610¢ ‘8l aunr palepdn

92UdI2G/p dpelo)

STOOHOS J1T9dNd NC'NN 40 dIHSNMOLL



Mi. _ion Statement

The mission of the Township of Union Public mosoo_m Is to build on the foundations of honesty, excellence,
integrity, strong family, and community partnerships. We promote a supportive learning environment where
every student is challenged, inspired, empowered, and respected as diverse learners. Through cultivation of
students' intellectual curiosity, skills and knowledge, our students can achieve academically and socially, and
contribute as responsible and productive citizens of our global community.

Philosophy Statement

The Township of Union Public School District, as a societal agency, reflects democratic ideals and concepts
through its educational practices. It is the belief of the Board of Education that a primary function of the
Township of Union Public School System is to formulate a learning climate conducive to the needs of all
students in general, providing therein for individual differences. The school operates as a partner with the home
and community.
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Unit Stan._.rds Overview
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Curriculiim Overview

Unit 1; Weathering and Erosion
In this unit of study, students develop understandings of the effects of weathering and the rate of erosion by water, ice, wind, or vegetation. The
crosscutting concepts of pafterns and cause and effect are called out as organizing concepts. Students demonstrate grade-appropriate proficiency in
planning and carrying out investigations and consfructing explanations. Students are also expected to use these practices to demonstrate understanding
of the core ideas.

This unitis based on 4-ESS2-1 and 4-ESS1-1.

Unit 2: Earth Processes

In this unit of study, students apply their knowledge of natural Earth processes to generate and compare multiple solutions to reduce the impacts of
natural Earth processes on humans. In order to describe patterns of Earth's features, students analyze and interpret data from maps. The crosscutting
concepts of patferns, cause and effect, and the influence of engineering, technology, and science on society and the natural world are called out as
organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out
investigations, analyzing and interpreting data, and constructing explanations and designing solutions. Students are also expected to use these practices
to demonstrate understanding of the core ideas.

This unit is based on 4-ES52-2, 4-ES883-2, 3-5-ETS51-2, and 3-5-ETS1-3.

Unit 3; Structures and Functions

in this unit of study, students develop an understanding that plants and animals have internal and external structures that function to support survival,
growth, behavior, and reproduction. The crosscutting concepts of systems and system models are called out as organizing concepts for this disciplinary
core idea. Students are expected to demonstrate grade-appropriate proficiency in engaging in argument from evidence. Students are also expected to use
this practice {o demonsirate understanding of the core idea.

This unit is based on 4-LS51-1.

Unit 4: How Organisms Process Information

In this unit of study, students 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. The crosscutling concepts of cause and effect, systems and systermn models, and structure and function are called out as
organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in developing and using
models. Students are expected to use these practices to demonstrate understanding of the core ideas.

This unit is based on 4-LS1-2 and 4-PS4-2,

Unit 5: Transfer of Energy

In this unit of study, fourth-grade students develop an understanding that energy can be transferred from place to place by sound, light, heat, and
electrical currents. Students also obtain and combine information to describe that energy and fuels are derived from natural resources and that their uses
affect the environment. The crosscutting concepts of cause and effect, energy and matter, and the interdependence of science, engineering, and
technology, and influence of science, engineering, and technology on society and the natural world are called out as organizing concepts for these
disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out investigations and obfaining,
evaluating, and communicating information. Students are also expected to use these practices to demonstrate understanding of the core ideas.

This unit is based on 4-P33-2 and 4-ESS3-1.

Unit 6: Force and Motion

In this unit of study, 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, and are expected to develop an understanding that energy can be transferred from object to object through collisions. The crosscutting
concept of energy and matter is called out as an organizing concept. Students are expected to demonstrate grade-appropriate proficiency in asking
questions, defining problems, and constructing explanations, and designing solutions. Students are also expected to use these practices to demonstrate
understanding of the core ideas.

This unit is based on 4-PS3-1 and 4-PS3-3.
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Curr. _Jlar Units

What do the shapes of landforms and rock formations tell us about the past?

In this unit of study, students develop understandings of the effects of weathering and the rate of erosion by water, ice, wind, or vegetation. The crosscutting
concepts of patterns and cause and effect are called out as organizing concepts. Studen{s demonstrate grade-appropriate proficiency in planning and
carrying out investigations and constructing explanations. Students are also expected to use these practices to demonstrate understanding of the core ideas.

This unit is based on 4-ESS2-1 and 4-ESS1-1.

Stu

dent Learning Objectives

Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water, ice, wind, or
vegetation. [Clarification Statement. Examples of variables to test could include 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 wafer, cycles of heating and cooling, and volume of water flow.] [Assessment
Boundary: Assessment is limited to a single form of weathering or erosion.] (4-ES82-1

Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape over

time. [Clarification Statement: Examples of evidence from patterns could include rock layers with marine shell fossils above 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 formation
or memorization of specific rock formations and layers. Assessment is limited to relative time.] (4-ESS1-1)

Concepts Formative Assessment

» Cause-and-effect relationships are routinely identified, tested, and used | Students who understand the concepts camn:

to explain change. + Identify, test, and use cause-and-effect relationships in order to

+ Water, ice, wind, living organisms, and gravity break rocks, soils, and explain change.

sedimentis into smaller pariicles and move them around. .
P + Make observations and/or measurements to produce data to serve as

+ Rainfall helps to shape the land and affects the types of living things the basis for evidence for an explanation of a phenomenon.

found in a region.  Make observations andfor measurements to produce evidence of the

» Living things affect the physical characteristics of their regions. effects of weathering or the rate of erosion by water, ice, wind, or
vegetation. (Mote: Assessment is limited to a single form of weathering
or erosion.) Examples of variables to test could include:

« Examples of variables to test could include:
v Angle of slope in the downhill movement of water
¥" Amount of vegetation
v'  Speed of the wind
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-es and graduated cylinders, and to measure distances and heigh. -  sing rulers or tape measures. Students should also be requiredto e

problems involving measurement and data

Grade 5 Unit 4: Water on Earth

Nearly all of Earth’'s available water is in the ocean. Most fresh water is in glaciers or underground: only a tiny fraction is in streams, lakes, wetlands
and the atmosphere.

Grade 5 Unit 5: Earth Systems

Earth’s major systems are the geosphere (solid and moiten rock, soil. and sedimenis), the hydrosphere {water and ice), the atmosphere (air), and the
biosphere (living things, including humans). These systems interact in muliiple ways to affect Earth’s surface materials and processes. The ocean
supports a variety of ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in the atmosphere interact with the

landforms to determine patterns of weather.

