiation Hot Spot ESS2.D 4 7 1 1 A
absorption
Drag and
7a Atmosphere Drop ESS2.D
& changes effect & & 7 7 3 3 H
7b on polar bears | Constructed | ESS2.E
Response
Total 5/9 4/4 | 2/3 9 15

N

the item cluster compared to the number presented in the topic bundle.

Cl'he DCI, SEP, and CCC totals refer to the number of the dimensions assessed in)
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M-STEP - Spring 2018 Grade 11 Sample Items

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science Training Student

Quorion 1 @ =R A O (2 |
NEEM A O 2]

Atmospheric Changes over Time (Part 1) Sciantists can use carbon cycle models to help make predictions
about the amounis of carbon in different locations, Use this Carbon

The gases that make up Earlh's atmosphere have changed aver Cycle Model to identify all the processes that would decrease CO;
time. Scientists measure the levels of carbon dicxdde (CO3) in in the atmosphere if the rate of that process were to increase.

Earth’s atmosphere. The simplified Carbon Cycle Model shows
locations where carbon is stored and processas that move carbon
from one location to anather, photosynthesis

Carbon Cycle Madel @ cellular respiration

Abtmosphers 730 GYC

@ fossil fuel combustion

0 6.3 mmr
119 GiCivear N () diffusion into the ocean
Zi5 L 120 Tt and Industrial
r GiCiyear
respiration (T e @ diffusion into the atmosphere

B8

After answering the question,

the student selects Next.

GiC = glgatons of carban

= 2N R >

Part Key Scoring
NA aandd 1
) Assessment Claim: The student uses

Stimulus introduces

the phenomenon and
remains on the left side
of the screen as the
items change on the
right side of the screen.
The student may need to
scroll down to read the
entire stimulus.

the model to make a prediction about
how changes in parts of the carbon cycle
would affect other parts of the cycle.

J
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Grade 11 Sample Items

Science

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science

Cuestion2 [ , ) ) f )
NEERBE@D

Training Student

Atmospheric Changes over Time (Part 1)

Thia gases that make up Earth's atmosphers have changed ovar
lime. Scientisis measure the levels of carbon dioxide (CO3) in
Earth’s atmasphere. Tha simplified Carban Cycla Model shows
lecations where carbon is slored and processes thal move carbon
from ene location to anather,

Carbon Cycle Madel

Atmosphers 730 GIC
oo
11! Gy year
GUC/vear 11!1I
nﬂular
n

;- e rur,r,-n
~  Enlarge

diffusio

Average Atmospheric CO; at Mauna Loa

Tha graph shows data about atmospheric CO; concentrations
collected in Mauna Loa, Hawaii, since 1860,

Vi Enlargel

Cycle Model to explain the pattern of
nirations aver lime.

atmaospharic CO3 con
t atmospheric CO» concantrations have

| over time. This pattern is most likely due to
| ]

increased
decreased

00 |

380

stayed the same

Maxt

pﬂosynhels

cellular respiration
fossil fuel combustion

Parts per Million
L
o
L=

the blue bar at the top
and moving the box.

N

J

340 diffusion into the ocean
diffusion into the atmosphere
320
< | | 1 1 1 1
1960 1970 1980 1990 2000 2010
s Year

When graphics are A
enlarged they can
overlap. The student Part Key Scoring
can move the enlarged drop-down 1 increased *
boxes around b

. v . drop-down 2 fossil fuel combustion 1
selecting and holding on

Assessment Claim: The student uses the
model and the data table to explain changes in
atmospheric CO, concentrations over time.
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M-STEP - Spring 2018

Grade 11 Sample Items

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science

Question 3 @ g | | 1 )
NEBRDBom

Training Student
Scientists think that Earth's early almosphere was different from

Atmospheric Changes over Time (Part 1)

The gases that make up Earth's atmosphere have changed over
lime. Scientists measure the levels of carbon dicxide (GO5) in

Earth's atmasphere, The simglified Carbon Cycle Model shaws

Earth's cumrent atmosphere due to a large amount of volcanic
activity. Scientists anahlyza oxygen (Oy), carbon dioxida (COy), and
watar (H20) from recent volcanic activity to make inferances abaut
the presence of these gases in Earth's early almosphere,

locations where carbon is slored and processes thal move carbon

from one location to ancther, Dala from Seienkiie Anatys

Gaags | macest vaicesic | Curens
ity
e bz e
Carbon Cycle Model ::;-;::
= | - 1 D%
Atmouphers T30 Gie @ | T Ty
10 ! 1% Ix i
6.3 GC/year i | 1% e
fossil fuel o
COmMBusTon ¢ Enla. _]

and industrial
[ELLE ]

t the first land plants developed on Earth

un
1z0
belll.ﬂr GR ar
resnir Elon photcsyIthesis

GK‘.lmr
diffusion

e m ghgatona of carbon

[/ Entarge] The amount of v]in the atmosphere
»] over time becausp of the process of

