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Introduction

The South Orange and Maplewood School District (SOMSD) serves more th~~ 3,200 elementary
students across six elementary schools in suburban New Jersey. SOMSD stuwdnts represent a
full range of academic, socio-economic, ethnic, and language backgrounds. More than 150
general and special education teachers work to meet this spectrum of needs in science. The K-
5 Sclence Curriculum establishes district expectations for instructional sequence and pacing,
instructional delivery, student outcomes, and assessment.

Philosophy

Science is for all students and often engages students of varied learning preferences. Learning
science is more than learning facts and measurements, just as math is more than computation.
Science develops curiosity, logical analysis, advocacy, and creating solutions. ‘We learn science
because it is a way of understanding, engaging with, and communicating about our world.

Goals

K-5 Science instruction in the South Orange and Maplewood School District aims to open course
and career opportunities for all its students by developing students’ interests in science and
engineering, research skills, core science concepts, investigative experiences, real world
problem solving, evidence-based communication, and the scientific literacy necessary in a
modern world.

New Jersey Student Learning Standards and Next Generation Science Standards

This Science Curriculum is aligned in letter, spirit, and intent with the New Jersey Student
Learning Standards for Science and the Next Generation Science Standards. |t provides all
students with relevant and authentic investigative experiences that provide them opportunities
and forums to develop and explain their thinking, justify their reasoning with evidence, design
solutions to real world problems, make choices and decisions, and expand their scientific
literacy and content knowledge over time. This Science Curriculum addresses both science
concepts and processes, and at each grade students encounter disciplinary core ideas, cross
cutting concepts, and science and engineering practices.

The NJSLS-S and NGSS both emphasize the science and engineering practices students must use
to not just know science content, but to do science as scientists do. Each unit in this curriculum
guide highlights science practices that are emphasized in that unit.

NGSS Practice Standards:
1. Asking questions {for science) and defining problems (for engineering)}
. Developing and using models
. Planning and carrying out investigations
. Analyzing and interpreting data
. Using mathematics and computational thinking
. Constructing explanations (for science) and designing solutions (for engineering)
. Engaging in argument from evidence
. Obtaining, evaluating, and communicating information
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Science Curriculum
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K-5 Organization
Fach grade level K-5 has 3 science units: one Earth Science, one Physical Science, and one
Life/Environmental Science. Each grade teaches their Earth Science unit in the Fall, Physical
Science in the Winter, and Life/Environmental Science in the Spring. This arrangement allows
for cross-grade and whole school investigations and events.

K Seasons Motion: Push and Pull Life and The Environment

1 Earth Patterns invisible Forces: Magnets, Sound QOrganisms

2 tand and Water Matter and Materials Living Things

3 Weather and Climate Forces and Motion Interdependence of Living Things
4 Earth Processes Energy Living Things in Their Environment
5 Qur Earth Changes in Matter Water and The Environment

Instructional Minutes

All K-5 students in the South Orange and Maplewood School District engage in 60-90 minutes of
science each week. The 60-90 minutes do not occur in one long block of time, rather they are
broken into shorter elements that include stand alone investigations and integration with
literacy, social studies, and mathematics concepts. Teachers schedule the instructional”
elements at the most effective times for their students and in accordance with the overall
building schedule.

Instructional Elements and Materials
Investigations Investigations for all students encompass all hands-on explorations and
experiments. The investigations may have been district designed or selected from instructional
materials already in place, such as SCIS3, FOSS, Science and Technology for Children, National
Geographic, or Insights. We have also purposefully included lessons from AIMS {Activities
Integrating Math and Science) because they emphasize the connections among science, math,
and engineering.

Literacy The New Jersey Student Learning Standards and Common Core Standards for Literacy
include standards specific to content area reading and writing. To integrate literacy with
science, the curriculum for all students connects to picture books, trade books, textbooks,
articles, and other non-fiction reading formats. Additionally students will write arguments
based on evidence, letters, journals, and Simulated Research Tasks.

Mathematics Mathematics is a tool and language for science. The NGSS Science and
Engineering Practices include “Analyzing and Interpreting Data” and “Using Mathematics and
Computational Thinking”. This curriculum guide purposefully includes math concepts and skills
as part of science units. Lessons include measurement of distance, time, mass, volume, and
temperature, degrees of angle measurement, mapping, data analysis, and graphical
representations of data.
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Universal Design for Learning (UDL)

Students in the South Orange and Maplewood Schoo! District are diverse in background
experience, cultural norms, primary language, personal interests, learning readiness, strengths,
and levels of engagement. Universal Design for Learning (UDL) provides a framework to
identify potential barriers to students and strategies to improve access. The columns in the
table below are the Three Principles of UDL: Multiple means of Representation, Expression, and

Engagement. In each column are instructional strategies that can be used to make science
learning more accessible to all students. Definitions and More Strategies for Universal Design

for Learning.

Multiple Means of

Multiple Means of

Multiple Means of

Representation Expression Engagement
Concrete Models Peer Discussions Teacher Actions
Earth-Moon-Sun Think Aloud Short, Direct Instruction’
Plant or Animal Parts Where to Start and Why Teacher Modeling
Human Systems Make a Plan Think Aloud Modeling

Magnet Systems
Electric Circuits
Landforms

State of Matter

Powerful Visual Models
Concept Maps
Diagrams or Flow Charts
Blueprints

Labelled Charts

Visual Directions
Graphic Organizers

Support Strategies
Online Interactive Modeis

Online Simulations
Animated Pre or Re-teach
Story Boards

Partially Completed Models

Compare Thinking/Plans
Definitions or Gist

Written Responses

Concept Maps

Diagram or picture

First I..., then [...

Partner journal

Sticky Note Thoughts
Content-Evidence-Reasoning
Graphic Organizers

Active

Choice Boards

Choose a Method {(slideshow,
ShowMe, Poster, report, etc.)
Demonstrate their thinking
Demo with online model
“Show Me" video

Subset of an Investigation

Gradual Release of Control
Multiple Access Point
questions and discussions
Chunking

Goal Setting

Short Videos or Animations

Partner Actions

Think Aloud
Metacognitive Discussion
Think-Pair-Share

Turn and Talk

Peer Discussions to
consolidate thinking
Clock Partners

Listening Dyads -

Individual Student Action
Choose a Medium/Method

Visual Word Wall {isolate one portion) Choose a Support Tool
Picture Walk; Workbook/Text | Verbal explanations rather Brain Breaks
Side by Side Models than written Self Check/Answer Key

Resources for Differentiation

LiveBinders Science games and simulations http://www.livebinders.com/play/play?id=38435
CK-12 Flexbooks Adaptable textbooks, can edit, change, add video. Animated interactives.
Newsela, Scholastic News, Time for Kids Tiered articles on the same topic
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Foi States, By Steles

Kindergarten

The performance expectations in kindergarten help students formulate answers to questions
such as: “What happens if you push or pull an object harder? Where do animals live and why
do they live there? What is the weather like today and how is it different from yesterday?”
Kindergarten performance expectations include PS2, PS3, LS1, ESS2, ESS3, and ETS1
Disciplinary Core Ideas from the NRC Framework. Students are expected to develop
understanding of patterns and variations in local weather and the purpose of weather
forecasting to prepare for, and respond to, severe weather. Students are able to apply an
understanding of the effects of different strengths or different directions of pushes and pulls on
the motion of an object to analyze a design solution. Students are also expected to develop
understanding of what plants and animals (including humans) need to survive and the
relationship between their needs and where they live. The crosscutting concepts of patterns;
cause and effect; systems and system models; interdependence of science, engineering, and
technology; and influence of engineering, technology, and science on society and the natural
world are called out as organizing concepts for these disciplinary core ideas. In the kindergarten
performance expectations, students are expected to demonstrate grade-appropriate proficiency
in asking questions, developing and using models, planning and carrying out investigations,
analyzing and interpreting data, designing solutions, engaging in argument from evidence, and
obtaining, evaluating, and communicating information. Students are expected to use these
practices to demonstrate understanding of the core ideas.
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K-PS2 Motion and Stability: Forces and Interactions
~K=-PS2:Motion and Stability: ‘Forces and interactions o ' '
Students who demonstrate understanding can:
K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or different directions of pushes
and puils on the motion of an object. [Clarification Statement: Examples of pushes or pulls could indude a string attached to an cbject being pulled,
a person pushing an object, a person stopping a rofling ball, ard twe chjects colliding and pushing on each other.] [Assessment Boundary: Assessment is limited to
different relative strengths or different directions, but net both at the same time. Assessment does not include non-contact pushes or pulls such as those produced by
magnets,]
K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed or direction of an object
with a push or a pull.* [Clrification Statement: Examples of prablems requiring a salution coutd include having a marhle or other object move a certain
distance, Follow a particular path, and knock down other objects. Exarnples of solutions could include tools such as a ramp to increase the speed of the object and a
structure that would cause an object such as a marble ar bali to turn.] [Assessment Boundary: Assessment does not include friction as a mechanism for change in

speed.]
- The perfarmance expectations above were developed using ‘the following elements from the NRC document A Framework for K-12 Science Educaliol:

Cause and Effect : :

« Simple tests can be designed to
gather evidence to support or refute
student ideas about causes. (K-PS2- .
1){K-P52-2) R -

| ‘P§2:As " Forces and Motion
. » pushes.and puls; i

(K:PS2-1)(

PS2.B: TypesofInteractions . = - L. oo
~nWhen objects touch or collide, they push on one another and can .

3.C:* Refationship Between Energy and Forces.
“A bigger, push or pull makes things speed:up or slow down more.
- Quickly,.(secondary to K-PS2-1): .

Defining Engineering Problems ;.- i
P jon that people want to change or.create can be. "o
‘approached as a problem:to be solved throlgh engineering, Such .
roblemns may.have any acceptable solutions. ' (secondary. to K-

onmections to otfier DCIs in kindergarten: K.ETS1.A (K-P52-2); KETS1.B (K-PS2-2) _
Articuation oF DCTs across grade-levels; 2.ETSLB (K.PS2-2); 3.PS2.A (K-PS2-1),(K-PS7-2); 3.P52.B (K-PS2-1); 4.PS3.A (K-P52-1); 4.ETSLA (K-PS2-2)

Common Core State Standards Connections:!

ELAA fleracy ~

RIK.1 With prompting and support, ask and answer questions about key details In a text, (K-PS2-2)

W.K.7 Participate in shared research and writing projects (e.g., explore a number of books by a favarite author and express opinions about them). (K-PS52-1)
SLK.3 Ask and answer questions in order to seek help, get infarmation, or clarify something that is not understood. (K-F52-2)

Mathematics —

MP.2 Reason abstractly and quantitatively. (K-PS52-1)

K.MD.A.1  Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object. (K-PS2-1}
#.MD.A.2 _ Directly compare two objects with a measurable attribyte in common, to see which cbject has "more of"/“less of” the aktribute, and describe the difference. (K-P52-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core idea.
The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framewark for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
November 2013 ©2013 Achieve, Inc. All rights reserved, 50103




_ K-PS3 Energy
K-PS3 Energy . - . _ ) -
Students who demonstrate understanding can:

K-PS3-1. Make observations to determine the effect of suniight on Earth's surface. [Clrfication Statement: Exampies of Earth's surface could
include sand, soil, rocks, and water] [Assessment Boundary: Assessment of temperature is limited to relative measures such as warmer/cooler.]

K-P53-2. Use tools and materials to design and build a structure that will reduce the warming effect of sunlight on an area.

*

[Clarification Statement: Examples of structures could include umbrellas, canopies, and tents that minimize the warming effect of the sun.]

T Perfurmanoe_ xpectations above were developed 'usi_n'g the Following elements from the NRC document A Framework for K-12-Sciénce Educalion:

3,B: " Conservation of Energy and Energy Transfer :| Cause and Effect
W : 's surface. {K-PS3:1),{K-PS3-2) - » Events have causes that generate
: G : observable patterns. (I(vPS_3_-1),(K-P53-2)

-Sclentific Investigations Use a Variely of
w7 SCientists use différent ways to stidy the w

Connections fo other DCIs in kindergarten; K.ETS1.A (K-PS3-2); K.ETSL.B (K-PS3-2)

Articulation of DCIs across grade-levels: 1.PS4.B (K-PS3-1),(K-PS3-2); 2.ETS1.B (K-PS3-2), 3.ES52.D (K-P53-1); 4.ETS1.A (K-P53-2)

Contmon Core State Standards Connections:
Ll AfLiteracy —

W.K.7 Participate in shared research and writing projects {e.g., explore a number of books by a favorite author and express opinions about them}, (K-PS3-1), (K-R53-2}
Mathematics —
K.MD.A.2 Directly compare two objects with a measurable attribute in common, to see which object has “more of/*less of the attribute, and describe the difference. (K-P53-1),(K-

p53-2)

*The performance expectations marked with an asterisk integeate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled "Disciplinary Core Ideas” is reproduced verbatim from A £ramework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
November 2013 ©2013 Achieve, Inc. All rights reserved. 6 of 103




_ K-LS1 From Molecules to Organisms: Structures and Processes
K-LS1 ~ From Molecules to Organisms: Structures and Processes ' S '
Students who demonstrate understanding can:

K-LS1-1. Use observations to describe patte
Statement; Examples of patterns could include that animals need to take in food but plants d
the requirement of plants to have light; and, that all living things need water.]

"The performance expeciations above were developed using the following elements from 'ihg NRC document A Ff_amemrv for K-12 Sclence Education.

rns of what plants and animals (including humans) need to survive. [Carification
o not: the different kinds of food needed by different types of animals;

Patterns
» Patterns in the natural and human
designed world can be observed and
used as evidenca. (K-L51-1)

’181,C: Organization for Matter and Energy Flow In
rganismS © o T T fER i
“All:aninials need food in order:to live'and grow. They btain .. -

eir food from plants or from gther animals. Plants need water '/
and light to live and grow. (K-LS1-4) 7o o

Connections to other DCIs in kindergarten: NfA T
Articulation of DCls across grade-Jevels: 1LLSLA (K-1S1-1); 2.LS2.A (K-1S1-1); 3.052,C (K-L51-1); 3.L84.B (K-£51-1); 5.LS1.C (K1S1-1); 5.LS2.A {K-£51-1)

Common Core State Standards Connections!

ELA/ fteracy —
W.K.7 Participate in shared research and writing projects (e.g., explore a number of books by a favorite author and express opinions about them). (K-151-1)

Mathematics —
K.MD.A.2  Directly compare two objects with a measurable attribute in common, to see which object has

“mare of*/"less of” the attribute, and describe the difference. (K-L51 -1)

marked with an astetisk integrate traditional science content with engineering through a Practice or Discipéinary Core Idea.
" s reproduced verbatim from A Framework for K-12 Sclence Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the Naticnal Acadermy of Scieaces.
©2013 Achieve, Inc. All rights reserved. 7 of 103

*The performance expectations
The section entitied *Disciplinary Core Ideas

November 2013




I

K-ESS2 Earth’s Systems

K-ESS2 - Earth’s Systems o

Students who demonstrate understanding can:

K-ESS2-1. Use and share observations of local weather conditions to describe patterns over time, [Carification Statement: Examples of
qualitative observations could include descriptions of the weather (such as sunay, cloudy, rainy, and warm); examples of quantitative ebservations could include
numbers of sunny, windy, and rainy days in a month. Examples of pattems could include that it is usually cooler in the morning than in the afterncon and the number
of sunny days versus cloudy days in different months.] [Assessment Boundary: Assessment of quantitative observations limited to whale numbers and relative
measures such as warmer/cooler.]

'K-ESS2-2. Construct an argument supported by evidence for how plants and animals (including humans) can change the
environment to meet their needs. [Clarification Statement: Examples of plants and animals changing their environment could include a squirrel digs in
the ground to hide its food and tree roots can break concrete,] ]

The peformance expectations above were developed using the followin

g elements from the NRC document 4 Framework for K-12 Science Equcation. .

552.D: Weatherand Climate .0 &
*“Weather'is the combination of sunlight, wind,
rain, and.temperature in a particular.region ata

] Peaple meastire thése conditions to!

