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Philosophy

The universe is a place subject to fundamental scientific principles. An understanding of these principles
will better prepare an individual to cope with a world in whighid technological developments are

taking place. As knowledge rapidly expandss itnost important for students to learn to make rational

and moral decisions based upon scientific principles and their Catholic values. The skills and knowledge
afforded students to make these types of decisions should reflect an appropriate levéaiigitahd
emotional growth. This curriculum is designed to stimulate curiosity and to develop morally responsible,
scientificallyliteratecitizens. This curriculum stresses firecesof science as a way of learning and

further emphasizes that sciertiknowledge is always subject to change baseddulitionaknowledge.

As Science Educators:
T We appreciate and respect the wonders of Godbéo
knowledge with the teachings of the Cath@icurch.
1 Weacknowledgehat scienceés an integral part of thehole curriculum invhich the students
utilize applicable skills from all disciplines.
1 We foster scientific literacy in all students, which is essential in our increasingly complex world.
This foundation encouragesidents to become actively involved with challenging glassulies.
We promotelife-long learning for all students by inspiring enseof discovery anduriosity.
We embraceur responsibilityto instill in studentsamoral Christiarobligationto exercise
good judgment, by becoming conscientious stewards ofvotid.
1 We incorporate the use of technology and electronic resources as an integral coofiponent
student learning in science.
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GOALS

We recognize that science is a core academic subject with an allotted share of instructional time
and resources, and that there must be careful and deliberate articulation ¢ie Diocesan
Guidelines across grade levels. In order for students to succeednreeting Diocesan and
California State Science Standards, we provide the followingoals:

1 Promotescientificinquiry and enthusiasmfor science bynotivating studentsto investigate
the natural world in an atmosphere of curiosity, opeindednesgntegrity, and patience.

9 Utilize Diocesan Guidelines as well as additional curriculum/resourcescooporate
science across multiple disciplines.

1 Introduceall studentsstartingin the primary grades,to scientific vocabulary andmethods,

in order to provide them with the essential knowledge necessary

Understand and apply scientiftoncepts.

Challenge students to become active problem solvers, to differentiate fact from fiction, and to

develop critical reading and thinkirsgills.

1 Create astudentcentere environmenthatencourages exploration aagplication ofscientific
processes. Methodologies may include hamigxperiences, cooperative learning,
experimentation, inquirpased actities, and appropriate usetethnological resources.

1 Evaluate studemerformance using varietyof assessmentgjcludingthosewith appropriate
modifications and accommodations for differentidesners.

1 Empower studentsith the skillsnecessaryo makeeducatedandethicaldecisionsconcerning
their own lives and their local and global communities.
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Science Teachers as Moral Educators

The introduction of ethics in science classes is not the only way to portray science as receptive to open
mindednessand critical questioning. But it is an effective way, and it places science squarely in the
context in which it actually operates in society. In addition, the very methods of inquiry and standards
of public reasoning that science advances can make a valuable d@rirtbuthe moral education of
students, beginning whenever the study of scidecgns.

Although ethical questions cannot be answered by science alone it seems clear that a reasonable
approach to an ethical question requires carefully attending togahkthg out, all the relevant facts.*
We strive to seek God in all things, recognizing parents as the primary moral educatochibd the

*Michael S. Pritchard
http://www.onlin eghics.aa/CMS/edu/precd/childrenreason.aspx#teacher

** (The Catechism of the Catholic Church #2221)

Science Outcomes

1 Students will demonstrate an awareness of the universabtierice.

i Students will solve problems.

9 Students will exhibit behaviors that show respectifer

9 Studentswill discriminatebetweenmoral andimmoral useof sciencein societyandthe world.

1 Students will design and conduct experiments using the scientific meitiordque.

1 Students willevaluate information for accuracy and logical consistencyagpticability.

1 Students will design and construct physical, theoretical, and mathematical models of natural
phenomena.

9 Students will critically evaluate the applicability of a particular maooegality.

1 Studentswill demonstrat&nowledgeof fundamentatonceptf life sciences anghysical
science.

1 Students will recognize patterns and cycles in the natodd.

1 Students will identify the roles of energy in biological, chemical, @ngicalinteraction.

9 Studentswill constructand communicate avell-organized synthesisf factsand concepts to
form and support a validonclusion.

9 Students will use scientific tools and technology properlyasuirately.

1 Studentswill describethe interdependencef organismswvith eachotherandtheir

environment.
1 Students will demonstrate selirectad learning through questioniragnd independent research


http://www.onlineethics.org/CMS/edu/precol/childrenreason.aspx#teacher

THE SCIENCE PROCESS
TERMINOLOGY

The processes of science are skills that devetogvledge, concepts, and application across the
curriculum. The processesomad el addreant areyf ea pperdo & wh
must be used throughout the program. Each of the terms has been adapted from American Association

for the Advancement of Science and Science Curriculum Improvement Studies and implies active

student participation.

OBSERVING: Using the senses to gather informatadiout objects and eventstime environment.
This skill includes using scientific instruments tdend the range of the human senses and the ability
to differentiate relevant fromon-relevant.

INQUIRING: Emanates from a student generated questioa siident desires to understaatentific
ideas or to develop knowledge. The student develops authentic, real world investigations which foster a
deepemunderstanding.

CLASSIFYING: A method for establishing order on collections of objects or events. Students use
classification system® identify objects or events, to show similarities, differences, and
interrelationships. It is important to realize that all classification systems are subjective and may change
as criteria change. The test for a good classification system is whetber cdh use it.

MEASURING: A procedure for using instruments to determine the length, area, volume, mass, or other
physical properties of an unknown quantity. It requires the proper use of instruments and the ability to
calculate the measured results.

QUANTIFYING: The skill includes: number sense, computation, estimation, spatial sense, and higher
order mathematical operations.

COMMUNICATING: Transmitting the results of observations and experimental procedures to others
through the use of such devices gmphs, charts, tables, written descriptions, technology, oral
presentations, expository writing, etc. Communication is fundamental to science, because it is in
exchanging ideas and results of experiments that knowledge is validated by others.

QUESTIONING: The formulating of original questions based on observations and experiences with an
event in such a way that one can experiment to seek the answers.

RELATING: In the sciences, information about relationshipstEadescriptive or experimental

relatiorships are based on logical arguments that encompass all data. Hypothetical reasoning, deductive
reasoning, coordinate graphing, the managing of variables, and the comparison of effects of one variable
upon another contribute to understanding the majoreqe®f science.

INFERRING: An inference is a tentative explanation that is based on partial observations. Available

data is gathered and an evaluation made based on the observed data. These judgments are never absolut:
and reflect what appears to be thest probable explanation at the time and are subject to change as

new data is accumulated.

PREDICTING: Using previouslyobserved information to determine probable outcomes about future
events.



FORMULATING HYPOTHESES Stating a probable outcomfer an occurrence based on
observations and inferences. The validity of the hypothesis is determined from destidata analysis

IDENTIFYING AND CONTROLLING VARIABLES : Determining what elements in a given
investigation will vary or changend what will remain constant. Idéascientists will attempt to

identify all the variables before an investigation is conducted. By manipulating one variable at a time
they can determine how that variable will affect tliécome.

EXPERIMENTING : Experimemation often begins witbbservationswhich lead to questions that

need answers. The steps for proceeding may include forming a hypothesis, ideatifjougtrolling

variables, designing the procedure for conducting tests, implementing tests, codadtingerpreting
the data and reachingcanclusion.

APPLYING: The process of inventing, creating, problem solving, and determining probabilities are
applications of using knowledge to discover further information.

CONSTRUCTING MODELS:Developing physial or mental representations to explain an idea, object
or event. Models are usually developed on the basis of an acceptable hypothesis.

Topic Arrangements of the Next Generation Science Standards

At the beginning of the NGSS development process, in order to eliminate potential redundancy, seek an
appropriate grain size, and seek natural connections among the Disciplinary Core Ideas (DCIs) identified
within the Framework for KL2 Science Educatiothe writers arranged the DCIs into topics around

which to develop the standards. This structure provided the original basis of the standards, and is
preferred by many states. Howeu#e coding structure of individual performance expectations

reflectsthe DCI arrangementin the Framework.

Due to the fact that the NGSS progress towardadftdgh school core ideas, the standards may be
rearranged in any order within a grade level.
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Elementary (K-5) Standards

Students in kindergarten through fifth grade begin to develop an understanding of the four disciplinary
core ideas: physical sciences; life sciences; earth and space sciences; and engineering, technology, and
applications of science. In the earlier grad®sdents begin by recognizing patterns and formulating
answers to questions about the world around them. By the end of fifth grade, students are able to
demonstrate gradappropriate proficiency in gathering, describing, and using information about the
naural and designed world(s)he performance expectations in elementary school grade bands develop
ideas and skills that will allow students to explain more complex phenomena aquttoksciplines as

they progres to middle school and high schodlhile the performance expectations shown in

kindergarten through fifth gradcouple particular practices with specific disciplinary core ideas,
instructional decisions should include use of many practices that lead to the performance expectations.

Religious Overtones in Primary Grades (K-3) Science

The wonder of the beauty of al/l Godds creation i
taughtcontent.Investigation and simple experimentation play a largeirotee discovery that only a

Divine Being could create such beauty and keep it in a process of matleals students observe the

unf ol ding of the cyclical rhythm of | itoflag., t hey «

Students also discovérdt each creature that God has created possesses its own particular goodness and
perfection.

Stewardship is a concept that is introduced in simple terms on the kindergarten level and is developed
through the primary grades, encompassing everything frerfotal level to our global community.
Through the wonder of creation comes the realization that we are all responsible for-iheivgetf
Godos worl d

inSince all that God created reflects, imMmant s owl
must therefore respect t he @azahism ofthel CatholicdChuodd ne s s ¢
#339, Part)



Kindergarten

The performance expectations in kindergarten help students forrankterdo questions such as:

i What hfgqupusmos pull an object harder? Where do animals live and why do they live there?
Whatist he weather | i ke today and how is it differe
developunderstanding of patterns and variations in local weather and the purpose of weather forecasting
to prepardor, and respond to, severe weather. Students are alpelyp anunderstanding of the effects

of different strengths or different directions ofspes and pulls on the motion of an object to analyze a
design solution. Students aéso expectedo develop understanding of what plants and animals
(includinghumans)eed to survive and the relationship between the@rdsand where they live. The
crosscutting concepts gfatterns;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 @g organizing concepts for these disciplinary core ideas. In the
kindergarten performance expectations, students are expeaechonstrate graesgppropriate

proficiency in asking questions, developing and using models, planning and carrying out invastigatio
analyzing and interpreting data, designing solutions, engaging in argfrorargvidence, and

obtaining, evaluating, and communicating information. Students are expected to use these practices to
demonstrate understanding of the ddeas.

Suggestedross Curricular and Catholic Social Teaching Links
1 Inrecording observations of plant growth, students discuss how they take Gapeduddestion.
(Science, MathReligion)

1 While reading nosfiction selections related to natufehe GivingTreg TheVery Hungry
Caterpillar) st udents understand their role as stew:
Science)

Create murals depicting plants, animals, and their environn{ént}s.

Take a naturéike or walk on school grounds to observe anthgaobjects to classify. Draw a
picture about their observatior{P.E.,LanguageArts)

Work together in small groups, share materials, help each other, and discussRadigten)
Listen to a story about a famous scientist and find duatt\we/she noticed that ledaaliscovery.
(SocialStudies)

= =

= =
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K TEACHING UNIT ONE: Forces and Interactions: Pushes and Pulls (K-PS2)

Catholic Identityt God6s strength, Jeremiah 32:27,; Daily s
God, Nehemial6:9
1 Connect concepts and skills learned in science with an understanding of God as the center of all
things.
1 Understand that God calls us to care for his creation, that we can do this by learning about
facets of higreation.
1 Use Catholic social teachingdien working together in small groups: sharing materiadfping
each other, and discussing what is learned.
1 Share materials and work together in small groups, listen to the ideas of others. Show
respectful interaction.
1 Use simple tools to make taskaser. Use God given intellect to approach tiasks.

Catholic/Christian Scientist§ G.G. Coriolis( Ea r t h 0 sGalileo Gadil¢i(Father pf;modern
science)Roger Bacor{Scientific Method)

Vocabulary

91 Direction Words east,left , north, right, south, west, distance, across, diredother,
backward, circular, forward, straight, through, up, zigziagyn

1 Force: attract, friction, horseshoe magnet, magnet, magnetism, movement, positionawnepel,
force, iron, magnetianetal, nonmagnetic, pull, ring magnet, bar magnet, gravity, location,
magnetic field, motion, nonmetal, push

1 PositionWords east, left, north, right, souttvest,inside,near, outside, above, locatiorwords,
around, back, between, close, far, frdmgh, middle, under, behind, below, in front, bottom,
center, closer, low, next to, over, top

1 Simple Machinesfixed point, inclined plane, level, rod, simple machwedge,fulcrum,
machine, pulley, ramp, screw, wheel and axle, work

11



Students who demonstrate understanding can:

K-PS2-1.

Introduce

Plan and conduct an investigation to compare the effects of different strengths or different directions of
pushes and pulls on the motion of an object. [Clarification Statement: Examples of pushes or pulls could
include a string attached to an object being pulled, a person pushing an object, a person stopping a
rolling ball, and two objects colliding and pushing on each other, and effects of the magnetic forces of
magnets] [Assessment Boundary: Assessment is limited to different relative strengths or different
directions, but not both at the same time. Assessment does not include non-contact pushes or pulls such
as those produced by magnets.]

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. [Clarification Statement: Examples could include an unbalanced force
on one side of a ball can make it start moving; and, balanced forces pushing on a box from both sides will
not produce any motion at all.] [Assessment Boundary: Assessment is limited to one variable at a time:
number, size, or direction of forces. Assessment does not include quantitative force size, only qualitative
and relative. Assessment is limited to gravity being addressed as a force that pulls objects down.] 3rd
Grade Standard

3-PS2-3 Ask questions to determine cause and effect relationships of electrical and magnetic
interactions between two objects not in contact with each other. [Clarification Statement: Examples of an
electric force could include the force on hair from an electrically charged balloon and the electrical forces
between a charged rod and pieces of paper; examples of a magnetic force could 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 magnetic force.] [Assessment Boundary: Assessment is
limited to forces produced by objects that can be manipulated by students, and electrical interactions are
limited to static electricity. Assessment should include positive and negative charges and magnetic poles.]
3rd Grade Standard

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. [Clarification Statement: Examples of problems requiring a solution could
include having a marble or other object move a certain distance, follow a particular path, and knock down
other objects. Examples 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 or ball to turn.] [Assessment
Boundary: Assessment does not include friction as a mechanism for change in speed.]

12




Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out
Investigations

Planning and carrying out investigations
to answer questions or test solutions to
problems in Ki 2 builds on prior
experiences and progresses to simple
investigations, based on fair tests,
which provide data to support
explanations or design solutions.
9 With guidance, plan and conduct an
investigation in collaboration with
peers. (K-PS2-1)

Analyzing and Interpreting Data
Analyzing data in Ki 2 builds on prior
experiences and progresses to
collecting, recording, and sharing
observations.

9 Analyze data from tests of an object
or tool to determine if it works as
intended. (K-PS2-2)

Connections to Nature of Science

Scientific Investigations Use a
Variety of Methods

1 Scientists use different ways to study
the world. (K-PS2-1)

PS2.A: Forces and Motion

9 Pushes and pulls can have different
strengths and directions. (K- PS2-1),
(K-PS2-2)

9 Pushing or pulling on an object can
change the speed or direction of its
motion a PS2-1),(K-PS2-2)

PS2.B: Types of Interactions

1 When objects touch or collide, they
push on one another and can
change motion. (K-PS2-1)

PS3.C: Relationship Between
Energy and Forces

1 A bigger push or pull makes things
speed up or slow down more
quickly. (secondary to K-PS2-1)

ETS1.A: Defining Engineering
Problems

1 A situation that people want to
change or create can be
approached as a problem to be
solved through engineering. Such
problems may have many
acceptable solutions. (secondary to
K- PS2-2) and can start or stop it.
(K- PS2-2)

Cause and Effect

1 Simple tests can be designed to
gather evidence to support or

refute student ideas about causes.

(K-PS2- 1),(K-PS2-2)

Connections to other DCIs in kindergarten: K.ETS1.A (K-PS2-2); K.ETS1.B (K-PS2-2)

Articulation of DCIs across grade-levels: 2.ETS1.B (K-PS2-2); 3.PS2.A (K-PS2-1),(K-PS2-2); 3.PS2.B (K-PS2-1); 4.PS3.A (K-

PS2-1); 4.ETSL.A (K-PS2-2)

13



K TEACHING UNIT TWO: Interdependent Relationships in Ecosystems: Animals, Plants,
and their Environment (K-LS1, K-ESS2, K-ESS3)

Catholic Identity i Classification: Creation story, humans as stewards of the Earth; Plants, Genesis
1:2931; Animals, Genesis 1:24, Human Body, Second Creation: Genesis 2; Catholic Social
Teachings: Jesus values children: Matthew -B3:Mark 9:42; The story of Noah: Genesis-8;6
Products of rain: Psalm 650 (etc.); Famous farmers: Genesis 4:2; 9:20, 1 Kings 19:19, 1
Chronickes 27:263 1 ; Peopl eds responsibility t 1, Geness f
2:13; God renews the world: Psalm 10429, Godo6és earth -8lemai ns: Psa
1 Connect concepts and skills learned in science with an uadénsg) of God as theenter of all
things.
1 Understand that God calls us to care for his creation; that we can do this by learning about facets
of hiscreation.
1 Use Catholic social teachings when working togethemallsgroups: sharing materiatslping
eachother and disasing what is learned.
1 Sharematerials and work together in small groups, listen to the ideas of others. Be respectful.
Treat others as you would like to treated.
Understand that all plants and animals are pa@ ofd desition.
Identify practices of good stewardship aedponsibleconservation of resources (i.e., reduce,
reuse, andecycle).
Discuss reverence for &l o d avestions.
Identify how humans differ from other living things because of their heart, mincsand

or
[ m

1
1
1
1

Catholic/Christian Scientists’ Louis Pasteulbacteriology);Gregor Mendel(genetics through plant
research)jgnaz Semmelweigantiseptic proceduresdRoger Bacor{Franciscan friar and early advocate
of the scientific method)Theodoric of FreiberdGavethe first geometrical analysis of the rainbow);
Evangelista Torricelli(lnventor of the barometer)lames Britten(Botanist, member ofhe Catholic
Truth Societyand Knight Commander of ¢hOrder of St. Gregory the Grgaicolas StendBishop,
and fathe of stratigraphy)

Vocabulary

Animal Body Parts claw, fin, flipper, fur, gills, paw, scal&il

Animal Types animal, zoology, amphibian, fish, mammal, reptile, hindect

Birds: beak, bird, egg, feather, fly, hatch, winglon

Body Functions backbone, breathe, see, hgaw, lungs, feel, sensekin
Ecosystensconservationecosystemendangered, locationutrients,shelter, sunlight, pond,
habitat, desert, forest, grassland, lake, oceaer,

Metamorphosis wing, butterfly, caterpillarchrysalis, pupa, larvanetamorphosis

Plants fruit, plant, seedling, soil, sprowgunlight

The Food Chain carnivore, consumer, energy, herbivore, predator, prey, produceHaod
The Life Cycle organism, growth, inherit, offspring, parent, lifgcle, life form,trait

The Needs of Living Thingsbasic needs, oxygen, nutrients, water, living, nonlivergergy
The Parts of a Plantflower, leaves, root, seed, stemee

Resourcesconservation, environment, pollution, recover, resource, farmglee@ir pollution,
reduce, reuse, water, water cycle, water polluterient

1 The Environment community, forest, ocean, pond, population, river, séard

e ]

= =4 -8 -8 _-9_-95_-9

14



9 Structures core, flood, land, lavanineral, movement, ocean, rock, stream, weathering, crust,
earth, erosion, landform, mantle, mining, nonmetal, oil, sand, valley, cycle, earthquake, fossil
fuels, glacier, lake, landslide, metal, mountain, river, volcano

1 TheWaterCycle water, cloud, meJtaccumulation, condensation, evaporate, evaporati@ter
cycle

1 The Weather air, cloud, heat , precipitation , sunshine, storm, sun, weather patterns, flood, halil,
hot, rain, temperature, thaw, tropical climate, weather, sy sleet, sunlightwind

1 Energy Resourcescoal,fossil, gasoline, nonrenewable, plastic, resourceybber,renewable
wind energy, fossil fuel, natural gas, energy, gas, recycle, reduce, reuse, rust, wood, battery

1 Light & Heat: absorb, heat, reflect, solar energy, temperatigbt, light waves, refract,
electricity

Students who demonstrate understanding can:

K-LS1-1. Use observations to describe what plants and animals (including humans) need to survive.
[Clarification Statement: Examples of patterns could include that animals need to take in food but plants do
not; the different kinds of food needed by different types of animals; the requirement of plants to have light;
and, that all living things need water.]

Introduce 2-LS2-1 Plan and conduct an investigation to determine if plants need sunlié;ht and water to grow.
[Assessment Boundary: Assessment is limited to testing one variable at a time.] 2" Grade Standard

5-LS1-1 Support an argument that plants get the materials they need for growth chiefly from sun,
air and water. [Clarification Statement: Emphasis is on the idea that plant matter comes mostly from sun,
air and water, not from the soil. Ex. Growing plants in water, hydroponics, growing without air, water,
sunlight, etc. (e.g. growing inside a plastic bag, dark closet, etc.)]5th Grade Standard

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.]

Introduce 4-ESS2-2 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.] 4th Grade Standard

K-ESS3-1 Use a model to represent the relationship between the needs of different plants and animals
(including humans) and the places they live. [Clarification Statement: Examples of relationships could
include that deer eat buds and leaves, therefore, they usually live in forested areas; and, grasses need
sunlight so they often grow in meadows. Plants, animals, and their surroundings make up a system.]

Introduce 2-LS-4-1 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 specific animal and plant names
in specific habitats.] 2" Grade Standard

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 resources to produce bottles. Examples of solutions
could include reusing paper and recycling cans and bottles.]

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 volcanic activity.] LAssessment Boundary:
Assessment is limited to earthquakes, floods, tsunamis, and volcanic eruptions.] 4™ Grade Standard

Introduce

Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
Mi chi ganbés people and pl aces.

5-ESS3-1 Obtain and combine information about ways individual communities use science ideas to
protect the Earthés resources and environment i
creation. 5" Grade Standard
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Science and Engineering Practices
Developing and Using Models

Modeling in Ki 2 builds on prior
experiences and progresses to include
using and developing models (i.e.,
diagram, drawing, physical replica,
diorama, dramatization, or storyboard)
that represent concrete events or
design solutions.

1 Use a model to represent
relationships in the natural
world. (K-ESS3-1)

Analyzing and Interpreting Data

Analyzing data in Ki 2 builds on prior

experiences and progresses to

collecting, recording, and sharing
observations.

9 Use observations (firsthand or from
media) to describe patterns in the
natural world in order to answer
scientific questions. (K-LS1-1)

Engaging in Argument from

Evidence

Engaging in argument from evidence in

Ki 2 builds on prior experiences and

progresses to comparing ideas and

representations about the natural and
designed world(s).

9 Construct an argument with evidence
to support a claim. (K-ESS2-2)

Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in Ki 2
builds on prior experiences and uses
observations and texts to communicate
new information.

9 Communicate solutions with others
in oral and/or written forms using
models and/or drawings that provide
detail about scientific ideas. (K-
ESS3- 3)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

i Scientists look for patterns and order
when making observations about the
world. (K-LS1-1)

LS1.C: Organization for Matter and
Energy Flow in

Organisms

1 All animals need food in order to live
and grow. They obtain their food from
plants or from other animals. Plants
need water and light to live and grow.
(K-LS1-1)

ESS2.E: Bio geology

1 Plants and animals can change their
environment. (K-ESS2-2)

ESS3.A: Natural Resources

9 Living things need water, air, and
resources from the land, and they live
in places that have the things they
need. Humans use natural resources
for everything they do. (K-ESS3-1)

ESS3.C: Human Impacts on Earth

Systems

1 Things that people do to live
comfortably can affect the world
around them. But they can make
choices that reduce their impacts on
the land, water, air, and other living
things. (secondaryto K-ESS2-2),(K-
ESS3-3)

1

1 ETS1.B: Developing Possible
Solutions

1 Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for a
probl embés sol uti on
(secondary to K-ESS3-3)

Patterns

9§ Patterns in the natural and human
designed world can be observed and
used as evidence. (K-LS1-1)

Cause and Effect
9 Events have causes that generate
observable patterns. (K-ESS3-3)

Systems and System Models

9 Systems in the natural and designed
world have parts that work together.
(K-ESS2-2),(K-ESS3-1)

Connections to other DCIs in kindergarten: K.ETS1.A (K-ESS3-3)

Articulation of DCls across grade-levels: 1.LS1.A (K-LS1-1),(K-ESS3-1); 2.LS2.A (K-LS1-1); 2.ETS1.B (K-ESS3-3); 3.LS2.C (K-

LS1-1); 3.LS4.B (K-LS1-1); 4. ESS2.E (K-ESS2-2);
4.ESS3.A (K-ESS3-3); 5.LS1.C (K-LS1-1); 5.L.S2.A (K-LS1-1),(K-ESS3-1); 5.ESS2.A (K-ESS2-2),(K-ESS3-1); 5.ESS3.C (K-

ESS3-3)
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K TEACHING UNIT THREE: Weather and Climate (K-PS3, K-ESS2, K-ESS3)

Catholic IdentityT The world forever stays, Ecclesiastes-1;5350d causes rain, Amos 9:6; Brighter than
sunshine, Acts 26:13; Voice of the Lord, Psalm 29:3

1
1

= =

Connect concepts and skills learned in science with an uaddnsy of God as the center alf
things.
Understand that God calls us to care for his creation, that we can do this by learning about facets of
his creation.
Use Catholic social teachings when working together in small groups: sharing mdietailsg
eachother and discussing what is learned.
Share materials and work together in small groups, listen to the ideas of others. Show respectful
interaction. Treat others as you want tafeated.
Share Biblical storiesetated to weather and climate: Creatiargbr Noah Consider what it would
be like to spend 40 days in the desert.
How do other life forms utilize the sun feustenance?
Relate various seasons to different cycles ofGherch.