I v]

vy | l—
I T ort s Watal'
increased oxygen
decreased carbon dioxide

RnrimarFed Tt
& \

— Data from Scientific Analysis photosynthesis
Gases Recent Volcanic Current cellular respiration
Activity Atmosphere
used to estimate
Earth's early
atmosphere
o, 0.0% 21.0%
o, 2.0% Trace amounts
H.O 96.0% Trace amounts
Other gases 2.0% 79.0%
Key 1 ssible Key 2 ssible .
Part y 1 (possi y 2 (possi Scoring
correct answers) correct answers)
drop-down 1 oxygen carbon dioxide &
drop-down 2 increased decreased &
drop-down 3 photosynthesis photosynthesis 1
Assessment Claim: The student uses the model and the data table to explain
changes in atmospheric O, concentrations over time.

38

Science



Grade 11 Sample Items

Science

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science

Queastion 4
Page 1af 2

A @

Training Student

" NEREMmR
mE®mR
F B Ve

Students study how changas in Earth's atmosphera affect
Arctic sea ice.

Changes in Arclic Soa Ton Boundarios

This question has two parts.

The graph shows the data collected during the investigation.

Ve v o St et e o T

.-.f': & .‘.rd—'—*h""‘

=

e s 1
I
1

# Enlarge |

The students notice that the maps show liquid water and land
in addition o sea ice. They parform an investigation to
determine if solar radiation affects water and land differently.

Investigation Materials

water bo model the acean

soil to model the land

heal lamp to mode! the Sun
equal volumes of water and soil

The heat lamp was turned on for 10 minutes and then
turned off.

O
®©

Part A: Based on tha graph, which sla
differance in the temperalure pattern

Water absorbs and stores more efergy than soil.
@ Soil absorbs and stores more enaE than water.

Water absorbs more enargy than
enargy in a short paricd of time.

Soil absorbs more energy than
energy in a short pericd of time.,

Temperature of Water and Sail Owver Tifme

rment bast explains the
twesan the substances?

il but can quickly release tha

ter but can quickly release the

The studenis notice that the maps show liquid water and land

in addition to sea ice. They perform an investigation 1o
determine if solar radiabion affects water and land differently.

+— heat lamp temed off

Investigation Materials
waler o moded the ocean

soil 1o model the land

Temperature {*C)
I&l - Rl
.

5
heat lamp o model the Sun o

equal volumes of water and soil @1 2 1

The heat lamp was turned on for 10 minutes and then
turned off.

Investigation Setup

The student
scrolls down
to read

the entire
stimulus.

S & ¥ 8 9 10 11 12 13 14 15 16 LT 14 1% 20
Tima {min}

While option D is the best choice h
available, the key difference is that the
same amount of energy causes a larger
change in temperature for the soil, and
that option is not available.

The amount of energy absorbed and
stored in the two containers would
depend on various factors (e.g., the
color of the water container, the color
of the soil, and rates of evaporation
from the water.) Overall, the amount
of energy absorbed and stored by the
water and the soil is likely to be about
the same.

J
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M-STEP - Spring 2018 Grade 11 Sample Items

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science Training Student
we . NEERBn 2

Atmospheric Changes over Time (Part 2) [} This question has two parts.

Students study how changes in Earth’s atmosphere affect The graph shows the data collected during the investigation.
Arctic sea ica.
Changes in Arctic Sea Tte Bourdaries . -d:_,—-""--.,__'_‘“
P | e 2000-20132 =1 | E=1 PR S ——
P 4 b e b, o
-_r i : -r, 1 "._ FoR e i ‘.\ .
f ot e W R g Y == g
| L H i ! o
I Gi ) [ Erierge]
hJ ) o .\'\\ Y ,}{
2008 e ‘,ﬂ’ " 2012 Part B: Complete tha staterment that best uses evidenca from the
sealoe T = T =ik Winvestigation to support the explanation chosen in Part A.
/- Enlarge | : ;
— The water had v | increase in temperature when the heat lamp
Tha students notice that the maps show liguid water and land B W38 on. The water had v | decrease in temperature when the

in addition to sea ice. They perform an investigation ta heat lamp was tumed off.
determine if solar radiation affects water and land differently.

Investigation Materials
= water to model the ocean
= 50il to moded the land
« heal lamp 1o model the Sun
« eqgual volumes of water and soil

The heat lamp was turmed on for 10 minutes and then a |E’|rqe a |E’|rgE
turned off. T
a small a small

) [k T no _— I_IG s
Part Key Scoring /

A d * The student can navigate
backward or move
forward throughout the
B: drop-down 2 no 1 entire item cluster.