Patterns - R B

= ‘Patterns in the natural world can be. ~
observed, used to describe phenomena,
and used as evidence. (K-ESS2-1} -

Systems and System Models -

v Systems in the natural and designed ;
world have parts that work together. -
(K-ES52-2) . : L

cribe ‘and record the weather and to notice patterns -
:over time, (K-ESS2:1) e e
-ESS2,E:  Biogeology :
= Plants and animals can change their environment.
-ESS§3,C:- Human Impacts on Earth Systems
s Things that people do'to live comfortably can affect the
““world ‘Breund them; But they can make choices that .-
‘reduce their impacts. on the land; water, air, and other...
“living things. (secondery to K-£552-2)

on Emplricat Evidence " -
s and order-when making observa

”C‘énnec‘b’ons o other DCIs it krha’efgértén: N/A
Articulation of DCIs across grade-fevels: 2. ESS2.A (K-ESS2-1); 3.E$52.D (K-ES52-1); 4.E552.A (K-ES52-1); 4.ESS2.E (K-E552-2); 5.ESS2.A {K-ES52-2}
Common Core Stafe Standards Conneclions:

FLA/Ateracy —

RI.K.1 With prompting and support, ask and answer questions about key details in a text. (K-ESS2-2)

W.K.1 Use a combination of drawing, dictating, and writing te compose cpinion pieces in which they tell a reader the topic or the name of the book they are writing about and
state an opinion or preference about the topic or book. (K-ES52-2}

W.K.2 Use a combination of drawing, dictating, and writing to compose informative/explanatory texts in which they name what they are writing about and supply some
information about the topic. (K-£552-2)

W.K.7 Participate in shered research and writing projects (e.g., explore a number of books by a favorite author and express opinions about them). (K-ES52-1)

Mathemaltics —

MP.2 Reason abstractly and quantitatively, (K-ESS2-1)

MP.4 Model with mathematics. (K-ESS2-1)

K.CC.A %now numbet names and the count sequence, (K-ESS2-1)

K.MD.A1  Describe measurable atiributes of objects, such as fength or weight. Describe several measurable attributes of a single object. (K-ES52-1)
K.MD.B.3  Classify objects into given categories; count the number of objects in each category and sort the categories by count, {K-ESS2-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The seciion entitted “Disciplinary Core Ideas” is reproduced verbatim from A Framawork for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sclences.
November 2013 ©2013 Achieve, Inc. Alf rights reserved. 8 of 103




K-ESS3 Earth and Human Activity
K-ESS3 - Earth and Human Activity v T ' '
Students who demonstrate understanding can: _
K-ESS3-1. Use a model to represent the relationship between the needs of different plants or animals (including humans)
and the places they live. [Clarification Statement: Exampies of relationships could include that deer eat buds and leaves, therefore, they usually five in
forested areas; and, grasses need sunlight so they often grow in meadows. Plants, animals, and their surroundiags make up a system.]
K-ESS3-2. Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to,
severe weather.® [Clarification Statement: Emphasis is on local forms of severe weather.]
K-ESS3-3. Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things
in the local environment.® [Clarification Statement: Examples of human impact on the land could include cutting trees to produce paper and using

respurces to produce bottles. Examples of solutions could include reusing paper and recycling cans and bottles.] ] )
The performance gxpectatio ve were developed using the following elements from the NRC document A Frament rk for K-12 Sclence Education:

Cause and Effect -
» Events have causes that generate
observable patterns. (K-ESS3-2),(K-
ESS33) . oo o
atu azards. . S s h | Gystems and System Models |
Some kinds of severe weather-are more likely than othersinia .| =. Systems in the natural and designed -
give reg_lor'i.'-w_gatheif'sc_ie_i_'_tti_s'lsfpreca_stj_'seye;e_yveath_e'i-.'O'h‘\a_t'_'. .. world have parts that work together. - . -
‘the.communities can prepare for and respond to these events, - (K-ESS3-1) ¢ PR
§53.C::: Human Impacts on Earth Systems

Living things need water, air, and resources from the fand, and
. they live'In places that have the things they need. Humans use
“-natural resourges for :ev_ery_thin'g-théy_do._-'(i{-ESS}._i} : ;

 Things that people do to live comfortably can affect the worlc
around them. But they can make choices that reduce their, -
‘impacts on the land, water, air, and other living things. (K-E553-

Connections to En_éinge)-ing, Technology)
and Applications of Science

Interdependence of Science, - . '
‘| Engineering, and Technology. " ...~
= People encounter guestions about thy
naturat world every day, (K-ES53-2)
Influence of Engineering, Technology, -
:| and Science on Society and the Natural
| World .
1 = People depend on various technologies -
“-in their lives; huran life would be very
different without technology. (K-ESS3-.
2} )

Defining and Delimiting an Engineering Problem

"Asking questions, making observations, and gathering

{information are helpful in thinking ‘about

blems, (secondary.

Cito KESSE2)
‘ETS1.B: Develaping Poss|

: sible Solutlons o
= “Designs can be conveyed through 'sketches drawings, or
physical models. These represantations are useful in.. 5.
communicating ideas for a problem’s solutions to. o
- (secondary lo K-£S53-3) : '

Connactions o other DCIs in kindergarten: X.ETS1.A (K-ES53-2) (K-ESS3-3)
Articulation of DCIs across grade-levels: TLS1A (K-ESS3-1); 2,.ES51.C (K-ES53-2); 2.ET51.8 (K-ESS3-3); 3.E553.B (K-ESS3-2); 4.ESS3.A (K-ES53-3); 4.ESS3.B (K-ESS3-2);
5.L52.A (K-ES53-1); 5.ESS2.A (K-ESS3-1); 5.ES53.C (K-ESS3-3)

Common Core State Standards Connections:

ELA/ Literacy —

RI.K.% With prompting and support, ask and answer questions about key details in a text. (K-ESS3-2}

W.K.2 Vse a combination of drawing, dictating, and writing to compose informative/explanatory texts in which they name what they are writing about and supply some
information about the topic. (K-£553-3)

SL.K.3 Ask and answer questions in order to seek help, get informaticn, or clarify something that is not understood. (K-£553-2)

SL.K.5 Add drawings or other visital displays to descriptions as desired to provide additional detail. (K-£553-1)

Mathemaltics —

MP.2 Reason abstractly and quantitatively. (K-£553-1)

MP.4 Model with mathematics. (K-F553-1}(K-£553-2}

K.cC Counting and Cardinality (K-£553-1),(K-£553-2)

*The performance expectations marked with an asterisk integrate traditionai science content with engineering through a Practice or Disciplinary Core Idea.
The section entitied *Disciplinary Core Ideas” is repraduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
November 2013 T ©2013 Achieve, [nc. All rights reserved, o 9of103" T




STRHOARDS
For States, By Stakes

First Grade

The performance expectations in first grade help students formulate answers to questions such
as: “What happens when materials vibrate? What happens when there is no light? What are
some ways plants and animals meet their needs so that they can survive and grow? How are
parents and their children similar and different? What objects are in the sky and how do they
seem to move?” First grade performance expectations include PS4, LS1, LS3, and ESS1
Disciplinary Core Ideas from the NRC Framework. Students are expected to develop
understanding of the relationship between sound and vibrating materials as well as between the
availability of light and ability to see objects. The idea that light travels from place to place can
be understood by students at this level through determining the effect of placing objects made
with different materials in the path of a beam of light. Students are also expected to develop
understanding of how plants and animals use their external parts to help them survive, grow,
and meet their needs as well as how behaviors of parents and offspring help the offspring
survive. The understanding is developed that young plants and animals are like, but not exactly
the same as, their parents. Students are able o observe, describe, and predict some patterns of
the movement of objects in the sky. The crosscutting concepts of patterns; cause and effect;
structure and function; and influence of engineering, technology, and science on society and
the natural world are called out as organizing concepts for these disciplinary core ideas. In the
first grade performance expectations, students are expected to demonstrate grade-appropriate
proficiency in planning and carrying out investigations, analyzing and interpreting data,
constructing explanations and designing solutions, and obtaining, evaluating, and
communicating information, Students are expected to use these practices to demonstrate
understanding of the core ideas.

November 2013 ®2013 Achieve, Inc. All rights reserved. " 16 of 103




1-PS4 Waves and their Applications in Technologies for Information Transfer
1-PS4 - Waves and their Applications in Technologies for Information Transfer ' o
Students who demonstrate understanding can:
1-PS4-1. Plan and conduct investigations to provide evidence that vibrating materials can make sound and that sound can
make materials vibrate. [Clzrification Statement: Examples of vibrating materials that make sound could include tuning forks and piucking a stretched
string. Examnples of how sound can make matter vibrate could include holding a piece of paper near a speaker making sound and helding an object near a vibrating
funing fork.]
1-PS4-2. Make observations to construct an evidence-based account that objects can be seen only when iluminated.
[Clarification Statement: Examples of observations could include those made In a completely dark room, a pinhole box, and a video of a cave explorer with a flashlight.
Tlumination could be from an extemnat light source or by an object giving off its own light.]
1-PS$4-3. Plan and conduct an investigation to determine the effect of placing objects made with different materials in the
path of a beam of light. [Clarification Statement: Fxamples of materials could include those that are transparent (such as clear plastic), translucant (such as
wax paper), opaque {such as cardboard}, and reflective (such as & mirror).] [Assessment Boundary: Assessment does not include the speed of ight.}
1-PS4-4. Use tools and materials to design and build a device that uses light or sound to solve the problem of
communicating over a distance.* [Clarification Statement: Examples of devices could include 2 light source to send signals, paper cup and string
“telephanes,” and a pattern of drum beats.] [Assessment Boundary: Assessment does not include technological details for how communication devices work.]
~The pefformance expectations above were developed using the following éfements from the NRC document 4 Framework for K-12 Science Education: :

4.A: Wave Propertie : | cause and Effect B
:Sound can:make matt vibrate, and vibrating matter can -| « Simple tests can be designed to gather
: : i evidence to support or refute student ideas

" make sound: (1PSA-1) i
PS4.B:  Electromagnetic Radiation . about causes. (1-PS4-1),{1-P54-2),(1-P54-3) . -

Objects can be'seen If light Is available to-flliminate them
“oF if they,give Off their own light, (1-P54:2) i
me materials allow light to pass through them, others >
allow only some Jight through and others block all the -
{| 7 light and Create 2 dark shadow on any surface beyond .-

=" them, where the light cannot reach. Mirrors'can be used =) Influence of Engineering, Technology, and

‘to redirect a light beam, (Boundary: The idea that light: | Science, on Society and the Natural World
‘travels from place to place s developed through' .0 = People depend on various technologles in their

lives; human life would be very different . '

without technology. (1-PS4-4) .

(=}

Connections to Engineering, Technology, -
and Applications of Science .- "'

explanations and designing solutions in K-2 bultds
d progresses to the:use of evidence
€ ( f natural

experiences with light sources, ‘mirrors, and shadows; buff';:

0 attempt is made to discuss the speed:of | ht) (12

e Seienltists Uise different ways to study the world: {1:PS4-1) ] =~

Connections to other DCIs in first grade: NfA
Articulation of DCIs across grade-levels: K.ETS1.A {1-P54-4); 2.PS1.A (1-PS4-3); 2.ETSL.B (1-PS4-4); 4.P54.C (1-P54-4); 4.P54.B (1-PS4-2}; 4.ETSL.A {1-P54-4)
Common Core Stale Standards Connections:

El A/ fteracy —

W.1.2 Write Informative/explanatory texts in which they name a topic, supply some facts about the topic, and provide some sense of closure. (1-P54-2)

W.i1.7 Participate in shared research and writing projects {e.0., explore a number of *how-to” books on & given topic and use them to write a sequence of instructions), (1-PS4-
1),(1-PS4-2),(1-P54-3),(1-PS4-4)

Ww.1.8 With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a guestion, (1-P$4-1),(1-PS4-2)(1-
PS4-3)

SL.11 Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups. (F-PS4-1}{1-P54-2},(1-
F54-3)

Mathematics —

MP.5 Use appropriate tools strategically, (1-P54-4)

1,MD.A1  Order thres objects by tength; compare the lengths of two objects indirectly by using a third object. (1-F54-4)
1.MD.A.2  Express the length of an object as e whole number of length units, by layering multiple copies of a shorter object (the length unit) end to end; understand that the
length measurement of an object is the number of same:size length units that span it with no gaps or overlaps. {1-P54-4)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitlzd "Disciplinary Core Ideas” is reproduced verbatim from A Framework for X-12 Science Education; Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
November 2013 ®2013 Achieve, Inc. All rights reserved. 11 0of 103




1-LS1 From Molecules to Organisms: Structures and Processes
1-LS1 . Erom Molecules to Organisms: Structures and Processes o " '
Students who demonstrate understanding can:
1-1S1-1, Use materials to design a solution to a human prablem by mimicking how plants and/or animals use their-external
parts to help them survive, grow, and meet their needs.* [Carification Statement: Examples of human problems that can be solved by
mimicking plant or animal sctutions could include designing clothing or equipment to protect bicyclists by mimicking turtle shells, acom shells, and animal scales;
stabilizing structures by mimicking animal tails and reots on plants; keeping cut intruders by mimicking thorns on branches and animal quills; and, detecting intruders
by mimicking eyes and ears.] .
1-151-2. Read texts and use media to determine patterns in behavior of parents and offspring that help offspring survive.
[Clarification Statement: Examples of patteras of behaviors could include the signals that offspring make (such as crying, cheeping, and other vocalizations) and the

__responses of the parents {such as feeding, comforting, and protecting the cﬁprir_!g).] _
““The performance éxpectations above were devel ing the following elements from the NRC document A Framework for K-12 Sclence Fducation:

= All organisms have external pa

| Patterns -

» Patterns in the natural world can be

-+ parts in different ways 1o see,: ) observed, used to describe phenomena,

themselves, - move from place:to place, and seek, find,-and take in and used as evidence. (1-151-2)

“foodl; water and air; Piants also have different parts (roots, stems, ~| Structure and Functlon - = ...

Jeaves; Howers, fruits) thak help them survive and grow. {1-151-1) - = The shape and stability of structures of

::Growth and Development'of Organlsms = in 000 natural and designed objects are refated -
to their function{s). (1-151-1} *--

‘Adulk plants and animals can have young. In'miany kinds of
‘animals, parents and the offspring themselves engage In :
“behavlars that help the offspring to survive, (1:151-2)
1.D: Information Processing i 0 ion
“Aninials have body parts that capture-and corivey different kinds .-
f Information needed for growih and ‘survival. Animals réspond to -

Connections fo Enyinéerlng, fé&hnolagjr,
and Applicatfons of Science .. -

Influence of Engineering, Technology, -
and Science on Society and the Natural .
World - . R S
» Every human-made product is designed -
by applying some knowledge of the )
natural world and is built using materials
derived from the natural world, (1-L51-1)

1 obsarvak
Conneclions to other DCIs in first grader N/A
Articulation of DCls across grade-fevels; K.ETS1.A (1-151-1); 3.1L82.D (1-151-2); 4.LS1.A (1-151-1); 4.L.51,D (1-153-1}; 4.ETS1.A (1-L51-1)
Common Core State Standards Connections:

ElA/Literacy —

RI.1.1 Ask and answer questions about key details in a text. {1-LS1-2}

RI.1.2 Identify the main topic and retell key details of & text. (1-151-2)

RI.1.10 With prompting and support, read infermational texts appropriately complex for grade. (1-151-2)

Ww.1.7 Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a sequence of instructions). (1-LS1-
1

Maihematics -

1.NBT.B.3 Compare two two-digit numbers based on the meanings of the tens and one digits, recording the results of comparisons with the symbols >, = and <. (1-L51-2}

1.NBT.C.4 Add within 100, including adding a two-digit number and a one-digit number, and adding a two-digit number and a multiple of 10, using concrete models or drawings
and strategies based on place valug, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and
explain the reasoning uses. Understand that in adding two-digit numbers, one adds tens and tens, ones and cnes; and sometimes it is necessary to compose a ten. (I-
L51-2)

1.NBT.C.5 Given a two-digit number, mentally find 10 more or £0 less than the number, without having to count; explain the reasoning used. (1-L51-2)

1,NBT.C.6 Subtract multiples of 10 in the range 10-0 from muftiples of 10 in the range 10-90 (positive o zero differences), using concrete models or drawings and swategies
based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a wrltten method asd explain the
reasoning used. (7-L51-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineeting through a Practice or Disciplinary Core Idea.
The section entitled “Discipiinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Iategrated
and reprinted with permission from the National Academy of Sciences.
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1-LS3 Heredity: Inheritance and Variation of Traits

1-153 . -Heredity: Inheritance and Variation of Traits '

Students who demonstrate understanding can:
1-LS3-1. Make observations to construct an evidence-based account that young plants and animals are like, but not exactly
like, their parents. [Carification Statement: Examples of patterns could include features piants or animals share. Examples of observations could include
leaves from the same kind of plant are the same shape but can differ in size; and, a particular breed of dog looks like its parents but is not exactly the same.]
[Assessment Boundary: Assessment does not include inheritance or an_ima_al_s that undergo metamorphosis or hybrids.] _
.+ The performance expectations ab_ové were developed using the Tollowing elements from the NRC document A Framework for K-12 Scierce Fducation;” ">

Patterns .
= Patterns in the natural world can be
observed, used to describe phenomena, -
and used as evidence. {1-153-1) :

' -Young: animals are Very much, but not exactly like, thelr parents
pstie o W Uy 1 .