1 Why did God create theun?

1 What do we use the sdor?

1 What othelife forms, (i.e. plants and insects) need sh@?

Catholic/Christian Scientist§ Theodoric & Freiberg(rainbows);Marin Mersenngacoustics)Albertus

Magnus (patron saint of natural science§pger Bacon (Franciscan friarand early advocate of the
scientific method)Theodoric of FreibergGave the first geometrical analysis of the rainbdg@angelista
Torricelli (Inventor of thebarometer)JamesdBritten (Botanist, member ahe CatholicTruth Societyand
Knight Commander ofthe Order of St. Gregoryhe Grea); Nicolas Steno(Bishop, and father of
stratigraphy)

Vocabulary
1 Ecosystemsconservationecosystemendangered, locationutrients,shelter, sunlight, pond,
habitat, desert, forest, grassland, lake, oceaer,

The Weather rain, water, water cycle, sunlight, climate , cloud, cualimd

The Changes in Matteralter, boil,evaporatecondense, freeze, medeparatecombine, change,

condensation, evaporation, phase, physical change, vibrate, disaalte,

1 The Propertiesof Matter. appearanceatom, color, dull, light, madeup of, physical property,
shiny, smooth, weight, takes up space, solid, shine, mixture, mass, liquid, hot, definite, cold,
characteristics, composition, luster, matter, mix, property, raigk, size, texture, volume

1 Resourcesconservation, environment, pollution, recover, reseuiarm, recycle, air pollution,

reduce reuse, water, water cycle, water pollution, nutrient

The Environment community, forest, ocean, pond, population, rigand,land

1
1

= =

Structures core, flood, land, lavamineral, movement, ocean, rock, stream, weathering, crust,

earth,erosion, landform, mantle, mining, nonmetal, oil, sand, valley, cycle, earthquake, fossil fuels,

glacier, lake, landslide, metal, mountaiwer, volcano
1 TheWaterCycle water, cloud, melt, accumulation, condensation, evaporate, evaponathber,
cycle
The Environment community, forest, ocean, pond, population, river, skt
Plants fruit, plant, seedling, soil, sprowgunlight
EnergyResourcescoal,fossil, gasoline, nonrenewable, plastic, resouneédber,renewable , wind
energy, fossil fuel, natural gas, energy, gas, recycle, reduce, reuse, rustbattery,

= =4 =
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1 Light & Heat: absorb, heat, reflect, solar energy, temperatigét, light wavesyrefract,
electricity

Students who demonstrate understanding can:

K-PS3-1.

K-PS3-1a

Introduce

Make observations to determine the e[Clhéamton Siatementu
Exampl es of Earthoés surface could include sand,
on the beach etc.].] [Assessment Boundary: Assessment of temperature is limited to relative measures
such as warmer/cooler, and includes that the sun gives light and heat.]

Make observations on how the physical states of matter can change with temperature. [Clarification
statement: observations can include melting ice cubes, vaporizing water, etc.]

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 leaf, and heating paper.] 2" Grade Standard

K-PS3-2.

K-PS3-2a

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.]

Classify light sources as manmade or natural (Made by God).

K-ESS2-1

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

K-ESS3-2

Introduce

Make observations to ask or answer questions about the purpose of weather forecasting to prepare
for, and respond to, severe weather. [Clarification Statement: Emphasis is on local forms of severe
weather.]

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 solutions to weather-related hazards could
include barriers to prevent flooding, wind resistant roofs, and lightning rods.] 3rd Grade Standard
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ien nd Enaineerina Practi

Asking Questions and Defining
Problems

Asking questions and defining problems
in grades Ki 2 builds on prior
experiences and progresses to simple
descriptive questions that can be
tested.

1 Ask questions based on observations
to find more information about the
designed world. (K-ESS3-2)

Planning and Carrying Out

Investigations

Planning and carrying out investigations

to answer questions or test solutions to

problems in Ki 2 builds on prior
experiences and progresses to simple
investigations, based on fair tests,
which provide data to support
explanations or design solutions.

1 Make observations (firsthand or from
media) to collect data that can be
used to make comparisons. (K-PS3-
1)

Analyzing and Interpreting Data

Analyzing data in Ki 2 builds on prior

experiences and progresses to

collecting, recording, and sharing
observations.

1 Use observations (firsthand or from
media) to describe patterns in the
natural world in order to answer
scientific questions. (K-ESS2-1)

Constructing Explanations and
Designing Solutions
Constructing explanations and
designing solutions in Ki 2 builds
on prior experiences and
progresses to the use of
evidence and ideas in
constructing evidence-based
accounts of natural phenomena
and designing solutions.

1 Use tools and materials
provided to design and build a
device that solves a specific
problem or a solution to a
specific problem. (K-PS3-2)

Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in Ki
2 builds on prior experiences and
uses observations and texts to
communicate new information.

PS3.B: Conservation of Energy and
Energy Transfer

fSunl i ght
PS3-1),(K-PS3-2)

ESS2.D: Weather and Climate

1 Weather is the combination of
sunlight, wind, snow or rain, and
temperature in a particular region at a
particular time. People measure these
conditions to describe and record the
weather and to notice patterns over
time. (K-ESS2-1)

ESS3.B: Natural Hazards

9 Some kinds of severe weather are
more likely than others in a given
region. Weather scientists forecast
severe weather so that the
communities can prepare for and
respond to these events. (K-ESS3-2)

ETS1.A: Defining and Delimiting an

Engineering Problem

9 Asking questions, making observations
and gathering information are helpful in
thinking about problems. (secondary to
K- ESS3-2)

war ms (KEar

Patterns

i Patterns in the natural world can be
observed, used to describe
phenomena, and used as evidence.
(K-ESS2-1)

Cause and Effect

1 Events have causes that generate
observable patterns. (K-PS3-1),(K-
PS3-2),(K-ESS3-2)

Connections to Engineering,
Technology and Applications of
Science

Interdependence of Science,

Engineering, and Technology

1 People encounter questions about the
natural world every day. (KESS3-2)
Influence of Engineering,
Technology, and Science on Society
and the Natural World

1 People depend on various
technologies in their lives; human life
would be very different without
technology. (K-ESS3-2
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Connections to other DCIs in Kindergarten: K.ETS1.A (K-PS3-2),(K-ESS3-2); K.ETS1.B (K-PS3-2)

Articulation of DCIs across grade-levels: 1.PS4.B (K-PS3-1),(K-PS3-2); 2.ESS1.C (K-ESS3-2); 2.ESS2.A (K-ESS2-1); 2.ETS1.B
(K-PS3-2); 3.ESS2.D (K-PS3-1),(K-ESS2-1); 3.ESS3.B
(K-ESS3-2); 4.ESS2.A (K-ESS2-1); 4.ESS3.B (K-ESS3-2); 4.ETS1.A (K-PS3-2)
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K TEACHING UNIT FOUR: Engineering Design (K-2-ETS1)

Catholic Identityi Noa h 6 s ar k ,-21;Gleah ¢éstéheswatér; Gedesis 882; Noahwas given
precise directions to build a boat to withstand the flood, Genesisl16;1dust as Godirected Biblical
writers to record his words for all to read, scientists record data so it can be shared.
1 Connect concepts and skills learned in science with an understanding of God as the center of
alllthings
1 Use Catholic social teachings when workingether in small groups: sharing materials, helping
each other, and discussing whalearned.
1 Sharematerialsand work togetherin small groups,listen to the ideasof others.Be
respectfulTreatothers as you would like to be treated.
Use simple tools to make taséasier.Use God given intellect to approach tiasks.
Consider Biblical stories that highlight building, moving structures, etc., such as thadoildhe
pyramids. (ConsideCan a mountain be moved? A building? A briBlkémonstrate.)
Compare engineering design aaa didtedlectual design of liféorms.
Comparedesigns of cathedral structures and their compongstsblocks to show complexibf
designelements.

= =

= =

Catholic/Christian Scientist§ Johannes Gutenbefventor of the printing pressindréMarie Ampére
(One of the main discoverers of electromagnetistmtoine César BecquergPioneer in the study of
electric and luminescérphenomena)Guglielmo Marcai (Father of longdistance radio transmission);
Francesco Lana de Ter@lesuit priest who has been called the father of aeronaulilessandro Volta
(Physicist known for the invention of the battery)

Vocabulary

9 Direction Words east,left , north, right, south, west, distance, across, dirediaotier,backward,
circular, forward, straight, through, up, zigzdgwn

91 Force: attract, friction, horseshoe magnet, magnet, magnetism, movemsitigmaepelaway,
force, iron, magnetianetal, nonmagnetic, pull, ring magnet, bar magnet, gravity, location, magnetic
field, motion, nonmetal, push

1 PositionWords east, left, north, right, souttvest,inside,near, outside, above, locationords
around, back, between, close, far, frohigh, middle, under, behind, below, in front, bottom,
center, closer, low, next to, over, top

1 Simple Machines fixed point, inclined plane, level, rod, simple machiwwedge,fulcrum, maching
pulley, ramp, screw, wheel and axle, work

1 Actions classify,combine, decrease, increase, alter, respond, freeze, melt, boil prevent, contract,
expand, separate, mix, thaw, change, produce, grow, explore, create, sort, add, subtract, attempt,
definite, imprint, magnify, magshare

1 Appearancerough,appearance, calpcombination, lustesshape size, smooth, texture, circle,
circular, dull, rectangle, characteristics, shiny, surface, soft, straight, triangle

1 Behavior. made up ofcharacteristics, compositiogas, liquid, solid, temperatureeat,rust, cold,
float, hot, magnetic, sink, slide, stronger, warm, weakleserve

9 Direction: east,left, north, right, south, west, backward,direction, down, up, zigzag, across,
back angle, far, farther, forward, in front, through

1 Position high, position, around, behind, outside, between, center, over, under, east, inside, left,
location, north,below, above, right, south, west, away, bottom, close, closer, flowt, middle,
near, next totop

1 Properties gas, liquid, solid, takes up space, mass, phase, property, soteeaal,matter,
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mixture, object, substanceglume

1 The Scientific Method graph, record data, relationship, sequence, tally chart, compgaserve,
test, measure, scientific method, gaaph, analyze, control, data, experiment, hypothesize,
observation, variable, make conclusions, describe, investigate, science, teamwork, communicate,
identify, imagine, pattern, predict, problem, trials

Students who demonstrate understanding can:

K.ETS1-1. 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.

K.ETS1-1a Identify and use the five senses to make observations.
2-PS1-1 Plan and conduct an investigation to describe and classify different kinds of

Introduce materials by their observable properties. [Clarification Statement: Observations could include color,
texture, hardness, and flexibility. Patterns could include the similar properties that different materials
share.]

K.ETS1-2 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.

K.ETS1-3 Analyze data from tests of two objects designed to solve the same problem to compare the
strengths and weaknesses of how each performs.
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Science and Engineering

Asking Questions and
Defining Problems

Asking questions and defining
problems in Ki 2 builds on prior
experiences and progresses to
simple descriptive questions.

9 Ask questions based on
observations to find more
information about the natural
and/or designed world. (K-2-
ETS1-1)

9 Define a simple problem that can
be
Solved through the development
of a new or improved object or
tool. (K-2- ETS1-1)

Developing and Using Models

Modeling in Ki 2 builds on prior

experiences and progresses to

include using and developing
models (i.e., diagram, drawing,
physical replica, diorama,
dramatization, or storyboard) that
represent concrete events or
design solutions.

9 Develop a simple model
based on evidence to
represent a proposed object
or tool. (K-2-ETS1-2)

Analyzing and Interpreting
Data Analyzing data in Ki 2
builds on prior experiences and
progresses to collecting,
recording, and sharing
observations.

1 Analyze data from tests of an

Disciplinary Core Ideas

ETS1.A: Defining and Delimiting
Engineering Problems

1 A situation that people want to
change or create can be approached
as a problem to be solved through
engineering. (K-2- ETS1-1)

1 Asking questions, making
observations and gathering
information are helpful in thinking
about problems. (K-2-ETS1-1)

1 Before beginning to design a solution,
it is important to clearly understand
the problem. (K-2-ETS1-1)

ETS1.B: Developing Possible

Solutions

9 Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for a
pr ob | siotidrss to other people.
(K-2-ETS1-2)

ETS1.C: Optimizing the Design

Solution

1 Because there is always more than
one possible solution to a problem, it
is useful to compare and test
designs. (K-2-ETS1-3)

Crosscutting Concepts
Structure and Function

1 The shape and stability of
structures of natural and designed
objects are related to their
function(s). (K-2- ETS1-2)

ConnectionstoK-2-ETS1.A: Definingand Delimiting Engineering Problemsinclude: Kindergarten: K-PS2-2,K-ESS3-2
ConnectionstoK-2-ETS1.B: Developing Possible Solutionsto Problemsinclude: Kindergarten: K-ESS3-3,
Connections to K-2-ETS1.C: Optimizing the Design Solution include: N/A

Articulation of DCIs across grade-bands: 3-5.ETSL.A (K-2-ETS1-1),(K-2-ETS1-2),(K-2 -ETS1-3); 3-5.ETSL.B (K-2-ETS1-

2),(K-2-ETS1-3); 3-5.ETS1.C (K-2-ETS1-1),(K-2-ETS1-2),(K-2-ETS1-3)

****Models can include charts, graphs, 3D physical representations, etc.
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First Grade

The performance expectations in first grade help
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 survivgiavd? How are parents and their children similar and

di fferent? What objects ar e i 8tudéentsare exfregtedtordeeldh ow d
understanding of theelationshp between sound and vibratintaterials as well as between thaiability

of light and ability to see objects. The idea that light travels from place to plabe cgaerstood by

students at this level through determining the effect of plagiijects made with different materials in the

path of a beam of light. Studsrare 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 develbpeddung plants and animals are

like, but not exactly the same as, their parents. Students are able to observe, describe, and predict some
patterns of the movement of objects in the sky. The crosscutting concepts of patterns; cause and effect;
structure ad 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 demonstedeappropriate proficiency in planning and carrying

out investigationsanalyzing and interpreting da@gnstructing explanations and designing solutions, and
obtaining, evaluating, anebmmunicating information. Students are expected to use thesegsdot
demonstrateinderstanding of the core ideas.

Suggested Cross Curricular and Catholic Social Teaching Links

1 Inrecording observations of plant growth, students discuss how they take Gapedxddestion.

(Science, MathReligion)

1 While reading nosfiction selections related to natyfeheGiving Treg TheVery
HungryiCaterpillar) st udents understand their role as s
Religion, Science)
Create murals depicting plants, animals, and gr@inronments(Art)
Take a naturéike or walk onschoolgrounds to observe and gather objects to classify. Write about
their observations(P.E.,LanguageArts)
Work together in small groups, share miatls, help each other, and discussults.(Religion)
Listen to a story about a famous scientist and find duatt\we/she noticed that ledaaliscovery.
(SocialStudies)

= =

= =
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1S*TEACHING UNIT ONE: Waves: Light and Sound (1-PS4)

Catholic Identityi
1 Connect concepts and skills learned in science withralerstanding of God as the center of all
things

Catholic/Christian Scientistsi Antoine Ceésar BecquerglPioneer in the study of electric and
luminescent phenomenayincenzo Viviani (Mathematician known for Viviani's theorem, Viviani's
curve and his work in determining the speed of souAdertus Magnus(Patron saint of natural
sciences)Galileo Galilei(Father of modern sciencefippolyte FizeauThe first person to determine
experimentally the velocity of light)

Vocabulary
1 Sound: Sound, loud, volume, vibrate, pitch, soft, hear, absorb, speed, sound wave, longest,
shortest, wavdrequency
1 Light: Transparent, translucent, opaque, reflect, refract, light, teght

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. [Clarification Statement: Examples of vibrating materials that
make sound could include tuning forks and plucking a stretched string. Examples of how sound can make
matter vibrate could include holding a piece of paper near a speaker making sound and holding an object
near a vibrating tuning fork.]

Introduce 4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place
by sound, light, heat, and electric currents. [Clarification Statement: This would include open and
closed circuits, musical instruments, conductivity, etc. Assessment Boundary: Assessment does not
include quantitative measurements of energy.] (Static electricity is covered in 3rd grade) 4" Grade

1. PS4.2. Make observations to construct an evidence-based account that objects in darkness can be seen
only when illuminated. [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. lllumination could be
from an external light source or by an object giving off its own light.]

4-PS4-2 Develop a model to describe that light reflecting from objects and entering the eye allows
Introduce objects to be seen. [Clarification Statement: Light follows a straight path, causing shadow. Light reflects
or refracts when it speeds up and slows down based on the medium it travels through- opaque,
transparent, translucent objects.[Assessment Boundary: Assessment does not include knowledge of
specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.] 4" Grade
Standard

1. PS4.3. Plan and conduct investigations to determine the effect of placing objects made with different
materials in the path of a beam of light. [Clarification Statement: Examples of materials could include
those that are transparent (such as clear plastic), translucent (such as wax paper), opaque (such as
cardboard), and reflective (such as a mirror).] [Assessment Boundary: Assessment does not include the
speed of light.]

4-PS4-2 Develop a model to describe that light reflecting from objects and entering the eye allows
Introduce objects to be seen. [Clarification Statement: Light follows a straight path, causing shadow. Light reflects
or refracts when it speeds up and slows down based on the medium it travels through- opaque,
transparent, translucent objects.[Assessment Boundary: Assessment does not include knowledge of
specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.] 4th Grade
Standard

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 a light
source to send signal s, paper cup aruah bests.Jr[Assegsmeitt
Boundary: Assessment does not include technological details for how communication devices work.]
Introduce 4-PS4-3 Generate and compare multiple solutions that use patterns to transfer information.
[Clarification Statement: Examples of solutions could include drums sending coded information through
sound waves, using a grid of 16s and 06s represe
and using Morse code to send text, Braille writing.] May be combined with standard 4-PS3-2. 4" Grade
Standard
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Science and Engineering Practices

Planning and Carrying Out
Investigations

Planning and carrying out investigations
to answer questions or test solutions to
problems in Ki 2 builds on prior
experiences and progresses to simple
investigations, based on fair tests,
which provide data to support
explanations or design solutions.

1 Plan and conduct investigations
collaboratively to produce data to
serve as the basis for evidence to
answer a question. (1-PS4-1),(1-PS4-
3)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing solutions in
Ki 2 builds on prior experiences and
progresses to the use of evidence and
ideas in constructing evidence- based
accounts of natural phenomena and
designing solutions.

1 Make observations (firsthand or from
media) to construct an evidence-
based account for natural
phenomena (1-PS4-2)

1 Use tools and materials provided to
design a device that solves a specific
problem. (1-PS4-4)

Connections to Nature of Science

Scientific Investigations Use a

Variety of Methods

1 Science investigations begin with a
question. (1-PS4-1)

1 Scientists use different ways to study
the world. (1-PS4-1)

Disciplinary Core Ideas
PS4.A: Wave Properties

1 Sound can make matter vibrate, and
vibrating matter can make sound. (1-
PS4-1)

PS4.B: Electromagnetic Radiation

1 Objects can be seen if light is
available to illuminate them or if they
give off their own light. (1-PS4-2)
Some materials allow light to pass
through them, others allow only
some light through and others
block all the light and create a dark
shadow on any surface beyond
them, where the light cannot reach.
Mirrors can be used to redirect a
light beam. (Boundary: The idea
that light travels from place to
place is developed through
experiences with light sources,
mirrors, and shadows, but no
attempt is made to discuss the
speed of light.) (1-PS4-3)

PS4.C: Information Technologies
and Instrumentation

1 People also use a variety of devices
to communicate (send and receive
information) over long distances. (1-
PS4-4)

Crosscutting Concepts
Cause and Effect

9 Simple tests can be designed to
gather evidence to support or refute
student ideas about causes. (1-PS4-
1),(1-PS4-2),(1-PS4-3)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Engineering,

Technology, and Science, on Society

and the Natural World

9 People depend on various technologies
in their lives; human life would be very
different without technology. (1-PS4-4)

Connections to other DCIs in first grade: N/A

Articulation of DCls across grade-levels: K.ETS1.A (1-PS4-4); 2.PS1.A (1-PS4-3); 2.ETS1.B (1-PS4-4); 4.PS4.C (1-PS4-4);

4.PS4.B (1-PS4-2); 4. ETSL.A (1-PS4-4)
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1S*TEACHING UNIT TWO: Structure, Function, and Information Processing (1-LS1, 1- LS3)
Catholic Identityi Understand that God calls us to care for His creations.

Catholic/Christian Scientistsi Albertus Magnus(Patron saint of natural sciencedartolomeo
Eustachi(One of the founders of human anaton§fephan EndlichgiBotanist who formulated a major
system of plant classificationPaula Gonzalez(Roman Catholic sister and professor of og);
Antoine Laurent de Jussighe first to propose a natural classification of flowering planf®an
Baptiste LamarckFrench naturalist, biologist and academic whose theories on evolution preceded those
of Darwin); AndreasVesalius(Father of modertnumananatomy);Theodor SchwanFounder of the
theory ofthe cellular structure of animabrganisms);Gregor Mendel (Father of genetics)Jéréme
Lejeune(Pediatrician and geneticist, best known for his discovery of the link of diseasle®mosome
abnormalities).

Vocabulary

9 Structures and Processe®?redator, ecosystem, prey, consumer, interact, relationship, food
chain, offspring, food web, organism, food web, herbivore, omnivore, nutrients, producer,
carnivore, communitylife cycle, hatch, metamorphosis, embryo, adult, grow, parent, eggs,
seed, stem, root, plant, flower, sprout, shrub, leaf , adapt, trait, organism, genetic, inherit,
reproduce, animal, bird, amphibian, mammal, reptile, in§stt,

1 Heredity. adapt, trait, orgnism, genetic, inherit, reproduce, aninéig, amphibianmammal,
reptile, insect, fish, embryo, adult, grow, parent, eggs

Students who demonstrate understanding can:

.LS1.1. Use materials to design a solution to a human problem by mimicking how plants and/or animals
use their external parts to help them survive, grow, and meet their needs. [Clarification Statement:
Examples of human problems that can be solved by mimicking plant or animal solutions could include
designing clothing or equipment to protect bicyclists by mimicking turtle shells, acorn shells, and animal
scales; stabilizing structures by mimicking animal tails and roots on plants; keeping out intruders by
mimicking thorns on branches and animal quills; and, detecting intruders by mimicking eyes and ears.]
Introduce 4-L.S1-1 Construct an argument that plants and animals have internal and external structures that
function to support survival, growth, behavior, and reproduction. [Clarification Statement: Examples
of structures could include thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin.]
[Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.]
Fourth Grade Standard

1.LS1.2. Read texts and use media to determine patterns in behavior of parents and offspring that help
offspring survive. [Clarification Statement: Examples of patterns 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 offspring).]

1.LS3.1. Make observations to construct an evidence-based account that young plants and animals are like,
but not exactly like, their parents. [Clarification Statement: Examples of patterns could include features
plants 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 animals that undergo
metamorphosis or hybrids.]

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. [Clarification
Statement: Patterns are the similarities and differences in traits shared between offspring and their
parents, or among siblings. Emphasis is on organisms other than humans.] [Assessment Boundary:
Assessment does not include genetic mechanisms of inheritance and prediction of traits. Assessment is
limited to non-human examples.] 3rd Grade Standard

Introduce
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Science and Engineering Practices |

Constructing Explanations and
Designing Solutions Constructing
explanations and designing solutions in
Ki 2 builds on prior experiences and
progresses to the use of evidence and
ideas in constructing evidence-based
accounts of natural phenomena and
designing solutions.

Make observations (firsthand or from
media) to construct an evidence-

(1-LS3-1)

1 Use materials to design a device that
solves a specific problem or a
solution to a specific problem. (1-LS1-
1)

Obtaining, Evaluating, and
Communicating Information

Obtaining, evaluating, and
communicating information in K-
2 builds on prior experiences
and uses observations and texts
to communicate new
information.