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and
explanations of the modifications.)

Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.

Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures,
Hlustrations, graphs, charts, data tables, multimedia, modeling).

Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the
community helping with a project, journal articles, and biographies).

Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple
representation and mullimodal experiences).

Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate
their understandings.

Use project-based science learning to connect science with observable phenomena.
Structure the learning around explaining or solving a social or community-based issue.
Provide ELL students with multiple literacy strategies.

Collaborate with after-school programs or clubs to extend learning opportunities.
Restructure lesson using UDL principals (hitp://www_cast org/our-work/about-ud] himi# VXmoXciD UA).
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~ jested Websites/Videos:

http:/fwww.readworks.org/

www.engineeringiselementary.com

http://pbskids.cra/plumianding/

www.NationalGeographic.com National Geographic photo examples of weathering, erosion and deposition gallery
www.engineeringiselementary.com

http:/flwww thenaturalhomeschools.com/erosion-vs-weathering-awesome-science-stem-activities. himl
http://sciencing.com/fourthgrade-weathering-erosion-activities-8368482. htm

Suggested Activities

Sedimentary Rock and Fossil Fuel- studenis can create their own Fossil Fue! Formation Model

Weathering, Erosion and Desposition- students will sort the differences between the three concepts into categories

Earth's Surface- Students will be able to explain how the Earth’s surface changes due to weathering, erosion, and deposition after viewing
multiple pictures and videos and participating in a virtual simulation as well as hands on experiments. Students will design, construct, and
evaluate a model of erosion prevention. hitp.//www.cesoh.us/Downloads/4ESS2and3_ErosionVWeathering2. pdf

Erosion Tray Experiment: Dirtmeister's site: Students will investigate erosion and its effects. hitp./fteacher.scholastic.com/dirt/erosionflab.htm
Shape it up interactive online activity where students match time and weathering agent of two images wind, volcanoes, water and glaciers
http://sciencenetlinks.com/interactives/shapeitup.html

S.T.E.M. Activilies- Erosion Engineering STEM Activity: Students will be able to design a method of protection for the Earth’s land that would
withstand water or wind erosion. They will gain an understanding of why engineers must be aware of the different types of erosion and what
preventive measures they can take against erosion. This lesson will address the misconceptions that erosion is not a very serious envirgnmental
problem, we as humans have no control over the increasing rate of erosion on the earth, and that engineers work is not concerned with erosion.
http:/frochelleshall. weebly.com/uploads/1/9/3/7/19375088/stem_lesson.pdf
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21st Century Themes

e Global Awareness

¢ Environmental Literacy

e Health Literacy

e Civic Literacy

¢ Financial, Economic, Business, and
Entrepreneurial Literacy

215t Century Skills

e Creativity and Innovation (E)

e Critical Thinking and Problem Solving (T) (A)
¢ Communication (E)

e Collaberation (E}) (T)

.. =RP11: Use technology to enhance productivity. .
o CRP12: Work productively in teams while using global competence.

Interdisciplinary connections are made across grades and content areas
to model the integration of knowledge and skills in the real world.
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Concepts Formative Assessment

« Cause-and-effect relationships are routinely identified, tested, and | Students who understand the concepts are able to:

used to explain change. ¢ Identify and test cause-and-effect relationships in order to explain

» Engineers improve existing technologies or develop new ones fo change.
increase benefits, decrease known risks, and meet societal

demands. * (Generate multiple solutions to a problem and compare them

based on how well they meet the criteria and constraints of the
s Avariety of hazards result from natural processes (e.g., design solution.

earthquakes, floods, tsunamis, voicanic eruptions) * Generate and compare multiple solutions to reduce the impacts of

» Humans cannot eliminate the hazards, but they can take steps to natural Earth processes on humans {Assessment is limited fo
reduce their impacts. earthquakes, floods, tsunamis, and volcanic eruptions.) Examples

. - of solutions could include;
¢ Research on a problem should be carried out before beginning to

design a solution.

» Testing a solution involves investigating how well it performs V' Improving monitoring of volcanic activity.
under a range of likely conditions.

<

Designing an earthqguake-resistant building

e Generate muliiple possible solutions to a problem and compare

* At whatever stage, communicating with peers about proposed them cmmma on how well each is likely to meet the criteria and
solutions to a problem is an important part of the design process, constraints of the problem.
and shared ideas can lead to improved designs. + Plan and conduct an investigation collaboratively to produce data
» Tests are often designed to identify failure points or difficulties, to serve as the basis for evidence, using fair tests in which
which suggest the elements of the design that need to be variables are controlled and the number of trials considered.
improved. ¢ Plan and carry out fair tests in which variables are controlled and
Different solutions need to be tested in order to determine which of failure points are considered to identify aspects of a model or

them best solves the problem, given the criteria and the constraints. prototype that can be improved.

:

English Language Arts

To support integration of the CCSS for English Language Arts in this unit, students should have access to multiple sources of information about Earth’s
features and earth processes. Students should have opportunities to read, analyze, and interpret information from nonfiction text, charts, graphs,
diagrams, timelines, and interactive elements on the Internet. Students use this information, along with data they collect during investigations, to help
explain, both orally and in writing, the patterns they observe in the features of the Earth and in the natural hazards that occur on the Earth.

As students engage in the engineering design process, they need opportunities to conduct research to build their understanding of how earth processes
affect humans and to find examples of ways in which engineers reduce the effect of volcanic eruptions, earthquakes, floods, and tsunamis. Students
should take notes as they read and summarize or paraphrase their notes to support their work throughout the engineering design process.

In addition, students should provide a list of sources when using this type of information.
Mathematics

» Use measurements to determine how far earthquakes and volcanoes tend to occur from continental boundaries.
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Analyze and interpret data from maps to describe patterns of Earth’s features. [Clarification Staternent: 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.] (4-E$852-2

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 volcanic activity.] [Assessment Boundary: Assessment is
limited to earthquakes, floods, tsunamis, and volcanic eruptions.] {(4-ESS3-2)

Generate and compare multiple possibie solutions to a problem based on how well each is likely fo meet the criteria and constraints of the

problem. (3-5-ET81-2)

Plan and carry out fair tests in which variables are controlied and failure points are considered to identify aspects of a madel or prototype
that can be improved. (3-5-ETS1-3

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:
. x o . 1 Cro! g

it : i i .