10t exactly, like their-parents {1

'L53.B; Varlation of Traits

‘= Individuals of the same kind of plant or animai are recognizable as.
similar_but can also. vary.in many ways 1-£53-1) e

Connections to other DCIs in first grade: NfA

“Articuiation of DCIs across grade-levels: 3..83.A (1-153-1); 3,1.83.B (1-£S3-1)

Common Core Stafe Standards Connections:

ELA/L teracy —

RI.1.1 Ask and answer questions about key details in a text. (1-153-1}

Ww.1.7 Participate in shared research and writing projects (2.g., explore a number of *how-to” books on a given topic and use them to write a sequence of instructions). {1-153-
1)

w.1.8 With guidance and support from adults, recall informaticn from experiences or gather information from provided sources to answer a question. {1-L53-1)

Mathemalics —

MP.2 Reason abstractly and quantitatively, (I-L53-1)

MP.5 Use appropriate tools strategically. (1-L53-1}

$.MD.A.1  Order three objects by length; compare the lengths of two objects indirectly by using a third cbject. (1-L53-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea,
The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for &-12 Science Fducation: Practices, Cross-Cutting Concepts, and Core Ideas, Integrated
and reprinted with permission from the National Academy of Sciences.
November 2013 ©2013 Achieve, Inc. All rights reserved. 13 of 103




1-ESS1 Earth’s Place in the Universe
“1-FSS1 - Earth's Place in the Universe - ' : ' '
Students who demonstrate understanding can:
1-ESS1-1. Use observations of the sun, moon, and stars to describe patterns that can be predicted. [Clarification Statement: Examples
of patterns could include that the sun and maon appear to rise in one part of the sky, move across the sky, and set; and stars other than our sust are visthle at night
but nat during the day.] [Assessment Boundary: Assessment of star patterns is limited to stars being seen at night and not during the dav.]
1-ESS1-2. Make observations at different times of year to relate the amount of daylight to the time of year. [Carification
Statement: Emphasis is cn relative comparisons of the amount of daylight in the winter to the amount in the spring or fall.} [Assessment Boundary: Assessment is
limited to relative amaunts of daylight, not quantifying the hours or time of daylight.]

“The performance expectations above were developed using the following elements from the NRC document 4 Framework for K-12 Sclence Education:

Patterns ) :
= Patterns in the natural world can be .
observed, used to describe phenomena, and
used as evidence, (1-E551-1},(1-E551-2) - -

ESS1,A: The Universe andits Stars . o
Patterns of the mokion of the sun,’moor,'and stars.in .. -
erved, described; and predicted. (1-

Earth and the Solar System -

‘= Seasonal patterns of sunrise and sunsot can be
observed, described, ‘and predicted, (1 5:51-2)

: _'Canne_c_'tiqns.ta Nature of Sclence -

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems : L
» Science assumes natural events happen today
as they happened in the past. (1-E851-1)
% Many events are repeated. (1-ES51-1}

Consections to other DCIs In first grade: NfA
Articilation of DCIs across grade-levels: 3.PS2.A (1-FS51-1); 5.PS2.B (1-E551-1},(1-E5S1-2); 5-ESS1.B (1-ESS1-1),(1-ES51-2)

Common Core State Standards Connections!

ELA/Literacy —

W.1.7 Participate in shared research and writing projects (e.g., explore a sumber of *how-to” books on a given topic and use them ko write a sequence of Instructiens). (1-
ESS1-1),(3-ESS1-2)

w.1.8 With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a guestion. (1-ESS1-1),(1-ESSE-2)

Mathematics — ’

MP.2 Reason abstractly and quantitatively, (1-£551-2)

MP.4 Model with mathemeatics. (1-£551-2)

MP.5 Use appropriate tools strategically. {1-£5517-2)

1.0A.A.1  Use addition and subtraction within 20 to sofve word problems involving situations of adding %o, taking from, putting together, taking apart, and comparing, with
unknowns in all positions, e.q., by using objects, drawings, and equations to represent the problem. (I-£551-2)

1.MD.C,4  Organize, represent, and interpret data with up to three categories; ask and answer questions about the total number of data points, how many in each category, and

how many mote or less are in one category than in another, (1-£551-2}

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled "Disciplinary Core Ideas™ is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
14 of 103
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For States, By St

Second Grade

The performance expectations in second grade help students formulate answers to questions
such as: “How does land change and what are some things that cause it to change? What are
the different kinds of land and bodies of water? How are materials similar and different from
one another, and how do the properties of the materials relate to their use? What do plants
need to grow? How many types of living things live in a place?” Second grade performance
expectations include PS1, LS2, LS4, ESS1, ESS2, and ETS1 Disciplinary Core Ideas from the ARC
Framework. Students are expected to develop an understanding of what plants need to grow
and how plants depend on animals for seed dispersal and pollination. Students are also
expected to compare the diversity of life in different habitats. An understanding of observable
properties of materials is developed by students at this level through analysis and classification
of different materials. Students are able to apply their understanding of the idea that wind and
water can change the shape of the land to compare design solutions to slow or prevent such
change. Students are able to use information and models to identify and represent the shapes
and kinds of land and bodies of water in an area and where water is found on Earth. The
crosscutting concepts of patterns; cause and effect; energy and matter; structure and function;
stability and change; and influence of engineering, technology, and science on society and the
natural world are called out as organizing concepts for these disciplinary core ideas. In the
second grade performance expectations, students are expected to demonstrate grade-
appropriate proficiency in developing and using models, pianning and carrying out
investigations, analyzing and interpreting data, constructing explanations and designing
solutions, engaging in argument from evidence, and obtaining, evaluating, and communicating
information. Students are expected to use these practices to demonstrate understanding of the
core ideas.

November 2013 ©2013 Achieve, Inc. All rights reserved. 15 of 103




2-PS1 Matter and its Interactions
2-PS1 Matter and its Interactions: o - - e
Students who demonstrate understanding can:
2.pS1-1. Plan and conduct an investigation to describe and classify different kinds of materials by their observable
properties. [Clarification Statement: Observations could indude color, texture, hardness, and flexibility. Patteras could include the similar properties that
different materials share.]
2-P$1-2, Analyze data obtained from testing different materials to determine which materials have the properties that are
best suited for an intended purpose.* [Carification Statement: Examples of properties could inciude, strength, flexibility, hardness, texture, and
absorbency.] [Assessment Boundary: Assessment of quantitative measurements is limited to length.] : -
2.pS1-3. Make observations to construct an evidence-based account of how an object made of a small set of pieces can be
disassembled and made into a new object. [Carification Statement: Examples of pieces could include blocks, bullding bricks, or other assorted

small objects.} .
2-PS1-4. Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some

cannot. [Clarification Statement: Examples of reversible changes could include materials such as water and butter at different temperatures. Examples of
irreversible changes could include cooking an egg, freezing a plant teaf, and heating paper.]

The performance expectations above were developed using the following elements from the NRC dacument A Framework for K-12-Sclence _Edu;‘aﬁan: :

Different kinds of matter exist and many-of them'can be | = Patterns in the natural and human - :
ither.solid ‘or liquid; depending on:temperature. Malter - ‘designed world can be observed. (2-PS1-1)
n be described and classified by | able:: Cause and Effect - Ll e
PS1=1). » Events have causes that generat
: ‘observable patterns. {2-PS1-4)

= ' Simple tests can be designed to gather
- evidence to support or refute student ideas
: 3} : | - - aboutcauses. (2-PS1-2) - i

PS1.8; Chemical Reactlons. . _ | Energy and Matter. ..~ "~ . .
-Hleating or:cooling a substance may cause. changes 2} = Objects may break into smaller pieces and
: ; ‘be put together into larger pieces, or

change shapes. (2-PS1-3) - -

S1.A: Structure and Properties of ar | Patterns :

Connections to Engineeﬁpg, Tééhnq!aﬁy,_
.. and Applications of Science -

s (fire ¥ INeo - : : | Influence of Engineering, Technology, =
coount; for natural phenom : 2| and Science on Soclety and the Natural =
; | wWorkd - - SRR
= Every human-made product is designed by
“applying some knowledge of the natural -
world and is bulit using materials derived -
- from the patural world. (2-PS1-2) - @ -

Connections to other DCIs in second grade: NfA

Articufation of DCTs across grade-levels; 4.ESS2.A (2-PS1-3): 5.PS1L.A (2-P51-1),(2-P51-2},(2-P51-3); 5.P51.B (2-PS1-4); 5.L82.A (2-PS1-3)

Common Core State Standards Connections:
ELA/A fteracy —

RI.2.1 Ask and answer such questions as wio, what, where, when, wiy, and howto demonstrate understanding of key dstails in a text. (2-A51-9)

RI.2.3 Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text. (2-PSt-4)

RI.2.8 Describe how reasans support specific points the author makes in a text, (2-P51-2){(2-PS1-4)

w.2.1 Write opinion pleces in which they Introduce the topic or ook they are writing about, state an opinion, supply reasons that support the opinion, use linking words (e.g.,
because, and, als6) to connect apinion and reasons, and provide a concluding statement or section. (2-PS1-4)

W.2.7 Participate In shared research and writing projects (e.g.. read a number of books on a single topic to produce a repott; record science observations). (2-PS1-1),(2-PS1-
2),(2-P51-3)

w.2.8 Recall information from experiences or gather information from provided sources to answer a question, (2-PS1-1),(2-PS1-2),(2-P51-3)

Mathematics —

MP.2 Reason abstractly and quantitatively. (2-951-2)

MP.4 Model with mathematics. (2-PS1-1),(2-P51-2}

MP.5 Use appropriate tools strategically. (2-F51-2}

2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare
problems using information presented in a bar geaph. (2-PS1-1)(2-PS1-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
November 2013 ©2013 Achieve, Inc. All rights reserved. 16 of 103




2-LS2 Ecosystems: Interactions, Energy, and Dynamics
2-L52 - Ecosystems: Interactions, Energy, and Dynamics o

Students who demonstrate understanding can:

2.152-1. Plan and conduct an investigation to determine if plants need sunlight and water to grow. [Assessment Boundary: Assessment
is limited to testing one variable at a time.]

2-1§2-2. Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.*

~The performarice éxpectations above were developed using the following elements. from the NRC document A Famework for K-12 Sclence Education:

Cause and Effect - - _
» Events have causes that generate ..
observable patterns, {2-£52-1)
Structure and Function )
» The shape and stability of structures
of natural and designed cbiects are
related to their function(s), (2-L52-2}

LS2.A; Interdependent Relationships In Ecosystems

Plarits depend.on ‘water-and light to grow. (2:152-1} - o ;
Plarits.depend on animals for:pollination or to move tielr seeds
around, (2052-2) i

physical madels, These represantations are useful in. - .
communicating ideas for.a problem’s solutions to ather. peopl
(secondary {0 2-L52-2). i X :

estigation collaboratively:to produce
is'for pvidence to-answera © . L

215

Connections to other DCls in second grade: NfA

Articulation of DCIs across grade-fovels; K.L81.C (2-152-1); K-ESS3.4 (2-152-1); K.ETS1,A (2-152-2}; 5.L81.C (2-.52-1); 5.LS2.A (2-152-2)
Common Core State Standards Connections:

ELAA iteracy —

w.2.7 Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a repori; record science observations), (2-L52-1)

W.2.8 Recall information from experiences or gather information from provided sources to answer a question. (2-LS2-1)

sL.2.5 Create audio recordings of staries or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and
feelings. (2-L52-2)

Mathematics -

MP.2 Reason abstractly and quantitatively. (2-£52-1)

MP.4 Moded with mathematics. (2-£52-1},(2-L52-2)

MP.5 UUse appropriate tools strategically. (2-L52-1}

2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale} to represent a data set with up to four categories. Scive simple put-together, take-apart, and compare
problems. {2-162-7)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through & Practice or Disciplinary Core Idea,
The section entitled "Disciplinary Core Ideas" is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Intagrated
and reprinted with permission from the National Academy of Sciences. .
November 2013 ©2013 Achieve, Inc. All rights reserved. 17 of 103




2-LS4 Biological Evolution: Unity and Diversity

'2-L54 . Biological Evolution: ‘Unity and Diversity

Students who demonstrate understanding can:
2-LS4-1. Make observations of plants and animals to compare the diversity of life in different habitats. [Clarification Statement:
Emphasis is on the diversity of living things in each of a variety of different habitats.] [Assessment Boundary: Assessment does not include spedific animal and plant

_names in specific habitats.]

“The parformance expectations above were developed using the Following elements from the NRC document A Frameyork for K-12 Science Fdcation: -

1$4,D: Biodiversity and Huma : L
Therg are many different kinds of living things in any.area, and :..
they exist in different places on land and in Water. (2-184-1)

Cannécﬂoﬁs £ ob‘iér DCIsin 5econd ﬁmde: N/A

Articulation of DCIs across grade-fevels: 3.084.C (2-1S4-1); 3.L84.D (2-1.54-1}; 5.LS2.A (2-154-1)

Common Core State Standards Connections:

ELA/ L iteracy —

Ww.2.7 Participate In shared research and writing projects {e.g., read a number of baoks on a single topic to praduce & report; record science cbservations). {2-154-1}
wW.2.8 Rrecall information from experlences or gather information from provided sources te answer a question. {2-1.54-1)

Mathematics —

MP.2 Reason abstractly and quantitatively, (2-L54-1)

MP.4 Model with mathematics. (2-L54-1)

2,MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare
problems. (2-/54-1}

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinasy Core Idea.
The section entitled "Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the Nationat Academy of Sciences.
November 2013 ©2013 Achieve, Inc. Ali rights reserved. 18 of 103




2-ESS1 Earth’s Place in the Universe

2-ESS1. . Earth's Place in the Universe ~

Students who demonstrate understanding can:
2-ESS1-1. Use information from several sources to provide evidence that Earth events can occur quickly or slowly.
could Include volcanic explosions and earthquakes, which happen quickly and erosion of rocks, which

{Clarification Statement: Examples of events and timescales

__ogcurs slowly.] [Assessment Boundary: Assessment does not inc!ude quantitative measurements of timescales.]

@ performance ‘expectations above were developed

d using the following elements from the NRC_c_lu_cume'nt'A Framework for K-12 Science Fducation:

'ESS he
| :=.:Some even

ral phenomena. (2-E551

;:1):3: '

“'slowly, ‘over'a time period muc
erve, (2-ESS1-1). o

Stabllity and Change R
= Things may change slowly or rapidly, (2- -

ts hrappen very quickly; others oceur very.
ESS1-1)

h fonger than one can

' Connéccfoné td 'other DCIs in 5eco}1d grade: N/A

Articulation of DCTs across grade-fevels: 3.L82.C (2-ESS1-1); 4.E851.C (2-ESS1-1); 4.ESS2.A (2-ESS1-1}

RI.2.1

Common Core State Standards Connections:

ELA/ lteracy —
Ask and answer such questions as wilo, whal, where, when, wiy, and howto dernonstrate understanding of key details in a text. (2-£551-1)

Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text. (2-ESSi-1)

RI.2.3

W.2.6 With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peers. (2-£551-1)

W.2.7 Participate in shared research and writing projects {e.g., read a aumber of books on a single topic to produce a report; record science observations). (2-E551-1)
w.2.8 Recall information from experiences or gather information from provided sources tc answer a question. {2-ES51-1)

sL.2.2 Recount or describe key ideas or details from a text read aloud or information presented orally or through other media. {2-FS51-1)

Mathemalics —

MP.2 Reason abstractly and quantitatively, (2-£551-1)

MP.4 Model with mathematics. (2-F551-1}

2.NBT.A Understand place vaiue. (2-ESSt-1)

The section entitled *Disciplinary Core Ideas’

*The performance expectations marked with an asterisk integrate traditio
* is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Idees. Integrated

and reprinted with permission from the National Academy of Sciences.
©2013 Achisve, Inc. All rights reserved.
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2-ESS2 Earth's Systems
2-ESS2 ' Earth’'sSystems -~ = . NI ST

Students who demonstrate understanding can:
2-E§S2-1. Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land.*
[Clarification Statement: Examples of solutions could include different designs of dikes and windbreaks to hold back wind and water, and different designs for using
shrubs, grass, and trees ko hold back the land.}
2-ESS2-2. Develop 2 model to represent the shapes and kinds of land and bodies of water in an area. [Assessment Boundary:
Assessment does not include quantitative scaling in models.]