1 Read grade-appropriate texts and use
media to obtain scientific information
to determine patterns in the natural
world. (1-LS1-2)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

9 Scientists look for patterns and order
when making observations about the
world. (1-LS1-2)

based account for natural phenomena.

LS1.A: Structure and Function

9 All organisms have external parts.
Different animals use their body parts
in different ways to see, hear, grasp
objects, protect themselves, move
from place to place, and seek, find,
and take in food, water and air. Plants
also have different parts (roots,
stems, leaves, flowers, fruits) that
help them survive and grow. (1-LS1-
1)

LS1.B: Growth and Development of

Organisms

1 Adult plants and animals can have
young. In many kinds of animals,
parents and the offspring themselves
engage in behaviors that help the
offspring to survive. (1-LS1-2)

LS1.D: Information Processing

1 Animals have body parts that capture
and convey different kinds of
information needed for growth and
survival. Animals respond to these
inputs with behaviors that help them
survive. Plants also respond to some
external inputs. (1-LS1-1)

LS3.A: Inheritance of Traits

1 Young animals are very much, but not
exactly, like their parents.

1 Plants also are very much, but not
exactly, like their parents. (1- LS3-1)

LS3.B: Variation of Traits

Individuals of the same kind of plant or
animal are recognizable as similar but

can also vary in many ways. (1- LS3-1)

Crosscutting Concepts

Patterns

9 Patterns in the natural world can be
observed, used to describe
phenomena, and used as evidence.
(1-LS1-2),(1-LS3-

1)
Structure and Function
The shape and stability of structures of
natural and designed objects are
related to their function(s). (1-LS1-1)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Engineering,

Technology, and Science on Society

and the Natural World

9 Every human-made product is
designed by applying some knowledge
of the natural world and is built by
using materials derived from the
natural world (1-LS1-1)-4)

Connections to other DCIs in first grade: N/A

Articulation of DCls across grade-levels: K.ETS1.A (1-LS1-1);3.LS2.D (1-LS1-2) 3.LS3.A (1-LS3-1); 3.LS3.B (1-LS3-1); 4.LS1.A
(1-LS1-1); 4.LS1.D (1-LS1-1); 4.ETS1.A (1-LS1-1)

28



1 TEACHING UNIT THREE: Space Systems: Patterns and Cycles (1-ESS1)

Catholic Identityi Connect concepts and skills learned in science with an understanding of God as the
center of all things.

Catholic/Christian Scientists Martin Stanislaus BrennafPriest, astronomer and writer Giovanni
Domenico CassinfFirst to observe four of Saturn's moons and thdiscoverer of the Great Red Spot

on Jupiter)Christopher ClaviugJesuit who was thmain architect of the Gregorian calenddicolas

Louis de Lacaik (French astronomer noted for cataloguing stars, nebulous objects, and
constellations )PierreSimon LaplacgFamed mathematiciasnd astronomer who has been called the
"Newton of France");Jérbme LejeunéPediatrician and geneticist, best known for his discovery of the
link of diseases tawhromosomeabnormalities);Paolo dal Pozzo Toscanel(litalian mathematician,
astronomeirand cosmographer)Eduard Hes (Astronomer who contribet the first true delineation of

the Milky Way).

Vocabulary
1 Solar System Solar system, star, Milky Way Galaxy, mass, space, universe, planets, Earth,
seasons, moon, gravity, orbit, lunar, solar, surface, shiny, shimmer, calendar, phase, waxing,
waning, new moon]1squarter moon, full moorg8™ quarter moon, revolve motion

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 moon appear to rise in one
part of the sky, move across the sky, and set; and stars other than our sun are visible at night but not
during the day.] [Assessment Boundary: Assessment of star patterns is limited to stars being seen at night
and not during the day.]

5-ESS1-2 Represent data in graphical displays to reveal patterns of daily changes in length and
Introduce direction of shadows, day and night, and the seasonal appearance of some stars in the night sky.
[Clarification Statement: Examples of patterns could include the position and motion of Earth with respect
to the sun and selected stars that are visible only in particular months.] [Assessment Boundary:
Assessment can include causes of seasons.] 5th Grade Standard

1. ESS1.2. Make observations at different times of year to relate the amount of daylight to the time of year.
[Clarification Statement: Emphasis is on 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 amounts of daylight,
not quantifying the hours or time of daylight.]

Introduce 5-ESS1-2 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.
[Clarification Statement: Examples of patterns could include the position and motion of Earth with respect
to the sun and selected stars that are visible only in particular months.] [Assessment Boundary:
Assessment can include causes of seasons.] 5" Grade Standard
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Science and Engineering Practices

Disciplinary Core Ideas
ESS1.A: The Universe and its Stars

9 Patterns of the motion of the sun,
moon, and stars in the sky can be
observed, described, and predicted.
(1- ESS1-1)

ESS1.B: Earth and the Solar System

9 Seasonal patterns of sunrise and
sunset can be observed, described,
and predicted. (1-ESS1-2)

Crosscutting Concepts
Patterns

i Patterns in the natural world can be
observed, used to describe
phenomena, and used as evidence.
(1-ESS1-1),(1-ESS1-2)

Connections to Nature of Science

Scientific Knowledge Assumes an

Order and

Consistency in Natural Systems

9 Science assumes natural events
happen today as they happened in
the past. (1-ESS1-1)

9 Many events are repeated. (1-ESS1-
1)

Connections to other DCIs in first grade: N/A

Articulation of DCls across grade-levels: 3.PS2.A (1-ESS1-1); 5.PS2.B (1-ESS1-1),(1-ESS1-2) 5-ESS1.B (1-ESS1-1),(1-ESS1-

2)
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1* TEACHING UNIT FOUR: Engineering Design (K-2-ETS1)

Catholic Identityt Noa h 6 s ar k ,-21;@Gleah eessi the wder, IGdnesis-B2% Moses was given
precise directions to build a boat to withstand the flood, Genesisl6;1dust as God directed Biblical
writers to record his worder all to read, scientists record data so it can be shared.
1 Connect concepts and skills learned in science with an uadénsg) of God as the center of all
things
1 Use Catholic social teachings when working together in small groups: sharing maiehmaigy
each other, and discussing whalearned.
1 Sharematerialsand work togetherin small groups,listen to the ideasof others.Be respectful.
Treat others as you would like to be treated.
Use simple tools to make taséasier.Use God giveimntellect to approach thiasks.
Consider Biblical stories that highlight building, moving structures, etc., such as the building of the
pyramids. (Consider: Can a mountain be moved? A building? A lidekfonstrate.)
Compare engineering design aaa didtedlectual design of liféorms.
Comparedesigns of cathedral structures and their components. Use blocks to show complexity of
designelements.

= =

= =

Catholic/Christian Scientist§ Johannes Gutenbe¢tmventor of the printing pressindréMarie Ampére
(One of the main discoverers of electromagnetishmtoine César BecqueréPioneer in the study of
electric and luminescémphenomena)Guglielmo Marconi(Father of longdistance radio transmission);
Francesco Lana de Ter@lesuit priest who has beenledl the father of aeronautic)iessandro Volta
(Physicist known for the invention of the battery)

Vocabulary

9 Direction Words east,left , north, right, south, west, distance, across, dirediaotier,backward,
circular, forward, straight, throughp, zigzagdown

1 Force: attract, friction, horseshoe magnet, magnet, magnemovement, position, repel away,
force iron, magnetic, metal, nonmagnetic, pull, ring magnet, bar magnet, gravity, location, magnetic
field, motion, nonmetal, push

1 PositionWords east, left, north, right, souttvest,inside,near, outside, above, location words,
around back, between, close, far, front, high, middle, under, behind, below, in front, bottom, center,
closer, low, next to, over, top

1 Simple Machinesfixed point, inclined plandevel, rod, simple machine, wedgllcrum, machine,
pulley, ramp, screw, wheel and axle, work

1 Actions classify, combine, decrease, increase, alter, respond, freeze, melt, boil prevent, contract,
expand, separate, mix, thashange, produce, grow, explore, create, sort, add, subtract, attempt,
definite, imprint, magnify, magshare

1 Appearancerough,appearance, color, combination, lusgdrape size, smooth, texture, circle,
circular,dull, rectangle, characteristics, shisysface, soft, straight, triangle

1 Behavior. made up ofcharacteristics, compositiogas, liquid, solid, temperatureeat,rust, cold,
float, hot, magnetic, sink, slide, stronger, warm, weakeserve

9 Direction: east,left, north, right, south, west, backward,direction, down, up, zigzag, across,
back angle, far, farther, forward, in front, through

1 Position high, position, around, behind, outside, between, center, over, under, east, inside, left,
location, north,below, above, right, south, west, away, bottom, close, closer, flont, middle,
near, next totop

1 Properties gas, liquid, solid, takes up space, mass, phase, property, saeatsjal, matter,
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mixture, object, substanceolume
1 The Scientific Method graph, record data, relationship, sequence, tally chart, compasetve,
test, measure, scientific method, bar graph, analyze, control, data, experiment, hypothesize,
observation, variable, make conclusions, describe, investigate, science, teamwondnwaien
identify, imagine , pattern , predict, problem, trials

Students who demonstrate understanding can:

1-ETS1-1. 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.

1-ETS1-2 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.

1-ETS1-3 Analyze data from tests of two objects designed to solve the same problem to compare the
strengths and weaknesses of how each performs.

Science and Engineering Practices

Asking Questions and Defining
Problems

Asking questions and defining problems
in Ki 2 builds on prior experiences and
progresses to simple descriptive
questions.

1 Ask questions based on observations
to find more information about the
natural and/or designed world. (K-2-
ETS1-1)

9 Define a simple problem that can be
solved through the development of a
new or improved object or tool. (K-2-
ETS1-1)

Developing and Using Models

Modeling in Ki 2 builds on prior

experiences and progresses to include

using and developing models (i.e.,

diagram, drawing, physical replica,

diorama, dramatization, or storyboard)
that represent concrete events or
design solutions.

9 Develop a simple model based on
evidence to represent a proposed
object or tool. (K-2-ETS1-2)

Analyzing and Interpreting Data
Analyzing data in Ki 2 builds on prior
experiences and progresses to
collecting, recording, and sharing
observations.

1 Analyze data from tests of an object
or tool to determine if it works as
intended. (K-2-ETS1-3)

Disciplinary Core Ideas

ETS1.A: Defining and Delimiting
Engineering Problems

1 A situation that people want to
change or create can be
approached as a problem to be
solved through engineering. (K-2-
ETS1-1)

9 Asking questions, making
observations, and gathering
information are helpful in thinking about]
problems. (K-2-ETS1-1)

9 Before beginning to design a solution, it
is important to clearly understand the
problem. (K-2- ETS1-1)

ETS1.B: Developing Possible

Solutions

9 Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for a
problemd s s ol ut i peopte. t
(K-2-ETS1-2)

ETS1.C: Optimizing the Design

Solution

i Because there is always more than
one possible solution to a problem, it is
useful to compare and test designs. (K-
2-ETS1-3)

Crosscutting Concepts
Structure and Function

9 The shape and stability of structures
of natural and designed objects are
related to their function(s). (K-2-
ETS1-2)

Connections to K-2-ETS1.A: Defining and Delimiting Engineering Problems include: N/A
Connections to K-2-ETS1.B: Developing Possible Solutions to Problems include: First Grade: 1-PS4-4

Connections to K-2-ETS1.C: Optimizing the Design Solution include: N/A

Articulation of DCls across grade-bands: 3-5.ETS1.A (K-2-ETS1-1),(K-2-ETS1-2),(K-2 -ETS1-3); 3-5.ETS1.B (K-2-ETS1-2),(K-

2-ETS1-3); 3-5.ETS1.C (K-2-ETS1-1),(K-2-ETS1-2),(K-2-ETS1-3)
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Second Grade

The performance expectations in secagrdde help studentformulate answersto questions suchs:

AHow does | and change and wh at? What are teedifferenttkindg n g s t
land and bodies of wateflow are materials similar and different from one another, and how do the
properties of the materials relatetteir use?What doplantsneedto grow? How many types ofiving

t hings | i v®udents araexpedtea devetop arunderstanding of what plants needgtow

and how plants depend on animals for seed dispersal and pollination. Students anpatdedto

compare the diversity of life in different habitats. Amderstandin@f observable properties of materials

is developed by students at théevel through analysis and classification of different materials. Students

are able to applyheir understandin@f the idea that wind andater can change the shape of the land to
compare design solutions to slow or prevent stidmge Students are able to use information amabels

to identify and represent tlehapesand 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, amd¢esare society and the

natural world are called out as organizing concepts for thissglinary core ideas. In the second grade
performanceexpectations,students are expected to demonstrate graggropriate proficiency in
developing and using modelslanning and carrying out investigations, analyzing and interprelag,
constructing explanations and designing solutions, engaging in argfimenevidence, and obtaining,
evaluating, and communicating information. Students are expected to userdgep to demonstrate
understanding of the corgeas.

Suggested Cross Curricular and Catholic Social Teaching Links

1 Students write life stories from the point of view of a frog going through its life cycle. (Science,
LanguagéArts)

1 Students write poems and prayal®utthe miracleof growthand life. (Science,Religion,
Language Arts)

1 Connect concepts and skills learned in science with an understanding of God as the center of all
things.

1 Use Catholic social teachings when workingether in small groups: sharing materials,
helpingJeachother and discussing what is learned.
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2"“TEACHING UNIT ONE: Structure and Properties of Matter (2-PS1)

Catholic Identityi Understand that God calls us to care for His creation and their responsibility to take
care of their own physical and spiritual wb#ing, Genesis-2; theworld forever stays, Ecclesiastes
1:57.

Catholic Scientists Blaise PascglFrenchmathematician, physicist, inventor, writer and philosopher);
Chates-Augustin de Coulomb (Forced attraction and repulsion)

Vocabulary

1 The Changes in Matterboil, chemical change, condense, cool, evaporate, irreversible change,
mix, phase changes, physical change, water vapor, phase, freazejelt, mixture, reversible
change, irreversible change, rust, contract, condensation, chasiggeof

1 The Properties of Mattermatter, nonmetal, phase, rubbsze, solution, substanosmlume,
wood, trait, atoms, chemical properties, light, mass, metal, molecules, physical property, solar
energy, states of matter, texture, steam, solid, similaritiesiqplpsases of matter, nonmagnetic,
material, liquid, float, characteristics

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 include color, texture, hardness, and
flexibility. Patterns could include the similar properties that different materials share.] (Build upon
observation skills using the 5 senses. Kindergarten)

2.PS1.2. Analyze data obtained from testing different materials to determine which materials have the
properties that are best suited for an intended purpose. [Clarification Statement: Examples of
properties could include strength, flexibility, hardness, texture, and absorbency. (e.g., cleaning up a spill or
propping up a book etc.)] [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. [Clarification Statement: Examples of
pieces could include blocks, building bricks, or other assorted small objects.] Build upon physical modeling
and observation skills. Kindergarten

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 leaf, and heating paper.]

K-PS3-1la Make observations on how the physical states of matter can change with temperature.

Review from [Clarification statement: observations can include melting ice cubes, vaporizing water, etc.]

Kindergarten

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 (water cycle),
dissolving, and mixing that forms new substances.] [Assessment Boundary: Assessment will include water
cycle and distinguishing mass and weight.] Links with math standard 5.MD.A.1 5" Grade Standard

Introduce
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Science and Engineering Practices

Planning and Carrying Out
Investigations

Planning and carrying out investigations
to answer questions or test solutions to
problems in Ki 2 builds on prior
experiences and progresses to simple
investigations, based on fair tests,
which provide data to support
explanations or design solutions.

1 Plan and conduct an investigation
collaboratively to produce data to
serve as the basis for evidence to
answer a question.

(2-PS1-1)

Analyzing and Interpreting Data

Analyzing data in Ki 2 builds on prior

experiences and progresses to

collecting, recording, and sharing
observations.
Analyze data from tests of an object or
tool to determine if it works as
intended. (2-PS1-2)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing solutions in
Ki 2 builds on prior experiences and
progresses to the use of evidence and
ideas in constructing evidence-based
accounts of natural phenomena and
designing solutions.

1 Make observations (firsthand or from
media) to construct an evidence-
based account for natural phenomena.
(2-PS1-3)

Engaging in Argument from

Evidence

Engaging in argument from evidence in

Ki 2 builds on prior experiences and

progresses to comparing ideas and

representations about the natural and
designed world(s).

9 Construct an argument with evidence
to support a claim. (2- PS1-4)

Connections to Nature of Science

Science Models, Laws, Mechanisms,

and Theories Explain Natural

Phenomena

9 Scientists search for cause and effect
relationships to explain natural events.
(2-PS1-4)

PS1.A: Structure and Properties of
Matter

1 Different kinds of matter exist and
many of them can be either solid or
liquid, depending on temperature.
Matter can be described and
classified by its observable properties.
(2-PS1-1)

1 Different properties are suited to
different purposes. (2- PS1-2),(2-PS1-
3)

1 A great variety of objects can be built
up from a small set of pieces. (2-PS1-
3)

PS1.B: Chemical Reactions

1 Heating or cooling a substance may
cause changes that can be observed.
Sometimes these changes are
reversible, and sometimes they are
not. (2-PS1-4)

Patterns

9 Patterns in the natural and human
designed world can be observed. (2-
PS1-1)

Cause and Effect

9 Events have causes that generate
observable patterns. (2-PS1-4)

9 Simple tests can be designed to gather
evidence to support or refute student
ideas about causes. (2-PS1-2)

Energy and Matter

9 Objects may break into smaller pieces
and be put together into larger pieces,
or change shapes. (2-PS1-3)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Engineering,

Technology, and Science on Society

and the Natural World

9 Every human-made product is

designed by applying some
knowledge of the natural world and is
built using materials derived from the
natural world

Connections to other DClIs in second grade: N/A

Articulation of DCls across grade-levels: 4.ESS2.A (2-PS1-3); 5.PS1.A (2-PS1-1),(2-PS1-2),(2-PS1-3); 5.PS1.B (2-PS1-4);

5.LS2.A (2-PS1-3)
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2" TEACHING UNIT TWO: Interdependent Relationships in Ecosystems (2-LS2, 2-L.S4)

Catholic Identityt Godd6s strengt h: J e r dram Gob, Is8igh 3227 Strenffliom | y st
God: Nehemial6:9
1 Understand that God calls us to care for His creatidrfagir responsibilityo take care of
their own physical and spiritual wddeing Genesisl-2.
9 Catholic Social Teaching: Jesus values children: Matthew@,8¥lark9:42

Catholic Scientists Louis Pasteu(bacteriology)Grega Mendel(genetics through plant researclynaz
Semmelweigantiseptic proceduresitephan Endlichgibotanist who formulated a major system of plant
classification)Bartolomeo Eustaclfearly work with human anatomy)

Vocabulary
1 Animal Body Parts scalespeak, tail, paw, wing, claw, feather, fin, flippgills
1 Animals: amphibian, animal, bird, fish, insect, mammal, populatieptile
1 Ecosystems community, conservation,cycle, endangered , habitat, nonliving, relationship,
savannah, tundra, Arctic, biosphere, desert, environment, forest, fresh water, grassland, lake, rain
forest, salt water , ecosystem, aquarium, everglades, mangrove, quead, river, shelter,
terrarium,marsh
9 Electricity: circuit, coal, electricity, fossil fuel, heateegy, light, nonrenewable, power,
renewableelectric current
1 Energy. Calories: caloriegnergy, heat gain, model energy system, nutri@entsition, resource,
digestion, powerheatloss
1 Force attract,barmagnet, friction, horseshoe magmaggnet, iron, motion, nonmetal, position,
push,ring magnet , metal, repel, magnetic field, force, magnetism, pull, poles, away, nonmagnetic,
gravity
Heredity. offspring, parent, heredity, inherit, survivedproduction, characteristics, differences, trait
adap
Human Body backbone, breathe, digestion, ears, eyes, lungs, mouth, nose, skeé&ton,
Life Cycle life cycle,grow, adult, life form, hatch, eggmbryo,metamorphosis
Living Things: organism, appearandegasicneeds, classify, community, extinct, cells, need, habitat
Natural Selection adapt, adapt, characteristics, cotepdifferences, survival, want, population,
variation natural selection
Plants flower, leaf, root, stem, blade, photosynthesis, miagorb
Resources air pollution, energy, fossil fuel, gasoline, need , recydlenewable resource,
nonrenewable resource, smog, natural resowater,farm, garbage, heat energy, natural, gak
plastic,pollution
1 The Food Chain community, plants, species, carnivore, consumer , herbivore, omnivore,
predator, preyproducerconsumer, organism, food chain, nutrients, predator, pregiucer,food,
compete, water, carnivore, foagkb, herbivore, omnivore
The Weather accumulation, climate, evaporation, freeze, hail, melt, precipitation sramy
Spatial Relationships heavy, center, loudlown, far, zigzag, abovehack, below, power,direction,
between, across, balance, in front, springhind, middle, greater, position, around, east, bottom,
distance, equal, front, less, next to, weidgtation
1 Simple Machines fixed point, fulcrum, inclined plane, pulley, ramp, screw, sempiachine,
wedge wheel and axle, work

E | E I =

= =
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Students who demonstrate understanding can:

2.LS2.1. 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.LS2.2. Develop a simple model that mimics the function of an animal in dispersing seeds or Pollinating
plants.*

2.L54.1.

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 specific animal and plant names in specific habitats.]

Science and Engineering Practices |

Developing and Using Models

Modeling in Ki 2 builds on prior
experiences and progresses to include
using and developing models (i.e.,
diagram, drawing, physical replica,
diorama, dramatization, or storyboard)
that represent concrete events or
design solutions.

1 Develop a simple model based on
evidence to represent a proposed
object or tool. (2-LS2-2)

Planning and Carrying Out

Investigations

Planning and carrying out investigations

to answer questions or test solutions to

problems in Ki 2 builds on prior
experiences and progresses to simple
investigations, based on fair tests,
which provide data to support
explanations or design solutions.

9 Plan and conduct an investigation
collaboratively to produce data to
serve as the basis for evidence to
answer a question. (2-LS2-1)

1 Make observations (firsthand or from
media) to collect data which can be
used to make comparisons. (2-LS4-1)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

1 Scientists look for patterns and order
when making observations about the

LS2.A: Interdependent Relationships

world. (2-LS4-1)

Disciplinary Core Ideas

in Ecosystems

9 Plants depend on water and light to
grow. (2-LS2-1)

9 Plants depend on animals for
pollination or to move their seeds
around. (2-LS2-2)

LS4.D: Biodiversity and Humans

9 There are many different kinds of
living things in any area, and they
exist in different places on land and in
water. (2-LS4-1)

ETS1.B: Developing Possible

Solutions

1 Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for a
probl emb6s s olpeoplé.on
(secondary to 2-LS2-2)

Crosscutting Concepts
Cause and Effect

9 Events have causes that generate
observable patterns. (2-LS2-1)

Structure and Function

9 The shape and stability of structures
of natural and designed objects are
related to their function(s). (2-LS2-2)

Connections to other DCIs in second grade: N/A

Articulation of DCls across grade-levels: K.LS1.C (2-LS2-1); K-ESS3.A (2-LS2-1); K.ETS1.A (2-LS2-2); 3.LS4.C (2-LS4-1);
3.L.S4.D (2-LS4-1); 5.L.S1.C (2-LS2-1); 5.LS2.A (2-LS2-2),(2-LS4-1)

37



29TEACHI NG UNI T THREE: Ear t h dhat SHayeshe &anth (2-EFIL,R¢c e s s e s
ESS?2)

Catholic Identityi The story of Noah: Genesis& Products of rain: Psalm 65:1@ (etc.); Famous

farmers: Genesis 4:2; 9:20, 1Kings 19:19, 1 Chronicles 23:26, Peopl ed responsi bi |l
environmentGenesis 1: 281, Genesis 2:13; God renews the world: Psalm 163:24, Godds ear t
remains: Psalm 119:9@1

Catholic Scientist§ Georgiws Agricola(Father of mineralogy)zaspardGustave Coriolis
(Formulatedawsregarding rotating systems, which later became known as the Corialis effécta);
Foucault(Invented the Foucault pendulummeasurehe effect of the earth's rotationjean Baptiste
Julien d'Omalius d'HallofOne of the pioneers of modern geologiRené Just Haugpriest and father
of crystallography)Abraham Orteliugcreated the first modern atlas and theorized on continental
drift); Nicolas StendBishop, and father of stratigraph¥)ilhelm Heinrich WaageGeologist and
paleontologist);Joham Joachim WinckelmaniiOne of the founders of scientifarchaeology)

Vocabulary

1 Earth's Surface heat energy, map, surface, cast, Earth's surface, gravity, plantss@and,

1 Formation: erosion, flood, glacier, water, weathering, wind energy, physiaage, water
energy, landslidesubstance

1 History of the Earth air, big bangabsoluteage, archaeologistarth,extinct,imprint, ocean,
paleontologist, reconstruct, ancient, cast, earth science, fossils, geologist, continent, land mass,
lava, prehigtric animals, water

1 Inside the Earth axis, core, crust, earthquake, equator, lenagnetic field, mantle, norgbole,
south pole

1 Landforms appearance, boulder, characteristics, crater, landform, map, mountain, plain, surface,
valley, volcano

1 Minerals: geologist, luster, material, metal, mineral, mining, rock properties, silver gmeagy,
rock

1 Resourcesnatural gas , natural resource, noeseable, oil, pollution, recoverecycle,
renewable, water, biosphere, gasoline, nutriesan reduce , resurce, heat energy, litter,
nonliving, fossil fuel, gas , reuse, watsgllution

1 Water Cycle ocean, freezeaccumulation, condensatioayaporationwater cycle, water,
humidity, melt, weather, evaporate, liquid, water vapor

1 Weather air, climate, cloud, cold, cycle, drought, precipitation, sleet, temperate climate, tropical
climate, water , rairsnow,thaw, smog, weather, humiditgirrus clouds, cumuluglouds,
freeze, hail, melt, stratudouds
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Students who demonstrate understanding can:

2. ESS1.1. Use information from several sources to provide evidence that Earth events can occur quickly or
slowly. [Clarification Statement: Examples of events and timescales could include volcanic explosions and
earthquakes, which happen quickly and erosion of rocks, which occurs slowly. [Assessment Boundary:
IAssessment does not include quantitative measurements of timescales.]