ESS2.B: Plate Tectonics and Large-Scale Patterns

Sysiem Interactions

» Patterns can be used as evidence to support
» The locations of mountain ranges, deep an explanation. (4-ESS2-2)
ocean trenches, acean floor ﬂEoE.ﬁmﬁ Cause and Effect
earthquakes, and volcanoes oceur in
patterns. Most earthgquakes and volcanoes

Constructing Explanations and Designin
Solutions

» Cause and effect relationships are routinely

oceur in bands that are often along the identified, tested, and used to explain
. . boundaries between continents and oceans. 3 :
e Generate and compare multiple solutions to Major mountain chains form inside change. (4-ES83-2)
a problem based on how well they meet the continents or near their edges. Maps €8N | === ===~ ==~ m e e
criteria and constraints of the design help locate the different land m.na water )
solution. (4-£553-2) (3-5-E151-2) features areas of Earth. (4-ES$2-2)

Connections to Engineering, Technology,
and Applications of Science

ESS3.B: Natural Hazards

¢ _u_w_:cmza %o_.“awoﬂ m:n_mm<mmwoﬂm=wn *» A variety of hazards result from natural
cotanoratively 10 Droauce daid 10 SErve as processes (e.g.. earthguakes, tsunamis,

the basis for evidence, using fair tests in volcanic eruptions). Humans cannot

which variables are controlled and the -

- - eliminate the hazards but can take steps to
number of irials considered. (3-5-E151-3) ~educe (e impacis. (4-ESS3-2) (Nofe: This
Disciplinary Core Idea can also be found in
3.WC.) to decrease known risks. and to meef
societal demands. (4-ESS3-2)

ETS1.B: Designing Solutions to Engineering
Problems
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affecis

Explosive or Effusive? Why do some volcanoes erupt violently - i others do not? In this activity, students will learn how lava chemi.
the type of eruption. hitp://static.ehe.osu.edu/sites/beyond/penguins/downloads/misc/explosive-or-effusive. pdf

+ Volcano Types Students learn about the three main types of volcanoes: cinder cone, composite, and shield.

+ The Origin of Calderas and Craters Model the formation of calderas and craters.

+ S.T.E.M. Activity- Students will design an earthquake resistant building hitps:/engineering jhu edu/sabes/wp-
content/uploads/sites/28/2015/07/Shake-Things-Up-Educators-Guide-2014.pdf

« S.T.E.M. Activity- Engineering for Three Little Pigs Activity — This activity helps to demonstrate the importance of rocks, soils, and minerals in
engineering and how using the right material for the right job is important. The students build 3 different sand castles composed of varying
amounts of sand, water and glue. The “buildings” in this lesson are made of sand and glue, sand being a soil and glue being composed of
different minerals. They then test them for strength (load bearing), and resistance to weathering. The students will then compare possible
solutions and discuss how well each is likely to work while meeting the criteria and constraints of the problem. The students will be the
engineers who figure out which materials are best for the buildings they are making, taking into consideration all the properties of materials that
are discussed in the lesson. hitp:./ingss nsta.org/Resource.aspx?Resource!D=26

s iq fC fel

Examples of Strategies and Practices
that Support English Language
Learners:

*All WIDA Can Do Descriptors can be
found at: htips://wida wisc.edu/teach/can-
do/descriptars

* Pre-teaching of vocabulary and concepts
» Visual learning, including graphic
organizers

» Use of cognates to increase
comprehension

*» Teacher modeling

* Pairing students with beginning English
language skills

with students who have more advanced
English language skills

» Scaffolding

*Word walls

«Sentence frames

*Think-pair-share

«Cooperative learning groups

«Teacher think-aloud

Examples of Strategies and Practices that
Support Students with Disabilities:

*Refer to students’ IEP for specific modifications
and accommodations

« Use of visual and multisensory formats

+ Use of assisted technology

+ Use of prompts

+ Mcdification of content and student products

* Testing accommodations

« Authentic assessments

Examples of Strategies and Practices that
Support Gifted & Talented Students:

+» Adjusting the pace of lessons

+ Curriculum compacting

* Inquiry-based instruction

* Independent study

» Higher-order thinking skills

* Interest-based content

» Student-driven instruction

* Real-world problems and scenarios
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How do the internal and external parts of plants and animails support their survival, growth, behavior, and reproduction.

in this unit of study, students develop an understanding that plants and animals have internal and external structures that function to support survival,
growth, behavior, and reproduction. The crosscutting concepts of systems and system models are called out as organizing concepts for this disciplinary
core idea. Students are expected to demonstrate grade-appropriate proficiency in engaging in argument from evidence. Students are also expected fo
use this practice to demonstrate understanding of the core idea.

This unit is based on 4-1L51-1.

Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and
reproduction. [Clarification Stalement: Examples of structures could include thorns, stems, roots, colored petals, heart, storach, lung, brain, and skin.f
[Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.J (4-L$1-1

Concepts Formative Assessment

* A system can be described in terms of its components and their Students who understand the concepts are able fo:

interactions. * Describe a system in terms of its components and their interactions.

» Plants and animals have both internal and external structures that . .

serve various functions in growth, survival, behavior, and reproduction. *  Construct an argument with evidence, data, and/or a model.

e Construct an argument to support the claim that plants and animals
have internal and external structures that function to support survival,
growth, behavior, and reproduction. (Assessment is limited to
macroscopic structures within plant and animal systems.} Examples of

structures could include:

¥" Thorns v" Heart

¥ Stems v Stomach

¥" Roots v Lung

v Colored ¥v" Brain
petals v Skin
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. Jse project-based science learning to connect science with observ. . phenomena.

s Structure the learning around explaining or sclving a social or community-based issue.

s Provide ELL students with multiple literacy strategies.

s Collaborate with after-school programs or clubs {o extend learning opportunities.
s Restructure lesson using UDL principals (http:/f'www cast org/our-work/about-ud] htmli# VXmoXciD UA).

Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and
reproduction. [Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin.]
[Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.] (4-LS1-1

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

Engaging in Argument from Evidence LS1.A; Structure and Function Systems and System Models
+ Construct an argument with evidence, data, je Plants and animals have both internal and = A system can be described in terms of its
and/or a model. (4-L51-1) external structures that serve various components and their interactions. (4-1.51-1)
functions in growth, survival, behavior, and
reproduction. (4-L51-1)

T

Suggested Websites:

s  hitps://www.youtube.com/waich?v=BuwY38ABMFO - You Tube Video about amazing animal and plant adaptations
https://nj.pbslearningmedia.org/resource/1050daca-32b7-4b5b-b4df-9d0825e0ffd6/life-science-for-grade-4-with-wild-kratts #. WXQj662ZNEI

This website outlines video, interactive, and document resources to teach Life Science for Grade 4, targeted to address concepts outlined in the
Next Generation Science Standards. Using multiple resources from the hit KIDS series Wild Kratts, as well as content drawn
from SciGirls and IdahoPTV, this catered unit is perfect for bringing exciting, engaging media into fourth grade science classrooms.

o hitps:/fwww brainpop.com/science/ecologyandbehavior/foodchains/- Food Chains

Suggested Activities:

s Adaptation project- students use the information they have learned about adaptations to cold and hot, to create their own adaptations {fo a
chosen biome https://befterlesson.com/lesson/836167/adaptation-project

¢ Busy Bees Project- students will be able to understand specialized body parts of bees and their role in agricultural science
hitps://betterlesson.com/lesson/640362/busy-hees

+ The Daffodil Project- students study how a daffodil bulb is specifically designed to weather a long cold winter because of specific adaptive paris
hitps://betterlesson.com/lesson/629769/the-daffodil-project-part-1

« Plant or Animal Cell Model- students can create their own 3D model of a plant or animal cell
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~RP12: Work productively in teams while using global competence.

21st Century Themes

+ Global Awareness

# Environmental Literacy

¢ Health Literacy

o Civic Literacy

» Financial, Economic, Business, and
Entrepreneurial Literacy

215t Century Skills

» Creativity and Innovation (E)

e Critical Thinking and Problem Solving (T) (A)
» Communication (E)

e Collaboration (E) (T)

Interdisciplinary connections are made across grades and content areas to
model the integration of knowledge and skills in the real world.
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e . object can be seen when light reflected from its surface enters & +« Develop a model fo describe phenomena.
eyes.

Develop a model to describe that light reflecting from objects and
entering the eye allows objects {o be seen. (Assessment does not
include knowledge of specific colors reflected and seen, the celfular
mechanisms of vision, or how the retina works).

English Language Arts

Students should use text and online media resources when appropriate to help them understand how animals receive and process information they
receive from the environment, and to develop a conceptual understanding of what happens when light reflects off objects and enters the eye. They
should alsc use visual displays to enhance their observations and explanations of the concepts in this unit of study.

Mathematics

Students should model with mathematics as they draw points, lines, line segments, and angles to describe how light behaves when coming into contact
with lenses, mirrors, and other objects. Students will also use points, lines, and angles when drawing pictures and diagrams that show how light reflects
off objects and into the pinhole viewer or into the human eye.

Grade 7 Unit 4: Structure and Function
» Allliving things are made up of cells, which is the smallest unit that can be said to be alive. An organism may consist of one single cell (unicelfular)
or many different numbers and types of cells (multicellular).

s Within cells, special structures are responsible for particular functions, and the cell membrane forms the boundary that controls what enters and
ieaves the cell.

Grade 7 Unit 5: Body Systems
s In multicellular organisms, the body is a system of multiple interacting subsystems. These subsystems are groups of cells that work together to form
tissues and organs that are specialized for particular body functions.

e kach sense receptor responds to different inputs {electromagnetic, mechanical, chemical), transmitting them as signals that travel along nerve cells
to the brain. The signals are then processed in the brain, resulting in immediate behaviors or memories.

Grade 8 Unit 7: Electromagnetic Radiation

* When light shines on an object, it is reflected, absorbed, or fransmitted through the object, depending on the object's material and the frequency
{color) of the light.

» The path that light travels can be traced as straight lines, except at surfaces between different transparent materials (e.g., air and water, air and
glass) where the light path bends.

+« Awave model of light is useful for explaining brightness, color, and the frequency-dependent bending of light at a surface between media.
However, because light can travel through space, it cannot be a matter wave, like sound or water waves.
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Suggested Websites/Videos:

Suggested Activities:

http.//ngss.nsta.org/DisplayStandard.aspx?view=pe&id=71

hitps://betteriesson.com/common_core/browse/2148/ngss-4-Is1-2-use-a-model-to-describe-that-animals-receive-different-types-of-information-
through-their-senses-process-the-inform

hitps:/ffaculty.washington.edu/chudier/amaze.htmi- Animals Senses

Pinhole Camera and Eye Activity In this activity, students make a pinhole camera and see images formed on an internal screen. They then use
a lens to see how this affects the images. Students investigate variables in its construction, and explore how it models the human eye's ability to
receive and process information. http://ngss.nsta.org/Resource.aspx?ResourcelD=88

Animal Mouth Structures- in these activity students examines how the structure of various animal mouthparts affects their function. They will
have an opportunity to predict what foods are likely to be eaten by birds with different beak types, watch a video comparing and analyzing snake
and human mouth structures, and construct explanations about how other animals' mouths are related to their feeding strategies.
http://ngss.nsta.org/Resource.aspx?RescourcelD=397

mxmw:.uwmm o_“ m:m”mm_mm msa _quoﬁ_nmm
that Support English Language
Learners: .

*All WIDA Can Do Descriptors can be
found at: hitps://wida.wisc.edu/teach/can-

do/descriptors
» Pre-teaching of vocabulary and concepts

= Visual learning, including graphic
organizers

+ Use of cognates to increase
comprehension

* Teacher modeling

+ Pairing students with beginning English
language skills

with students who have more advanced
English language skills

» Scaffolding

‘Word walls

*Sentence frames

*Think-pair-share

*Cooperative learning groups

*Teacher think-aloud

Exampies oﬂ mz.mnmm__mm m:n _unmo»_nmm nzmﬂ
Support Students with Disabilities:

*Refer to students’ IEP for specific modifications
and accommodations

+ Use of visual and multisensory formats

+ Use of assisted technology

*» Use of prompts

» Modification of content and student products

*» Testing accommodations

» Authentic assessments

Examples 9« mﬁmﬁmm_mm m:n _u_.mncnmm that
Support Gifted & Talented Students:

» Adjusting the pace of lessons

«» Curriculum compacting

* Inquiry-based instruction

* Independent study

» Higher-order thinking skills

* Interest-based content

» Student-driven instruction

» Real-world problems and scenarios
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Where do we get the energy we need for modern life?