_ _2-E552-3. Obtain informatien to identify where water is found on Earth and that it can be solid or liquid.

“The performailce. expectations above were developed. using the follawing elements from the NRC document A Framework for K-12 Sdlerice-Education:

52,A1: Earth Materials and Systems .- Patterns o
Wind and water can change the shape of the land, (2-°. 3 = Patterns in the naturat world can be
S o S ‘observed. (2-ESS52-2),(2-ES552-3) .
Stabifity and Change -+ - - o
tions ;- : » Things may citange stowly or rapidly. (2-- -
show where things are located. One can map the ESS2-1} PR g T

and Kinds of land and waterin any ‘area; {2:E552-

".Connections to Engine'e}ing,' Technology, :
" | and Applications of Science .

Infiuence of Engineering, Technology, and -

Science oh Society and the Natural World © -

‘n Developing and using technology has impacts
aon the natural world, (2-£552-1) -~ = L

_ Cannectfans to Nétqrg of s_cigh;e

Science Addresses Questions About the

Naturat and Material World -~ -
R o %} = Scientists study the naturat and materfal -

..... B i i world. (2-£552-1)

Commections to other DCls it second grade: 2.PSLA (3-£552-3)

Articulation of DCls across grade-fevels: K.ETSL.A (2-ESS2-1); 4.ES52.A (2-ES52-1); 4.ES52,B (2-E552-2); 4.ETSL.A (2-E552-1); 4.ET51.B (2-FS52-1); 4.ETS1.C (2-ESS2-1);
5.ESS2.A (2-ESS2-1); 5.ESS2.C (2-£552-2),(2-ES52-3)

Comimon Core State Standards Connections:

E A eracy -~

RI.2.3 Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text. (2-£552-1)

RI.2.9 Compare and contrast the most important points presented by two texts on the same topic, (2-ESS2-1)

W.2.6 with guidance and support from adults, use a variety of digital tools to produce and publish weiting, including in collaboration with peers, (2-£552-3)

W.2.8 Recall Information from experiences or gather information from provided sources to answer & questior, {2-E552-3)

SL.2.5 Create audio recordings of storles or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and
feelings. (2-£552-2)

Mathematics —

MP,2 Reason abstractly and quantiatively, (2-£852-1)(2-£552-2)

MP.4 Model with mathematics, (2-FS52-1),(2-£552-2)

MP.5 Use appropriate tools strategically. (2-£552-1)

2.NBT.A.3 Read and write numbers to 1000 using base-ten numerals, number names, and expanded form, (2-£552-2)
2.MD.B.5  Use addition and subtraction within 100 to solve word probiems involving lengths that are given in the same units, e.g., by using drawings (such as drawings of rulers)
and equations with a symbol for the unknown number to reprasent the problem, (2-£552-1)

#*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framewaork for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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K-2-ETS1 Engineering Design

K-2-ETS$1 - -Engineering Design DL

Students who demonstrate underst
K-2-ETS1-1.

K-2-ETS1-2.

K-2-ETS1-3.

anding cah:
Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool.

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function
as needed to solve a given problem.

Analyze data from tests of two objects designed to solve the same problem te compare the strengths and
weaknesses of how each performs.

llecting, recording,.
from:tests of an obje

works a5 intended, (K:2-ETS1-3)

“The performance expectations above were developed using the following _e[gmg_nfg from the NRC document A Framework for K-12-Sdlence . Education:

TS1.A; :Defining and Delimiting Engineering Problems
‘A’situation that people want to:change:oF create
-as 2 problem to.be solved through engineering. (K-2:ETS1
“Asking questions, making obseryations, and gathering iny
are helpful In‘thinking about problems, (K-2:ET51-1) 2

sfare heginning to.desion a solution, it Is important to clearly

stand:the problem. (K-2-ETS1:1 e
:-Developing Possible Solutlons

esigns can be conveyed through sketces; drawings,

orpﬁy_ i

| fora problem’s solutions to other people. (K-2-E151-2)
| ETs1.c: Optimizing the Deslgn Solution -
~x-‘Because there. .

K-2-E151-3}

te can be approached

odels, These representations are ugeful in comminicating ide :

is always fhore than one possible solution.to s’ -

Structure and Function :

= The shape and stability of structures

of natural and deslgned objects are -
related to their function(s). {K-2-
ETS12)

Kindergarten: K-P32-2, K-ES53-2
Kindergarten: K-ESS3-3, First Grade:

Second Grade: 2-ESS52-1

Connections to K-2-E751.A: Defining and Delimiting Engineeting Froblems include:

Connections to K-2-ET51.8: Developing Possible Solutions to Problems include:
1-PS4-4, Second Grade: 2-152-2
Connections to K-2-ET51.C; Opéimizing the Design Solution inclde:

Arficulation of DCls across grade-bands: 3-5.ETSL.A (K-2-ETS1-1),{1¢-2-ET51-2),(K-2-ET51-3); 3-5.E781.B (K-2-ETS1-2),{K-2-ET51-3); 3-5.ETS1.C {K-2-ETS1-1){K-2-ETS1-2),{ K-

problems using information presented in a bar graph. (K-Z-ET51-1) (K-2-ET51-3)

2-ET51-3)

Common Core State Standards Connections:

ELA/ teracy —~

RI.2.1 Ask and answer Such questions as whg, what. where, when, wily, and howto demonstrate understanding of key defails in a text. (K-2-EF51-1)

W.2.6 With guidance and support from adults, use a variety of digital tools to produce and publish writing, including irs coltaboration with peers, (K-2-E751-1),(K-2-£751-3}

W.2.8 Recall information from experiences or gather information from provided sources to answer a question. (K-2-ETS1-1}, (K-2-£751-3)

sl..2.5 Create audio recordings of stories or poems; add drawings ar other visual displays to stories or recounts of experiences when appropriate to clarify ideas, thoughts, and
feelings. (K-2-£751-2)

Mathematics —

MP.2 Reason abstractly and quantitatively, (K-2-£751-1),(k-2-E751-3)

MP.4 Model with mathematics, (K-2-E751-1},(K-2-E751-3)

MP.5 Use appropriate tools strategically, (K-2-£751-1),(K~-£751-3)

2,MD.D.10 Draw a piciure graph and @ bar graph {with single-unit scale} to represent a data set with up te four categories, Solve simple put-together, take-apart, and compare

The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framewaork for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the Naticnal Academy of Sciences.
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For Stales, By Stalvs

Third Grade

The performance expectations in third grade help students formulate answers to questions such
as: "What is typical weather in different parts of the world and during different times of the
year? How can the impact of weather-related hazards be reduced? How do organisms vary in
their traits? How are plants, animals, and environments of the past similar or different from
current plants, animals, and environments? What happens to organisms when their
environment changes? How do equal and unequal forces on an object affect the object? How
can magnets be used?” Third grade performance expectations include PS2, LS1, LS2, LS3, LS4,
ESS?2, and ESS3 Disciplinary Core Ideas from the MRC Framework. Students are able to organize
and use data to describe typical weather conditions expected during a particular season. By
applying their understanding of weather-related hazards, students are able to make a claim
about the merit of a design solution that reduces the impacts of such hazards. Students are
expected to develop an understanding of the similarities and differences of organisms’ life
cycles. An understanding that organisms have different inherited traits, and that the
environment can also affect the traits that an organism develops, is acquired by students at this
level. In addition, students are able to construct an explanation using evidence for how the
variations in characteristics among individuals of the same species may provide advantages in
surviving, finding mates, and reproducing. Students are expected to develop an understanding
of types of organisms that lived long ago and also about the nature of their environments. Third
graders are expected to develop an understanding of the idea that when the environment
changes some organisms survive and reproduce, some move to new locations, some move into
the transformed environment, and some die. Students are able to determine the effects of
balanced and unbalanced forces on the motion of an object and the cause and effect
relationships of electric or magnetic interactions between two objects not in contact with each
other, They are then able to apply their understanding of magnetic interactions to define a
simple design problem that can be solved with magnets. The crosscutting concepts of patterns;
cause and effect; scale, proportion, and quantity; systems and system models; interdependence
of science, engineering, and technology; and influence of engineering, technology, and science
on society and the natural world are called out as organizing concepts for these disciplinary core
ideas. In the third grade performance expectations, students are expected to demonstrate
grade-appropriate proficiency in asking questions and defining problems; developing and using
models, planning and carrying out investigations, analyzing and interpreting data, constructing
explanations and designing solutions, engaging in argument from evidence, and obtaining,
evaluating, and communicating information. Students are expected to use these practices to
demonstrate understanding of the core ideas.
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3-PS2 Motion and Stability: Forces and Interactions
3-PS2 ' Motion and Stability: Forces and Interactions o B
Students who demonstrate understanding can:

3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the
motion of an object., iCarification Statement: Examples could include an unbalanced force on ane side of a ball can make it start moving; and, balanced
forces pushing on a box from both sides will net praduce any motion at all.] fAssessment Boundary: Assessment is limited to ane variable at & time: number, size,
or direction of forcas. Assessment does not include quantitative force size, only qualitative and relative. Assessment is Jimited to gravity being addressed as a force
that pulls objects down.]

3-PS2-2. Make observations and/or measurements of an object’s motion to provide evidence that a pattern can he used to
predict future motion. [Clarification Statement: Exampiles of moticn with a predictable pattern could include a child swinging in a swing, a ball ralling
back and forth in a bowl, and two children on a see-saw.} [Assessment Boundary: Assessment does not include technical terms such as period and frequency.]

3-PS2-3. Ask questions to determine cause and effect relationships of electric or magnetic interactions between two
objects not in contact with each other. [Carification Statement: Examples of an electric force could include the force an hair from an efectrically
charged balloon and the electrical forces between a charged rod and pieces of paper; examples of a magnetic force coizld Include the force between two permanent
magnets, the force between an electromagnet and steel paperclips, and the force exerted by one magnet versus the force exerted by two magnets. Examples of
cause and effect relationships could include how the distance between objects affects strength of the force and how the orientation of magnets affects the direction
of the magaetic force.] [Assessment Boundary: Assessment is Hmited to forces produced by objects that can be manipulated by students, and electrical interactions
are limited to static efectricity.]

3-PS2-4. Define a simple design problem that can be soived by applying scientific ideas about magnets.* [Carification Statement:
Examples of problems could include constructing a fatch to keep a door shut and creating a device to keep two moving objects from touching each other.

" The parfarmarice expectations above were developed using the following elements from the NRC document A Frameork for:K-12.Sclence Education:

- Patterns .

“:Each force acts 'on oneparticular object:and has ho = Patterns of change can be used to make - -
““strength and a direction, An object at Test typically predictions. (3-P52-2} - ERAR

“multiple forces acting on ik, but they add to give zero Cause and Effect - EERETETRERT
netforce on:the object. Forces that do not sum to zero = Cause and effect relationships are routinely -
‘cancailse; changes In the ‘object’s speed.or direction:of :- identified. (3-PS2+1) . S
motion,’ (Boundary: Qualitative and.conceptual, but'not :|  Cause and effect relationships are routinely - .
‘ quantitative ;addition of forces are used.at this level.) identified, tested, and used to explain =~ . -
S change. (3-P52-3) - :

“The patterns of an-object’s motion in‘various situations -
“can be observed:and measured; when that past:motion’:
“‘exhibits a regular pattern, future motion can be .
redicted from it (Boundary: Technical terms, such as.
:magnitude, velocity, momentum, and vectar. quantity,
“are not introduced at this-level, bul the concept that :
ome ‘quantities need both size and direction to be g
“descrived is developed.) (3:P52:2) i * Scientific discoveries about the natural warld
PS2.B: Types of Interactions .- ooy i can often lead to new and improved - :
= "Objects jn contact exert forces on-each other, (3:P52-1): technologies, which are developed through

s Electric, and magnetic forces between a‘pair of objects = the engineering design process, (3-PS2-4)
o ot require that the objects be in contact. The sizes " oL B
“-of the forces in each situation depend.on the properties .-

“of the objects and their distances apart and, for forces =
" between two magnets, ‘on thelr orlentation relative to > |-

other. (3-P32:3),(3-P52:4) . fa

Connections to Engineering, Technology,
and Applications of Sclence " -

Interdependence of Science, Englneering,
and Technology e :

Sclencesinvestigations
% itechniques: (3:P52:1) S
Connections to other DCIs in third grade: NfA
Articulation of DCIs across grade-levels; K.PS2.A (3-PS2-1); K.PS2.B (3-PS2-1}; K.P53.C (3-PS2-1); KLETSL.A (3-PS2-4); 1,ESSL.A (3-PS2-2); 4.PS4.A (3-P52-2); 4.ETSL.A (3-
PS2-4): 5.PS2.B (3-PS2-1); MS,P§2.A (3-PS2-1),(3-P52-2); MS.PS2.B (3-P52-3),(3-P52-4); MS.ESS1.B (3-P52-1),(3-P52-2); MS.ESSA.C (3-PS2-1)
Common Core State Standards Connections:

ELA/ L iteracy —

RI,3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers, {3-P52-1}(3-PS2-3)

RI.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to
time, sequence, and cause/effect. {3-P52-3}

RIL3.B Describe the logical connection between particular sentences and paragraphs in a text {e.g., comparison, cause/effect, first/second/third In a sequence). (3-F52-3)

WwW.3.7 Conduct short research projects that bulld knowledge about a topic. (3-PS2-1),(3-PS2-2)

Ww.3.8 Recall information from experiences or gather information from print and digital sources; take brief riotes on sources and sort evidence into provided categories. (3-P52-
1),{3-F52-2)

S§L.3.3 Ask and answer guestions about information from a speaker, offering appropriate elaboration and detail. (3-P52-3)

Mathemalics —

MP.2 Reason abstractly and quantitatively. (3-252-1)

MP.5 Use appropriate tools strategically. (3-£52-1}

3.MD.A.2 Measure and estimate liquid volumes and masses of objects using standard units of grams {g}, kilograms (kg), and liters (. Add, subtract, multiply, or divide to solve
one-step word problems involving masses or volumes that are given in the same units, e.g., by using drawings (such as a beaker with a measurement scale} to represent
the problem. (3-P52-1}

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea,
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Culting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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3-LS1 From Molecules to Organisms: Structures and Processes
3-LS1  From Molecules to Organisms; Structures and Processes ~ ~ e '
Students who demonstrate understanding can:
3-LS1-1. Develop models to describe that organisms have unique and diverse lifa cycles but all have in common birth,

arowth, reproduction, and death. [Clarification Statement: Changes organisms go through during their life farm a pattern.] [Assessment Boundary:
Assessment of plant life cycles is Timited to those of flowering plants, Assessment does not include details of human reproduction,

rmance_expectations above were developed using the Tollowing elements from the NRC document A fFramework for K-12 Science Education.