2. ESS2.1. 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 to
hold back the land.]

2. ESS2.2. Develop a 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. ESS2.3. Obtain information to identify where water is found on Earth and that it can be solid or liquid.

| Science and Engineering Practices

Developing and Using
Models

Modeling in Ki 2 builds on prior
experiences and progresses to
include using and developing
models (i.e., diagram, drawing,
physical replica, diorama,
dramatization, or storyboard)
that represent concrete events
or design solutions.

Develop a model to represent
patterns in the natural world.
(2-ESS2-2)

Constructing Explanations and
Designing Solutions

Constructing explanations and
designing solutions in Ki 2
builds on prior experiences
and progresses to the use of
evidence and ideas in
constructing evidence-based
accounts of natural
phenomena and designing
solutions based account for
natural phenomena. (2-ESS1-
1)
9 Compare multiple solutions to
a problem. (2-ESS2-1)
Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in Ki 2
builds on prior experiences and uses
observations and texts to
communicate new information.

9 Obtain information using various
texts, text features (e.g., headings,
tables of contents, glossaries,
electronic menus, icons), and other
media that will be useful in
answering a scientific question. (2-
ESS2-3)

ESS1.C: The History of Planet Earth
Some events happen very quickly;
others occur very slowly, over a time
period much longer than one can
observe. (2-ESS1-1)

ESS2.A: Earth Materials and
Systems
1 Wind and water can change the
shape of the land. (2-ESS2-1)
ESS2.B: Plate Tectonics and Large-
Scale System Interactions

1 Maps show where things are
located. One can map the shapes
and kinds of land and water in
any area. (2-ESS2-2)

ESS2. C: The Roles o

Surface Processes
Water is found in the ocean,
rivers, lakes, and ponds. Water
exists as solid ice and in liquid
form. (2-ESS2-3)
ETS1.C: Optimizing the Design
Solution
1 Because there is always more
than one possible solution to a
problem, it is useful to compare
and test designs. (secondary to
2-ESS2-1)

Stability and Change

1 Things may change slowly or
rapidly. (2-ESS1-1)

Patterns

1 Patterns in the natural world can

be observed. (2-ESS2-2),(2-
ESS2-3)
Stability and Change
1  Things may change slowly or
rapidly. (2-ESS2-1)

Connections Engineering, Technology,
and Applications of Science

Influence of Engineering, Technology,
and Science on Society and the Natural
World

1 Developing and using technology
has impacts on the natural world.

(2-ESS2-1)

Connections to Nature of
Science

Science Addresses Questions About
the Natural and Material World
1 Scientists study the natural and
material world. (2-ESS2-1)
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Connections to other DCIs in second grade: 2.PS1.A (2-ESS2-3)

1): 5.ESS2.C (2-ESS2-2),(2-ESS2-3)

Articulation of DCls across grade-levels: K.ETS1.A (2-ESS2-1); 3.LS2.C (2-ESS1-1); 4.ESS1.C (2-ESS1-1); 4.ESS2.A (2-ESS1-
1),(2-ESS2-1); 4.ESS2.B (2-ESS2-2); 4.ETS1.A (2- ESS2-1); 4.ETS1.B (2-ESS2-1); 4.ETS1.C (2-ESS2-1); 5.ESS2.A (2- ESS2-
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2" TEACHING UNIT FOUR: Engineering Design (K-2-ETS1)

Catholic Identityt Noa h 6 s ar k ,-21;@Gleah eessi the wder, IGdnesis-B2% Moses was given
precise directions to build a boat to withstand the flood, Genesisl6;1dust as God directed Biblical
writers to record hisvords for all to read, scientists record data so it can be shared.

1 Connect concepts and skills learned in science with an uadénsg) of God as the center of all

things.

1 Use Catholic social teachings when working together in small groups: sharingaiateiping
each other, and discussing whalearned.
Sharematerialsandwork togetherin small groups,listento the ideasof others.Be respectful.
Treat others as you would like to be treated.
Use simple tools to make taskasier.Use God giverintellect to approach thiesks.
Consider Biblical stories that highlight building, moving struesjretc., such as the buildiafy
the pyramids. (Conside€an a mountain be moved? A building? A briEiémonstrate.)
Compare engineering design aBa didtedlectual design of liféorms.
Comparedesigns of cathedral structures and their compongstsblocks to show complexibf
designelements.

E E I EE ]

Catholic/Christian Scientist§ Johannes Gutenbe¢bnpventor of the printing pressindréMarie Ampere
(One of the main discoverers of electromagnetisémtoine César Becquerg¢Pioneer in the studyfo
electric and luminescérmphenomena)Guglielmo Marconi(Father of lonedistance radio transmission);
Francesco Lana de Ter@desuit priest who has beenledl the father of aeronautic)lessandro Volta
(Physicist known for the invention of the battery)

Vocabulary

91 Direction Words east,left , north, right, south, west, distance, across, directaotner,
backward, circular, forward, straight, througlp, zigzagdown

1 Force attract, friction, horseshoemagnet,magnet,magnetismmovement, positiorrepel,away,
force, iron, magnetic, metal, nonmagnetic, pull, ring magnet, bar magnet, gravity, location, magnetic
field, motion, nonmetal, push

1 Position Words east,left, north, right, southwest, inside, nearputside, abovdpcationwords,
around, back, between, close, far, front, high, middle, under, behind, below, in front, bottom, center,
closer, low, next to, over, top

1 Simple Machinesfixed point, inclined plane, level, rod, simptechine, wedgdulcrum, machine,
pulley, ramp, screw, wheel and axle, work

1 Actions classify, combinegecrease, increase, alter , respond, freeze, melt, boil prevent, contract,
expand, separate, mix, thashange, produce, grow, explore, create, sort, add, subtract, attempt,
definite, imprint, magnify, mapshare

1 Appearancerough, appearance, color, combination, luster, shape size, snmdtire,circle,
circular, dull, rectangle, characteristics, shisyface, soft, straight, triangle

i Behavior. made up of, characteristics, composition, gas, liquid, solid, temperature, heat, rust,
cold, float, hot, magnetic, sink, slide, stronger, warm, weakserve

9 Direction: east left, north, right, south, west, backward, direction, downmip, zigzag, acrossyack,
angle, far, farther, forward, in front, through

1 Position high, position, around, behind, outside, between, center, onder,east,inside, left,
location, north pbelow, above, right, southyest, away, bottom, close, closdront, low, middle,
near, next totop

1 Properties gas, liquid, solid, takes up space, mass, phase, property, science, material,
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matter, mixture, object, substange|lume

1 The Scientific Method graph, record data, relationship, sequence, tally chart, conglasetveiest,
measure, scientific method, bar graph, analyze, control, data, experiment, hypothesize, observation,
variable, make conclusions, describe, investigate, science, teamwaorkuoicate, identify, imagine
, pattern , predict, problem, trials

Students who demonstrate understanding can:

2-ETS1-1. Ask gquestions, 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.

2-ETS1-2 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.
2-ETS1-3 Analyze data from tests of two objects designed to solve the same problem to compare the

strengths and weaknesses of how each performs.

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
Asking Questions and ETS1.A: Defining and Delimiting Structure and Function
Defining Problems Engineering Problems

9 The shape and stability of
Asking questions and defining 1 A situation that people want to structures of natural and
problems in Ki 2 builds on prior change or create can be designed objects are related to
experiences and progresses to simple approached as a problem to be their function(s). (K-2- ETS1-2)
descriptive questions. solved through engineering. (K-
2- ETS1-1)

9 Ask questions based on 9 Asking questions, making

observations to find more observations, and gathering

information about the natural and/or information are helpful in thinking

designed world. (K-2- ETS1-1) about problems. (K-2-ETS1-1)
9 Define a simple problem that can be | f Before beginning to design a solution,

solved through the development of a it is important to clearly understand

new or improved object or tool. (K-2- the problem. (K-2- ETS1-1)

ETS1-1) ETS1.B: Developing Possible
Developing and Using Models Solutions
Modeling in Ki 2 builds on prior {1 Designs can be conveyed through
experiences and progresses to sketches, drawings, or physical
include using and developing models models. These representations
(i.e., diagram, drawing, physical are useful in communicating ideas
replica, diorama, dramatization, or foraprobl emés sol ut
storyboard) that represent concrete people. (K-2-ETS1-2)

events or design solutions.
ETS1.C: Optimizing the Design

9 Develop a simple model based Solution
on evidence to represent a 1 Because there is always more than
proposed object or tool. (K-2- one possible solution to a problem, it
ETS1-2) is useful to compare and test designs.
(K-2-ETS1-3)

Analyzing and Interpreting Data
Analyzing data in Ki 2 builds on
prior experiences and progresses
to collecting, recording, and
sharing observations.

1 Analyze data from tests of an
object or tool to determine if it

Connections to K-2-ETS1.A: Defining and Delimiting Engineering Problems include: N/A

Connectionsto K-2-ETS1.B: Developing Possible Solutionsto Problemsinclude: Second Grade: 2-

LS2-2 Connectionsto K-2-ETS1.C: Optimizing the Design Solutioninclude: Second Grade: 2-

Articulation of DCls across grade-bands: 3-5.ETS1.A (K-2-ETS1-1),(K-2-ETS1-2),(K-2 -ETS1-3); 3-5.ETS1.B (K-2-
ETS1-2),(K-2-ETS1-3); 3-5.ETS1.C (K-2-ETS1-1),(K-2-ETS1-2),(K-2-ETS1-3)
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Third Grade

The performance expectations in thinchdehelp students formulaginswers o0 questi ons such
IS typical weather in different parts of the world and during different times of the year? How can the impact
of weathetrelatedhazardse reduced? How do organisms vary in their traits? How are plants, animals,

and environmets of the past similar or differefrom current plants, animals, and environments? What
happens to organisms when their environment changes? How do equal and unequal forces on an object
affect the objectMlow can magnetbceu s ed ? 0 St u d e gahize aral use dataholdescribeaypical
weather conditions expected during a particular season. By applying their understanding ofneledtuer
hazards, students are able to make a claim about the merit of a design solution that reduces the impacts of
such hazards. Studerdse expected to develop an understanding of the similarities and differences of

o r g a nlifescyslesd An understanding that organisms have different inherited traits, and that the
environment can also affect the traits that armoigm develops, is acquired by students at this level. In
addition, students are able to construct an explanation using evidehoaftre variations in

characteristics among individuals of the same species may provide advantages in surviving, fireding ma
and reproducing. Students are expected to develop an understanding of types of organisms that lived long
ago and also about the naturalodir environments. Third graders are expected to develop an

understanding of the idea that when the environroleammges some organisms survive and reproduce, some
moveto 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 witheach

They are then able to apply their understanding of magnetic interactions to define a simple design problem
that can be solved with magnets. Thesscutting concepts phtternscause 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 naturalre@ddled out as

organizing concepts for these disciplinary daleas.In the third grade performance expectations, students
are expectetio demonstrate gradappropriate proficiency in asking questions and defining problems;
developing and using modefg#anning 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 usertiotisepto demonstrate
understanding of the core ideas.

Suggested Cross Curricular and Catholic Social Teaching Links

9 Students listing ways their communities can use renewable angnewable resources wisely.
(Science, Religion, Sociatudies)

1 Studens write a story basedon why Godwantsus to be stewardgprotectors)of our planet
Earth, and relate this to how all living things (organisms) have a special role to play in the ecosystems
around them. (Science, Language Arts, Religion)

1 Prepare a storyboard (a serdsartoonlike illustrations) onatopic el at ed t o a fAgooc
or fAa whol erespoostilitytorecycledoreserve wildlife habitasts.

1 Students write a story about how we are responsible for taking care of planeiri€ai@veloptwo
different ending$ one in which we protect our natural resources and one in which we do not.

1 Students visit a gomunity resource such as alpar natural habitat; find examples that show
evidence of caring for the environment and presesualidisplays of their findings
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3" TEACHING UNIT ONE: Motion and Stability: Forces and Interactions (3-PS2)

Catholic Identity T Students understand thmportance of scientific literacy as a necessity for good
stewardship of Godés world and its inhabitance.

Catholic-Christian Scientistsi Albertus Magnusi Patron Saint of Natural ScienceRpger Baconi
Franciscan friar and early advocate of the scientifethod;Galileo Galileii Father of modern science;
Robert GrossetesteCalled "the first man to write down a complete set of steps for performing a scientific
experiment.”

Vocabularyi position, Newton, inertia, transfer, mass, attraction, fricti@banced force, push

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. [Clarification Statement: Examples could include an unbalanced force on
one side of a ball can make it start moving; and, balanced forces pushing on a box from both sides will not
produce any motion at all.] [Assessment Boundary: Assessment is limited to one variable at a time: number,
size, or direction of forces. Assessment does not include quantitative force size, only qualitative and relative.
IAssessment is limited to gravity being addressed as a force that pulls objects down.]

Review from Plan and conduct an investigation to compare the effects of different strengths or different directions
Kindergarten of pushes and pulls on the motion of an object. [Clarification Statement: Examples of pushes or pulls
could include a string attached to an object being pulled, a person pushing an object, a person stopping a
rolling ball, and two objects colliding and pushing on each other, and effects of the magnetic forces of
magnets] [Assessment Boundary: Assessment is limited to different relative strengths or different directions,
but not both at the same time. Assessment does not include non-contact pushes or pulls such as those
produced by magnets.] Kindergarten Standard

MS-PS2-2 Pl an an investigation to provide evidence
on the sum of the forces on the object and the mass of the object. [Clarification Statement: Emphasis is
on balanced (Newtonds First Law) and wunbal anced
mas s and changes in moti on ( Newt on 6asd speeifccationdof units.jv
[Assessment Boundary: Assessment is limited to forces and changes in motion in one-dimension in an
inertial reference frame and to change in one variable at a time. Assessment does not include the use of
trigonometry.] 8th Grade

3. PS2.2. Make observations and/ or measurements of an obje
can be used to predict future motion. [Clarification Statement: Examples of motion with a predictable
pattern could include a child swinging in a swing, a ball rolling 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.]

Introduce

3. PS2.3. )Ask questions to determine cause and effect relationships of electrical and magnetic interactions between
two objects not in contact with each other. [Clarification Statement: Examples of an electric force could
include the force on hair from an electrically charged balloon and the electrical forces between a charged rod
and pieces of paper; examples of a magnetic force could 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
magnetic force.] [Assessment Boundary: Assessment is limited to forces produced by objects that can be
manipulated by students, and electrical interactions are limited to static electricity. Assessment should
include positive and negative charges and magnetic poles.]

Review from K-PS2-1Plan and conduct an investigation to compare the effects of different strengths or different
Kindergarten directions of pushes and pulls on the motion of an object. [Clarification Statement: Examples of pushes
or pulls could include a string attached to an object being pulled, a person pushing an object, a person
stopping a rolling ball, and two objects colliding and pushing on each other, and effects of the magnetic
forces of magnets] [Assessment Boundary: Assessment is limited to different relative strengths or different
directions, but not both at the same time. Assessment does not include non-contact pushes or pulls such as
those produced by magnets.] Kindergarten Standard
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3. PS2.4.

Define a simple design problem that can be solved by applying scientific ideas about magnets.
[Clarification Statement: Examples of problems could include constructing a latch to keep a door shut and
creating a device to keep two moving objects from touching each other. Assessment should include positive
and negative charges and magnetic poles.]

Science and Engineering Practices

/Asking Questions and Defining
Problems

IAsking questions and defining problems in
grades 3i 5 builds on grades Ki 2
experiences and progresses to specifying
qualitative relationships.

9 Ask questions that can be
investigated based on patterns such
as cause and effect relationships. (3-
PS2-3)

9 Define a simple problem that can be
solved through the development of a
new or improved object or tool.
(3PS2-4)

Planning and Carrying Out

Investigations

Planning and carrying out investigations

to answer questions or test solutions to

problems in 31 5 builds on Ki 2

experiences and progresses to include

investigations that control variables and
provide evidence to support explanations
or design solutions.

1 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-PS2-1)

Make observations and/or

measurements to produce data to

serve as the basis for evidence for an

explanation of a phenomenon or test a

design solution. (3-PS2-2)

Connections to Nature of Science

Science Knowledge is Based on

Empirical Evidence

1 Science findings are based on
recognizing patterns. (3-PS2-2)
Scientific Investigations Use a
Variety of Methods

1 Science investigations use a variety of
methods, tools, and techniques. (3-
PS2-1)

ESS1.C: The History of Planet Earth

1 Some events happen very quickly;
others occur very slowly, over a time
period much longer than one can
observe. (2-ESS1-1)

ESS2.A: Earth Materials and

Systems

1 Wind and water can change the
shape of the land. (2- ESS2-1)

Patterns

1 Patterns in the natural world
can be observed. (2-ESS2-
2),(2-ESS2-3)

Stability and Change
1 Things may change slowly or
rapidly. (2- ESS1-1),(2-ESS2-1)

PS2.A: Forces and Motion

1 Each force acts on one particular
object and has both strength and a
direction. An object at rest typically
has multiple forces acting on it, but
they add to give zero net force on
the object. Forces that do not sum
to zero can cause changes in the
obj e c teda dirscpoa of
motion. (Boundary: Qualitative and
conceptual, but not quantitative
additions of forces are used at this
level.) (3-PS2-1)

fThe patterns
in various situations can be
observed and measured; when
that past motion exhibits a regular
pattern, future motion can be
predicted from it. (Boundary:
Technical terms, such as
magnitude, velocity, momentum,
and vector quantity, are not
introduced at this level, but the
concept that some quantities need
both size and direction to be
described is developed.) (3-

1 PS2-2)

1 PS2.B: Types of Interactions

1 Objects in contact exert forces on
each other. (3-PS2-1)

1 Electric and magnetic forces
between a pair of objects do not
require that the objects be in
contact. The sizes of the forces in
each situation depend on the
properties of the objects and their
distances apart and, for forces
between two magnets, on their
orientation relative to each other.
(3- PS2-3),(3-PS2-4)

of

Connections to Engineering,
Technology, and Applications of
Science

Interdependence of Science,
Engineering, and Technology
Scientific discoveries about the natural
world can often lead to new and
improved technologies, which are
developed through the engineering
design process. (3-PS2- 4)
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Connections to other DCIs in third grade: N/A

Articulation of DCIs across grade-levels: K.PS2.A (3-PS2-1); K.PS2.B (3-PS2-1); K.PS3.C (3-PS2-1); K.ETS1.A (3-PS2-4);
1.ESS1.A (3-PS2-2) ; 4.PS4.A (3-PS2-2); 4. ETS1.A (3-PS2-4); 5.PS2.B (3-PS2-1); MS.PS2.A (3-PS2-1),(3-PS2-2);
MS.PS2.B (3-PS2-3),(3-PS2-4); MS.ESS1.B (3-PS2-1),(3-PS2-2); MS.ESS2.C (3-PS2-1)
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3“TEACHING

UNIT TWO: Interdependent Relationships in Ecosystems (3-LS2, 3-LS4)

Catholic Identityi
1 Students will be able to discuss the theofgvolution in the context of Catholic teaching about
origin of i f e; Students wil/ be abl e
roles andabilities
1 Students will be abletowokko oper ati vel y, and r es mailtds.

t he

each

Catholic Scientistg Albertus MagnugPatron saint of natural scienceBgula Gonzale@Roman Catholic
Sister and professor of biologyeanBaptiste LamarckFrench naturalist, biotpist and academic whose
theories on evolution preceded those of Darwi@jegor Mende(Father of Genetics)

Vocabulary

1 The Food Chain consumerprganismsgenergy pyramid, interact, food web, predator, prey,
carnivore, herbivore, omnivore, produceansfer, decomposer, compete, fobdin

M1 Earth:

biosphere, biome, community, adaptation, inteidanate, watercycle, population,

organism, species, air, carbon dioxide, diversity, evolution, fresh water, soil, forest, habitat, food
web, energy pyrardi predator, préycompetitor, predation, species, biodiversity, dominance,

evolution, extinction, mutation, natural selection, population dynamics, probability, recessive, trait

Students who demonstrate understanding can:

3.LS2.1.

Introduce

Construct an argument that some animals form groups that help members survive.

MS-LS2-4 Construct an argument supported by empirical evidence that changes to physical or
biological components of an ecosystem affect populations. [Clarification Statement: Emphasis is on
recognizing patterns in data and making warranted inferences about changes in populations, and on
evaluating empirical evidence supporting arguments about changes to ecosystems. This should include
examples of Great Lakes invasive species.] 7" Grade Standard

3.L.S4.1.

Introduce

)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 fossil organisms. Examples of fossils and environments could include marine fossils found on
dry land, tropical plant fossils found in Arctic areas, and fossils of extinct organisms.] [Assessment Boundary:
IAssessment does not include identification of specific fossils or present plants and animals. Assessment is
limited to major fossil types and relative ages.]

MS-ESS2-3 Analyze and interpret data on the distribution of fossils and rocks, continental shapes,
and seafloor structures to provide evidence of the past plate motions. [Clarification Statement:
Examples of data include similarities of rock and fossil types on different continents, the shapes of the
continents (including continental shelves), and the locations of ocean structures (such as ridges, fracture
zones, and trenchesz.] [Assessment Boundary: Paleomagnetic anomalies in oceanic and continental crust
are not assessed.] 6" Grade Standard

3. LS4.3.

Introduce

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 characteristics of the organisms and habitats involved. The organisms and their habitat
make up a system in which the parts depend on each other.]

MS-LS4-4 Construct an explanation based on evidence that describes how genetic variations of traits in a
population increase some individuals 6 pr obabi |l ity of surviving and
[Clarification Statement: Emphasis is on using simple probability statements and proportional reasoning to
construct explanations.] 7" Grade Standard

3. LS4.4.

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: Examples of
environmental changes could include changes in land characteristics, water distribution, temperature, food,
and other organisms.] [Assessment Boundary: Assessment is limited to a single environmental change.

Assessment does not include the greenhouse effect or climate change.]
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Science and Engineering Practices
/Analyzing and Interpreting Data

/Analyzing data in 3i 5 builds on Ki 2
experiences and progresses to
introducing quantitative approaches to
collecting data and conducting multiple
trials of qualitative observations. When
possible and feasible, digital tools should
be used.

1 Analyze and interpret data to make
sense of phenomena using logical
reasoning. (3-LS4-1)

Engaging in Argument from Evidence
Engaging in argument from evidence in 3i
5 builds on Ki 2 experiences and
progresses to critiquing the scientific
explanations or solutions proposed by
peers by citing relevant evidence about
the natural and designed worlds.

1 Construct an argument with
e\gdence, data, and/or a model. (3-

9 Construct an argument with evidence.
(3-LS4-3)

9 Make a claim about the merit of a
solution to a problem by citing relevant
evidence about how it meets the criteria
and constraints of the problem. (3-LS4-
4)

Disciplinary Core Ideas

LS2.C: Ecosystem Dynamics,
Functioning, and Resilience

9 When the environment changes in
ways that affect
characteristics, temperature, or
availability of resources, some
organisms survive and reproduce,
others move to new locations, yet
others move into the transformed
environment, and some die.
(secondary to 3-LS4-4)

a

LS2.D: Social Interactions and Group
Behavior
9 Being part of a group helps animals
obtain food, defend themselves, and
cope with changes. Groups may

Crosscutting Concepts
Cause and Effect

1 Cause and effect relationships
are routinely identified and used
tosexglain change. (3- LS2-1),(3-
LS4

Scale, Proportion, and Quantity
1 Observable phenomena exist
from very short to very long time
periods. (3-LS4-1)

Systems and System Models

|A system can be described in terms of
its components and their interactions.
(3-LS4-4)

serve different functions and vary
dramatically in size. (Note: Moved
fromKi 2) (3-LS2-1)

LS4.A: Evidence of Common Ancestry
and Diversity

1 Some kinds of plants and animals
that once lived on Earth are no
longer found anywhere. (Note:

Moved from Ki 2) (3-LS4-1)

9 Fossils provide evidence about the
types of organisms that lived long ago
and also about the nature of their
environments. (3-LS4-1)

Connections to Engineering,
Technology, and Applications of
Science

Interdependence of Science,
Eng(meerlng, and Technology

1 Knowledge of relevant scientific
concepts and research findings is
important in engineering. (3-LS4-4)

LS4.C: Adaptation
9 For any particular environment,
some kinds of organisms survive
well, some survive less well, and
some cannot survive at all. (3-LS4-

3)
LS4.D: Biodiversity and Humans

Populations live in a variety of habitats, and
change in those habitats affects the
organisms living there. (3-LS4-4)

Connections to Nature of Science

Scientific Knowledge Assumes an
Order and Consistency in Natural
Systems

i Science assumes consistent

patterns in natural systems. (3-LS4-
1

Connections to other DCIs in third grade: 3.