In this unit of study, fourth-grade students develop an understanding that energy can be transferred from place to place by sound, light, heat, and electrical
currents. Students also obtain and combine information to describe that energy and fuels are derived from natural resources and that their uses affect the
environment. The crosscutting concepts of cause and effect, energy and matter, and the interdependence of science, engineering, and technology, and
influence of science, engineering, and technology on society and the natural world are called out as organizing concepts for these disciplinary core ideas.
Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out investigations and obfaining, evaluafing, and
communicating information. Students are also expecied {o use these practices {o demonstrate understanding of the core ideas. This unit is based on 4-
PS3-2 and 4-ESS3-1.

g Objectives

Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric
currents. [Assessment Boundary: Assessment does not include quantitative measurements of energy.j (4-P8$3-2)

Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the
environment. [Clarification Statement: Examples of renewable energy resources could include wind energy, water behind dams, and sunfight; non-
renewable energy resources are fossil fuels and fissile materials. Exampies 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-ESS3-1)

Concepts Formative Assessment

+ Energy can be transferred in various ways and between objects. Students who understand the concepts are able fo:
+ Energy can be moved from place to place through sound, light, or + Make observations to produce data that can serve as the basis for

electric currents. evidence for an explanation of a phenomenon or for a test of a

. , . design solution.

s Energy is present whenever there are moving-obiects, sound,

light, or heat. » Make observations to provide evidence that energy can be

. transferred from place to place by sound, light, heat, and electric

s Light also transfers energy from place to place. currents.

s Energy can also be transferred from place to place by electric
currents; the currents may have been produced to begin with by
transforming the energy of motion into electrical energy.

Concepts Formative Assessment

+ (Cause-and-effect relationships are routinely identified and used to Students who understand the concepts are able fo:

explain change. s |dentify cause-and-effect relationships in order to explain change.

* Knowledge of relevant scientific concepts and research findings is

important in engineering. « (Obtain and combine information from books and other reliable media

to explain phenomena.
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+ _ellular respiration in plants and animals involve chemical reaction. .ch oxygen that release stored energy. In these processes, comple.  Jlecules
containing carbon react with oxygen {o produce carbon dioxide and other materials. (secondary)

Grade 7 Unit 8: Earth Systems

» All Earth processes are the result of energy flowing and matter cycling within and among the planet’s systems. This energy is derived from the sun
and Earth’s hot interior. The energy that flows and matter that cycles produce chemical and physical changes in Earth’s materials and fiving
organisms.

+ The planet's systems interact over scales that range from microscopic to global in size, and they operate over fractions of a second to billions of
years. These interactions have shaped £arth’'s history and will determine its future.

Grade 8 Unit 3: Stability and Change on Earth

+ Humans depend on Earth’s land, ocean, aimosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources
are limited, and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a
resuit of past geologic processes.

Grade 8 Unit 4: Human Impact

» Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing the extinction of other
species. But changes to Earth’s environments can have different impacts (negative and positive) for different living things.

» Typically as human populations and per-capita consumption of natural resources increase, so do the negative impacts on Earth unless the activities
and technologies involved are engineered otherwise.

¢« Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the current rise in Earth’s mean surface
temperature (global warming). Reducing the level of climate change and reducing human vulnerability to whatever climate changes do occur
depend on the understanding of climate science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior
and on applying that knowledge wisely in decisions and activities.

Grade 8 Unit §: Relationships among Forms of Energy

* Motion energy is properly called kinetic energy; it is proportional to the mass of the moving object and grows with the square of its speed.
* A system of objects may also contain stored (potential) energy, depending on their relative positions.

+ When the motion energy of an object changes, there is inevitably some other change in energy at the same time.

Grade 8 Unit 6: Thermal Energy

» Temperature is a measure of the average kinetic energy of particles of matter. The relationship between the temperature and the total energy of a
system depends on the types, states, and amounts of matter present.

» The amount of energy transfer needed to change the temperature of a matter sample by a given amount depends on the nature of the matter, the
size of the sample, and the environment.

+ Energy is spontaneously transferred out of hotter regions or objects and into colder ones.
Grade 8 Unit 7: Electromagnetic Radiation

» When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the object's material and the frequency
{color) of the light.
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Examples of Strategies and Practices Examples of Strategies and Practices that

that Support English Language Support Students with Disabilities: Support Gifted & Talented Students:
Learners: *Refer to students’ IEP for specific modifications | * Adjusting the pace of lessons

*All WIDA Can Do Descriptors can be and accommodations « Curriculum compacting

found at: hitps://wida.wisc.edufteach/can- | « Use of visual and muliisensory formats * Inquiry-based instruction
do/descriptors + Use of assisted technology * Independent study

« Pre-teaching of vocabulary and concepts | + Use of prompts * Higher-order thinking skills

« Visual learning, including graphic » Modification of content and student products * Interest-based content

organizers » Testing accommodations + Student-driven instruction

* Use of cognates to increase » Authentic assessments * Real-world problems and scenarios
comprehension

* Teacher modeling

*» Pairing students with beginning English
language skills

with students who have more advanced
English language skills

« Scaffolding

*Word walls

*Sentence frames

*Think-pair-share

*Cooperative learning groups

«Teacher think-aloud

Refe 3y Stand:
Technology Standards: Technology standards are embedded Career Ready Practices:
throughout all curricular units. e CRP1: Act as a responsible and confributing citizen and employee.
8.1 Educational Technology All students will use digital tools fo e CRP2: Apply appropriate academic and technical skills.
access, manage, evaluate, and synthesize information in order to e CRP3: Attend to personal heaith and financial weli-being.
solve problems individually and coltaborate and create and » CRP4: Communicate clearly and effectively and with reason.
communicate knowledge. e CRP5: Consider the environmental, social and economic impacts of decisions.
8.2 Technology Education, Engineering, Design and » CRP6: Demonstrate creativity and innovation.
Computational Thinking - Programming » CRP7: Employ valid and reliable research strategies.
All students will develop an understanding of the nature and impact e CRP8: Utilize critical thinking to make sense of problems and persevere in
of technology, engineering, technological design, computational solving them.
thinking and the designed world as they relate to the individual, o CRP9: Model integrity, ethical leadership and effective management.
global society, and the environment. ¢ CRP10: Plan education and career paths aligned to personal geals.

e CRP11: Use fechnology to enhance productivity.
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Unit6-t e and Motion

What is the relationship between the speed of an object and the energy of that object?

In this unit of study, students are able to use evidence fo construct an explanation of the relationship between the speed of an object and the energy of
that object, and are expected fo develop an understanding that energy can be transferred from object to object through collisions. The crosscutting concept
of energy and matter is called out as an organizing concept. S{udents are expected to demonstrate grade-appropriate proficiency in asking questions,
defining problems, and constructing explanations, and designing solutions. Students are also expected to use these practices to demonstrate
understanding of the core ideas.