‘1$1.B: Growth and Development of Organisms : Patterns :

~/n ' Reproduction-|§ essential ta the continued existence of every | = Patterns of change can be used to make
kind of erganism. Plants and:animals have unigue and diverse predictions. (3-L51-1) S

‘life cycles, (3-LS1-1) it Gl e : :

“Sclentific Knowledge Is. :on.Empirical Evidence: @1
- Science firidings are based on recognizing patterns. (3-1:51-1) -
Connections to other DCIs in third grade: NfA

Articulation of DCIs across grade-fevels: MS1.51.8 (3-151-1}
Common Core State Standards Connections:

FLA/Lfteracy —

RI1.3.7 Use information gained from ilustrations {e.q., maps, photographs} and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how
key events occur}, (3-L51-1}

SL3.5 Create engaging audio recordings of stories or poems that demonstrate fluid reading at an understandable pace; add visual displays when appropriate to emphasize or
enhance certain facks or details, (3-LS1-1)

Mathematics —

MP.4 Model with mathematics. (F-L51-1}

3.NBT Number and Operations in Base Ten (3-/.51-1)

3.NF Number and Operations—Fractions (3-L51-1)

*The performance expectztions marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The saction entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framewark for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas, Integrated
and reprinted with permission from the National Academy of Sciences.
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_ 3-LS2 Ecosystems: Interactions, Energy, and Dynamics
3-1S2  Ecosystems: Interactions, Energy, and Dynamics ' S B R

Students who demonstrate understanding can:

3-1§2-1, Construct an argument that some animals form groups that help members survive.
L loped using the following elements from the NRC qocu_mentA_f-‘.ra'mewarkfari(-l_z..‘;dence Edircalion:

Cause and Effect

. ‘Soctal Interactions and Group Behavior:-
=*'Being part of a.group helps animals obtain food, defend: » Cause and effect relationships are routinel
‘themselves, and cope with changes; Groups.may serve - : identified and used to explain change. (3-L.52-
“different functions and vary dramatically-in size' (Wole: Moved 1) ’ B D

' 'Cohn'ecb'ans tb other DCIs in third grade: N/A

Articulation of DCIs across grade-levels; 1.L51.B (3-152-1); MS.LS2.A (3-152-1)

Common Core State Standards Connections:

ELA/Literacy ~

RI.2.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-L52-1)

RI.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to time,
sequence, and causejeffect, (3-L52-1)

w.3.1 Write opinion pieces on topics or texts, supporting a peint of view with reasons. (3-1.52-1}

Mathematics -

MP.4 Model with mathematics. (3-L52-1}

3.NBT Number and Operations in Base Ten (3-1.52-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineeting through a Practice or Disciplinary Core Idea.
‘The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission: from the National Academy of Sciences.
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3-LS3 Heredity: Inh_entance and Varlat:on of Tralts

3-153. Heredity: Inheritance and Variation of Traits

Students who demonstrate understanding can:
3-LS3-1. 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. [Clrification 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 Beundary: Assessment does not
inciude genetic mechanisms of inheritance and prediction of traits. Assessment is limited to non-human examples.]
3-153-2. Use evidence to support the explanation that traits can be influenced by the environment. [Clarification Statement: Examples
of the environment affecting a trait could include normally tall planks grown with insufficient water are stunted; and, a pet deg that is given too much food ard litde
exercise may become overwel _ght 1

‘The erfarmance expectations above were devetoped u5|ng the following clements from.the NRC document A Framework for K-12 Science Education. .,

Patterns : L

= Similarities and dlfferences in patterns .
can be used to sort and classify natural :
phenomena. (3-L53-1) - :

Cause and Effect . e :

» Cause and effect relatlonshlps are -
routinely identified and used to explaln
change (3 -£53- 2) . =

Connecbons to other DCTs It Mfrd grade; N'/A

Articulation of DCIs across grade-fevels: 3.0.83,A (3-53-1); 1.183.B {3-1L53-1); MS.LS§1.B (3-153-2); M$.LS§3.A (3-1.53-1); MS.LS3.B (3-153-1)

Common Core Stale Standards Connections;

ELA/L Feracy —

RI.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-153-1),(3-153-2)

RI.3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-L53-1),(3-L53-2}

RI.3.3 Describe the relationship between a series of historical events, scientific ileas or concepts, or steps in technical pracedures in a text, using language that pertains to
time, sequence, and cause/feffect. (3-153-1),(3-L53-2}

Ww.3.2 Write informative/explanatory texts to examine a topic and convey icdeas and information clearly. (3-53-1)(3-153-2)

SL.3.4 Report on a topic or text, tell a story, or recount an experfence with appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace. (3
183-1)(3-153-2)

Mathematics —

MP.2 Reason abstractly and quantitatively, (3-£53-1)},(3-L53-2)

MP.4 Model with mathematics, {3-/83-1),(3-L53-2)

3.MP.B.4  Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal
scale is marked off in appropriate units—whole numbers, halves, or quarters, (3-£53-1),(3-1.53-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through & Practice or Disciplinary Core Idea.
The secticn entutled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutlting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences,
November 2013 ©2013 Achieve, Inc. All rights reserved. - 26 0f 103..




3-LS4 Biological Evolution: Unity and Diversity
3-154 . Biological Evolution: Unity and Diversity ~ ' o

3-1.54-2.

3-154-3.

3-L54-4.

Students who demonstrate understanding can:
3-1S4-1. Analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they
lived long ago. [Clarification Statement: Examples of data could include type, size, and distributions of fossit organisms, Examples of fossils and envirenments
coutd include marine fossi's found on dry land, trepical plant fossils found in Arctic areas, and fossils of extinct organisms.] [Assessment Boundary: Assessment does not
include identification of specific fossils or present plants and animals. Assessment is limited to major fossil types and relative ages.] -
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. [Charification Statement: Examples of cause and
effect relationships coutd be plants that have larger thorns than other plants may be less lixely to be eaten by predators; and, animals that have better camouflage

coloration than other animals may be emore likely to survive and therefore more likely to leave offspring.]

Construct an argument with evidence that in a particular habitat some organisms can survive well, some survive
less well, and some cannot survive at all. [Clarification Statement: Examples of evidence could include needs and characterlstics of the crganisms

and habitats involved. The organisms and their habitat make up & system in which the parts depend on each othar.]

Make a claim about the merit of a solution to a problem caused when the environment changes and the types of

plants and animals that live there may change.* [Clarification Statement: Fxemples of environmental changes could include changes in land
characteristics, water distribution, temperature, food, and ather organisms.] [Assessment Boundary: Assessment is limited to a single envirormental change.

Assessment does not_inclu'de the greenhouse effect or climate change.]

~"The performance expectations ab ¢ were developed using the following elements from the NRC document A Framework for K-12 Sdence Educafion: -+ -+ -

ove tQ__héw_;déat_ion_s, et others move into the transformed .

‘LS4.A

environment; and some die. (secondery to 3:L54-4).
.A; Evidence of Common Ancestry and Diversity -
‘Some kinds of plants and animals that ‘once lived on Earth are

no longer found anywhere. (Note: moved from K-2) (3:154-1) -

“lived fong &

154,B; Natural

Bl (3154-3)

I Sefection
“Sometimes the differences in _
“individuals of the same species provide advantages in
;:5urviving, finding mates, and reprod :

“For any particufar 'eﬁi_.'i_mﬁ_m__e_ht,_ﬁﬂme kinds of organisms
“Suryive ‘well, some survive less well
154.D: Biodiversity a i
-:w:Populations live In‘a yariety-of habitats; -and change in tho:

A cts the'organisms living there.(3:154:4).

ssils provide ‘evidence about #he types of organisms that © 5
: e maEthe & ganism

about.the nature of their.environments, .
 characteristics between

. (31542)

d Humans

| Interdependence of Science, Engineering, -
it and Technology SRR Rl

,-and some cannot survive ;.

Cause and Effect - L
= Cause and effect relationships are routinely -
identified and used to explain change. (3-154- -
Y3843y T
Scale, Proportion, and Quantity = - o
« (Observable phenomena exist from very short
to very long time perlods. (3-L54-1) .o
Systems and System Models ...
= A system can be described in terms of its
components and their interactions, (3-1.54-4)

-Connections to Engineering, Tecbnalgg'y, E
-~ and Applications of Science -

= Knowledge of relevant scientific concepts and
research findings is important in engineering.
(3-154-49) R

Connections to Nature of Scienice

Scientific Knowledge Assumes an Order and
Consistency in Natural Systems L
= Science assumes consistent patterns in
natural systems. {3-154-1)

Connections ko other DCIS it Bhird grade: 3LSAC (3154-3); 3.ESS2.D (3-154-3); 3.ES63.B (3-154-4)

Articenlation of DCIs across grade-levels: K.ESS3.A (3-L54-3)(3-154-4); K.ETS1.A (3-154-4); LLS3.A (3-154-2); 2,L52.A (3-154-3) (3-L.54-4); 2.L54.D (3-154-3),(3-L54-4);
4.ESS1.C (3-154-1); 4.ESS3.B (3-L54-4); 4.ETSL.A (3-1.54-4); MS.LSZ.A {3-1.54-1),(3-L54-2),(3-1.54-3),(3-LS4-4); MS.LS2.C (3-L54-4); MS.LS3.B (3-154-2); MS.LS4.A (3-L54-1);
MS,LS4.B (3-L.54-2),(3-L54-3); MS5.LS4.C (3-154-3),(3-LS4-4); MS.ESSL.C (3-L54-1) (3-154-3),(3-L54-4); M5.ES52.B {3-154-1); MS.ESS3.C (3-1.54-9)

RI.3.1

RL3.2
RI.3.3

w.3.1
Ww.3.2
W.3.8
5L.3.4

MP.2
MP.4
MP.5
3.MD.B.3

3.MD.B.4

Common Core State Standards Connections:
ELA/L feracy —
Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-L.59-1),(3-L54-2),(3-154-3)

(3L54-4)

Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-L54-1)(31.54-2),(3-L54-3),(3L54-4)
Describe the relationship betwaen a series of historical events, sclentific ideas or concepts, or steps in technical procedures in a text, using language that pertains to time,

sequence, and causefeffect. (F-L54-1)(31.59-2),(3-L54-T}(3-L54-4}

Wite oplnion pleces on topics or texts, supporting a point of view with reasons. (3-L54-1),(3-154-3),(3-LS4-4}

Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-£54-1){3-154-2), (3-L54-3) (3-L54-4)
Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories. {3-154-1)
Report on a topic o text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace. (3-L54-

2){3-L54-3),(3-L.54-4)

Mathematics —

Reason abstractly and quantitatively, (3-£54-1),(3-154-2),(3-L54-3}(3-L.54-4)

Model with mathematics, (3-LS4-1),(3-L54-2}(3-L54-3)(3-L54-4)
Use appropriate tools strategically, (3-L54-1)

Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many fess” -

problems using information presented in scaled bar graphs. (3-L54-2)(3-L.54-3)

Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal scale

is marked off in appropriate units—whole numbers, halves, or quarters. (3-/54-1)

The section entitled “Disciplinary Core Ideas” is reprod

*The performance expectations marked with an asterisk integrate traditionat science content with engineering through a Practice or Disciplinary Core Idea.
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3-ESS2 Earth’s Systems

3-ESS2 - Earth's Systems B .
Students who demonstrate understanding can:
3-ESS2-1. Represent data in tables and graphical displays to describe typical weather conditions expected during a
particular season. [Clarification Statement: Examples of data could include average temperature, precipitation, and wind direction.] [Assessment Boundary:
Assessment of graphical displays is limited to pictographs ard bar graphs. Assessment does not include climate change.]
3-ESS2-2. Obtain and combine information to describe climates in different regions of the world. )
el CThe performande géctati_pns above were developed using the following elements from the _I\I_l_ic-documér_lg A Framework for K-12 Science Education;

Patterns . )
= -Patterns of change can be used to make
predictions. (3-ES$2-1),(3-ES52-2) - --

Connections to other DCIs in third grade: NJA
Articiiation of DCIs across grade-levels; K.ESS2.D (3-ES52-1); 4.ESS2.A (3-E552-1); 5.ESS2.A (3-EGS2-1); MS.ESS2.C (3-ESS2-1),(3-ESS2-2); MS.ESS2,D (3-ES52-1),(3-ES52-2)

Common Core Stale Slandards Connections:

ELA/ teracy —

RI.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers, (F-£552-2)

RI.3.9 Compare and contrast the most important points and key details presented in two texts on the same topic. (3-ES52-2)

w.3.8 Recall information from experiences or gather information from print and digitat sources; take brief notes on sources and sort evidence into provided categories. (3-
ESS2-2)

Mathernatics —

MP.2 Reason abstractly and quantitatively, {3-ESS2-1),(3-ES52-2)

MP.4 Moda! with mathematics, (3-ESS2-1},(3-ESS2-2)

MP.5 Use appropriate tools strategically. (3-£552-1)

3.MD.A.2 Measure and estimate liquid volumes and masses of objects using standard units of grams (g}, kilograms {kg), and liters {I). Add, subtract, multiply, or divide to solve
one-step word problems involving masses or velumes that are given in the same units, e.g., by using drawings (such as a beaker with & measusement scale) to represent
the problem, (3-£552-1)

3.MD.B.3  Draw a scaled picture graph and a scaled bar graph to represent & data set with several categories. Solve one- and two-step “how many more” and "how many less"
problems using information presented in bar graphs. (3-ESS52-1)

*The performance expectations marked with an asterisk integrate traditional science content with enginesring through a Practice or Disciplinary Core kdea.
The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Sclence Education: Practices, Cross-Cutting Concepts, end Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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3-ESS3 Earth and Human Activity

3-ESS3 - Earth and Human Activity -
Students who demonstrate understanding can:
3-ESS3-1. Make a claim about the merit of a design solution that reduces the impacts of a weather-related hazard.*
[Clarification Statement: Examples of design soluticas to weather-related hazards could include barriers to prevent flooding, wind resistant roofs, and lightning

rods.]
;. ‘Thie performance expectations above were developed using the Following elements from the NRC document A Framework for K-12 Sclence. Education:

! ards U Lo s e Cause and Effect R

-A variety of natural hazards result from natural processes. « Cause and effect relationships are routinely
Humans cannot eliminate natural hazards but can take. .- identified, tested, and used to explain change. .
eps to reduce their impacis.(3-ES83-1) (Note: This 8 (3-ESS3-1) . - S
isciplinary Coré Tdea s also addressed by 4-E553-2,) S T

.?553._..5 Natural Hazards

Connections to Engfn_earfng, Tech&o!égx
- and Applications of Science

Infiuence of Engineering, Technology, and

| Science on Society and the Natural World

» Engineers Improve existing technologies or
develop new ones to Increase their benefits - -
(e.o., better artificial mbs), decrease known
risks (e.g., seatbelts in cars), and meet societal
demands (2.g., cell phones). (3-ES53-1)

- Cannectianstoﬂam)e of Sclence o

|| Sctence is @ Human Endeavor - '
= Science affects everyday life. (3-E553-1)

C‘énnecﬁéns to otber DCIsI n 'b‘:frr.i @édé: N /A
Articulation of DCis across grade-levels: K.ESS3.B (3-ESS3-1); K-ETS1.A (3-ES53-1); 4.ES53.B (3-ES53-1); $.ETS1.A (3-E553-1); MS.ESS3.B (3-E5S3-1)
Common Core State Standards Connections:

ELA/Literacy —

W.3.1 Write opinion pieces on topics ar texts, supporting a point of view with reasons. (3-£553-1)
w.3.7 Conduct short research projects that build knowtedge about a topic. (3-£553-1}
Mathematics —

MP.2 Reason abstractly and quantitatively. (3-£553-1)

MP.4 Model with mathematics. (3-£553-1)

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is repraduced vetbatim from A Framework for K-12 Science Education: Peactices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences,
29 of 103
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Fourth Grade