ESS2.D (3-LS4-3), 3.E553.B (3-L54-4)

/Articulation of DCIs across grade-levels: K.ESS3.A (3-LS4-3)(3-LS4-4); K.ETS1.A (3-LS4-4); 1.LS1.B (3-LS2-1); 2.LS2.A (3-
LS4-3),(3-LS4-4); 2.L.S4.D (3-LS4-3),(3-LS4-4); 4.ESS1.C (3-LS4-1); 4.ESS3.B (3-LS4-4); 4.ETS1.A (3-LS4-4); MS.LS2.A (3-
LS2-1),(3-LS4-1)(3-LS4-3),(3-LS4-4); MS.LS2.C (3-LS4-4); MS.LS4.A (3-LS4-1); MS.LS4.B (3-LS4-3); MS.LS4.C (3-LS4-3),
(3-LS4-4); MS.ESS1.C (3-LS4-1),(3-LS4-3),(3-LS4-4); MS.ESS2.B (3-LS4-1); MS.ESS3.C (3-LS4-4)
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3"“ TEACHING THREE: Inheritance and Variation of Traits: Life Cycles and Traits (3-LS1,
LS3, LS4)

Catholic Identityt
91 Students will be able tdiscusshe theoryof evolutionin the context of Catholic teachiradpout
the origin of life;
f Students will be able to work coopabilaes.i vel vy,
1 Students will be able to compare/describe life from the fossil record with modern life forms and
discuss Biblicalmplications
| Shtudentswill be ableto discusghe theory of evolutionin the contextof Catholic teachingabout
the
9 origin of life;
f Students will be able to work coop abiltaes.i vel vy,

Catholic Scientistsi Albertus Magnus(patron saint of naturalsciences);Paula Gonzalez(Roman
Catholic Sister and professor of biologyeanBaptiste Lamarck(French naturalist, biologisan d
academic whose theories on evolution preceded those ofi)a@Gvegor Mende(Father of Genetics and
Established Patterns of Inheritance)

Vocabulary
1 Living Things: mammal, plant, cell, classify, growth, inherit, offspring, organism,
reproductionfissue
1 Plants bulb, chlorophyll, cone, germinate, plant, ras#ed, seed coat, seedlistem
1 Animals: amphibianarthropod, invertebrate, mammal, reptile, insect, fish, bird, vertebrate
offspring, reproduction, classify, inherigrowth

Students who demonstrate understanding can:

3.LS1.1 Develop models to describe that organisms have unique and diverse life cycles but all have in
common birth, growth, reproduction, and death. [Clarification Statement: Changes organisms go through
during their life form a pattern.(plants and animals)] [Assessment Boundary: Assessment of plant life cycles
is limited to those of flowering plants. Assessment does not include details of human reproduction.]

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. [Clarification
Statement: Patterns are the similarities and differences in traits shared between offspring and their parents,
or among siblings. Emphasis is on organisms other than humans.] [Assessment Boundary: Assessment
does not include genetic mechanisms of inheritance and prediction of traits. Assessment is limited to non-
human examples.]

MS-LS3-2 Develop and use a model to describe why asexual reproduction results in offspring with
identical genetic information and sexual reproduction results in offspring with genetic variation.
[Clarification Statement: Emphasis is on using models such as Punnett squares, diagrams, and simulations
to describe the cause and effect relationship of gene transmission from parent(s) to offspring and resulting
genetic variation.] 7" Grade Standard

3. LS3.2. 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 plants grown with
insufficient water are stunted; and, a pet dog that is given too much food and little exercise may become
overweight.]

Introduce MS-LS4-4Construct an explanation based on evidence that describes how genetic variations of traits in a
popul ation increase some individualsé probabilit
[Clarification Statement: Emphasis is on using simple probability statements and proportional reasoning to
construct explanations.] 7" Grade Standard

Introduce
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3. LS4.2. Use evidence to construct an explanation for how the variations in characteristics among individuals

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

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

4™ Grade Standard

Developing and Using Models

Modeling in 3i 5 builds on Ki 2
experiences and progresses to
building and revising simple models
and using models to represent events
and design solutions.
9 Develop models to describe
phenomena. (3-LS1-1)
/Analyzing and Interpreting Data
/Analyzing data in 3i 5 builds on Ki 2
experiences and progresses to
introducing quantitative approaches to
collecting data and conducting multiple
trials of qualitative observations. When
possible and feasible, digital tools
should be used.
1 Analyze and interpret data to make
sense of phenomena using logical
reasoning. (3-LS3-1)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing solutions in
3i 5 builds on Ki 2 experiences and
progresses to the use of evidence in
constructing explanations that specify
\variables that describe and predict
phenomena and in designing multiple
solutions to design problems.

1 Use evidence (e.g., observations,
patterns) to support an explanation.
(3-LS3-2)

1 Use evidence (e.g., observations,
patterns) to construct an explanation.
(3-LS4-2)

Connections to Nature of Science

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

Science and Engineering Practices

Disciplinary Core Ideas

LS1.B: Growth and Development of
Organisms

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

LS3.A: Inheritance of Traits

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

1 Other characteristics result from
individual sé inter g
environment, which can range from diet
to learning. Many characteristics involve
both inheritance and environment. (3-
LS3-2)

LS3.B: Variation of Traits

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

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

LS4.B: Natural Selection

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

Crosscutting Concepts
Patterns

1 Similarities and differences in
patterns can be used to sort and
classify natural phenomena. (3-LS3-
1)

1 Patterns of change can be used to
make predictions. (3-LS1-1)

Cause and Effect

Cause and effect relationships are
routinely identified and used to explain
change. (3-LS3-2),(3-LS4-2)

Connections to other DCIs in third grade:

3.LS4.C (3-LS4-2)

Articulation of DCls across grade-levels:

1.LS3.A (3-LS3-1),(3-LS4-2); 1.LS3.B (3-LS3-1); MS.LS1.B (3-LS1-1),
MS.LS2.A (3-LS4-2); MS.LS3.A (3-LS3-1); MS.LS3.B (3- LS3-1),(3-LS4-2); MS.LS4.B (3-LS4-2)

(3-LS3-2);
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3" TEACHING UNIT FOUR: Weather and Climate (3-ESS2, 3-ESS3)

Catholic Identityi
1 Students will be able to discuss weathdated topicsn the context of Catholic teachings about
social justice, imelationship to naturalisasters;

E

encompasses thaiverse;

= =

God as

Studens will be able to understand that God calls us to care focrdetion;
Students will be able to connect concepts and skills learned in science with an understanding of

the center of dhlings;

Students wil/ be able to work coopabhilies$;i vely
t

Students wil/ be abl e 0 ucredtierregigtsapasi Eatthh and

9 Students will be able to demonstrate stewardshijued wih Catholic values in the care of local and
global environments in the event of a weathelated hazard.

Catholic Scientist§ GaspardGustave CorioligFormulated laws regarding rotating systems, which later
became known as the Coriolis effediieodoric of FreibergGave the first geometrical analysis of the
rainbow);Evangelista Torricell{Inventor of the barometerilbertus MagnugPatron saint ofatural

sciences)Roger Bacor{Franciscan friar and early advocate of the scientific metivay; Turman

(HMumans

are called to a special task of <car

image in a unique wayo )

Vocabulary

1 Ecology, community, decomposer , energy pyramid , evolution, nonrenewable, pollution,
renewable resource, symbiosis, biomass, conservdiifusion, energytransfer,food chain,

habitat,

population,producer, resource, biome, commensalisomsumerecosystem,

environment, greenhouse effect, natural resource, reuseolerce

E I E ]

The Water Cycle water table, clouds,atmosphere,condensationevaporationglacier,
groundwater, ocean, water cycle, water vapor
The Weather biome, habitat, savannah, tundra, arctic, taiga, biospthesert rain forest, nimbus,

warm front, climate, cold front, force freeze, hail, meitecipitation thunderstorm, weather
conditions, sleet, forecast, heat, hurricane, lightning, meteoroltayisado, weather, weatheane

ng

Students who demonstrate understanding can:

3. ESS2.1.

Introduce

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 and bar graphs. Assessment does not include climate change.]

MS-ESS2-6 Develop and use a model to describe how unequal heating and rotation of the Earth
cause patterns of atmospheric and oceanic circulation that determine regional climates. [Clarification
Statement: Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution.
Emphasis of atmospheric circulation is on the sunlight-driven latitudinal banding, the Coriolis effect, and
resulting prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean
convection cycle, which is constrained by the Coriolis effect and the outlines of continents. Examples of
models can be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment
does not include the dynamics of the Coriolis effect.]6th Grade Standard

3. ESS2.2.

Obtain and combine information to describe climates in different regions of the world. [Clarification
Statement: Biomes such as tundra, rain forest, desert, tropical, sub-tropical, savanna, etc.]

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 solutions to weather-related hazards could include
barriers to prevent flooding, wind resistant roofs, and lightning rods.]
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Science and Engineering Practices
/Analyzing and Interpreting Data

IAnalyzing data in 3i 5 builds on Ki 2
experiences and progresses to
introducing quantitative approaches to
collecting data and conducting multiple
trials of qualitative observations. When
possible and feasible, digital tools
should be used.

1 Represent data in tables and various
graphical displays (bar graphs and
pictographs) to reveal patterns that
indicate relationships. (3-ESS2-1)

Engaging in Argument from

Evidence

Engaging in argument from evidence in

3i 5 builds on Ki 2 experiences and

progresses to critiquing the scientific
explanations or solutions proposed by
peers by citing relevant evidence about
the natural and designed world(s).

9 Make a claim about the merit of a
solution to a problem by citing
relevant evidence about how it meets
the criteria and constraints of the
problem. (3-ESS3-1)

Obtaining, Evaluating, and

Communicating Information

Obtaining, evaluating, and

communicating information in 3i 5

builds on Ki 2 experiences and

progresses to evaluating the merit and

accuracy of ideas and methods.

9 Obtain and combine information from
books and other reliable media to
explain phenomena. (3-ESS2-2)

Disciplinary Core Ideas
ESS2.D: Weather and Climate

9 Scientists record patterns of the
weather across different times and
areas so that they can make
predictions about what kind of weather
might happen next. (3-ESS2-1)

9 Climate describes a range of an area's
typical weather conditions and the
extent to which those conditions vary
over years. (3-ESS2-2)

ESS3.B: Natural Hazards

9 A variety of natural hazards result from
natural processes.

fHumans cannot eliminate natural
hazards but can take steps to reduce
their impacts. (3-ESS3-1) (Note: This
Disciplinary Core Idea s also addressed
by 4-ESS3-2.)

Crosscutting Concepts

i Patterns

1 Patterns of change can be used to
make predictions. (3-ESS2-1),(3-
ESS2-2)

i Cause and Effect

i Cause and effect relationships are

explain change. (3-ESS3-1)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Engineering, Technology,

and Science on Society and the

Natural World

1 Engineers improve existing

technologies or develop new ones to
increase their benefits (e.g., better
artificial limbs), decrease known risks
(e.g., seatbelts in cars), and meet
societal demands (e.g., cell phones).
(3-ESS3-1)

Connections to Nature of Science

Science is a Human Endeavor
1 Science affects everyday life. (3-
ESS3-1)

routinely identified, tested, and used to

Connections to other DCIs in third grade: N/A

ESS2-1); 4.ESS3.B (3-ESS3-1);

5.ESS2.A (3-ESS2-1);

Articulation of DCIs across grade-levels: K.ESS2.D (3-ESS2-1); K.ESS3.B (3-ESS3-1); K.ETS1.A (3-ESS3-1); 4.ESS2.A (3-
4 ETS1.A (3-ESS3-1) ;
MS.ESS2.D (3-ESS2-1),(3-ESS2-2); MS.ESS3.B (3-ESS3-1)

MS.ESS2.C (3-ESS2-1),(3-ESS2-2);
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3" TEACHING UNIT FIVE: Engineering Design

Catholic Identity
9 Students will be able to understand the responsibditiake care of their own spiritual and
physicalwell-being;

1 Students will be able to understand that God calls us to care forddison;
9 Students will be able to connect concepts and skills leannszence with an understanding of
God as the center of all things;
T Students wil/l be able to wor k ades,andabibtiesi vel vy,
1 Students will be able to demonstrate stewardship imbued with Catholic values iretbéloaal

and global environments.
Catholic/Christian Scientist§ (Pertinent to subject of Research)

Vocabularyi (Pertinent to subject of resea)ch

Students who demonstrate understanding can:
3. ETS1.1. 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. ETS1.2. 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.
3. ETS1.3. 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.
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
IAsking Questions and Defining ETS1.A: Defining and Delimiting Influence of Science, Engineering,
Problems Engineering Problems and Technology on Society and the
Natural World
IAsking questions and defining problems 9 Possible solutions to a problem are
in 31 5 builds on grades Ki 2 experiences limited by available materials and fPeopleds needs and
and progresses to specifying qualitative resources (constraints). The success over time, as do their demands for new
relationships. of a designed solution is determined and improved technologies. (3-5-
1 Define a simple design problem that by considering the desired features ETS1-1)
can be solved through the of a solution (criteria). Different 1 Engineers improve existing technologies
development of an object, tool, proposals for solutions can be or develop new ones to increase their
process, or system and includes compared on the basis of how well benefits, decrease known risks, and
several criteria for success and each one meets the specified criteria meet societal demands. (3-5-ETS1-2)
constraints on materials, time, or cost. for success or how well each takes
(3-5-ETS1-1) the constraints into account. (3-5-
Planning and Carrying Out ETS1-1)
Investigations ETS1.B: Developing Possible
Planning and carrying out investigations  [Solutions
to answer questions or test solutions to 1 Research on a problem should be
problems in 3i 5 builds on Ki 2 carried out before beginning to
experiences and progresses to include design a solution. Testing a solution
investigations that control variables and involves investigating how well it
provide evidence to support explanations performs under a range of likely
or design solutions. conditions. (3-5-ETS1-2)
1 Plan and conduct an investigation 1 At whatever stage, communicating
collaboratively to produce data to with peers about proposed solutions
serve as the basis for evidence, using is an important part of the design
fair tests in which variables are process, and shared ideas can lead to
controlled and the number of trials improved designs. (3-5-ETS1-2)
considered. (3-5-ETS1-3) I Tests are often designed to identify
Constructing Explanations and failure points or difficulties, which
Designing Solutions suggest the elements of the design
Constructing explanations and that need to be improved. (3-5-
desianinag solutions in 3i' 5 builds on Ki 2
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experiences and progresses to the use
of evidence in constructing explanations
that specify variables that describe and
predict phenomena and in designing
multiple solutions to design problems.

1 Generate and compare multiple
solutions to a problem based on how
well they meet the criteria and
constraints of the design problem. (3-
5-ETS1-2)

ETS1-3)

ETS1.C: Optimizing the Design
Solution
9 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-
ETS1-3)

Connections to 3-5-ETS1.A: N/A
Connections to 3-5-ETS1.B: N/A
Connectionsto3-5-ETS1.C:N/A

Articulation of DCIs across grade-bands: K-2.ETS1.A (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3); K-2.ETS1.B (3-5-ETS1-2); K-
MS.ETS1.A (3-5- ETS1-1); MS.ETS1.B (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3);

2.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3);
MS.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3)
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ReligiousOvertones in Intermediate Grades (45) Science

In the intermediate grades, science takes on a more complex aspect. Although the beauty of God's creation is still the
foundation, natural processes of life are seen to be the planned thoughtfulness of God.

Even in the natural order of things, the Physical, Life, and Earth Sciences show that all of God's creation works in
perfect har mony. Students explore the fact that fcre
other, in the service @ach other."Catechism of the Catholic Church 2 #340, Part |

How creation changes through evolution again shows that God is still with us, guiding ednawging world. The
biblical story of creation is put into the context of today in exhibiting @@d's beauty is still unfolding into ultimate
perfection in spite of evil.Gatechism of the Catholic Church 2 #310, Part |

The concept of stewardship is again emphasized, pointing out our role in caring for creation and using all of what
God gave us. Therefore, ecologicalincernsare addressed within this context of stewardship. As caretakéng

Earth, students hawie responsibility of learning to use and protect our resources in ways that will benefit future
generations.
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Fourth Grade

The performance expectations in fourth grade help st
and what are some thisghey can do? How can water, ice, wind and vegetation change the land? What patterns of
Earthdés features can be determined with the use of ma
survival, growth, behavior, and reproduction of plantsamchals? What is energy and how is it related to motion?

How i s energy transferred? How can energy be wused to
to describe patterns of waves in terms of amplitude and wavelength, and that wes@sseaobjects to move.

Students are expected to develop understanding effénes of weathering or the rate of erosion by wéder,wind,

or vegetation. They apply their knowledge of natural Earth processes to gene@enpace multiple solutions to

reduce the impacts of such processeh @hma n s . In order to describe pattern:
and interpret data from maps. Fourth graders are expected to develop an understanding that plants amalvanimals
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 evidnce 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 aemts 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 matteersgsand system models; interdepend@ficeience, 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 foadé pgerformance expectations, students are

expected to demonstrate graajgpropriate proficiency in asking questions, developimgj using models, planning

and carrying out investigations, analyzangd interpreting data, constructing explanations andjaiesj solutions,

engaging in argumeiitom evidence, and obtaining, evaluating, @ehmunicating information. Students are

expected to use these practices to demonstrate understanding of the core ideas.

Suggested Cross Curricular and Catholic Social Thaxg Links

1 Students will write essays explaining how and why we need to balance our use of energy with our
responsibility to protedbod 6 s cr eati on. (Rel i gioArts) Science, So
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4" TEACHING UNIT ONE: Energy (4-PS3)

Catholic Identityi God6s strengt h, Jeremiah 32:27; Daily st
God, Nehemiah 6:9

Catholic/Christian Scientistsi G.G. Coriolis( Ear t h 6 s Galileat Gatilai (Father; of modern
science);Roger Bacor(Scientific Method);lsaac Newtor(Gravity and Laws of Motion); Tycho Brahe;
Johannes Kepler, Nicholaus Copernicus

Vocabulary
1 Force: acceleration, conductoeffort force, frameof reference, gravity, magnet, magnetic pole,
newton, relative motion, unbalanckace, balanced force, electromagnet, force, friction, inertia,
magnetic field, motion, position, speedyrk
1 Simple Machinesfulcrum, inclined plane, lever, pullegcrew,simple machine, wedgesheeland
axle, load, work

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 any precise or quantitative definition of energy.]

4. PS3.2. Make observations to provide evidence that energy can be transferred from place to place by sound,
light, heat, and electric currents. [Clarification Statement: This would include open and closed circuits,
musical instruments, conductivity, etc. Assessment Boundary: Assessment does not include quantitative
measurements of energy.] (Static electricity is covered in 3" grade)

Introduce 1-PS4-1 Plan and conduct investigations to provide evidence that vibrating materials can make
sound and that sound can make materials vibrate. [Clarification Statement. Examples of vibrating
materials that make sound could include tuning forks and plucking a stretched string. Examples of how
sound can make matter vibrate could include holding a piece of paper near a speaker making sound and
holding an object near a vibrating tuning fork.] First Grade Standard

4. PS3.3. IAsk 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 to the change in speed, not on the
forces, as objects interact. ex. friction, gravity, mass] [Assessment Boundary: Assessment includes direction
of change and the reaction of the object impacted (observable change). It does not include quantitative
measurements of energy.]

Introduce MS-PS2-1 Apply Newtonds Third Law to design a solut
colliding objects. [Clarification Statement: Examples of practical problems could include the impact of
collisions between two cars, between a car and stationary objects, and between a meteor and a space
vehicle.] [Assessment Boundary: Assessment is limited to vertical or horizontal interactions in one
dimension.] 8" Grade Standard

4.PS3.4 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 electrical
energy into motion energy of a vehicle, light, or sound; and, a passive solar heater that converts light into
heat. Examples of constraints could include the materials, 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.]
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Science and Engineering Practices

Developing and Using Models

Modeling in Ki 2 builds on prior
experiences and progresses to include
using and developing models (i.e.,
diagram, drawing, physical replica,
diorama, dramatization, or storyboard)
that represent concrete events or
design solutions.

i Use a model to represent
relationships in the natural world. (K-
ESS3-1)

/Analyzing and Interpreting Data
)Analyzing data in Ki 2 builds on prior
experiences and progresses to
collecting, recording, and sharing
observations.

1 Use observations (firsthand or from
media) to describe patterns in the
natural world in order to answer
scientific questions. (K-LS1-1)

Engaging in Argument from
Evidence

Engaging in argument from evidence in
Ki 2 builds on prior experiences and
progresses to comparing ideas and
representations about the natural and
designed world(s).

9 Construct an argument with evidence
to support a claim. (K-ESS2-2)

Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in Ki 2
builds on prior experiences and uses
observations and texts to
communicate new information.

91 Communicate solutions with others in
oral and/or written forms using
models and/or drawings that provide
detail about scientific ideas. (K-ESS3-
3)

Connections to Nature of Science

Scientific Knowledge is Based on
Empirical Evidence

Scientists look for patterns and order when
making observations about the world. (K-
LS1-1)

LS1.C: Organization for Matter and
Energy Flow in

Organisms
1 All animals need food in order to live
and grow. They obtain their food from
plants or from other animals. Plants
need water and light to live and grow.
(K-LS1-1)

ESS2.E: Biogeology
1 Plants and animals can change their
environment. (K-ESS2-2)
ESS3.A: Natural Resources
1 Living things need water, air, and
resources from the land, and they live
in places that have the things they
need. Humans use natural resources
for everything they do. (K-ESS3-1)

ESS3.C: Human Impacts on Earth

Systems

1 Things that people do to live
comfortably can affect the world
around them. But they can make
choices that reduce their impacts on
the land, water, air, and other living
things. (secondary to K-ESS2-2),(K-
ESS3-3)

ETS1.B: Developing Possible

Solutions

1 Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for a
probl emds solution
(secondary to K-ESS3-3)

Patterns

9 Patterns in the natural and human
designed world can be observed and
used as evidence. (K-LS1-1)

Cause and Effect
9 Events have causes that generate
observable patterns. (K-ESS3-3)

Systems and System Models
9 Systems in the natural and designed
world have parts that work together.
(K-ESS2-2),(K-ESS3-1)

Connections to other DCIs in kindergarten: K.ETS1.A (K-ESS3-3)

Articulation of DCIs across grade-levels: 1.LS1.A (K-LS1-1),(K-ESS3-1); 2.LS2.A (K-LS1-1); 2.ETS1.B (K-ESS3-3); 3.LS2.C (K-
LS1-1); 3.LS4.B (K-LS1-1); 4.ESS2.E (K-ESS2-2); 4.ESS3.A (K-ESS3-3); 5.LS1.C (K-LS1-1); 5.LS2.A (K-LS1-1),(K-ESS3-1);
5.ESS2.A (K-ESS2-2),(K-ESS3-1); 5.ESS3.C (K-ESS3-3)
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4" TEACHING UNIT TWO: Waves: Waves and Information (4-PS4)

Catholic Identity

T
T

T
T

Understand the respsibility to take care of the studerdg\sn spiritual and physicakell-being.
Understand that God calls us to care for ¢feation;Connect concepts and skills learned in

science with an understanding@éd as the center of alings.

Studentswill beableto identify the relationshipsbetweenthe rolesof sciencetechnology,and

Catholic ethics in the global community.

Students will be able to work coopeabidi¢si vely,

Catholic/Christian Scientistg Christian DopplefDiscovered that the frequency of a wave depends on the
relaive speed of the source and the observer, developinBdppler Effect; August Kundt(\Worked in

the domains of sound and lighrnst Chladni(Developed the caldation of the speedfasound for
differentgasey Isaac Newtorfldentified sound as langitudinal wave)

Vocabulary1 acoustics, amplification, amplitude, decibel, trough, frequency, wavelength, waves, wave
length, sound energy, frequency, pitch, sound wave, vibrations, volume

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 objects to move. [Clarification Statement: Examples of models could include diagrams,
analogies, and physical models using wire to illustrate wavelength and amplitude of waves.] [Assessment
Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves,
or quantitative models of amplitude and wavelength.]

4. PS4.3.

Review from 1-PS4-4 Use tools and materials to design and build a device that uses light or sound to solve the
First Grade problem of communicating over a distance. [Clarification Statement: Examples of devices could include

Generate and compare multiple solutions that use patterns to transfer information. [Clarification Statement:
Examples of solutions could include drums sending coded information through sound waves, using a grid of
16s and 06s representing bl abola mctue, avdhusing Klorse codesteesend
text, Braille writing.] May be combined with standard 4-PS3-2.

a | ight source to send signal s, paper cup and str
Boundary: Assessment does not include technological details for how communication devices work.] First
Grade Standard
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Science and Engineering Practices
Developing and Using Models

Modeling in 3i 5 builds on Ki 2
experiences and progresses to
building and revising simple models
and using models to represent events
and design solutions.