This unit is based on 4-P383-1 and 4-PS3-3.

earning Objectives

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.J (4-PS3-1)

Ask questions and predict outcomes about the changes in energy that occur when objects collide. [Clarification Statement: Emphasis is on the
change in the energy due fo the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include
guantitative measurements of energy.j (4-PS3-3)

Concepts Formative Assessment
s Energy can be transferred in various ways and between objects. Students who understand the concepts are able to:
» The faster a given object is moving, the more energy it possesses. * Describe various ways that energy can be fransferred between
objects.

» Use evidence (e.g., measurements, observations, patterns) to
construct an explanation.

» Use evidence to construct an explanation relating the speed of an
object to the energy of that object. {Assessment does not include
quantitative measures of changes in the speed of an object or on any
precise or quantitative definition of energy.)

Concepts Formative Assessment
+ Energy can be transferred in various ways and between objects. Students who understand the concepts are able to:
+ Energy can be moved from place to place by moving objects or + Describe the various ways that energy can be fransferred between

through sound, light, or electric currents. objects.
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¢._ e 8 Unit 5: Relationships among Forms of Energy

+ When the motion energy of an object changes, there is inevitably some other change in energy at the same time.

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards. All Students/Case Studies for vignettes and
explanations of the modifications.)

« Structure lessons around questions that are authentic, relate to students’ interests, socialffamily background and knowledge of their community.

» Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures,
illustrations, graphs, charts, data tables, multimedia, modeiing).

* Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the
community helping with a project, journal articles, and biographies).

» Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple
representation and multimodal experiences).

» Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate
their understandings.

» Use project-based science learning to connect science with observable phenomena.
+ Structure the learning around explaining or sciving a social or community-based issue.
+ Provide ELL students with muitiple literacy strategies.

s Collaborate with after-school programs or ciubs fo extend learning opportunities.
= Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udi.htmi#. VXmoXcfD _UA).

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-PS3-1

Ask questions and predict outcomes about the changes in energy that occur when objects collide. [Clarification Statement: Emphasis is on the
change in the energy due fo the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include
quantitative measurements of energy.] (4-PS3-3)
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Suggested Activities:

¢ The Art of Forces and Motion- Students learn about Forces and Motion by creating art that helps them fo visualize, identify and explain these
phenomena. htips://nj.pbslearningmedia.org/resource/kged07 sci.phys.Ipforces/the-art-of-forces-and-motion/#. WX8x462ZPuR

« Gravity- Students investigate the force of gravity and how all objects, regardless of their mass, fall to the ground at the same rate.
https://nj. pbslearningmedia. org/resource/phy03.sci.phys.mfe.lp_gravity/gravity-and-falling-objects/# WX8y5K2ZPuQ

¢ Raceway To Science- Movement depends on the amount of force applied
http:/iwww_cape.k12.mo.us/blanchard/hicks/news %20pages/i orce%20pdf%20files/Raceway%20t0%20Science. pdf

¢ The Marble Challenge- What effect will force have on an object's motion?
http:/fwww.cape. k12.mo.us/blanchard/hicks/news %2 0pages/Force%20pdf%20files/Marbles%20Challenge. pdf

¢ Fun with Forces- http://sciencenetlinks.com/media/filer/201 1/09/27/tf-sni-fun-with-forces. pdf

mxm_:v_m.m of 8 Examples of Strategies and Practices that

that Support English Language Support Students with Disabilities: Support Gifted & Talented Students:
iearners: *Refer to students’ IEP for specific modifications | - Adjusting the pace of lessons

*All WIDA Can Do Descriptors can be and accommodations = Curriculum compacting

found at: hifps:/fwida wisc.edu/teach/can- § + Use of visual and multisensory formats *+ Inquiry-based instruction
dofdescriptors + Use of assisted technology * Independent study

* Pre-teaching of vocabulary and concepts § » Use of prompis * Higher-order thinking skills

* Visual learning, including graphic » Modification of content and student products * Interest-based content

organizers *» Testing accommodations + Student-driven instruction

* Use of cognates fo increase * Authentic assessments * Real-world problems and scenarios

comprehension

* Teacher modeling

+ Pairing students with beginning English
language skills

with students who have more advanced
English language skills

« Scaffolding

‘Word walls

*Sentence frames

*Think-pair-share

«Cooperative learning groups

*Teacher think-aloud
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How can scientific ideas be applied to design, test, and refine a device that converts energy from one form to another?

in this unit of study, studenis use evidence to construct an explanation of the relationship between the speed of an object and the energy of that object.
Students develop an understanding that energy can be transferred from place to place by sound, light, heat, and electrical currents or from cbjects
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 energy and matter and the influence of engineering, technology, and science on sociefy and the natural world are called out as
organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in asking questions and
defining problems, planning and carrying out investigations, constructing explanations, and designing solutions. Students are also expected to use these
practices to demonstrate their understanding of the core ideas.

This unit is based on 4-PS3-4, 3-5-ETS1-1, 3-5-ETS1-2, and 3-5-ETS1-3.

Student Learning Objectives

Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.* [Clarification Statement: Examples of
devices could include electric circuits that convert efectrical energy into motion energy of a vehicle, light, or sound; and, a passive solar heafer thaf converts
light into heat. Examples of constrainis could inciude the maferials, cost, or time to design the device.] [Assessment Boundary: Devices should be limited
to those that convert motion energy to electric energy or use stored energy to cause motion or produce light or sound.] (4-PS3-4)

Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or

cost. (3-5-ETS1-1)

Generate and compare multiple possibie solutions to a problem based on how well each is likely to meet the criteria and constraints of the
problem. (3-5-ETS1-2)

Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that
can be improved. (3-5-ETS1-3

Concepts Formative Assessment
+ Science affects everyday life. Students who understand the concepts are able lo:
s Most scientists and engineers work in teams. » Describe the various ways that energy can be transferred befween
objects.

» Engineers improve existing technologies or develop new ones.

Apply scientific ideas fo solve design problems.
e People’s needs and wants change over time, as do their demands * PRy gnp

for new and improved technologies. o Apply scientific ideas o design, test, and refine a device that
converts energy from one form to another. (Devices should be
limited to those that convert motion energy to electric energy or
use stored energy to cause motion or produce light or sound.)

s Engineers improve existing technologies or develop new ones to
increase their benefits, decrease known risks, and meet societal
demands.

o [Examples of devices could include electric circuits that convert
electrical energy into motion energy of a vehicle, light, or sound or

» Energy can also be transferred from place to place by electric passive solar heater that converts light into heat. Examples of
currents, which can then be used locally to produce mction,

* Energy can be transferred in various ways and between objects.
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jtudents can also analyze constraints on materials, time, or costfc  .ermine what implications the constraints have for design solutions  r
example, if a design calls for 20 screws and screws are sold in boxes of 150, how many copies of the design can be made?