The performance expectations in fourth grade help students formulate answers to questions
such as: *What are waves and what are some things they can do? How can water, ice, wind
and vegetation change the land? What patterns of Earth’s features can be determined with the
use of maps? How do internal and external structures support the survival, growth, behavior,
and reproduction of plants and animals? What is energy and how is it related to motion? How is
energy transferred? How can energy be used to solve a problem?” Fourth grade performance
expectations include PS3, PS4, LS1, ESS1, ESS2, ESS3, and ETS1 Disciplinary Core Ideas from
the NRC Framework. Students are able to use a model of waves to describe patterns of waves
in terms of amplitude and wavelength, and that waves can cause objects to move. Students are
expected to develop understanding of the effects of weathering or the rate of erosion by water,
ice, wind, or vegetation. They apply their knowledge of natural Earth processes to generate and
compare multiple solutions to reduce the impacts of such processes on humans. In order to
describe patterns of Earth’s features, students analyze and interpret data from maps. Fourth
graders are expected to develop an understanding that plants and animals have internal and
external structures that function to support survival, growth, behavior, and reproduction. By
developing a model, they describe that an object can be seen when light reflected from its
surface enters the eye. Students are able to use evidence to construct an explanation of the
relationship between the speed of an object and the energy of that object. Students are
expected to develop an understanding that energy can be transferred from place to place by
sound, light, heat, and electric currents or from object to object through collisions. They apply
their understanding of energy to design, test, and refine a device that converts energy from one
form to another. The crosscutting concepts of patterns; cause and effect; energy and matter;
systems and system models; interdependence of science, engineering, and technology; and
influence of engineering, technology, and science on society and the natural world are called
out as organizing concepts for these disciplinary core ideas. In the fourth grade performance
expectations, students are expected to demonstrate grade-appropriate proficiency in asking
questions, developing and using models, planning and carrying out investigations, analyzing
and interpreting data, constructing explanations and designing solutions, engaging in argument
from evidence, and obtaining, evaluating, and communicating information. Students are
expected to use these practices to demonstrate understanding of the core ideas.
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4-PS3 Energy

4-PS3 Energy .
Students who demonstrate understanding can: _
4-pS3-1. Use evidence to construct an explanation relating the speed of an object to the energy of that object. [Assessment
Boundary: Assessment does not include quantitative measures of changes in the speed of an object or on any precise or quantitative definition of energy.]
4-P$3-2. Make observations to provide evidence that energy can be transferred from place to ptace by sound, light, heat, and
electric currents. [Assessment Boundary: Assessment does not include quantitative measurements of energy.]
4-PS3-3. Ask questions and predict outcomes about the changes in energy that occur when chjects collide. [Clarification Statement:
Emphasis is on the change in the energy due to the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include
quantitative measurements of energy.]
4-PS3-4, Apply scientific ideas to design, test, and refine a device that converts energy from one form to anether.® {Carification
Statement: Examples of devices could include electric circuits that convert electrical energy inte motion energy of a vehicle, light, or sound; and, a passive solar heater

that converts fight into heat, Examples of constraints could include the materials, cost, or time to design the device.] [Assessment Boundary: Devices should be limited
lo those that convert motion energy to electric energy or use stored energy to cause motion or produce light or sound.]

The performance expectations above were developed using the following elements from tie NRC document A Framework for K-12.5dence Education: .~

| Energy and Matter .- D
“'n ‘Energy can be transferred In various -~ .
“EP83:1): ST : : “ways and between objects, (4-P53-1),(4- -
Energy cah'be moved from place to place by moving objects.or. .. ‘PS3-2),(4-PS3-3),(4-PS3-4) i
‘throligh ‘scund, light, orelectric currents. (4 y b
Conservation of Energy and Energy Transfer. o 0
Energy.is present whenever there are moving objects, 'sound, tight,‘or
- heat. When objects coflide, ‘energy can-be transferred from one obje
other; theréby changing their motion, In such collislons, some -
nergy is typically also transferred 1o the surrounding air;-as:a result, .
the air gets heated and:sound is produced.-(4:PS3- R
tight also transfers '

lTh as

Connections ta Engineeﬂng, -Tecbnblog};
- and Applications of Science -

¥nfluence of Science, Engineering and -
+| Technology on Society and the Natural -
» Engineers improve existing technologies. -
or develop new ones. (4-PS3-4) .- - © -

rgy from place to place. (4-PS3-2) -

Enerdy can also be transferred from place to place by eleciric currents

which can then be used locally bo praduce motion, sound; heat, ‘or

igh rents may have been produced to begin with by =
; il ener

Connections to Nature of Science.:
etween Energy and Forces : R

s codllde, the contact forces fransfer energy so
inge the gbjects motions. (4:PS3:3)

Sclence is a Human Endeavor - - :

= Most scientists and engineers workin -~
. teams., (4-053-4) ol
* = - Science affects everyday life. (4-P53-4)

; es and Everyday Life
‘The expression *praduce eneray” typically refers to the conversi
1 stored energy into a desired form for practical use. (4-PS3:4)
ETS1.A: :Defining Engineering Problems: =72 R
~'nPossible solutions to a problem are limited by available:materfals and
resources (constraints). The sticcess of a designed solution is” 255
detérmined by considering the desired features of a solution (criteria), .
: Different proposals.for selutions can be compared on the basis of how.
well each one meets the specified criteria forisuccess or how well ea
““takes the constraints into ‘account.” (secondary fo 4-PS3-4) =5

ergy in Chemical Processes a

Connections to other DCIs in fourth grade: NfA

Articuiation of DCEs across grade-levels; K,PS2.B (4-PS3-3); K.ETSL.A (4-PS3-4); 2.ETS1.B (4-PS3-4); 3,P52.A (4-PS3-3); 5.P53.D {4-P53-4); 5.L51.C (4-P53-4); MS.PS2.A (4-PS3-

3); MS.PS2.8 (4-P53-2); MS.PS3.A (4-PS3-1),{4-PS3-2),(4-PS3-3},(4-P53-4); MS.PS3.B (4-PS3-2),(4-P53-3),(4-PS3-4); MS.PS3.C {4-PS3-3); MS.P54.B (4-P53-2); MS.ETS1.8 (4-
PS3-4); MS.ETS1.C (4-PS3-4)

Comimon Core State Standards Connections.

ELA/ L teracy —

RI4.1 Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. {4-PS3-1)

RI.4.3 Explain events, procedures, ideas, or concepts in a historical, scientific, of technical text, including what happened and why, based on specific information in the text. (4-
PS3-1)

RI1.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-£53-1)

w.4.2 Wiite informativefexplanatory texts to examine a topic and convey ideas and information clearty. (4-P53-1)

wW.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a topic. (4-PS3-2),{4-P53-3),(4-PS3-4)

w.4.8 Recall relevant information from experiences or gather relevant information from print and digital sousces; take notes and categorize information, and provide a list of
sources, (4-P53-1),(4-P53-2),(4-P53-3},(4-P53-4)

w.4.9 Draw evidence from literary or informational texts to suppert analysis, reflecticn, and research. {4-PS3-1)

Mathematics —

4.0A.A3  Solve multistep word problems posed with whole numbers and having whole-number answers using the four eperations, including problems in which remainders must be
interpreted. Represent these problems using equatfons with a letter standing for the unkaown quantity. Assess the reasonableness of answers using mental computation
and estimaticn strategigs including rounding. (4-P53-4}

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core 1deas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Crass-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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4-PS4 Waves and their Applications in Technologies for Information Transfer
4-pS4: ‘Waves and their Applications in Technologies for Information Transfer o i
Students who demonstrate understanding can:
4-PS4-1. Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause
object's to move. [Clarification Statement: Examples of models could include diagrams, analogies, and physical models using wire to illustrate wavelength and
ampiitude of waves.] [Assessment Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves, or quantitative madels of
amplitude and wavelength.]
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 dees not include knowiedge of specific colors reflected and seen, the ceilular mechanisms of vision, or how the retina works.]
4-PS4-3. Generate and compare multiple solutions that use patterns to transfer information.* [Clarification Statement: Examples of
solutions could include drums sending coded infermation through sound waves, using a grid of 1's and 0's represeating black and white to send infarmation about &

picture, and using Marse code to send text.] i
“The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Fdugation.

PS4,A: Wave Properties ... : ' Patterns I
Waves, which are regilar patteins of motjon, ‘can be made |+ Similarities and differences in patterns can be - -
“in water by disturbing the surface. When waves move -7 used to sort and classify natural phenomena. *-
’across-the surface of deép water, the water goes up and (4-PS4-1) R
down in place; there is no net motion In the direction of: » Similarities and differences in patterns can be
+‘the wave except when the water meets a beach. (Wote. used to sort and classify designed products. {4-
This-grade.band éndpo, ik PS4-3) e
: Cause and Effect : o

= Cause and effect relationships are routinely - . -

identified. (4-P84-2} . .- - S

 Waves of the same type can differ In amplin
- the wave) and wavelength (spacing beba

;. Electromagnetic Radiation
An object can be seen whe
ters the eyes, (4:P51:2) - o B
iC: . Informatian Technolog nd Instrumentation
Digitized information-can be transmitted over long <20t
distances without significant degradation, High-tech.:
devices, such as computers or.cell phones,can recel
decode information—convert it from digitized form.

" voice—and vice versa, (4-PS43) -
ETS1.C: Optimizing The Design Solution - _ :
Different solutions.neéd to be tested in order to determine
which ‘of them best solves the problem, given the critaria

ssuface | Connections to Engineering, Technology, .

and Applications of Science - - .

Interdependence of Sclence, Engineering, =~

| and Technology : A

» Knowledge of relevant scientific concepts and
research findings is important in engineering.
(4-PS4-3) R R e

i apsady S ] Y and the ‘constralnts. (secondary to 4-PS4-3}
Connections lo other DCIs in fourth grade; 4.PS3.A (4-PS4-13; 4.PS3.B (4-P54-1); 4.ETSL.A (4-P54-3)

Articulation of DCIs across grade-fevels: K.ETS1.A {4-P54-3); 1.P54.B (4-PS4-2); 1.P54.C (4-P54-3); 2,ETS1.B (4-PS4-3); 2.ETS1.C {(4-PS4-3); J.PS2.A {4-PS4-3); MS.PS4.A

{4-P54-1); MS.PS4,B (4-P54-2); MS.P54.C (4-P54-3); MS.L51.D (4-PS4-2); MS.ETS1.B (4-PS4-3)

Common Core State Standards Connections:

ELA/ feracy —

RIL.4.1 Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4£54-3)}

R1.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably, (4-P54-3}

SL4.5 Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes. (4-PS4-1}{4-P54-2)

Mathematics —

MP.4 Model with mathematics. (4-PS9-1),(4-P54-2}

4.G.A.1 Draw points, lines, line segments, rays, angles {right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures. (4-FS4-1)(4-P54-.
2}

*The performance expectations marked with an asterisk Integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
‘The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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_ 4-LS1 From Molecules to Organisms: Structures and Processes
‘4-LS1. _ From Molecules to Organisms: Structures and Processes ~~ ~ =~~~ = -

Students who demonstrate understanding can:
4-LS1-1. Construct an argument that plants and animals have internal and external structures that function to support
survival, growth, behavior, and reproduction, [Clrification Statement: Examples of structures could include thorns, stems; routs, cotored petals,
heart, stornach, lung, brain, and skin.] [Assessment Boundary: Assessment is limited to macroscepic structures within plant and animal systems.]
4-151-2. 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. {Carification Statement: Emphasis is on systerns of
information transfer.] [Assessment Boundary: Assessment does not include the mechanisms by which the brain stores and recalls infermation or the mechanisms of

haw sensory receptors function.]

+The pefformance expe_ct_aﬁon_s above were _'develnped using the following elements fram the NRC document A Framework for K-12 Sdence Education:

Systems and System Models
» A system can be described in terms of its
components and their interactions, (4- -~
L51-1),{4-151-2) - - T

=+ pehavior; and reproduction. (4-L51-1)

Structures that serve various functions i growth, survival, =

1'1L$1.0: Information Processing .- LRt
Different sense el s are specialized for particular.. "

“’kinds of Information, which may be then processed by the -
animal’s brain. Animals-are able to use their perceptions .-

nDifferent sense réc el
d memories to guide their actions. {4-151:2

Can}rectfans lo omér DC{s n fbwﬂ} gfat'z’e:“ N/A

Articulation of DLTs across grade-levels: 1.LS1.A (4-151-1); 1.L51.D (4-L51-2); 3.L53.B (4-151-1); MS.LS1.A (4-151-1),(4-151-2); M5.LS1.D {4-151-2)

Common Core State Standards Connections:

ELA/ AL iteracy —

w41 Write opinion piecas on topics or texts, supporting a point of view with reasons and information, (4-LS1-1)

SL.4.5 Add audic recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes. (4-L51-2)

Mathematics —

4.G.A.3 Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded across the line into matching parts. Identify line-
symimetric figures and draw lines of symmetry. (4-L51-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled *Discipfinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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4-ESS1 Earth’s Place in the Universe

4-ESS1  Earth's Place in.the Universe -~ '

Students who demenstrate understanding can:
4-ESS1-1. Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for
changesina landscape over time. {Carification Statement: Examples of evidence from patterns could include rock layers with. marine shell fossils
abave rock layers with plant fossils and no shells, indicating a change from land to water over time; and, a canyon with different rock layers in the walls and a river in
the bottom, indicating that over time a river cut through the rock.] [Assessment Boundary: Assessment does not include specific knowledge of the mechanism of rock
morizaticn of specific rock formations and layers. Assessment is limited o relative time.}

expectations abjove were developed u's_.ing the foltowing elements from the NRC documént A Framework for K-12 Sdlence Educatiorn; .

Patterns . - e : .
= Patterns can be used as evidence to supportan .
explanation. (4-ESS1-1) AL I

| [ES$1.C: The History of Planet Earth o001
= Local, regianal, and global patterns of rock formations
Teveal changes over time due %o earth forces; such as
earthquakes. The presence and Iocation of certain
types indicate the order in which rock layers were

formed, (4-ESS1-1):

Connections to Nature of Sclence .

3 Sclentific Knowledge Assumes an Order and

1 Consistency in Natural Systems AR -

| = Sclence assumes consistent patterns in natural systems.
{4-ESS1-1)

' Connections to ather bc{s in fourth grade: N/A "

Articulation of DCIs across grade-fevels: 2.E$81.C (4-ESS1-1); 3.L54.A (4-ESS1-1); MS.LS4.A (4-E551-1); MS.ESS1.C {4-FS51- 1) MS.ESS2.A (4-ESS1-1); MS.ESS2.B (4-FS51-1)

Comimon Core State Standards Connections:

ELA/ iteracy —

w.4.7 Conduct short, research projects that build knowledge through investigation of different aspects of a topic. {4-£551-1)

w.4.8 Recall relevant information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a list of
sources. (4-ESS1-1)

Ww.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. (4-£551-1)

Mathematics —

MP.2 Reason abstractly and quanttatively, (4-£551-1)

MP.4 Model with mathematics. (4-£551-1)

AMD.AL  Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; Ib, oz.; I, mi; hr, min, sec. Within a single system of measurement,
express measurements in a larger unit in terms of a smaller unit, Record measurement equivalents inv a two-column table. (4-£551-1)

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim frem A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
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4-ESS_2 | E_arth’s S_ystem_s_ |

4-ESS2 . Earth's Systems - -

Students who demonstrate understanding can:
4-ESS2-1. Make observations and/or measurements to provide evidence of the effects of weatheting or the rate of erosion
by water, ice, wind, or vegetation. [Carification Statement: Examples of variables to test could indude angle of slope in the downhill movement of
water, amount of vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water
. flow.} [Assessment Boundary: Assessment is limited to a single form of weathering or erosion.] T T
4-ESS2-2. Analyze and interpret data from maps to describe patterns of Earth's features. [Cearification Statement: Maps can include
topographic maps of Earth’s land and ocean floor, as well as maps of the locations of mountains, continental boundaries, volcanoes, and earthquakes.]