B: drop-down 1 a small ks

Assessment Claim: The student uses the data
from the investigation to explain the difference
in energy absorption of two materials.
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Grade 11 Sample Items Science

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science Training Student

Question5 [0 ] )
T NEMWE Ao 2]

Atmospheric Changes over Time (Part 2) | The students decided to modify the criginal investigation to answer a
new guestion.
Studants study how changes in Earth's atmosphere affect
Archic sea ica. New Quaeastion: Does reflection of solar radiation have a role in the
changing amount of sea ica?
Changes in Arctic Saa Ice Boundarias

PP o e - = Mowve one modification thal would best help lo answear the new question
A \.\ /" . b, and move one reasoning that supports the modification inte the chart.
At 4 . v ; 9
y e \
v 4 ¥ n
e1 N( F | -
1 1 I P P e o e

\"r‘:f \ “ \’;_x Poaniblo Moo Acatian [ —
i - N - 2002 o Inwastigatien Salwctnd Medification
il —" gua bow P e ol s ol i i e g D a4l e s et i
of eeiiti @l e s 20 i vl | g e Tae basl ey

/- Enlarge

The students nolice (hat the maps show liquid water and land
in addition to sea ice. They perform an investigation fo
determine if solar radiation affects water and land differantly.

Facy & thn heot of
Cap of W, 3 g
From

Investigation Materials e

water 1o model the ocean
50il to model the land =
heat lamp to model the Sun | Click To Respond ]

equal volumes of water and soil ¢

L

The heat lamp was tumed on for 10 minutes and then [
turned off.

[ ‘Modification Reasoning

Flace a thin sheet of metal on top of a second

f
| ::ft:n?:f&;:diﬁgﬂi:r:gg:etr:_:em:.ftsmp Cowvering the cup of water répresents Snow and
MI'FEMM | | | temperature of the covered cup with that of would reflect light from the heat lamp,

—_—— the uncovered cup.

Possible Madification Possible Reasoning for
e o for Investigation Selected Modification
- Mave the heat lamp farther away from the cup
The student selects the “Click of water and the cup of soi
to Respond” button to enlarge The pasition of the heat lamp would affect how
. much energy resches substances in the cups
the response WlndOW, and before the energy is reflected by each of the
q substances.
then selects and moves given
. The material used bo cover the cup would
statements into the em pty table reflect energy that would be absorbed by the
Place & shest of dark color paper on tap of a substance in the ather cup.
Ce”s to respond to the prom pt_ second cup of water, and put it under the heat
lamg for ten minutes. Then compare the water  The neat lamp represents the energy from

temperaturs of the covered cup with that of the Sun during winter when there is less solar
the cup of sol radiation being absorbed and reflected by
surfaces on Earth,

Part Key Scoring

Place a thin sheet of metal on top of a second cup of water, and put
Modification |[it under the heat lamp for ten minutes. Then compare the water &
temperature of the covered cup with that of the uncovered cup.

Covering the cup of water represents snow and would reflect light

Reasoning ¢ the heat lamp.

Assessment Claim: The student determine how to modify the investigation to answer
a new question.
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Grade 11 Sample Items

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science
Cuestion & @@

NENRAD

Training Student

ey

Atmospheric Changes over Time (Part 2)

Students study how changes in Earth's atmosphere affect
Arclic sea ica.,

Changes in Anctic Sea Toe Boundarios
2000=-2012 -~

N o

P 2 ‘\ /..-"
i = S Sl
! |I.| b Y I_-' Ao P

-/' Enlarge

The students nolice thal the maps show liguid walter and land
in addition to sea ice. They perform an investigation to
determing if solar radiation affects water and land differently.

Investigation Materials
« water to model the ocean
« soll to model the land
= heal lamp to model the Sun

The map below shows the absorbed radiation trend in the Arctic from
2000-2012. To determine the trend, scientists measured the amount of
solar radiation absorbed by the atmosphere above the Arclic, Scientists
claim that the amount of sclar radiation absorbed by Earth's surface is
related to the amount of sea ice covering the surface.

Select the area on the map that shows evidence that would best support
this claim.

Mot o s Solar Asdistion Absarption By the
Aimosphere sbove tha Krotic |1000-20831

< il ..-"*. J_.............”,-,- .
"i_.