Grade 5 Unit 3;: Energy and Matter in Ecosystems

» The energy released [from] food was once energy from the sun that was captured by plants in the chemical process that forms plant matter (from air
and water).
¢ Plants acquire their material for growth chiefly from air and water.

Grade 8 Unit 5: Relationships among Forms of Energy

+ Motion energy is properly called kinetic energy; it is proportional to the mass of the moving object and grows with the square of its speed.

* A system of gbiects may alsa contain stored (potential} energy. depending on their relative positions,

« When the motion energy of an object changes, there is inevitably some other change in energy at the same fime.

Grade 8 Unit 6: Thermal Energy

The amount of energy fransfer needed to change the temperature of a matter sample by a
size of the sample, and the environment.

iven amount depends on the nature of the matfer, the

+ Temperature is a measure of the average kinetic energy of particles of matter. The relationship between the temperature and the total energy of a
system depends on the types, states, and amounts of matter present.

Energy is spontaneously transferred out of hotter regions or objects and into colder ones.

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and
explanations of the modifications.)

» Structure lessons around questions that are authentic, relate to students’ interests, socialfamily background and knowledge of their community.

s Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures,
ilustrations, graphs, charis, data tables, multimedia, modeling).

» Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the
community helping with a project, journal articles, and biographies).

e Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple
representation and multimodal experiences).

s Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate
their understandings.

+ Use project-based science learning fo connect science with observable phenomena.
e  Structure the learning around explaining or solving a social or community-based issue.

¢ Provide ELL students with multiple literacy strategies.
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number of trials considered. (3-5-ETS1-

3}

Suggested Mentor Texts:
Forces and Motion at Work by Shirley Duke

ETS1.A: Defining . . Delimiting Engineering

Problems

+ Possible solutions to a problem are limited

by available materials and resources
constraints). The success of a designed
solution is determined by considering the

desired features of a solution (criteria).
Different proposals for solutions can be
compared on the basis of how well each one
meets the specified criteria for success or

how well each takes the consiraints into
account. (3-5-ETS1-1

ETS1.B: Developing Possible Solutions

+ Research on a problem should be carried
out before beginning to design a solution.
Testing a solution involves investigating how
well it performs under a range of likely
conditions. {3-5-ETS51-2)

o At whatever stage, communicating with
peers about proposed solutions is an
important part of the design process, and
shared ideas can lead to improved designs.
(3-5-ETS1-2)

e Tests are often designed to identify failure
points or difficulties, which suggest the
elements of the design that need to be
improved. (3-5-ET51-3)

ETS1.C: Optimizing the Design Solufion

« Different solutions need to be tested in
order to determine which of them best
solves the problem, given the criteria
and the constraints. (3-5-ETS51-3)

Influence of Science, Engineering, and

« People's needs and wanits change over time,
as do their demands for new and improved
technologies. (3-5-E151-1

develop new ones to increase thelr benefits,
decrease known risks, and meet societal
demands. (3-5-ETS1-2)

Energy All Around Us by Buffy Silverman
Energy Alternatives by Karen Povey

Harnessing Power from the Sun by Niki Walker
Turn on the Light; How Electricity Works by Ella Newell
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Examples of Strategies and Practices
that Support English Language
Learners:

*All WIDA Can Do Descriptors can be
found at: hitps.//wida.wisc.edu/teach/can-
do/descriptors

+ Pre-teaching of vocabulary and concepts
« Visual learning, including graphic

» Use of prompts

* Teacher modeling

» Pairing students with beginning English
language skills

with students who have more advanced
English language skills

« Scaffolding

“Word walls

*Sentence frames

Think-pair-share

«Cooperative learning groups

<Teacher think-aloud

Examples of Strategies and Practices that
Support Students with Disabilities:

*Refer to students’ IEP for specific modifications
and accommodations

+ Use of visual and multisensory formats

+ Use of assisted technology

» Modification of content and student products

organizers » Testing accommodations
« Use of cognaies to increase » Authentic assessments
comprehension

Examples of Strategies and Practices that
Support Gifted & Talented Students:
 Adjusting the pace of lessons

« Curriculum compacting

* Ingquiry-based instruction

* Independent study

+ Higher-order thinking skills

* Interest-based content

» Student-driven instruction

* Real-world problems and scenarios

Technology Standards: Technology standards are embedded
throughout all curricular units.

8.1 Educational Technology All students will use digital tools to
access, manage, evaluate, and synthesize information in order o
solve problems individually and collaborate and create and
communicate knowledge.

8.2 Technology Education, Engineering, Design and
Computational Thinking - Programming

All students will develop an understanding of the nature and impact
of technology, engineering, technological design, computational

Career Ready Practices:

e CRP1: Act as a responsible and contributing citizen and employee.

o CRP2: Apply appropriate academic and technical skills.

e CRP3: Attend to personal health and financial well-being.

e CRP4: Communicate clearly and effectively and with reason.

e CRP5: Consider the environmental, social and economic impacts of decisions.
e CRP6: Demonstrate creativity and innovation.

o CRP7: Empiloy valid and reliable research strategies.

e CRP8: Utilize critical thinking fo make sense of problems and persevere in
solving them.

e CRP9: Model integrity. ethical leadership and effective management.
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Vaves : Information Summary

How can we use waves fo gather and transmit information?

In this unit of study, students use a model of waves to describe patterns of waves in terms of amplitude and wavelength and to show that waves can cause
objects fo move. The crosscutting concepts of patferns; 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. Students demonstrate
grade-appropriate proficiency in developing and using modefs, planning and carrying out investigations, and constructing explanations, and designing
solutions. Students are also expected to use these practices fo demonstrate their understanding of the core ideas.

arming Objectives

Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move. [Clarification
Statement: Fxamples of models could include diagrams, analogies, and physical models using wire to iflustrate wavelength and amplitude of waves.]
[Assessment Boundary: Assessment does not include inferference effects, efectromagnetic waves, non-periodic waves, or quantitative models of
amplitude and wavelength.] (4-PS4-1)

Generate and compare multiple solutions that use patterns to transfer information. [Clarification Stafement: Examples of sofutions could include
drums sending coded information through sound waves, using a grid of 1’s and 0's representing black and white fo send information about a picture,
and using Morse code fo send text ] (4-PS4-3)

Generate and compare muitiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the
problem. (3-5-EST-1-2

Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype
that can be improved. {3-5-E151-3)

Concepts Formative Assessment

* Science findings are based on recognizing patterns. Students who understand the concepts can:

s Similarities and differences in patterns can be used {o sort and classify + Sort and classify natural phenomena using similarities and
natural phenomena. differences in patterns.

s Waves, which are regular patterns of motion, can be made in water by + Develop a model using an analogy, example, or abstract
disturbing the surface. representation to describe a scientific principle.