- The performance expectations above were developed using the following elements from the NRC ocument A Framework mrK-'._fz_ Sdlence Education. -

Pat‘tains .
= Patterns can be used as evidence to

ainfail helps toshape the land ‘and affects the types of living things
found in.a regian. Water, ice, wind, living organisms, and gravity.
rocks, Soils, and:sediments Into smaller particlés and move them..

| Cause and Effect
= Cause and effect relationships are

2, rectonics and L. cale System Interactions ' -
The Iocations of mountain ranges, deep ocean trenches, ocean floor
structures, earthquakes, and volcanoes gccur in patterns, Most

rthquakes and volcanoes occur.in bands thak are often along the
bouindaries between continents and oceans. Major: mountain chains
‘form Inside continents or. near-their edges. Maps can help locate th

atures areas of Earth, (4-ESS2-2

explain change. (4-ES52-1) -

suppaort an explanation. (4-ESS2-2)

routinely identified, tested, and used to -

“Connections fo other DCTs in fourth grade: NfA

Articufation of DCIS across grade-levels: 2.E851.C (4-E552-1); 2.ESS2.A (4-ESS2-1); 2.E5582.B (4-ESS2-2); 2,ESS2.C (4-E552-2); 5.ESS2.A (4-ES52-1); 5.ESS2.C (4-ES52-2);
MS.ESS1.C (4-FS52-2); MS.ESS2.A (4-ESS2-2); MS.ESS2.B (4-FS52-2)

Common Core State Standards Connections:
ELA/ L fteracy —

RI1.4.7 Interpret information presented visually, orally, or quantitatively (e.g., in charis, graphs, diagrams, time lines, animations, or interactive efements on Web pages) and
explain how the information contributes to an understanding of the text in which it appears. {4-ESS2-2}

wW.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a tepic. {4-ESS52-1)

wW.4.8 Recall relevant information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a list of
sgurces. (4-ESS2-1)

Mathematics —

MP.2 Reason abstractly and quantitatively. {(4-ESS2-1)

MP.4 Model with matheratics. (4-E$52-1)

MP.5 Use appropriate tools strategically, (4-ES552-1)

4MD.AL  Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; Ib, oz.; [, mi; hr, min, sec. Within a single system of measurement,
express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table. (4-£552-1)

fractions or decimals, and problems that require expressing measurements given in a larger unit in terms of a smaller unit. Represent measurement quantities using

4MD.A.2  Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, masses of objects, and money, including problems involving simple

diagrams such as number line diagrams that feature a measurement scale, (4-£552-1)(4-£552-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Cancepts, and Core Ideas. Integrated
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4-ESS3 Earth and Human Activity

'4-ESS3 - Earth and Human Activity

Students who demonstrate understanding can:
4-E$S3-1. Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses

affect the environment. [Carification Statement: Examples of renewable energy resources could include wind energy, water behind dams, and sunlight; non-
renewable energy resources are fossit fuels and fissile materlals. Examples of environmental effects could include loss of habitat due to dams, loss of habitat due to

surface mining, and air pollution from burning of fossil fuels.]

4-ESS3-2. Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.* [Clarification

Statement: Examples of solutions could include designing an earthquake resistant building and improving monitoring of volcanlc activity.] [Assessment Boundary:
Assessment is fimited to earthquakes, floods, tsunamis, and volcanic eruptions.]

] The performance exgectahons above were developed using the following elements from the NRC document A Famework for K-12 Science Educatiorn:

Cause and Effect
= Cause and effect relationshlps are .
multiple SoMme i ; routinely identified and used to explam
“Tesources are renewable over tlme, others -E " change. (4-ESS3-1} .
tESS3.B: :Natural Hazards - 5 0 s e 4 = Cause and effect relationships are -
A var:ety ‘0f hazards result from natural processes (2.0, U routinely Identified, tested, and used to
isunamls, volcanlc eruptlons) Humans cannot el|mmate the hazards B explaln change (4—ESS3 2)

Cannectmns to Englneermg, Techﬂalogy,
andAppllﬁtIansofSaenae R

Interdependeﬂoe of Sccenoe,
Enpineering, and Technology - .
= Knowledge of relevant scientific concepts
- and research findings Is important | in
engineering. (4-ESS3-1) : .
Influence of Science, Engineering and
Technology on Somety and the Natural
World :
= Qver time, people’s needs and wants
- change, as do their demands for new and
. Timproved technologies. (4-ESS83-1)
= Engineers improve existing technofogies -
or develop new ones o increase their. -
benefits, to decrease known risks, and to -
meet societal demands. (4-ESS3-2)

Connections to other DCIs In fourth grade; 4. ETSi C {4-ES53-2)

Articulation of DCIs across grade-fevels: K.ETS1.A {4-ESS3-2); 2.ETS1.B (4-ESS3-2); 2.ETS1.C (4-E553-2); 5.E883.C (4-E553-1); MS.PS3.D (4-E£553- 1}; MS.ESS2.A (4-£553-1),(4-
ESS3-2); MS.ESS3.A (4-ES53-1); MS.ESS3.B (4-ESS3-2); MS.ESS3.C (1-E553-1); MS.ESS3.D (4-ES53-1); MS.ET51.B {4-E553-2)

RI1.4.1
RL4.9
w.4a.7
W.4.8

w.4.9
Mp.2

MP.4
4.0A.A.1

Common Core State Standards Connections:
ELA/L eracy —

Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4-ES53-2)

Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-ES53-2)

Conduct short research projects that build knowledge through investigation of different aspects of a topic. (4-£553-1)

Recall relevant information from experiences or gather retevant information from print and digital sources; take notes and categorize information, and provide a list of

sources. {4-ESS3-1)
Draw evidence from literary or informational texts to suppart analysis, reflection, and research. (4-£553-1)

Mathematics -

Reason abstractly and quantitatively, (4-£553-1),(4-£553-2)

Model with mathematics, (4-£553-1),(4-£553-2)
Interpret a muitiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal

statements of mulfiplicative comparisons as multiplication equations. (4-E$53-1),(4-£553-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

The section entitled “Disciplinary Core Ideas” is repreduced verbatim from A Framework for K-12 Sclence Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated

and reprinted with permission from the National Academy of Sciences.
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STRUBRRDS
For Stales, By Steles

Fifth Grade

The performance expectations in fifth grade help students formulate answers to questions such
as: “When matter changes, does its weight change? How much water can be found in different
places on Earth? Can new substances be created by combining other substances? How does
matter cycle through ecosystems? Where does the energy in food come from and what is it
used for? How do lengths and directions of shadows or relative lengths of day and night change
from day to day, and how does the appearance of some stars change in different seasons?”
Fifth grade performance expectations include PS1, PS2, PS3, LS1, LS2, ESS1, ESS2, and ESS3
Disciplinary Core Ideas from the NRC Framework. Students are able to describe that matter is
made of particles too small to be seen through the development of a model. Students develop
an understanding of the idea that regardless of the type of change that matter undergoes, the
total weight of matter is conserved. Students determine whether the mixing of two or more
substances resuits in new substances. Through the development of a model using an example,
students are able to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere
interact. They describe and graph data to provide evidence about the distribution of water on
Earth. Students develop an understanding of the idea that plants get the materials they need
for growth chiefly from air and water. Using models, students can describe the movement of
matter among plants, animals, decomposers, and the environment and that energy in animals’
food was once energy from the sun. Students are expected to develop an understanding of
patterns of daily changes in length and direction of shadows, day and night, and the seasonal
appearance of some stars in the night sky. The crosscutting concepts of patterns; cause and
effect; scale, proportion, and quantity; energy and matter; and systems and systems models
are called out as organizing concepts for these disciplinary core ideas. In the fifth grade
performance expectations, students are expected to demonstrate grade-appropriate proficiency
in developing and using models, planning and carrying out investigations, analyzing and
interpreting data, using mathematics and computational thinking, engaging in argument from
evidence, and obtaining, evaluating, and communicating information; and to use these practices
to demonstrate understanding of the core ideas.
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_ 5-PS1 Matter and Its Interactions
5-ps1 - Matter and Its Interactions -~~~ - ' ' '
Students who demonstrate understanding can:
5-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. [Clarification Statement: Examples of
evidence could include adding air to expand a basketball, compressing alr in a syringe, dissolving sugar in water, and evaporating salt water.] [Assessment
Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the unseen particles.}
5-PS1-2. Measure and graph quantities to provide evidence that regardless of the type of change that occurs when
heating, cooling, or mixing substances, the total weight of matter is conserved. [Clarification Statement: Examples of reactions

or changes could include phase changes, dissolving, and mixing that form new substances.] [Assessment Baundary: Assessment does not inciude distinguishing
mass and weight.]

5-PS1-3. Make observations and measurements to identify materials based on their properties. [Clarification Statement: Examples of
materials to be identified could include baking soda and other powders, metals, minerals, and fiquids. Examples of properties could include color, hardness,
reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility; density is not intended as an identifiable property.] [Assessment
Boundary: Assessment does not include density or distinguishing mass and weight. ]

5-PS1-4. Conduct an investigation to determine whether the mixing of two or more substances results in new substances.

" The petformance expectzations above were developed using the following efements from the NRC document A Framesork Jor K-12 Science Education,

| Cause and Effect - - :
= Cause and effect relationships are routinely -
‘identified, tested, and used te explain .
change. (5-PSE-4) 000 L T
Scale, Proportion, and Quantity - . "0
_= - Matural objects exist from the very small to .-
the immensely large, (5-PS1:1) =000
» Standard units are used to measure and
describe physical quantities such as weight,
lime, temperature, and volume. (5-P51- "
COEPSLB) i

51.A: Structure and Properties of Matt SR
. Matter of ariy.type can be subdivided into particles that are too.
small to see, but.even then the matter still exists and can be 7.
tected by other means. A model showing that gases are made...
yom. matter particles that are too small.to see and are moving -
veely-around in space can explain'many. abservations, including
he inflation‘and shape of 4 balloon and the effects oF aly en %
arger. particles or objects, (5-PSL-1y .0 i e
‘The ameunt (welght) of matker is €onserved.when it changes .
1, &ven in transitions In which it scems to vanish. (5-PS1:2).
ents of a variety of properties can be used to identify .-
Boundary: At this grade Jevel, mass and weight are -
gished, and noattempt is made to define the unseen

particles or.explain the atomic:scale mechanism of evaporatiol
- and condensation,) (3-PS1-3) it s '
PS1.B: ‘Chemlcal Reactions =

When twio or'more different substances are mixed, a new

aiter what reaction ‘or charige inproperties occurs, the tokal

ight of the ‘substances does not change..(Boundary:  Ma

substance with different proparties may.he formed. (5-PS1:4) /.

. ‘Connections i_‘a_NgtHre_'éfs;iéﬁ_c':e -

Sclentific Knowledge Assumes an Order -
-and Consistency In Natural Systems : RN
:| - Science assumes consistent patterns in, :
: netural systems, (5-PSL-2) .=~ -

and welght are not distinguished at this grade level.) (5-PS

] Caﬁhedfans to other DCIs in ﬁfm grade: N/A .
Articulation of DCIs across grade-fevels: 2.PSL.A (5-PS1-1},(5-P51-2),(5-P51-3); 2,P51.B (5-PS1-2),(5-P51-4); MS.PSL.A (5-P51-1),(5-PS1-2),(5-PS1-3){5-P51-4); MS.PS1.B (5-
PS1-2),{5-P51-4}

Common Core State Standards Connections:

ELA/Literacy —

RI.5.7 Draw on information from multipte print or digital sources, demonstrating the ability to locate an answer to a question quickly ot to solve a problem efficiently. (5-PS1-
1}

wW.5.7 Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic. (5-PSI-2}(5-P51-3},(5-P51-4)

WwW.5.8 Recall relevant information from experiences or gather relevant information from print and digital sources; summatize or paraphrase information in notes and finished
work, and provide a fist of sources, (5-PS1-2),(5-P51-3)(5-P51-4)

W.5.9 Draw evidence from literary or informational texts to support analysis, reflection, and research, (5-P51-2),(5-P51-3),(5-PS1-4)

Mathematics —

MP.2 Reason abstractly and quanbitatively, (5-PS1-1}(5-P51-2),(5-PS1-3)

MP.4 Mode} with mathematics, (5-P51-1),(5-P51-2),(5-PS1-3}

MP.5 Use appropriate tools strategically. (5-PS1-2),(5-P51-3)

5.NBT.A.1 Bxplain patterns in the number of zeros of the praduct when multiplying a aumber by powers of 10, and explain patterns in the placement of the decimal point when a
decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10, (5-P51-1)

5.NF.B.7  Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions. (5-PS1-1)

5.MD.A.1  Convert among different-sized standard measurement units within & given measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving
multi-step, reatworld problems, (5-P51-2)

5.MD.C.3 Recognize volume as an attribute of solid figures and understand concepts of volume measurement. (5-PS1-1}

5.MD.C.4  Measure volumes by counting unit cubes, using cubic em, cubic in, cubic ft, and improvised units. (5-£5i-1}

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea,
The section entitied “Disciplinary Core Ideas” is reproduced verbatin from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
©2013 Achleve, Inc. All rights reserved.
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5-PS

2 Motion and Stability: Forces and Interactions

5-pS2 - Motion and Stability: Forces and Interactions

Students who demonstrate understandi

5-PS2-1. Support an argument that the g
“Dowz” is a local description of the direction that points toward the center o

representation of gravitational_force.]

ng camn:
ravitational force exerted by Earth an objects is directed down. [Carification Statement:
f the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical

ped using the following elements from the NRC document A Framework for K-12 Sclence Education: =

_The performance expectations above were develoy

Cause and Effect .- )
» Cause and effect relationships are
routinely identified and used to explain

change. (5-PS2-1) . R S

Interactio; - HESEI
nal force of Earth acking on an object nearFartiv's -
toward the planet’s center, (5-PS2:1) -0

! i Types:
 The gravitatio :
-surface pulls that object

Connections to other DCIs in fifth grade; N/A

Arilcufation of DCIs across grade-fevels; 3.PS2.A (5-P52-

1); 3.PS2.8 (5-PS2-1); MS.PS§2.B (5-P52-1); MS.ESS1.B (5-PS2-1); MS.ES52.C (5-P52-1)

Common Core State Standards Connectiohs:

ElLA/Literacy — )
RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing Inferences from the text, (5-PS2-1}
RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-PS2-1)
wW.5.1 Wiite opinion pleces on topics or texts, supporting a point of view with reasons and information. (5-PS2-1)

*The performance expectations
The section entitied "Disciplinary Core Ideas

November 2013

marked with an asterigk integrate traditional science content with engineering through a Practice or Disciplirary Core Idea,
" i5 reproduced verbatim from A Framework for K-12 Science Education; Practices, Cross-Cutting Concepts, and Core Ideas, Integrated
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5-PS3 Energy : T

Students who demonstrate understanding can:
5-PS3-1. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body
warmth) was once energy from the sun. [Carification Statement: Examples of mode!s could include diagrams, and flow charts,]

T The parformance expeciabions zbove were developed using the following elements from the NRC document 4 Framework for K-12 Science Educabion;

1 Energy and Mal:.tér' L T o
= Energy can be transferred in various ways .
and between objects. (5-PS3-1) - - "/

PS53.D: . Energy in Chemical Processes and Everyday L
:’The:energy relgased [from] food was once energy.from the sun:
‘that was captured by plants in the chemical process thatforms
plant matter (fiom air and.water}, {3:-PS3-1) .