9 Develop a model using an analogy,
example, or abstract representation
to describe a scientific principle. (4-
PS4-1)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing solutions
in 3i 5 builds on Ki 2 experiences and
progresses to the use of evidence in
constructing explanations that specify
\variables that describe and predict
phenomena and in designing multiple
solutions to design problems.

i Generate and compare multiple
solutions to a problem based on how
well they meet the criteria and
constraints of the design solution.

(4-PS4-3)

Connections to Nature of Science

Scientific Knowledge is Based on
Empirical Evidence
1 Science findings are based on
recognizing patterns. (4- PS4-1)

Disciplinary Core Ideas
PS4.A: Wave Properties

9 Waves, which are regular patterns of
motion, can be made in water by
disturbing the surface. When waves
move across the surface of deep
water, the water goes up and down
in place; there is no net motion in the
direction of the wave except when
the water meets a beach. (Note:
This grade band endpoint was
moved from Ki 2). (4-PS4-1)

9 Waves of the same type can differ in
amplitude (height of the wave) and
wavelength (spacing between wave
peaks). (4-PS4-1)

PS4.C: Information Technologies
and Instrumentation

9 Digitized information can be
transmitted over long distances
without significant degradation. High-
tech devices, such as computers or
cell phones, can receive and decode
informationd convert it from digitized
form to voiced and vice versa. (4-
PS4-3)

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. (secondary to 4- PS4-3)

Crosscutting Concepts
Patterns

9 Similarittes and differences in
patterns can be used to sort and
classify natural phenomena. (4-
PS4-1)

9 Similarities and differences in patterns
can be used to sort and classify
designed products. (4-PS4- 3)

Connections to Engineering,
Technology, and Applications of
Science

Interdependence of Science,
Engineering, and Technology
9 Knowledge of relevant scientific
concepts and research findings is
important in engineering. (4-PS4-3)

Connections to other DCIs in fourth grade: 4.PS3.A (4-PS4-1); 4.PS3.B (4-PS4-1); 4. ETS1.A (4-PS4-3)

Articulation of DCls across grade-levels: K.ETS1.A (4-PS4-3); 1.PS4.C (4-PS4-3); 2.ETS1.B (4-PS4-3); 2.ETS1.C (4-PS4-3);
3.PS2.A (4-PS4-3); MS.PS4.A (4-PS4-1); MS.PS4.C (4-PS4-3); MS.ETS1.B (4-PS4-3)
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4" TEACHING UNIT THREE: Structure, Function, and Information Processing (4-PS4, 4- LS1)

Catholic Identity

1 Students will be able to understand the responsibditiake care of their own spiritual and
physicalwell-being
Students will be able to understand that God calls us to care forddison;
Students will be able to connect concepts and skills leanrgzence with an understanding
of God as the center of alings;
1 Studentswill beableto identify the relationshipsbetweenthe rolesof sciencetechnology,
and_Catholic ethics in the global community;
Students will be able to work cooperatively, ané s pect each ot hbditegss 1 de
Students will be able to demonstrate stewardship imbued with Catholic values in the care of
local and globaénvironments;
Students will be able to relate concepts of heredity and reproduction to Céthohing;
Students will be able to discuss the theory of evolution in the context of Catholic teaching
about the origin ofife.

)l
T

= =4

= =

Catholic/Christian Scientistg Christian DopplefDiscovered that the frequency of a wave depends on the
relative speed of thsource and the observer, developingdbppler Effect; August Kundt(Worked in the
domains of sound and lightErnst Chladni{Developed the caldation of the speedf@sound for different
gasey lsaac Newton(ldentified sound as a longitudinal wavelarl Linnaeus(plants) Louis Pasteur
(bacteriology); Gregor Mendel (genetics through plant researchignaz Semmelweis(antiseptic
procedures)Stephen Halefbotany, pneumatic chemistry, physiology)

Vocabulary acoustics, amplification, amplitudelecibel, trough, frequency, wavelength, waves, wave
length, sound energy, frequency, pitch, sound wave, vibrations, volume

1 Animals: arthropod,camouflageinvertebrate mammal, birds, metamorphosis, mollusk,
vertebrateamphibian

1 Body Systems digestive system,circulatory system,nervoussystem, muscular system,
respiratorysystem, skeletal system, heart, nerve

1 Classification: Domain kingdom, diversityplants,animals, protistreptile,fungi, taxonomy,
classify

1 Ecology:camouflage,classfication, decomposer, energy pyramld habiatural
resource,Joxygen, population, primary consumer, succession, water cycle, secondary consumer,
producer, predator, photosynthesis, migration, herbivore, energy transfer, ecosystem,
community, carnivore, consumer, endangered species, food chain, mimicry, nutrietigmoll
prey,recycling,shelter

1 Ecosystems and Resourcesidangeredpeciespopulation, classification, heredity, inherited
traits, photosynthesis, community, migration, mimicry, oxygen, nonrenewable, nutrient,
shelter natural resource, pollution, sussgon, renewable resource, recycling, habitat,
ecosystem

1 Living Things: fertilization, life cycle, offspring, organismparent, sexual reproduction, spore
variation cell

1 Organs:cell, organ, tissue, orgaystem(all organs depending on the chosen curriculum; for
example, but not limited te&sophagus, large intestine, stomach, brain, lungs, sitedtine)

1 Plants: germinate, germination, nonvascular plant, pollesijination,transpiration,
vascular plantchlorophyll

The Energy Pyramidherbivore, prey, food chain, energy transfer, consumer, carnivore, energy
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pyramid,decomposer, producer, predator adaptatiecosystem, species, environment,
migration, biotic, abiotic, niche, resourceamouflage

Students who demonstrate understanding can:

4. PS4.2. Develop a model to describe that light reflecting from objects and entering the eye allows objects to
be seen. [Clarification Statement: Light follows a straight path, causing shadow. Light reflects or refracts
hen it speeds up and slows down based on the medium it travels through- opaque, transparent,
translucent objects.[Assessment Boundary: Assessment does not include knowledge of specific colors
reflected and seen, the cellular mechanisms of vision, or how the retina works.]
. 1-PS4-2 Make observations to construct an evidence-based account that objects in darkness can be
Review from seen only when illuminated. [Clarification Statement: Examples of observations could include those made
First grade in a completely dark room, a pinhole box, and a video of a cave explorer with a flashlight. lllumination could
be from an external light source or by an object giving off its own light.] First Grade Standard
1-PS4-3Plan and conduct investigations to determine the effect of placing objects made with
different materials in the path of a beam of light. [Clarification Statement: Examples of materials could
include those that are transparent (such as clear plastic), translucent (such as wax paper), opaque (such as
cardboard), and reflective (such as a mirror).] [Assessment Boundary: Assessment does not include the
speed of light.] First Grade Standard

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

Review from 1-LS1-1Use materials to design a solution to a human problem by mimicking how plants and/or
First Grade animals use their external parts to help them survive, grow, and meet their needs. [Clarification
Statement: Examples of human problems that can be solved by mimicking plant or animal solutions could
include designing clothing or equipment to protect bicyclists by mimicking turtle shells, acorn shells, and
animal scales; stabilizing structures by mimicking animal tails and roots on plants; keeping out intruders by
mimicking thorns on branches and animal quills; and, detecting intruders by mimicking eyes and ears.] First
Grade Standard

MS-LS1-4Use argument based on empirical evidence and scientific reasoning to support an
explanation for how characteristic animal behaviors and specialized plant structures affect the
probability of successful reproduction of animals and plants respectively. [Clarification Statement:
Examples of behaviors that affect the probability of animal reproduction could include nest building to
protect young from cold, herding of animals to protect young from predators, and vocalization of animals
and colorful plumage to attract mates for breeding.] 7th Grade Standard

MS-LS1-3Use argument supported by evidence for how the body is a system of interacting
subsystems composed of groups of cells. [Assessment should include the circulatory, excretory,
digestive, respiratory, muscular, skeletal, and nervous systems.] 7th Grade Standard

Introduce

4.LS1.2. Use a model to describe that animals receive different types of information through their senses,
process the information in their brain, and respond to the information in different ways. [Clarification
Statement: Emphasis is on systems of information transfer. (nervous system)] [Assessment Boundary:
Assessment does not include the mechanisms by which the brain stores and recalls information or the
mechanisms of how sensory receptors function.]




Science and Engineering Practices
Developing and Using Models

Modeling in 3i 5 builds on Ki 2
experiences and progresses to building
and revising simple models and using
models to represent events and design
solutions.

1 Develop a model to describe
phenomena. (4-PS4-2)

9 Use a model to test interactions
concerning the functioning of a natural
system. (4-LS1-2)

Engaging in Argument from

Evidence

Engaging in argument from evidence in

3i 5 builds on Ki 2 experiences and

progresses to critiquing the scientific

explanations or solutions proposed by

peers by citing relevant evidence about

the natural and designed world(s).

1 Construct an argument with evidence,
data, and/or a model. (4-LS1-1)

Disciplinary Core Ideas

PS4.B: Electromagnetic Radiation

1 An object can be seen when light
reflected from its surface enters the
eyes. (4-PS4-2)

LS1.A: Structure and Function
9 Plants and animals have both internal
and external structures that serve
various functions in growth, survival,
behavior, and reproduction. (4-LS1-1)
LS1.D: Information Processing
1 Different sense receptors are
specialized for particular kinds of
information, which may be then
processed by the
Animals are able to use their
perceptions and memories to guide
their actions. (4-LS1-2)

a

Crosscutting Concepts
Cause and Effect

9 Cause and effect relationships are
routinely identified. (4-PS4-2)

Systems and System Models
9 A system can be described in terms of
its components and their interactions.
(4- LS1-1), (LS1-2)

Connections to other DCIs in this grade-level: N/A

Articulation of DCls across grade-levels:

1.PS4B (4-PS4-2); 1.LSIA (4-LS1-1); 1.LS1.D (4-LS1-2);3.LS3.B (4-LS1-1);

MS.PS4.B (4-PS4-2); MS.LSLA (4-LS1-1),(4-LS1-2); MS.LS1.D (4-PS4-2),(4-LS1-2)
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A"TEACHI NG UNI T FOUR: Earthdés Systems: -BBS%lpdcesses
ESS2, 4-ESS3)

Catholic Identity

T

= =4

E |

Students will be able to compare/describe life from the fossil record with modern life forms
and discuss8iblical implications;

Students will be able to discuss the theory of evolution in the context of Catholic teaching
aboutithe origin of life;

Students will be able to work coop abilides;i vel y.
Students will beable to demonstrate stewardship imbued with Catholic values in the case
of local and globaénvironments;

Students wil/ be able to work coop abiles;i vel y.
Students will be able to identify the relationshigtween the roles of science, technology
and Catholic ethics in the globadmmunity.

Catholic/Christian Scientist§ Charles Doolittle Walcot(Paleontoogy, geological survey ratigraphy);
Alfred Wegener (nonChristian; continental drift, plate tectonic§icolas StendBishop, and Father of
Stratigraphy);GaspardGustave CorioligFormulated laws regarding rotating systems, which later became
known as the Coriolis effect§braham OrteliugCreated the first modern atlas and theorized on continental
drift); Albertus MagnugPatron saint of natural scienceBpger Bacor{Franciscan friar and early advocate

of the scientific method)Johannes Gutenbe(tnventor of the priring press)Léon Foucaul{Invented the
Foucault pendulum to measure the effect of the earth's rotatio@galileo Galilei(1564 1642)i Father of
modern science

Vocabulary

T

Earthquakes:crust, pressure, continentift, fault line, oceaniccrust,seismograph, shock
waves, subduction zone, compression, earthquake, earthquake focus, epicenter, fault, plate,
plate tectonics, transverse watsjnami

Ecology. camouflage, classification, decomposer, energy pyramid, habitat, natural
resourcepxygen, population, primary consumer, succession, water cycle, secondary consumetr,
producer, predator, photosynthesis, migration, herbivore, energy transfer, ecosystem,
community, carnivore, consumer, endangered species, food chain, mimicry, nutriengmolluti
prey, recycling, shelter

Ecosystems and Resourcesndangeredpeciespopuldion, classification, heredity, inherited
traits, photosynthesis, community, migration, mimicry, oxygen, nonrenewable, nutrient, shelter,
natural resource, pollution, success renewable resource, recycling, habitat, ecosystem
Formation: deposition,erosion,glacier, sediment, storm surge, tide, weathering, gravity,
sedimentary rock, sodomposition

History of the Earth:activevolcano,compression¢continentalcrust, continentaldrift,

convection, earthquake, fossil, glacier, magma, plate tectonics

Inside the Earth:volcano,continentalcrust,convection, igneous rock, magma chamber, rock
cycle, vent, oceanic crust, axis, core, crust, equator, inner core, mantlecrater

Landforms: boundary, cave, crater, dome volcano, ridge, topography, volcamap,
contoursgcontour lines

Minerals: depositionhardnessluster,metamorphiaock, mineral, rift, sedimentary rock,
stalactite, stalagmitestreak

1 The Energy Pyramidherbivore, prey, food chain, energy transfer, consumer, carnivore,
energy pyramid, decomposer, produpeedator
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1 The Environment adaptation, ecosystem, species, environment, migration, kabtatjc,niche,
resources

1 Processesatmosphere, climatepavection, drought, flood, front, greenhouse effect, humidity,
lithosphere, water cycleyeathering

Students who demonstrate understanding can:

4. ESS1.1. 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:
IAssessment 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.]

Identify evidence from patterns in rock formations and fossils in rock layers to support possible
expl anations of Mi c hahgpaavérimegeol ogi cal <c¢h

4.ESS1.1.MI

Introduce MS-ESS2-3 Analyze and interpret data on the distribution of fossils and rocks, continental shapes,

and seafloor structures to provide evidence of the past plate motions. [Clarification Statement:
Examples of data include similarities of rock and fossil types on different continents, the shapes of the
continents (including continental shelves), and the locations of ocean structures (such as ridges, fracture
zones, and trenches).] [Assessment Boundary: Paleomagnetic anomalies in oceanic and continental crust
are not assessed.] 6th Grade Standard

4. ESS2.1. 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 water, cycles of heating and cooling, and volume of water
flow.] [Assessment Boundary: Assessment is limited to a single form of weathering or erosion. Only one
type of erosion will be assessed at a time.]

4. ESS2.2. Anal yze and interpret data from maps t[6larficetisncStaierbeat:
Mapscani ncl ude topographic maps of Earthés | and and
mountains, continental boundaries, volcanoes, and earthquakes.]

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 volcanic activity.] [Assessment Boundary: Assessment is limited to
earthquakes, floods, tsunamis, and volcanic eruptions.]

4.ESS3.2.MI Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
Mi chi gands people and pl aces.

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

Planning and Carrying Out
Investigations Planning and carrying out
investigations to answer questions or test
solutions to problems in 3i 5 builds on Ki
2 experiences and progresses to include
investigations that control variables and
provide evidence to support explanations
or design solutions.

i Make observations and/or
measurements to produce data to
serve as the basis for evidence for an
explanation of a phenomenon. (4-
ESS2-1)

/Analyzing and Interpreting Data

IAnalyzing data in 3i 5 builds on Ki 2

experiences and progresses to

introducing quantitative approaches to
collecting data and conducting multiple
trials of qualitative observations. When
possible and feasible, digital tools
should be used.

1 Analyze and interpret data to make
sense of phenomena using logical
reasoning. (4-ESS2-2)

Constructing Explanations and

Designing Solutions

Constructing explanations and designing

solutions in 3i 5 builds on Ki 2 experiences

and progresses to the use of evidence in
constructing explanations that specify

\variables that describe and predict

phenomena and in designing multiple

solutions to design problems.

1 Identify the evidence that supports
particular points in an explanation. (4-
ESS1-1)

i Generate and compare multiple
solutions to a problem based on how
well they meet the criteria and
constraints of the design solution. (4-
ESS3-2)

ESS1.C: The History of Planet Earth

9 Local, regional, and global patterns of
rock formations reveal changes over
time due to earth forces, such as
earthquakes. The presence and
location of certain fossil types indicate
the order in which rock layers were
formed. (4-ESS1-1)

ESS2.A: Earth Materials and
Systems
9 Rainfall helps to shape the land and
affects the types of living things found
in a region. Water, ice, wind, living
organisms, and gravity break rocks,
soils, and sediments into smaller
particles and move them around. (4-
ESS2-1)
ESS2.B: Plate Tectonics and Large-
Scale System Interactions
9 The locations of mountain ranges,
deep ocean trenches, ocean floor
structures, earthquakes, and volcanoes|
occur in patterns. Most earthquakes
and volcanoes occur in bands that are
often along the boundaries between
continents and oceans. Major mountain
chains form inside continents or near
their edges.
Maps can help locate the different land
and water features areas of Earth. (4-
ESS2-2)
ESS2.E: Biogeology
1 Living things affect the physical
characteristics of their regions. (4-
ESS2-1)

ESS3.B: Natural Hazards
9 A variety of hazards result from

natural processes (e.g., earthquakes,
tsunamis, volcanic eruptions).
Humans cannot eliminate the
hazards but can take steps to reduce
their impacts. (4-ESS3-2) (Note: This
Disciplinary Core Idea can also be
found in 3.WC.)

ETS1.B: Designing Solutions to
Engineering Problems
1 Testing a solution involves
investigating how well it performs
under a range of likely conditions.
(secondary to 4-ESS3-2)

Patterns

9 Patterns can be used as evidence to
support an explanation. (4-ESS1-1),
(4- ESS2-2)

Cause and Effect

9 Cause and effect relationships are
routinely identified, tested, and used to
explain change. (4-ESS2-1),(4-ESS3-
2)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Engineering, Technology,

and Science on Society and the

Natural World

9 Engineers improve existing
technologies or develop new ones to
increase their benefits, to decrease
known risks, and to meet societal
demands. (4-ESS3-2)

Connections to Nature of Science

Scientific Knowledge Assumes an
Order and Consistency in Natural
Systems

Science assumes consistent patterns in
natural systems. (4-ESS1-1)

Connections to other DCIs in fourth grade:

4.ETSL.C (4-ESS3-2)

/Articulation of DCls across grade-levels:

2.ESS2.B (4-ESS2-2); 2.ESS2.C (4-ESS2-2); 2.ETS1.B (4- ESS3-2); 2.ETS1.C (4-ESS3-2); 3.LS4.A (4-ESS1-1);
(4-ESS2-1); 5.ESS2.C (4-ESS2-2); MS.LS4.A (4-ESS1-1); MS.ESS1.C (4-ESS1-1),(4-ESS2-2); MS.ESS2.A (4-ESS1-1),(4-
ESS2-2),(4-ESS3-2); MS.ESS2.B (4-ESS1-1),(4-ESS2-2); MS.ESS3.B (4-ESS3-2); MS.ETS1.B (4-ESS3-2)

K.ETSL.A (4-ESS3-2); 2.ESSL.C (4-ESS1-1),(4-ESS2-1); 2.ESS2.A (4-ESS2-1);

5.ESS2.A
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Catholic
1

E

= =4

4th TEACHING UNIT FIVE: Engineering Design

Identity

Students will be able to understand the responsibility to take care of their own spiritual and

physical wellbeing;

Students will be able to understand that God calls arefor His creation;

Students will be able to connect concepts and skills learned in science with an understanding of
God as the center of all things;

Students wil |l be able to work cooperativel
Students will be able to demonstrate stewardship imbued with Catholic values in the care of local

and global environments.

Catholic/Christian Scientist§ (Pertinent to subject of Research)

Vocabularyi (Pertinent to subject of resea)ch

Students who demonstrate understanding can:

4. ETS1.1.

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

4. ETS1.2.

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.

4. ETS1.3.

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.

Science and Engineering Practices
IAsking Questions and Defining
Problems

)Asking questions and defining problems in
3i 5 builds on grades Ki 2 experiences and
progresses to specifying qualitative
relationships.

9 Define a simple design problem that
can be solved through the
development of an object, tool,
process, or system and includes
several criteria for success and
constraints on materials, time, or cost.
(3-5-ETS1-1)

Planning and Carrying Out
Investigations

Planning and carrying out investigations to
answer questions or test solutions to
problems in 3i 5 builds on Ki 2
experiences and progresses to include
investigations that control variables and
provide evidence to support explanations
or design solutions.

1 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.
(3-5-ETS1-3)

Constructing Explanations and
Designing Solutions Constructing

ETS1.A: Defining and Delimiting
Engineering Problems

1 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 constraints into
account. (3-5-ETS1-1)

ETS1.B: Developing Possible Solutions

9 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)

9 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)

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

Influence of Science, Engineering, and
Technology on Society and the Natural
World

fPeopl ebs needs and
time, as do their demands for new and
improved technologies. (3- 5-ETS1-1)

9 Engineers improve existing
technologies or develop new ones to
increase their benefits, decrease
known risks, and meet societal
demands. (3-5-ETS1-2)
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explanations and designing solutions in 3i

5 builds on Ki 2 experiences and ETS1.C: Optimizing the Design Solution
progresses to the use of evidence in 9 Different solutions need to be tested in
constructing explanations that specify order to determine which of them best
\variables that describe and predict solves the problem, given the criteria
phenomena and in designing multiple and the constraints. (3-5- ETS1-3)

solutions to design problems.

1 Generate and compare multiple
solutions to a problem based on how
well they meet the criteria and
constraints of the design problem. (3-
5-ETS1-2)

Connections to 3-5-ETS1.A: Defining and Delimiting Engineering Problems include: Fourth Grade: 4-PS3-4 Connections to 3-5-
ETS1.B: Designing Solutions to Engineering Problems include: Fourth Grade: 4-ESS3-2 Connections to 3-5-ETS1.C: Optimizing
the Design Solution include: Fourth Grade: 4-PS4-3

Articulation of DCls across grade-bands: K-2.ETS1.A (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3); K-2.ETS1.B (3-5-ETS1-2); K-
2.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3); MS.ETS1.A (3-5- ETS1-1); MS.ETS1.B (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3);
MS.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3)
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Fifth Grade

The performance expectations in fiffhadehelp students formulatnswerdo questions such as:

AWhen matter changes, does its weight change? Hc
Earth? Can new substances be created by combining other substances?eldovattercyclethrough
ecosystems? Where does the energyaad fmomefrom and what is it used fofdow do lengths and

directions of shadows or relative lengths of day and night change from day,amd howdoes the
appearance of some st arSwudeatdhaseralgeso deseribalthaf nfagaragent s e ¢
of particles too small to be seen through the development of a model. Students develop an understanding
of the idea that regardless of the tgfehange that matter undergots total weight of matter is

conserved. Students determine whethemntheéng of two or moresubstances results in new substances.
Through the development of a modsing an example, students are able to describe ways the geosphere,
biosphere, hydrosphere, and/or atmosphere interact. They describe and graph data tevievice

about the distribution of watem Earth. Students develop an understanding of the idea that plants get the
materialsthey need for growth chiefly fromir andwater.Using models, students can describe the
movemenbf matter among plants, animals, decomposers, and the environment and that energy in

ani mal s 6 f energyfranahe sua. Sttdents are expected to develop an underst#dnding

patterns of daily changes in length and direction of shadows, day andamdtihe seasonappearance

of some stars in theight sky. The crosscutting concept$ patterns; cause and effect; scale, proportion,

and quantity; energy and matter; and systems and systems models are called out as organizing concepts
for these discilinary core ideas. In the fifth grade performance expectations, students are expected to
demonstrate gradappropriate proficiency in developing and using models, planning and carrying out
investigations, analyzing andterpretingdata, usingnathematicsand computational thinking,

engaging in argument from evidence, and obtaining, evaluating, and communicating information; and to
use these practices to demonstrate understanding of thielease

Suggested Cross Curricular and Catholic Social Teachingks

1 Students will investigate the life and work of an acknowéetlgcience figure (researchientor,
physicist, etc.) and write an essay on how thisind/i dual 6s | i f eresgect for wo r k
humanity as well as for scientific discovery and pregréScience, Language Arts, Religion)

1 Students will discuss various forms of carbon and debate which form ismmrgantto ourquality
of life (e.g., carbon in the form of diamonds or coal?) (Science, Social Studies)

1 Produce a classroom newsletterttf@cuses on protecting and conserving our natural resources
(coastal beach erosion, wildlife habitats, and ways to reuse/recycle). (Science)

1 Studentswill developan ongoinglist of communityserviceactivities that can sensitizethemto
individual andcollective responsibility for caring for local water and other enggyerating
resources. (Social Studies, Science, Religion

1 Studentswill analyzeand debatehow the e a r tedosysgemsan be changedif individuals or
groups of people act irresponsib{§science, Language Arts, Social Studies)

1 Students will discuss the many effects of pollution on all forms of life and create visuals that
illustrate how the local community can protect the health of all of its citizens. (Science, Social
StudiesArt)

1 Students write poems/prayers/songs that celettagifts of creation. (Languag¥rts, Science,

Religion)
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5" TEACHING UNIT ONE: Structure and Properties of Matter (5-PS1)

Catholic Identity i Students understand that a scientific view ofittigcacies of the world around us
all ows a more profound understanding of Godds ci

Catholic/Christian Scientistsi Amedeo Avogadrgnoted for contributions to molecular theory and
Avogadro's Law); Roger Joseph Boscovich (Jesuit priest and polymatim for his atomic theory and
many other scientific contributions)

Vocabularyi physical property, weight, phases of matter, attribute, melting point, temperature, boiling
point, ductile, mass, chemical property, evaporation, change of state, nonrektaient, atom,
reactivity, metals, solute, solvent, solubility, conservation of matter

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 supporting a model could include adding air to expand a basketball,
compressing air 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 (water cycle),
dissolving, and mixing that forms new substances.] [Assessment Boundary: Assessment will include water
cycle and distinguishing mass and weight.] Links with math standard 5.MD.A.1

Rn%view from 2-ESS2-3 Obtain information to identify where water is found on Earth and that it can be solid,
2" Grade liquid, and gas. [Clarification Statement: diagram states of matter (water) found in the water cycle.]