« When waves move across the surface of deep water, the water goes up ¢ Develop a model {e.g., diagram, analogy, or physical model) of
and down in place; there is no net metion in the direction of the wave waves to describe patterns in terms of amplitude and wavelength,
except when the water meets a beach. and that waves can cause objects to move. (Assessment does not

L . . include interference effects, electromagnetic waves, non-periodic

+  Waves of the same type can differ in amplitude (height of the wave) and waves, or quantitative models of amplitude and wavelength).

wavelength (spacing between wave peaks)
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w.  in which waves move. Students should alsc have opportunities to . the four operations to solve problems. Students can analyze cont . ats on

materials, time, or cost fo draw implications for design solutions. For example, if a design calls for 20 screws and screws are sold in boxes of 150, how
many copies of the design could be made?

As students represent and solve word problems, such as these, they reason abstractly and quantitatively and modei with mathematics. As students
create models of waves and engage in engineering design, they have opportunities to use tools strategically while measuring, drawing, and building.

In middle school, students will know that:

» Asimple wave has a repeating pattern with a specific wavelength, frequency, and amplitude.

* A sound wave needs a medium through which it is fransmitted.

o Digitized signals (sent as wave impulses) are a more reliable way to encode and transmit information.

« A solution needs to be tested, and then modified on the basis of the test results, in order to improve it.

» There are systematic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a problem.
» Sometimes parts of different solutions can be combined to create a solution that is better than any of its predecessors.

* Models of all kinds are important for testing solutions.

s Although one design may not perform the best across all tests, identifying the characteristics of the design that performed the best in each test can
provide useful information for the redesign process— that is, some of those characteristics may be incorporated into the new design.

» The iterative process of testing the most promising solutions and modifying what is proposed on the basis of the test results leads to greater
refinement and uitimately to an optimal solution.

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: Alf Standards. All Studenis/Case Studies for vigneftes and
explanations of the modifications.)

e Structure lessons around questions that are authentic, relate to students’ interests, socialffamily background and knowledge of their community.

+ Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures,
illustrations, graphs, charts, data tables, multimedia, modeling).

= Provide opporiunities for students to connect with people of similar backgrounds {e.g. conversations via digital tool such as SKYPE, experts from the
community helping with a project, journal articles, and biographies).

* Provide muitiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures {e.g. muitiple
representation and multimodal experiences).

» Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate
their understandings.

» Use project-based science learning to connect science with observable phenomena.
» Structure the learning arcund explaining or solving a social or community-based issue.

e Provide ELL students with multiple literacy strategies.
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P. .iing and Carrying Out Investigations

e Plan and conduct an investigation collaboratively
to produce data to serve as the basis for evidence,
using fair tests in which variables are controlled
and the number of trials considered. (3-ETS1-3)

Suggested Mentor Texts:
+ The Amazing Facts About Sounds by Buffy Silverman

How Do Waves Form? By Wil Mara
Investigating Sound by Sally M. Walker
Light Fundamentals by Robert W. Wood

formtove —and vice versa. {4-
P34-3)

ET81.C: Optimizing The Design
Solution

Different solutions need to be tested
in order to determine which of them
best solves the problem, given the
criteria and the

constraints. (secondary to 4-P54-3)

ETS1.B: Developing Possible
Solutions

Research on a problem should be
carried out before beginning to design
a solution. Testing a solution involves
investigating how well it performs
under a range of likely conditions. (3-
5-ETS1-2)

At whatever stage, communicating
with peers about proposed solutions
is an important part of the design
process, and shared ideas can lead
to improved designs. (3-5-ETS1-2)

Tests are often designed to identify
failure points or difficulties, which
suggest the elements of the design
that need fo be improved. (3-5-ETS1-
3)

ETS1.C: Optimizing the Design
Solution

Different solutions need to be tested
in order to determine which of them
best solves the problem, given the
criteria and the constraints. (3-5-

Phone Book: The Ultimate Guide to Cell Phone Phenomenen by Thames and Hudson

decrease known risks, and meet s.

demands. (3-5-ET81-2)
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- . 4ffolding

“Word walls

*Sentence frames
*Think-pair-share
*Cooperative learning groups
*Teacher think-aloud

. ef: achinology Standards n
Technology Standards: Technology standards are embedded Career Ready Practices:
throughout all curricular units. e CRP1: Act as a responsible and contributing citizen and employee.
8.1 Educationat Technology All students will use digital tools to o CRP2: Apply appropriate academic and technicali skills.
access, manage, evaluate, and synthesize information in order to s CRP3: Attend to personal health and financial well-being.
solve problems individually and collaborate and create and s CRP4: Communicate clearly and effectively and with reason.
communicate knowledge. e CRP5: Consider the environmental, social and economic impacts of decisions.
8.2 Technology Education, Engineering, Design and e CRP6: Demonstrate creativity and innovation.
Computational Thinking - Programming e CRP7: Employ valid and reliable research strategies.
All students will develop an understanding of the nature and impact e CRP8: Utilize critical thinking to make sense of problems and persevere in
of technology, engineering, technological design, computational solving them.
thinking and the designed world as they relate to the individual, s CRP9: Model integrity, ethical leadership and effective management.
global society, and the environment. e CRP10: Plan education and career paths aligned to personal goals.
e CRP11: Use technology to enhance productivity.
e CRP12: Work productively in teams while using global competence.

21st Century Themes
* Global Awareness Interdisciplinary connections are made across grades and content areas to
e Environmental Literacy model the integration of knowledge and skills in the real world.

# Health Literacy

e Civic Literacy

» Financial, Economic, Business, and
Entrepreneurial Literacy

21°t Century Skills

e Creativity and Innovation (E)

e Critical Thinking and Problem Solving (T} {(A)
e Communication (E)

e Collabaration (E) (T)