& ey
oY

[P P B @
B sl Tt

[ e i s

i o rane-

I e i e

&% mattn ety

Click To Respond

v

equal volumes of water and soil ey 1
1 Het Change in Solar Radiation Absorption by the
L“r:eﬁ:g}{“m" wes bamed o for. 10 mindes e fhen Atmosphere above the Arctic (2000-2012)
ot R > O (secrease in absorptin)
f/ Y \.I H"t -45 watis/mater?
i | Iy { '
podenEndTest [l Pase | m 4 4 L o
! | | ! { == ‘E‘# A [ tno change in absarption)
q . 25 ‘,_ 0 watts/meter? —
. 1
(f;,- i) F'} .: .
| 1 \ % i [ (increase in absorption)
\ I : 'k-h"\' ':\:_,':} [ 22.5 watts/fmeter?
. y _;"‘{;j M\V
The student selects the “Click to "\ O I irccasc in absarption)
M % Fl
Respond” button to enlarge the - g AR
response window and select a hot
spot(s) to respond to the prompt.
0K
|
Part Key Scoring
NA The area that is keyed to dark red 1

(increase in absorption) 45 watts/meter?2

Assessment Claim: The student compares graphical
information and extrapolates evidence to support a claim
about trends in solar radiation absorption.

Science
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Grade 11 Sample Items

Science

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science

QuestionT @ = |
NEZWMREDO 2]

Training Student

-
-
-
-

Atmospheric Changes over Time (Part 2) § Read the excerpt below.

Students study how changes in Earth's atmosphere affect

Changus in Arclic Sea Ion Baundarias

The students notice that the maps show liguid water and land = Ll
in addition o sea ice. They perfodm an investgation 1o %, 4
determine if sclar radiation affects water and land differenily. —

Investigation Materials
waler to model the ocean
soil 1o model the land

heat lamp to model the Sun

equal velumes of water and soil

The heat lamp was turned on for 10 minutes and then
tumed off.

-

Feview/End Test J Pause

Part A: Based on the excerpl your knowledge of atmosphearnc
changes, complete the model tofshow the relationship between solar
radiation absorption and the available amount of saa ica thal affects the
polar bears' access o prey in the Arctic.

Clipk To Respond

Part B: Use the model in Part|A to explain how atmospheric changes
are affecting polar bears” accgss to pray in the Arctic.

|l¢

In 2007, the U.S. Geological Survey estimated that the
global polar bear population will shrink to a third of its
current size by 2050, due to loss of habitat and less access |
to prey. "Polar bears are declining because they use sea
ice as hunting platforms to catch their primary prey, seals.
But when that ice is there, it's really jumbled up due to
freezing and refreezing events, The seals may be there,
but the polar bears can't get to them. The observed loss of
sea ice in the Arctic has been greater than earlier climate
models. We're losing ice faster than forecasted.”

—Jeff Bromaghin, U.S. Geological Survey statistician
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Grade 11 Sample Items

Grade 11 Sample Item Cluster: Atmospheric Changes

Grade 11 Science

Cuestion 7 @

< 1\l

in additicn o sea ice. They perform an investigation (o

Investigation Materials
» water to model the ocean
» soil to model tha land
+ heat lamp © model the Sun
+ equal volumes of water and sail

The heat lamp was turned on for 10 minutes and then
tumed off.

Inwestigation Setup

-~ Pt lamg

= tharmometers

The students notica that the maps show liquid water and land

determine if sclar radiation affects water and land differently.

=4 0]

Ee— Sy BN e =

Training Student

| ——

Part A: Based on tha excerpl and your knowledge of atmospheric
changes, complate the model to show the relationship betwean solar
radiation absorption and the available amount of sea ice that affects the

Read the excerpt below,

|, Enlargc.

polar bears' access (o pray in the Arctic.

Part B: Use the model i Par A to explain how atmospheric changes
are affecting polar bearg’ access to prey in the Arctic.

P f".."'-':'\

Click To Respand

rd X T
+ Enig - - - - '
[r— '\ f decrease _) [R———— l:_‘_ increase :
—': I' fl.'l-ll.'\'_dli.:" af = 2 n Ircflci;ducn of \
| | decrease solar radiation decrease solar radiation
— ) N e SN
| | decrease | | increase ] [ Imcrease | | decrease |
in amount of in absorption of | in amaunt af in absorption of
523 o solar radiation SEa o solar radiation
Note: There are (increase | [ decrease
R Y wate Im water
two possible correct e temaarature
answers for this item. -

Part Key 1 (possible Key 2 (possible Scorin
(model labels) correct answers) correct answers) g9
A: top label decrease increase &

A: right label increase decrease ks
A: bottom label increase decrease ks
A: left label decrease increase 1
The model shows a cycle of decreasing sea ice due to
B increased CO5 in the atmosphere. The decrease in sea ice 5
prevents polar bears from accessing their main prey, seals.
Without access to prey, the polar bears will die off.

Assessment Claim: The student completes a model to show the relationship between
solar radiation and amount of sea ice. The student then uses the model to construct an
explanation about how the atmospheric changes are affecting polar bears.

Science
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