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 liquids. Examples of properties could include color, hardness, reflectivity, electrical
conductivity, thermal conductivity, response to magnetic forces, and solubility; density is intended as an
identifiable property. (ex. layer the density of liquids)] [Assessment Boundary: Assessment can 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. [Clarification statement: Examples can include homogenous (cookie batter, smoothies,
Jell-O) and heterogeneous (trail mix, fruit salad).]
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Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models

Modeling in 3i 5 builds on Ki 2
experiences and progresses to building
and revising simple models and using
models to represent events and design
solutions.
9 Develop a model to describe
phenomena. (5-PS1-1)
Planning and Carrying Out
Investigations Planning and carrying
out investigations to answer questions
or test solutions to problems in 3i 5
builds on Ki 2 experiences and
progresses to include investigations that
control variables and provide evidence
to support explanations or design
solutions.

1 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. (5-PS1-4)

1 Make observations and measurements
to produce data to serve as the basis
for evidence for an explanation of a
phenomenon. (5- PS1-3)

Using Mathematics and
Computational Thinking
Mathematical and computational
thinking in 37 5 builds on Ki 2
experiences and progresses to
extending quantitative
measurements to a variety of
physical properties and using
computation and mathematics to
analyze data and compare
alternative design solutions.

9 Measure and graph quantities such
as weight to address scientific and
engineering questions and problems.
(5-PS1-2)

PS1.A: Structure and Properties of
Matter

9 Matter of any type can be subdivided
into particles that are too small to see,
but even then the matter still exists
and can be detected by other means.
A model showing that gases are made
from matter particles that are too
small to see and are moving freely
around in space can explain many
observations, including the inflation
and shape of a balloon and the effects
of air on larger particles or objects. (5-
PS1-1)

9 The amount (weight) of matter is
conserved when it changes form,
even in transitions in which it seems
to vanish. (5-PS1-2)

9 Measurements of a variety of
properties can be used to identify
materials. (Boundary: At this grade
level, mass and weight are not
distinguished, and no attempt is made
to define the unseen particles or
explain the atomic-scale mechanism of
evaporation and condensation.) (5-
PS1-3)

PS1.B: Chemical Reactions

9 When two or more different
substances are mixed, a new
substance with different properties may
be formed. (5-PS1-4)

9 No matter what reaction or change in
properties occurs, the total weight of
the substances does not change.
(Boundary: Mass and weight are not
distinguished at this grade level.) (5-
PS1-2)

Cause and Effect

9 Cause and effect relationships are
routinely identified, tested, and used to
explain change. (5-PS1-4)

Scale, Proportion, and Quantity

9 Natural objects exist from the very
small to the immensely large. (5-PS1-
1)

9 Standard units are used to measure
and describe physical quantities such
as weight, time, temperature, and
volume. (5-PS1-2),(5-PS1-3)

Connections to Nature of Science

Scientific Knowledge Assumes an

Order and Consistency in Natural

Systems

9 Science assumes consistent patterns in
natural systems. (5-PS1-2)

Connections to other DClIs in fifth grade: N/A

Articulation of DCIs across grade-levels: 2.PS1.A (5-PS1-1),(5-PS1-2),(5-PS1-3); 2.PS1.B (5-PS1-2),(5-PS1-4); MS.PS1.A (5-

PS1-1),(5-PS1-2),(5-PS1-3),(5-PS1-4); MS.PS1.B (5- PS1-2),(5-PS1-4)
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5" TEACHING UNIT TWO: Matter and Energy in Organisms and Ecosystems (5-PS3, 5-
LS1, 5-LS2)

Catholic Identityi
1 Students will be able to demonstrate stewardship imbued @atholic values in the care
local and globaénvironments;
1 Students will be able to relate concepts of heredity and reproduction to Cé&thohag;
1
the origin oflife.

Catholic/Christian Scientist§ Cail Linnaeus(plants)Louis Pasteu(bacteriology)Grega Mendel
(genetics through plant researc8)ephen Halefotany pneumatic chemistry, physiology)

Vocabulary

of

Students will be able to discuss the thewofrgvolution in the context of Catholic teaching about

1 Living Things: fertilization, life cycle, offspring, organism, parent, sexual reproduction, spore,

variation,cell

1 Plants: germinate, germination, nonvascular plant, pollgollination,transpirationyascular

plant, chlorophyll

1 The Energy Pyramidherbivore, prey, food chain, energy transfer, consumer, carnivore, energy

pyramid, decomposer, producer, predat@adaptatio, ecosystem, species, environm
migration, biotic, abiotic, niche, resourceamouflage

Students who demonstrate understanding can:

5. PS3.1. Use models to describe that energy in animal sbd
to maintain body warmth) was once energy from the sun. [Clarification Statement: Examples of
models could include diagrams, and flow charts of food chain, energy pyramid, food web.]

5.LS1.1. Support an argument that plants get the materials they need for growth chiefly from sun, air and
water. [Clarification Statement: Emphasis is on the idea that plant matter comes mostly from sun, air
and water, not from the soil. Ex. Growing plants in water, hydroponics, growing without air, water,
sunlight, etc. (e.g. growing inside a plastic bag, dark closet, etc.)]

5.LS2.1. Develop a model to describe the movement of matter among plants, animals, decomposers, and
the environment. [Clarification Statement: Emphasis is on the idea that matter (air, water, decomposed
materials in soil) is not food. It is changed by plants into matter that becomes food. Examples of
systems could include organisms (decomposers), ecosystems, and the earth.] [Assessment Boundary:

Assessment does not include molecular explanations.]

Crosscutting Concepts

Science and Engineering Practices Disciplinary Core Ideas

Developing and Using Models PS3.D: Energy in Chemical Systems and System Models
Processes and Everyday Life
Modeling in 31 5 builds on Ki 2 9 A system can be described in terms
experiences and progresses to 9 The energy released [from] food of its components and their
building and revising simple models was once energy from the sun that interactions. (5-LS2-1)
and using models to represent was captured by plants in the
events and design solutions. chemical process that forms plant Energy and Matter
matter (from air and water). (5- 9 Matter is transported into, out of,
1 Use models to describe phenomena. PS3-1) and within systems. (5-LS1-1)
(5-PS3-1) 1 Energy can be transferred in various
9 Develop a model to describe LS1.C: Organization for Matter and ways and between objects. (5-PS3- 1)
phenomena. (5-LS2-1) Energy Flow in Organisms
9 Food provides animals with the
Engaging in Argument from Evidence materials they need for body
Engaging in argument from evidence in repair and growth and the energy
3i 5 builds on Ki 2 experiences and they need to maintain body
progresses to critiquing the scientific warmth and for motion.
explanations or solutions proposed by (secondary to 5-PS3-1)
peers by citing relevant evidence about

ent,
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9 Plants acquire their material for growth
chiefly from air and water. (5- LS1-1)

LS2.A: Interdependent Relationships

in Ecosystems

9 The food of almost any kind of
animal can be traced back to plants.
Organisms are related in food webs
in which some animals eat plants
for food and other animals eat the
animals that eat plants. Some
organisms, such as fungi and
bacteria, break down dead
organisms (both plants or plants
parts and animals) and therefore
operate as fdecomg
Decomposition eventually restores
(recycles) some materials back to
the soil. Organisms can survive only
in environments in which their
particular needs are met. A healthy
ecosystem is one in which multiple
species of different types are each
able to meet their needs in a
relatively stable web of life. Newly
introduced species can damage the
balance of an ecosystem. (5-LS2-1)

LS2.B: Cycles of Matter and Energy

Transfer in Ecosystems

9 Matter cycles between the air and
soil and among plants, animals,
and microbes as these organisms
live and die. Organisms obtain
gases, and water, from the
environment, and release waste
matter (gas, liquid, or solid) back
into the environment. (5-LS2-1)

Connections to other DCIs in fifth grade: 5.PS1.A (5-LS1-1),(5-LS2-1); 5.ESS2.A (5-LS2-1)

Articulation of DCls across grade-levels: K.LS1.C (5-PS3-1),(5-LS1-1); 2.PS1.A (5-LS2-1); 2.LS2.A (5-PS3-1),(5-LS1-1);
2.LS4.D (5-LS2-1); 4.PS3.A (5-PS3-1); 4.PS3.B (5-PS3-1); 4.PS3.D (5-PS3-1); 4.ESS2.E (5-LS2-1); MS.PS3.D (5-PS3-1),(5-
LS2-1); MS.PS4.B (5-PS3-1); MS.LS1.C (5-PS3-1),(5-LS1-1),(5-LS2-1); MS.LS2.A (5-LS2-1); MS.LS2.B (5- PS3-1),(5-LS2-1)
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S5"TEACHI NG UNI T THREE: HES32i5-E833) Systems (5

Catholic Identityi
1 Students will be able to compare/describe life fromftissil record with modern life forms and
discuss Biblicaimplications;
1 Students will be able to discuss the theafrgvolution in the context of Catholic teachirgpout
the origin of life;
Students will be able to work cooperatively, respecting eachh elea$ sles andbilities;
Students wil |l be abl e t ocraatodezistspasabarthandh at t he
encompasses thmiverse;
Students will be able to understand that God calls us to care forddison;
Students will be able to connect concepts skills learned in science with an understanding of
God as the center of dHhings;
1 Students will be able to demonstrate stewardship imbued with Catholic values in thelceaé of
and global environments.

= =

= =

Catholic/Christian Scientistss G.G. Coriolis( E a r rot&tion;; Galileo Galilei (Father of Modern
Science);Roger Bacon(Scientific Method);lsaac Newton(Gravity and Laws ofMotion); (Tycho
Brahe Johannes KepleMNicholaus Copernicus)Albertus MagnugPatron saint of natural sciences);
Roger Bacon(Franciscan friamnd early advocate of the scientific method); MBxrman( Humans
are called to a special task of caring for creation in a shephemttiyiner since they refledt o dihagye

in a uniqueway. 0 )

Vocabulary

1 Earthquakes:earthquake, fault, subduction zone, plate, continental crust, oceaniepiashte

1 Ecology, community, decomposer , energy pyramid , evolution, , nonrenewable, pollution,
renewable resource, symbiosis, biomass, conservadiifunsion, energytransfer,food chain,
habitat, , population, producer , resource, biome, commensalism, consuassistem,
environment, greenhouse effect, natural resource, reussulerce

1 Formation Processessedimentfreeze, deposition, erosion, weathering, gravigat, ice
wedging, thermal energy, wind energy.

1 History of the Earth:continent, faultcrust,earthquake, fossilglaciers,Big Bang Theory,
continental drift, prehistoric, continentgthelf, heat, plate tectonicsaiyea, epicenter, model,
plate, mass movement, core, volcano, magrfieiid

1 Inside the Earth:thermalenergy, metamorphic, corigneous rock, magma, mantle, crust,
magnetidfield

1 Landforms & Mapping:delta, glaciers, landforms, model, topography, volcano, latitude,

longitude,equator
Students who demonstrate understanding can:

5. ESS2.1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere,
and/or atmosphere 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 climate; and the influence of mountain ranges on winds and clouds in
the atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system.]
[Assessment Boundary: Assessment is limited to the interactions of two systems at a time.]

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere,

5.ESS2.1MI and/or atmosphere interact in Michigan and the Great Lakes basin.
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5. ESS2.2. 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, glaciers, ground water, and polar ice caps, and does not include the
atmosphere.] Math Standard: 5.NBT.B.12

5.ESS2.2.MI Describe and graph the amounts and percentages of water and fresh water in the Great Lakes to
provide evidence about the distribution of water on Earth.

5. ESS3.1. Obtain and compare information about ways individual communities use science ideas to protect
the Earthés resources and environment.

Science and Engineering Practices Crosscutting Concepts

Developing and Using Models ESS2.A: Earth Materials and . .
L . . Systems Scale, Proportion, and Quantity
Modeling in 3i S buildson Ki2 =~ Earthoés major syste q Standard units are used to
experiences and progresses to building | geosphere (solid and molten rock, measure and describe physical
and revising simple models and using soil, and sediments), the quantities such as weight and
modgls to represent events and design hydrosphere (water and ice), the volume. (5-ESS2-2)
solutions. atmosphere (air), and the biosphere Systems and System Models
Develop a model using an example to (living things, including humans). f A system can be described in
describe a scientific principle. (5-ESS2- | These systems interact in multiple terms of its components and their
1) ways to affect Eart interactions. (5-ESS2-1)
_ _ materials and processes. The ocean
Using Matlhemlatlr(]:_s Ef‘d supports a variety of ecosystems and
Computational Thinking organisms, shapes landforms, and Connections to Nature of Science
Mathematical and computational influences climate. Winds and clouds
thinking in 3i 5 builds on Ki 2 in the atmosphere interact with the
experiences and progresses to landforms to determine patterns of Science Addresses Questions About
extending quantitative measurements to | Weather. (5-ESS2-1) . the Natural and Material World
a variety of physical properties and using | ESS2.C: The Roles of Water in Science findings are limited to
computation and mathematics to Earthos Surface Pr g questionsthatcan be answered with
analyze data and compare alternative fNearly all of Ear t| empirical evidence. (5- ESS3-1)
design solutions. in the ocean. Most fresh water is in
1 Describe and graph quantities such glaciers or underground; only a tiny
as area and volume to address fraction is in streams, lakes, wetlands,
scientific questions. (5-ESS2-2) and the atmosphere. (5-ESS2-2)
Obtaining, Evaluating, and ESS3.C: Human Impacts on Earth
Communicating Information Systems _
Obtaining, eva|uating’ and 9 Human activities in agnCUltUre,
communicating information in 3i 5 industry, and everyday life have had
builds on Ki 2 experiences and major effects on the land, vegetation,
progresses to evaluating the merit and streams, ocean, air, and even outer
accuracy of ideas and methods. space. But individuals and
1 Obtain and combine information from communities are doing things to help
books and/or other reliable media to protect Earthodos r ¢
explain phenomena or environments. (5-ESS3-1)

Connections to other DCIs in fifth grade: N/A

Articulation of DCIs across grade-levels: 2.ESS2.A (5-ESS2-1); 2.ESS2.C (5-ESS2-2); 3.ESS2.D (5-ESS2-1); 4.ESS2.A (5-
ESS2-1); MS.ESS2.A (5-ESS2-1); MS.ESS2.C (5-ESS2-1),(5-ESS2-2); MS.ESS2.D (5-ESS2-1); MS.ESS3.A (5-ESS2-2),(5-
ESS3-1); MS.ESS3.C (5-ESS3-1); MS.ESS3.D (5-ESS3-1)
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5" TEACHING UNIT FOUR: Space Systems: Stars and the Solar System (5-PS2, 5-ESS1)

Catholic ldentity T
1 Students understand the importance of scientifiderstandin@s a necessary tool for
responsible stewardship of the earth and its niaimgbitants.
T Students will be able to work coop abilges.i vel y,
1 Students will be able to discuss the themirgvolution in the context of Catholic teaching
about the origin ofife;
T Students will be able to work coopabilges.i vel y,

Catholic/Christian Scientistd Giovanni Domenico Cassiifil625 1712)1 First to observe four of
Saturn's moons and the-atiscoverer of the Great Red Spot on Jupidcplaus Copernicu§l473
1543)71 First person to formulate a comprehensive heliocentric cosmol@&mpn Foucault (1819
1868)

T Invented the Foucault pendulimmeasure the effect of the earth's rotatibegn Picard 1620 1682)
I French priest and father of modern astronomy in Fraad®; Coriolis( E a rratdtiank Galileo
Galilei (Father of modern sciencdypger Baca (Scientific Method)

Vocabulary

1 Force: acceleration, balanced forces, deceleration, force, friction, gravity, joules, magnetism,
motion, poles, velocity, speed, reaction force, position, net force, momentum, magnetic field,
inertia, gravitation, frame akference, resistance, repulsion, unbalanced forces, conservation
of momentum, effort, action force, work, power, wattsergy

1 The Earth in Spacecycle, gravity, moon, orbit, rotate, satellite, solar eclipse, spsusdtle,
axis, solstice, eartlunar eclipse, moon phases, planet, revolve, seasons, solar system, telescope,
north pole, south pole

1 ThePlanets Earth,Jupiter, Mercury, moon, Neptunplanet, SaturnUranus,Venus,axis,
barometricpressure, ellipse, elliptical, gravitation, ligahere, model, orbit, revolution, Mars

1 The Sun & Other Starsstar,constellationgclipse, light year, magnitude, main sequence,
nebula,prominence, protostaradiationzone, absolute magnitude, appareragnitude,
convection zone, corona, photosphewdar flare, solar wind, sun, sunspgas

1 Light Energy. radiation,solarenergy,waves,light energy,light year,wave length,reflection,
ultraviolet light, convex, concave, lens, opaque, refraction, transparent

1 The Universe:asteroid, astronomy, galaxy, Milkiay Galaxy, space probe, modebmet

Students who demonstrate understanding can:

5.PS2.1. Support an argument that the gravitational force exerted by Earth on objects is directed down.
[Clarification St at e ment : AfiDowno is a |l ocal description ¢
spherical Earth.] [Assessment Boundary: Assessment does not include mathematical representation of
gravitational force.]

MS-PS2-2 Plan an investigation to provide evi dence that the change i
on the sum of the forces on the object and the mass of the object. [Clarification Statement: Emphasis
is on balanced (Newtonb6s First Law) and unb alforcesc
mass and changes in motion (Newtonds Second La
[Assessment Boundary: Assessment is limited to forces and changes in motion in one-dimension in an
inertial reference frame and to change in one variable at a time. Assessment does not include the use of
trigonometry.] 8" Grade

Introduce
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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 the Earth. [Assessment Boundary: Assessment is limited to
relative distance and not size of stars. Assessment does not include other factors that affect apparent
brightness (such as stellar masses, age, and stage).]

5.ESS1.1.a Develop a model of the life cycle of a star. [Clarification Statement: Understand that the apparent
brightness of the star is based on its life cycle and distance from the Earth.]*** Assessment is limited to life
cycle (age) and size of star as it relates to apparent brightness.
5. ESS1.2. 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. [Clarification
Statement: Examples of patterns could include the position and motion of Earth with respect to the sun
and selected stars that are visible only in particular months.] [Assessment Boundary: Assessment can
include causes of seasons.]

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 moon appear to rise in one
part of the sky, move across the sky, and set; and stars other than our sun are visible at night but not
during the day.] [Assessment Boundary: Assessment of star patterns is limited to stars being seen at night
and not during the day.] 1st Grade Standard

1-ESS1-2 Make observations at different times of year to relate the amount of daylight to the time of year.
[Clarification Statement: Emphasis is on 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 amounts of
daylight, not quantifying the hours or time of daylight.] 1st Grade Standard

Science and Engineering Practices

Analyzing and Interpreting Data
IAnalyzing data in 3i 5 builds on Ki 2

Review form
First Grade

Disciplinary Core Ideas

PS2.B: Types of Interactions
9 The gravitational force of Earth acting

Crosscutting Concepts

Patterns
9 Similarities and differences in patterns

experiences and progresses to on an object neapulls can be used to sort, classify,
introducing quantitative approaches to that object towar d communicateand analyze simple rates
collecting data and conducting multiple (5-PS2-1) of change for natural phenomena. (5-

trials of qualitative observations. When ESS1-2)

possible and feasible, digital tools ESS1.A: The Universe and its Stars

should be used.

1 Represent data in graphical displays
(bar graphs, pictographs and/or pie
charts) to reveal patterns that indicate
relationships. (5-ESS1-2)

Engaging in Argument from

Evidence

Engaging in argument from evidence in

3i 5 builds on Ki 2 experiences and

progresses to critiquing the scientific
explanations or solutions proposed by
peers by citing relevant evidence about
the natural and designed world(s).

Support an argument with evidence,
data, or a model. (5- PS2-1),(5-ESS1- 1)

9 The sun is a star that appears larger
and brighter than other stars because
it is closer. Stars range greatly in their
distance from Earth. (5-ESS1-1)

ESS1.B: Earth and the Solar System

The orbits of Earth around the sun and of
the moon around Earth, together with the
rotation of Earth about an axis between
its North and South poles, cause
observable patterns. These include day
and night; daily changes in the length
and direction of shadows; and different
positions of the sun, moon, and stars at
different times of the day, month, and
year. (5-ESS1-2)

Cause and Effect

9 Cause and effect relationships are
routinely identified and used to
explain change. (5-PS2-1)

Scale, Proportion, and Quantity

Natural objects exist from the very small
to the immensely large. (5- ESS1-1)

Connections to other DCIs in fifth grade: N/A

(5-PS2-1); MS.PS2.B (5-PS2-1);
MS.ESS2.C (5-PS2-1)

MS.ESS1.A (5-ESS1-1),(5-ESS1-2):

Articulation of DCIs across grade-levels: 1.ESS1.A (5-ESS1-2); 1.ESS1.B (5-ESS1-2); 3.PS2.A (5-PS2-1),(5-ESS1-2); 3.PS2.B
MS.ESS1.B (5-PS2-1),(5-ESS1-1),(5-ESS1-2);
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5" TEACHING UNIT FIVE: Engineering Design

Catholic Identity

1 Students will be able to understand the responsibditiake care of theiown spiritual and

physicalwell-being;

T
T

of God as the center of all things;

1 Studens will b e

abl e

to work

local and global environments.

Catholic/Christian Scientist§ (Pertnent to subject of Research)

Vocabularyi (Pertinent to subject of resea)ch

Students will be able to understand that God calls us to care forddison;
Students will be able to connect concepts and skills learned in science with an understanding

cooper at i wleslagydabilites. d
Students will be able to demonstrate stewardship imbued with Catholic values in the care of

Students who demonstrate understanding can:

5. ETS1.1.

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

5. ETS1.2.

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.

5. ETS1.3.

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.

Science and Engineering Practices

Asking Questions and Defining
Problems

Asking questions and defining problems
in 37 5 builds on grades Ki 2
experiences and progresses to
specifying qualitative relationships.

1 Define a simple design problem that
can be solved through the
development of an object, tool,
process, or system and includes
several criteria for success and
constraints on materials, time, or cost.
(3-5-ETS1-1)

Planning and Carrying Out

Investigations

Planning and carrying out investigations

to answer questions or test solutions to

problems in 31 5 builds on Ki 2

experiences and progresses to include

investigations that control variables and
provide evidence to support
explanations or design solutions.

1 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. (3-5-ETS1-3)

Constructing Explanations and

Designing Solutions Constructing

explanations and designing solutions in

3i 5 builds on Ki 2 experiences and

Disciplinary Core Ideas

ETS1.A: Defining and Delimiting
Engineering Problems

9 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 constraints into account. (3-5-
ETS1-1)

ETS1.B: Developing Possible

Solutions

9 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)

9 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)

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

Crosscutting Concepts

Influence of Science, Engineering,
and Technology on Society and the
Natural World

fPeopl eds needs
over time, as do their demands for
new and improved technologies. (3-5-
ETS1-1)

9 Engineers improve existing
technologies or develop new ones to
increase their benefits, decrease
known risks, and meet societal
demands. (3-5-ETS1-2)

and
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progresses to the use of evidence in

constructing explanations that specify

variables that describe and predict
phenomena and in designing multiple
solutions to design problems.