51.C: Organization for Matter and Energy Flow In Organisms
:Food provides animals with the materials they need for body .- °". -
air;and .growth and the:energy they need to maintain-body.

warmth and for mation: (secondary fo S-PS3-1)

Connections éo other DCIs in ffth grade: N/A
Articulabion of DCIs across grade-fevels: K.L81,C (5-P53-1); 2.LS2.A (5-PS3-1); 4.PS3.A (5-P53-1); 4.PS3.B (5-PS3-1); 4,P53.D (5-PS3-1); MS.PS3,D (5-F53-1); MS.P54.B (5-
P$3-1); M5.LS1.C {5-PS3-1); M8.L52.B (5-P53-1)

Common Core State Standards Connections:

FLA/A fteracy —

RI1.5.7 Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficlently. (5-PS3-
1)

SL.5.5 Inciude multimedia components (e.g., graphics, sound) and visuat displays in presentations when appropriate to enhance the development of main ideas or themes. (5-
P53-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitied “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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5-LS1 From Molecules to Organisms: Structures and Processes
'5-151 . From Molecules to Organisms: Structures and Processes L e
Students who demonstrate understanding can:
5-LS1-1. Support an argument that plants get the materlals they need for growth chiefly from air and water. [Clarification

__Statement: Emphasls is on the idea thqt p_lant matter comes mostly from a_ir and water, not from the soil.]
" The performance expectations above were developed using the following elements from the NRC document 4 Framework

far K-12 Scioiice Education.

-Energy and Matter
- = Matter is transported into, out of, and .
within systems, (5-L51-1)

; ol {5-151-1}: N
Connections fo other DCIs in fifth grade; 5.PS1.A (5-151-1)
Ariiculation of DCIs across grade-fevels: K.LS1,C (5-151-1); 2.L52.A (5-L51-1); MS.L81.C (5-151-1}
Common Core State Standards Connections!

ELA L iteracy —~

RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (5-£51-1)
RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-L51-1)
W.5.1 Write opinion pieces on topics or texts, supporting a poink of view with reasons and information, {5-£51-1)

Mathematics —

mMp.2 Reason abstractly and quantitatively, (5-L51-1)

MP.4 Model with mathematics. (5-L51-1)

MP.5 Use appropriate tools strategically, (5-L51-1)

5.MD.A.1  Convert amang different-sized standard measurement units within a given measusement system (e.g., convert 5 cm to 0,05 m),

and use these conversions in solving
multi-step, real world problems. (5-£S1-1) L

*The performance expectations marked with an asterfsk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitlied “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated --
' and reprinted with permission from the National Academy of Sciences.
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- 5-LS2 Ecosystems: Interactions, Energy, and Dynamics
5-L562 - Ecosystems: Interactions, Energy, and Dynamics
Students who demonstrate understanding can:

5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environmeént.
{Clarification Statement: Emphasis is on the idea that matter that is not food {air, water, decomposed materials in soil} is changed by plants into matter-that is-food: -
Exarnples of systems could include organisms, ecosystems, and the Earth.] [Assessment Boundary: Assessment doss not include moleculat explanations.]

The perfarmance expectationis above were developed using the following elements from the NRC document A Framework for K-12 Sclence Education: .

LS Interdependent Rel iships In Ecosystems | Systems and System Models
The food of almost any. ki Ican;be traced ba =1 = Asystem can be described in terms of its
“plants, Organisims are telated in food webs in which some animals - components and their Interactions, {5-L52-.
at plants for food and other animals sat.the animals that eat . . n . S

“‘plants. Some organisms, such as fungi and bacteria, break down
dead arganisms {both plants or.planks parts and.animals).and::
herefore: oper: “decomposers.” Decomposition ‘eventually ..
some materials back to the soil. Organisms can

irenments in which their particular needs are . :

16t A healthy acosystem is one In which multiple speciés of. -
“different types are each able to meek their needs in 2 relatively
" stable'web of life, Newly intreduced spécles cah damage the

. balance of:an-ecosystem. (5-L82-1) i :
.B: Cycles of Matter and Energy Transfer in Ecosystem
«Matter cycles between the air and-soil and among:plants, animals, -
and microbes as these organisms live and die. Organisms obtain ..
gases;.and water, frm the environment,:and release waste i
. matter (gas, liquid, or solid) back into the environment, (5-L52-1)

onnecions to sther DCls in it grade; 5.PSL.A (5-.52.13; 5.ESS2.A (5-152-1)
A rtculation of DUl 20105 grade-fevels; 2.PS1.A (5-152-1); 2.L84.D (5-L52-1); 4. ESSZE (5-152-1); MS.PSA.D (5-L52-1); MS.LS1.C (5-052-1); MS.LS2.A (5-L52-1); MS.LS2.B

(5-L52-1)

Commion Core State Standards Connections:

ElA/Literacy —

RI.5.7 Draw on information from mulkiple print or digital scurces, demenstrating the ability to locate an answer to a question quickly or to solve a problem efficiently. (5-L52-
)

S1.5.5 Include muitimedia components {e.g., graphics, sound) and visual displays in presentations when appropriate to enhance the development of main ideas or themes, (5-
1L52-1)

Mathematics —

Mp.2 Reason abstractly and quantitatively. (5-4.52-1)

MP.4 Mode$ with mathematics. (5-£57-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled *Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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5-ESS1 Earth’s Place in the Universe

5-ESS1 - Earth's Place in the Universe

5-ESS1-2.

Students who demonstrate understanding can:
5-ESS1-1. Support an argument that differences in the apparent brightness of the sun compared to other stars is due to their

relative distances from Earth. [Assessment Boundary: Assessment is limited te relative distances, not sizes, of stars, Assessment doas not include other

factors that affect apparent brightness (such as stellar masses, age, stage).]
Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day

and night, and the seasonal appearance of some stars in the night sky, {Carificaticn Statement; Fxamples of patterns could include

the position and motion of Earth with respect to the sun and selected sters that are visible only In particular months,] {Assessment Boundary: Assessment does not

include causes of seasons.]

ed using the following elements from the NRC document A Framework for K-12 Science Education: -

o Th _perfqrma_nce'-

pectations above were develo

Patterns

- from Earth. (SESSI<E) 0
lar System o0

W

rthand the

ESS1-2) -

. small to the
1)

» Similarities and differences in patterns .
~can be used to sort, classify, .
communicate and analyze simple rates
- of change for natural phenomena. (5- -

Scale, Proportion, and Quantity
» - Natura! objects exist from the very

immensely large, (5-ESS51-

conn

ecﬁéns fo other DCIs !h fffi‘ﬁ grade: N/A -

Articulation of DCIs across grade-evels; 1,E851.A (5-E551-2); 1.ESS1.B (5-ESS1-2); 3.PS2.A (5-ESS1-2); MS.ESS1.A (5-ES51-1),{5-ESS1-2); MS.ESS1.B (5-ESS1-1),

Commont Core State Standards Connections:

ELA/Literacy —

RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing Inferences from the text. (5-£551-1} . .

RI.5.7 Draw on information from multiple print or digital sources, demansizating the ability to locate an answer to a question quickly or to solve a problem efficiently. (5-£551-1}

RI.5.8 Explain how an auther uses reasons and evidence to support particular points in a text, identifying which reascns and evidence support-which poink(s). (5-£551-1)

RI5.9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-ESS1-1)

W.5.1 Write opinion pleces on topics or texts, supporting a point of view with reasons and information. {5-ESS1-1}

SL.5.5 Include multimedia components (e.g., graphics, sound) and visual displays in prasentations when appropriate to enhance the development of main ideas or themes. {5~
£551-2)

Mathematics -

MP.2 Reason abstractiy and quantitatively. (5-£551-1}(5-ES51-2)

MP.4 Model with mathematics, (5-£551-1),(5-ESS1-2)

5.NBT.A.2 Explain patterns In the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the placement of the decimal point whan a
decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10, (5-£551-1}

5.G.A.2 Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context
of the situation. {5-ESS1-2}

(5-ESS1-2)

*The performance expectations marked with an asterisk integrate traditional science tontent with engineering through a Practice or Disciplinary Core idea.
The section entitled "Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Ediucation: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated

and reprinted with permission from the National Academy of Sciences.
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__5-ESS2 Earth’s Systems

"5-ESS2  Earth'sSystems - = . -

Students who demonstrate understanding can: 7
5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere

5-ESS2-2.

interact. [Clarification Statement: Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the Influence of the

atmosphere on landforms and ecosystems through weather and dlimate; and the influence of mountain ranges on winds and clouds in the atmasphere. The

geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment Is limited to the interactions of two systems at a time.}
Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide
evidence about the distribution of water on Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaclers, ground
water, and polar ice caps, and does not include the atmosphere.]

ctations bove were developed using the following elements from the NRC document A4 Framework for K-12 Science Education:

UESS2:2) e

At Earth Materials and Systems S
Earth’s major systems are the geosphere (solid -and molten -
rock, soll, and sediments), the hydrosphere (water-and ice), -/
the atmosphere (air),-and the bigsphere (living things, ="
inciuding humans). These systems Interact.in.multiple ways

to ffect Earth’s surface materials and processes. The ocear
supports a variely of ecosystems and.organisins, shapes. ..
landforms, and infuences. dlimate; Winds:and clouds inthe

tmosphere interact.with the landfarms ko detarmine ©

fresh water is in glaciers or tinderground; only-a'tiny fraction :
is in streams, Jakes, wetlands,.and the atmosphere. (5= © -

Scale, Proportion, and Quantity
= Standard units are used to measure and :
describe physical quantities such as weight and
volume, {5-ESS2-2) .. e
Systems and System Models e
» A system can be described in terms of its -
components and their interactions, (5-ES52-1) -

Connections tu ab‘:ef DCis i ﬁ."i;"r grade: NfA

Articuiation of DCIs across grade-levels: 2 ESS2.A (5-E552-1);
1),(5-ES52-2); MS.ESS2.D (5-ESS2-1); MS.ESS3.A (5-E552-2)

2.E862,C (5-£552-2); 3.ES52.D {5-ESS2-1); 4.ESS2.A (5-ES52-1); MS.ESS2.A (5-ESS2-1); MS.ESS2.C (5-£SS2-
L4

Common Core State Standards Connections:

FlLA/ fteracy —
RI.5.7
1) (5-£552-2)
W.5.8 Recall relevant information from experiences or gath

work, and provide a list of sources. (5-F852-2)

Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a probtem efficiently. (5-F552-

er rel

sound) and visual displays in presentations when appropriate to enhance the development of main ideas or themes. (5-

SL.5.5 Enclude multimedia components {e.g., graphics,
FSS2-1),(5-£552-2)

Mathematics —

MP.2 Reason abstractly and quantitatively, (5-£552-1){5-ES52-2)

MP.4 Model with mathematics. (5-£552-1){5-E552-2)

5.G.A2 Represent real world and mathematical problems by

graphing points in the first quadrant of the coordinate plane,

avant information from print and digitat sources; summarize or paraphrase information In notes and finished

and interpret coordinate values of points in the context

of the situation. (5—E.$§2—1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitied “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
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_5-ESS3 Earth and Human Activity

[5:ESS3  Earth.and Human Activity _

Students who demonstrate understanding can:
5-E5S3-1. Obtain and combine information about ways individual communities use science ideas to protect the Earth’s
resources and environment.

%] ectatlon above were developed usm the followmg elements from the NRC documentA Ffamewank for K-12 .S‘cience Educatran

~| Systems and Svstem Models S
= A system can be descnbed n terms of its
components and thelr mteractmns (5-ESS3 1)

-_'ﬁave had ma;or effects on the| land vegetatlon, streams,
and even outer space. But Individuals. and

Connectmns to Nature of .S'denae

: Sclence Addresses Questions About the

| Natural and Material World,” - e

« ‘Science findings are limited to questions that -
. can be answered with emplrlcal ev:dence {5
ESS3-1)

Connecﬁans fo étbef IDCIs m ﬁli‘l} grade: N/A

Articulation of DCIs across grade-fevels: MS.ESS3.A (5-ES53-1); MS.ESS3.C (5-ES53-1); MS.ESS3.D (5-ESS3-1)

Common Core State Standards Connections:

ELA/Literacy —

RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (5-£553-1)

RI.5.7 Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or te solve a problem efficiently.(5-ESS3-1)

R1.5.9 Integrake information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-ESS3-1)

Ww.5.8 Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished
work, and provide a list of sources. (5-ES53-1}

W.5.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. (5-£553-1)

Mathematics —

Mp.2 Reason abstractly and quantitatively, (5-£553-1)

MP.4 Model with mathematics, (5-£553-1)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated
and reprinted with permission from the National Academy of Sciences.
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3-5-ETS1 Engineering Design

:3-5:ETS1 "~ _'Ehgineerinﬂ)eéign" -

3-5-ETS1-1.

3-5-ETS51-2.

3-5-ETS1-3.

Students who demonstrate understanding can:
Define a simple design problem reflecting a need or a want that includes specified criteria for success and

constraints on matetrials, time, or cost.

Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the

criteria and constraints of the problem.

Plan and carry out fair tests in which variables are controlled and failure points are considered to identify

aspects o_f_a madel or prototype that can be impraved.

" The performance éxpectations above werg deve

of the: design problem. {3-5-ETS1:2) s 5B ERE il
Connections to 3-5-ETS1L.A: Defining and Delimiting Engineering Problems include:
" Fourth Grade: 4-PS3-4
Connections to 3-5-ETS1.8: Designing Solutions to Engineering Problems indlude:
Fourth Grade: 4-ESS3-2
Connections to 3-5-ETS1.C: Optimizing the Design Solution includer
Fourth Grade: 4-PS4-3

oped uging the Tollowing elements from the NRC document A Framework 7

or K-12 Sclerice. Educabion:

1y -cansiderin

solutions is.an impartant

E¥S1-3)

solution, ‘Testing a sofution.
-well it performs under-a range of likely.
¢ whatever stage, communicating. )

 the Design Solutio
ifferent:solutions need to.be tested in order to deterry
‘them best solves the problem, ‘given the criterla and the

art of the design proce:

s canlead to Improved designs. (3-5-ETS1-2) *
gned to identify, failure points or. diffi
ts.of the dv_z_i.sign that need to.b

- about proposed

teria).Different praposals for-solutions can be compared:on the | -
asis of How weil éach ong meets the specified criterla for Siscc :
“or how well each takes the constraints inte account.’ (3-
ETS1.B:: Developing Possible Solutions = ... .

d shared

etermine which Of

 Technology, and Science on sodiet_y :

-Influence of Engineering, .
and the Natural World - -+ -
= Peaple’s needs and wants change .
‘over time, as do their demands for -
new and improved technologies. (3- |
B-ETSI-1) fon oy
» Engineers improve existing :
- technologles or develop new ones to .
increase their benefits, decrease .-
known risks, and meet socletal - -
demands. (3-5-ETS1-2) -0

Articutation of DCIs across grade-bands: K-2.ETS1.A (3-5-ETS1-1),(3-5-ET51-2),{3-5-ETS1-3); K-2.ETS1.B (3-5-ET51-2); K~2.ETS1.C (3-5-F751-2),(3-5-ETS1-3); MS.ETS1.A (3-5-
ETS1-1); MS.ETS1.B {3-5-ETS1-1),(3-5-ET51-2),(3-5-ET51-3); MS.ETS1.C (3-5-FT51-2)(3-5-ET51-3)

Common Core State Standards Connections:

3-5.0A Operations and Algebraic Thinking (3-5-£751-1),{3-5-£]51-2}

F A/ Literacy —

RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text. (-5-£751-2)

RI.5.7 Praw on information from multiple print or digital sources, demonstrating the ability to locate an answer to 2 question quickly or to solve a problem efficiently, (3-5-
£751-2) .

RI.5.9 Integrate information fram several texts an the same topic in order to write or speak about the subject knowledgeably. (3-5-E¥51-2)

W.5.7 Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic, (3-5-ETS1-1),{3-5-£751-3)

w.5.8 Recall relevant: information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished
work, and provide a list of sources. (3-5-E751-1)},(3-5-E151-3)

W.5.9 Draw evidence from literary or Informational texts to support analysis, reflection, and resea rch. (3-&5-E751-1},(3-5-F751-3)

Mathematics —

MP.2 Reason abstractly and quantitatively. (3-5-E751-1)(3-5-ET51-2),(3-5-E751-3)

MP.4 Model with mathematics, (3-5-£751-1}{3-5-£T51-2),(3-5-ET51-3)

MP.3 Use appropriate tools strategically. (3-5-£T51-1),(3-5-ET51-2},(3-5-£T51-3}

The section entitied “Disciplinary Core Ideas” is reproduced verbatim from A Framework for K-12 Sclence Education: Practices, Cross-Cutting Concepts, and Core kdeas. Integrated
and reprinted with permission from the National Academy of Sciences.
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