1 Generate and compare multiple
solutions to a problem based on how
well they meet the criteria and
constraints of the design problem. (3-
5-ETS1-2)

3)

ETS1.C: Optimizing the Design

Solution

9 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-
ETS1-3)

Connections to 3-5-ETS1.A: Defining and Delimiting Engineering Problems include: N/A
Connections to 3-5-ETS1.B: Designing Solutions to Engineering Problems include: N/A

Connections to 3-5-ETS1.C: Optimizing the Design Solution include: N/A

Articulation of DCIs across grade-bands: K-2.ETS1.A (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3); K-2.ETS1.B (3-5-ETS1-2); K-

2.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3); MS.ETS1.A (3-5- ETS1-1);

MS.ETS1.C (3-5-ETS1-2),(3-5-ETS1-3)

MS.ETS1.B (3-5-ETS1-1),(3-5-ETS1-2),(3-5-ETS1-3);
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Religious Overtones in Middle School Science

In the middle grades, curricular content becomes ofgoimportance as students continuentoease

their scientific literacy. Students expé science topics theglate to the structur@nd function of

organisms, ecology, evolution, and biodiversity. These topics should align with church teachings and
should guide the devel opment o fGotd@pase aad puede@acet 6 S M
teaches studentso have the utmost respect for all of God
demonstrated btheir actions and incorporated into their personal belief systems. "Consequently,

methodical research in alidnches of knowledge, provided it is carried im atruly scientific manner

and does not override moral laws, can never conflict with faith, because the things of the world and the
things of faith derive from the same God. The humble and persevering investigator of the secrets of

nature is being led, aswtere, by the hand of God in spite of himself, for it is God, the conserver of all

things, who made themhatthey are." Catechism of the Catholichurch, 159, Part)

Studentsare dynamic in their growth and development. Their peasahoices begin tdefine bothwho

they are and what they are becoming physically, socially, and emotionally. Instilling a sense of health

and weltbeing within students should be integral to the sciencaculum.This shouldestablish a

foundationfor ethical decisiormaking skills asstudentsbecomeincreasinglyindependent. Students

should exercise good judgmexgknowledge igut into practicei The virtue of temper
to avoid every kind of excess: the abuse of food, alcohol, tobaccodaringe Thosencur grave guilt

which by drunkenness or love espeedendangetheirown and ot her 6s safety on
thea i (Catéchism of the Catholic Church 2290 P}

As studentdbecomeactive members of the world community, it is essetthial a connection between

faith and science be cultivated. Students constantly challenge and are challenged by the world around
them. They become ever more aware of the global diversity of beliefs, opinions, and lifestyles. It is
important to cement a fodation in faith so that studerdse increasingly compassionate aedsonable

in their decisiorma ki ng. fAFaith and science: fAThough faith
discrepancy between faith and reason. Since the &aievho reveals nsgeries andhfuses faith has

bestowed the light of reason on the human mind, God cannot deny himself, nor can truth ever contradict

t r u tCatechism (of the Catholic Church, 159, Pgrt
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Middle School: Grades 68

Suggested CrosSurricular and Catholic Social Teaching Links
1 Students write and perform plays to demonstrate the importance of proper hygiene and
care of our bodies for younggudents(Science, Health, Language Arts)
Studentause mline and text resoues toresearch a famous scientist agxplainhow his/her
contributions have added to the quality of life on Earth. (Science, Language Arts)
Students formulate a fitness plan to maintain good health. (Science, Health, LaAgsage
Write astorysuchasl Am a Red Bl ood Cell 0 bwdyd trace it
Student interview transplant patients as part of a case study orabsa#yhe benefits and
challenges ofechnology.

1 Students listen to speeches on the internet with themes centeredronraeuntal issueanduse
those speeches as models in their own presentation on similar issues. (Social Studies, Science,
Religion, Listening Skills)

1 Students read and discuss novels that deal witomsd growth, overcomingpstacles,
interaction with nature anthe envionment, the advancementtethnology(Hatchet, Thé&iver,
Where the Red Fern Grows, Lyddiend articulate an understanding of the dignity of the
human person and the responsibility of Christians to work facgist the workplace. (Religion,
History, Literature)

1 Students read a variety of nonfiction pieces about environfisstes and natural resour¢es
develop an understanding of themselves as guardians of creation. (Science, Religion, Literature)

1 Studentgesearch topics for essays in sciencgohy, geography in both text and onlis@urces
and consistentlpbservecopyrightt laws, demortsating respect for the rightsd dignity of
others. (History, Geograph$acience)

1 Students read angrite essays and speecltlat connect excessive economic, soaiacultural
inequalities to conflicts between nations and among peoples (both in the present and past),
articulating the link between peace and justice. (S&tiadies Science, Religion.iterature,

Written Language)

1 Students write persuasive essays and speeches supporting one politicaMeadrother
because he/she better reflects an understandi
well. (Religion, Social Studie§cience, Written Language)

1 Studentswrite short storiesdescribingthe consequencesf environmentalor personalhealth
choices. (Religion, Written Language, Science)

Students calculate the environmeratadd economic cost ofvar, naturaldisasters, unemployment, etc.),
expressing an understanding that, as Catholic Christians, we are called to work globally and locally for

justice. (Math, Social Studie§ciencé

= =4 =4 =
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Sixth Grade Earth and Space Sciences

Students in middle school develop undensling of a wide range of topics in Earth and space science

(ESS) that build upon science concepts from elementary school through more advanced content,
practice, and crosscutting themes. There are six ESS standard topics in middle school: Space Systems,
Hi story of Earth, Earthos I nterior Systems, Ear t
Impacts. The content of the performance expectations are based on current corhasgutgeoscience
literacy efforts such as the Earth Science Literacydipies (Wysession et al., 2012), and is presented

with a greater emphasis on an Earth Systems Science approach. The performance expectations strongly
reflect the many societally relevant aspects of ESS (resources, hazards, environmental impacts) as well
as related connections to engineering and technology. While the performance expectations shown in
middle school ESS couple particular practices with specific disciplinary core ideas, instructional
decisions should include use of many practices that lethe foerformance expectations.

The performance expectationsNt& Space Systemhbelp students formulate answers to the questions:
AWhat is Earthés place in the Universe?0 and i
of Earth explain s e aideanfromthenNiRC Eramework sire ad@réssdfiegeo s u
perfomance expectations: ESS1.A and ESS1.B. Middle school students ex ami ne t he E
in relation to the solar system, Milky Waglaxy,and universe. There is a strong emphasis on a systems
approach, using models of the solar system to explain astronomical and other observations of the cyclic
patterns of eclipsetides,and seasons. There is also a stromgnectionto engineering througtine

instruments and technologies thatveallowed us to explore the objects in our solar system and obtain

the data that support the theories @ngplainthe formation and evolution of the universe. The

crosscutting concepts of patterns; scale, proportind quantity; systems and system models; and
interdependence of science, engineering, and technology are called out as organizing concepts for these
disciplinary core ideas. In thdS. SpaceSystems performance expectations, studentsxgrectedo
demonstrate proficiencin developing and using models and analyzing and interpreting data; and to use
these practices to demonstrate understanding of the core ideas.

Wi
b
a

The performance expectationshNts History of Earth help students formulate answéosthe

questions fiHow do peopl Earthhanddifeon Eartlthavec t ehmrage d heever t i me
AHow does the movement of tectoni cidegslfrantteedNRC mp a c t
Framework are addressedthese performance expectations: ESSEE$2.A,ESS2.B, and ESS2.C.
Students can examine geoscience data in order t
| mportant concepts in this topic Bnyean®@c@hangeer
relationto the different ways geologic processgerateover the long expanse géologictime. An

important aspect of the histoo§ Earthis that geologic events and conditidreve affected the

evolution of life, but different lifdorms have also played important roles inmlten g Ear t hds sy
the MSHistory of Earth performance expectations, students are expected to demonstrate proficiency in
analyzing and interpreting data, and constructing explanations; and to userétoéises to demonstrate
understanding of the core ideas.

The performance expectationsNi'S E a r t h 6 Belp Stydents éomrmsilate answers to the questions:
iHow dmatertalkien and on Earthés crust change over ti
weat her, circulate in the oce-aeasfromthaMNMRCshAmepek Ear t
are addressed in these performance expectations: ESS2.A, ESSESShA.Students understand
howEart hés geosystems oper gytard cyoling ormoadesithinang t he f |
among different systems. Students can investigate the controllipgrpes of important materialand
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construct explanations based on the analysis of real geoscience data. Of special impdytdhdepics

are the ways that geoscience processes provide resources needed by society but also cause natural hazards
that present risks to society; both involve technological challenges, for the identification and development

of resources and for the ngtition of hazards. The crosscutting concepts of cause and effect, energy and
matter, and stability and change are called out as organizing concepts for tbipiealg core ideas. In
theMSEart hés Systems perf or man c dodemopseatetpmficienoyrins, st u
developing and using models and constructing explanations; andtteessepractices to demonstrate
understanding of the core ideas.

The performance expectationshts Weather and Climate help students formulate an answerthe
guestion: fAWhat factors interact-idaasfiomtheNRCuence w
Framework are addressedthese performance expectations: ESS2.C, ESS2.[E&88.D .Students can
construct and use models to develop understanditigedfctors that control weather and climate. A

systems approach is also important here, examining the feedbacks between systems as energy from the sur
is transferred between systems and circulates though the ocean and atmosphere. The crosscutsng concept
of cause and effect, systems and systerdels,and stability and change are called out as organizing

concepts for these diplinary core ideas. In the M&eather and Climate performance expectations,

students arexpectedo demonstrate proficiency asking questions, developing and using models, and
planning and carrying out investigations; and to use these practices to demonstrate understanding of the
coreideas.

The performance expectationshis Human Impactshelp studentformulate answertthe questions:

AHow can natur al hazards be predicted?dlwosubd fAHow
ideas from the NRC Framework are addressed in these performance expectations: ESS3.B and ESS3.C.
Students understandtheay s t hat human activities impacts Ear
different practices to understand the significant and complex issues surrounding human uses of land,
energymineral, and water resources dhd resultingmpacts of theidevelopment. The crosscutting

conceptf patterns; cause and effect; and interdependence of science, engineering, and technology are
called out as organizing concepts for these disciplinaryidesss.
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MS-ESS TEACHING UNIT ONE: Space Systems (MS-ESS1)

Catholic Social Teaching

)l

Studentswill be prepared in a wathat encourages them to explore the links between their

Christian faith and scientific inquiry, understand Wald they livein, and develop a sense of who

they and others are as peopspecting creation and théeliefs

Students will learn to utilizéhe scientificmethod intheir study ofEarth Sciencéy creating

guestions, doing a research, forming a hypothesis based on experiment observations, analyzing and
drawing conclusions, anthen communicating their findings.

Catholic/Christian Scientists:

)l

1
1

Astronomy Daniello Bartoli, JearBaptiste Biot, Giovanni Domenico Cassini, Nicolaus
Copernicus, Hippolyt&izeau, Francisco Maria Grimaldi, Georges Lemaitre, Etiehaeis
Malus,Charles W. Misner, Giusseppe Piazzi, Jean Picard, Giovanni BRitsiali
Paleontology/ArcheologyGaspareGustave Coriolis, Leon Foucault, Abrah@nrtelius
Meteorology Theodoric of Freiberg, Evangelistarricelli

Vocabulary

)l

Earth Science Hypothesis Scientificinquiry/method Scientific theoryVariable,Geology,
Meteorology, AstronomyQrganic,Weathering, ErosiorRadiation,Conduction, Convection,
Density, Force, Pressure, Natural resource, Wauerent, Weather, Climate, Rotation.
Rewlution, Phase

Students who demonstrate understanding can:

MS-ESS1-1.

Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar
phases, eclipses of the sun and moon, and seasons. [Clarification Statement: Examples of models can
be physical, graphical, or conceptual.]

MS-ESS1-2.

Introduce

Develop and use a model to describe the role of gravity in the motions within galaxies and the

solar system. [Clarification Statement: Emphasis for the model is on gravity as the force that holds

together the solar system and Milky Way galaxy and controls orbital motions within them. Examples of

models can be physical (such as the analogy of distance along a football field or computer visualizations of

elliptical orbits) or conceptual (such as mathematical proportions relative to the size of familiar objects such

as students' school or state).] [ Assessment Bou
orbital motion or the apparent retrograde motion of the planets as viewed from Earth.]

(MS-PS2-4) Introduce evidence to support the claim that gravitational interactions are attractive

and depend on the masses of interacting objects. [Clarification Statement: Examples of evidence for

arguments could include data generated from simulations or digital tools; and charts displaying mass,

strength of interaction, distance from the Sun, and orbital periods of objects within the solar system.f]1

[ Assessment Boundary: Assessment does not i ncl 84
Grade

MS-ESS1-3.

Analyze and interpret data to determine scale properties of objects in the solar system. [Clarification
Statement: Emphasis is on the analysis of data from Earth-based instruments, space-based telescopes,
and spacecraft to determine similarities and differences among solar system objects. Examples of scale
properties include the sizes of an o syrface feabuses (suahyae
volcanoes), and orbital radius. Examples of data include statistical information, drawings and photographs,
and models.] [Assessment Boundary: Assessment does not include recalling facts about properties of the
planets and other solar system bodies.]

Science and Engineering Practices
Developing and Using Models

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

Disciplinary Core Ideas
ESS1.A: The Universe and Its Stars

9 Patterns of the apparent motion of the
sun, the moon, and stars in the sky
can be observed, described,
predicted, and explained with models.
(MS-ESS1-1)

9 Earth and its solar system are part of

Crosscutting Concepts
Cause and Effect Patterns

i Patterns can be used to identify cause
and effect relationships. (MS-ESS1-1)

Scale, Proportion, and Quantity
i Time, space, and energy phenomena
can be observed at various scales

84



9 Develop and use a model to describe
phenomena. (MS-ESS1-1),(MS-
ESS1-2)

Analyzing and Interpreting Data

Analyzing data in 6i 8 builds on Ki 5

experiences and progresses to

extending quantitative analysis to
investigations, distinguishing between
correlation and causation, and basic
statistical techniques of data and error
analysis.

1 Analyze and interpret data to
determine similarities and differences
in findings. (MS- ESS1-3)

the Milky Way galaxy, which is one of
many galaxies in the universe. (MS-
ESS1-2)

ESS1.B: Earth and the Solar System

1 The solar system consists of the sun
and a collection of objects, including
planets, their moons, and asteroids
that are held in orbit around the sun
by its gravitational pull on them. (MS-
ESS1-2),(MS-ESS1-3)

1 This model of the solar system can
explain eclipses of the sun and the
mo on. Earthdéds spin
direction over the short- term but tilted
relative to its orbit around the sun.
The seasons are a result of that tilt
and are caused by the differential
intensity of sunlight on different areas
of Earth across the year. (MS-ESS1-
1)

1 The solar system appears to have
formed from a disk of dust and gas,
drawn together by gravity. (MS-
ESS1-2)

using models to study systems that
are too large or too small. (MS-ESS1-
3)

Systems and System Models

1 Models can be used to represent
systems and their interactions.
(MS- ESS1-2)

Connections to Engineering,
Technology, and Applications
of Science

Interdependence of Science,

Engineering, and Technology

1 Engineering advances have led to
important discoveries in virtually every
field of science and scientific
discoveries have led to the
development of entire industries and
engineered systems. (MS- ESS1-3)

Connections to Nature of Science

Scientific Knowledge Assumes an

Order and Consistency in Natural

Systems

1 Science assumes that objects and
events in natural systems occur in
consistent patterns that are
understandable through
measurement and observation. (MS-
ESS1-1),(MS- ESS1-2)

Connections to other DClIs in this grade-band: MS.PS2.A (MS-ESS1-1),(MS-ESS1-2); MS.PS2.B (MS-ESS1-1),(MS-ESS1-2);

MS.ESS2.A (MS-ESS1-3)

Articulation of DCIs across grade-bands: 3.PS2.A (MS-ESS1-1),(MS-ESS1-2); 5.PS2.B (MS-ESS1-1),(MS-ESS1-2); 5.ESS1.A

(MS-ESS1-2); 5.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS- ESS1-3); HS.PS2.A (MS-ESS1-1),(MS-ESS1-2); HS.PS2.B (MS-
ESS1-1),(MS-ESS1-2); HS.ESS1.A (MS-ESS1-2); HS.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); HS.ESS2.A (MS-

ESS1-3)
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MS-ESS TEACHING UNIT TWO: History of Earth (MS-ESS1, MS-ESS2)

Catholic Social Teaching

)l

Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand werld they livein, and develop a sense of who
they and others are as people respecting creation andbéties.

Students willlearn toutilize thescientific method irtheir study ofEarth Sciencéy
creatinglquestions, doing a research, forming a hypothesis based on experiment observations,
analyzing and drawing conclusions, and then communicating their findings.

Catholic/Christian Scientists:

)l

1
1

Astronomy Daniello Bartoli, JearBaptiste Biot, Giovanni Domenico Cassini, Nicolaus
Copernicus, Hippolyte Fizeau , Francisco Maria Grimaldi, Georges Lemaitre, ElieniseMalus,
Charles W. Misner, Giusseppe Piazzi, Jean Picard, Giovanni BRitsiali
Paleontology/ArcheologyGaspardGustave Coriolis, Leon Foucault, Abrah@nrtelius
Meteorology Theodoric of Freiberg, Evangelistarricelli

Vocabulary

)l

Earth Science Hypothesis, Scientific inquiry/method, Scientific theory, Variable, Geology,
MeteorologyAstronomy,Organic, WeatheringErosion, Radiation,Conduction,
Convection, Density, Force, Pressure, Natural resource, \Raveent,Weather, Climate,
Rotation. RevolutionPhase

Students who demonstrate understanding can:

MS-ESS1-4. Construct a scientific explanation based on evidence from rock strata for how the geologic time

Introduce

scale is used to organize Earth's 4.6-billion-year-old history. [Clarification Statement: Emphasis is on
how analyses of rock formations and the fossils they contain are used to establish relative ages of major
events in Earthodés history. Examples of Earthos
the last Ice Age or the earliest fossils of homo sapiens) to very old (such as the formation of Earth or the
earliest evidence of life). Examples can include the formation of mountain chains and ocean basins, the
evolution or extinction of particular living organisms, or significant volcanic eruptions.] [Assessment
Boundary: Assessment does not include recalling the names of specific periods or epochs and events
within them.]

MS-LS4-1 Analyze and interpret data for patterns in the fossil record that document the existence,
diversity, extinction, and change of life forms throughout the history of life on Earth under the
assumption that natural laws operate today as in the past. [Clarification Statement: Emphasis is on
finding patterns of changes in the level of complexity of anatomical structures in organisms and the
chronological order of fossil appearance in the rock layers.] [Assessment Boundary: Assessment does not
include the names of individual species or geological eras in the fossil record.] 7th Grade

MS-LS4-2 Apply scientific ideas to construct an explanation for the anatomical similarities and
differences among modern organisms and between modern and fossil organisms to infer
evolutionary relationships. [Clarification Statement: Emphasis is on explanations of the evolutionary
relationships among organisms in terms of similarity or differences of the gross appearance of anatomical
structures.] 7th Grade

MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth's

surface at varying time and spatial scales. [Clarification Statement: Emphasis is on how processes
change Earthdéds surface at time and spatial scale
of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and
how many geoscience processes (such as earthquakes, volcanoes, and meteor impacts) usually behave
gradually but are punctuated by catastrophic events. Examples of geoscience processes include surface
weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience
processes that shape local geographic features, where appropriate.] Integrate Michigan geology.

MS-ESS2-3. Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and

seafloor structures to provide evidence of the past plate motions. [Clarification Statement: Examples
of data include similarities of rock and fossil types on different continents, the shapes of the continents
(including continental shelves), and the locations of ocean structures (such as ridges, fracture zones, and
trenches).] [Assessment Boundary: Paleomagnetic anomalies in oceanic and continental crust are not
assessed.]
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Science and Engineering Practices
Analyzing and Interpreting Data
Analyzing data in 6i 8 builds on Ki 5
and progresses to extending
guantitative analysis to investigations,
distinguishing between correlation and
causation, and basic statistical

Disciplinary Core Ideas
ESS1.C: The History of Planet Earth

1 The geologic time scale interpreted
from rock strata provides a way to
organi ze Eart hoosf h
rock strata and the fossil record

Crosscutting Concepts
Patterns

9 Patterns in rates of change and

other numerical relationships can
provide information about natural

techniques of data and error analysis.
1 Analyze and interpret data to
provide evidence for
phenomena. (MS-ESS2-3)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing
solutions in 67 8 builds on Ki 5
experiences and progresses to
include constructing explanations
and designing solutions supported
by multiple sources of evidence
consistent with scientific ideas,
principles, and theories.

1 Construct a scientific explanation
based on valid and reliable evidence
obtained from sources (including the
student s6 own expe€
assumption that theories and laws
that describe the natural world
operate today as they did in the past
and will continue to do so in the
future. (MS-ESS1-4),(MS-ESS2-2)

Connections to Nature of Science

Scientific Knowledge is Open to

Revision in Light of New Evidence

1 Science findings are frequently revised
and/or reinterpreted based on new
evidence. (MS-ESS2-3)

provide only relative dates, not an

absolute scale. (MS-ESS1-4)

i Tectonic processes continually
generate new ocean sea floor at ridges
and destroy old sea floor at trenches.
(HS.ESS1.C GBE) (secondary to MS-
ESS2-3)

ESS2. A: Eart hdés Mat
Systems
fTThe planetds syste

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 Earthos
determine its future. (MS-ESS2-2)

ESS2.B: Plate Tectonics and Large-

Scale System Interactions

1 Maps of ancient land and water
patterns, based on investigations of
rocks and fossils, make clear how
Earthds plates hay
distances, collided, and spread apart.
(MS-ESS2-3)

hi s

ESS2.C: The

Surface Processes

fWat er 6 s mao both orethet s
land and undergroundd cause
weathering and erosion, which
change the | andds
and create underground formations.
(MS-ESS2-2)

Rol es d

systems. (MS-ESS2-3)

Scale Proportion and Quantity

9 Time, space, and energy
phenomena can be observed at
various scales using models to
study systems that are too large or
too small. (MS-ESS1-4),(MS-ESS2-
2)

Connections to other DCls in this grade-band: MS.PS1.B (MS-ESS2-2); MS.LS2.B (MS-ESS2-2); MS.LS4.A (MS-ESS1-4),(MS-

ESS2-3); MS.LS4.C (MS-ESS1-4)

Articulation of DCls across grade-bands: 3.LS4.A (MS-ESS1-4),(MS-ESS2-3); 3.LS4.C (MS-ESS1-4); 3.ESS3.B (MS-ESS2-3);

4. ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3); 4.ESS2.A (MS-ESS2-2); 4.ESS2.B (MS-ESS2-3); 4.ESS2.E (MS-ESS2-
2); 4.ESS3.B (MS-ESS2-3); 5.ESS2.A (MS-ESS2-2); HS.PS1.C (MS-ESS1-4); HS.PS3.D (MS-ESS2-2); HS.LS2.B (MS-

ESS2-2); HS.LS4.A (MS-ESS1-4),(MS-ESS2-3); HS.LS4.C (MS-ESS1-4),(MS-ESS2-3); HS.ESS1.C
(MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3);

ESS2-2),(MS-ESS2-3); HS.ESS2.A

(MS-ESS1-4),(MS-

HS.ESS2.B (MS-ESS2-2),(MS-ESS2-3);

HS.ESS2.C (MS-ESS2-2); HS.ESS2.D (MS-ESS2-2); HS.ESS2.E (MS-ESS2-2); HS.ESS3.D (MS-ESS2-2)
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MS-ESS TEACHI NG UNIT THREE: -B582 MR©ESS3) Syst ems (

Catholic Social Teaching
1 Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand Wald they livein, and develop a sense of who
they and others are as peomspecting creation and théieliefs.
1 Studentswill learnto utilize thescientific method irtheir study ofEarth Sciencéy creating
questionsdoing a research, forming a hypothesis based on experiment observations, analyzing and
drawing conclusionsgnd then communicating their findings.

Catholic/Christian Scientists:
1 Astronomy Daniello Bartoli, JearBaptiste Biot, Giovanni Domenico Cassini, Nicolaus
Copernicus, Hippolyte Fizeau , Francisco Maria Grimaldi, Georges Lemaitre, ElieniseMalus,
Chates W. Misner, Giusseppe Piazzi, Jean Picard, Giovanni Ba&iisteoli

1 Paleontology/ArcheologyGaspardGustave Coriolis, Leon Foucault, Abrah@rtelius
1 Meteorology Theodoric of Freiberg, Evangelistarricelli
Vocabulary

1 Earth Science Hypothesis Scientificinquiry/method Scientific theoryVariable,Geology,
Meteorology, AstronomyQrganic,Weathering, ErosiorRadiation,Conduction, Convection,
Density, Force, Pressure, Natural resource, Wauerent, Weather, Climate, Rotation.
Revolution,Phase

Students who demonstrate understanding can:

MS-ESS2-1. Develop a model to describe the cycling of Earth's materials and the flow of energy that drives this
process. [Clarification Statement: Emphasis is on the processes of melting, crystallization, weathering,
deformation, and sedimentation, which act together to form minerals and rocks through the cycling of
Earthoés material s. ] [ As s e s s metnrclud® thelicedtiicatipn andAnansing ©fs
minerals.] Integrate Michigan geology.

MS-PS4-2 May develop and use a model to describe that seismic waves are reflected, absorbed, or
transmitted through various materials. [Clarification Statement: Emphasis is on seismic waves.
Examples of models could include drawings, simulations, and written descriptions.] 8" Grade

Introduce

MS-ESS2-4. Develop a model to describe the cycling of water through Earth's systems driven by energy from
the sun and the force of gravity. [Clarification Statement: Emphasis is on the ways water changes its
state as it moves through the multiple pathways of the hydrologic cycle. Examples of models can be
conceptual or physical.] [Assessment Boundary: A quantitative understanding of the latent heats of
vaporization and fusion is not assessed.]

MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of Earth's
mineral, energy, and groundwater resources are the result of past and current geoscience
processes. [Clarification Statement: Emphasis is on how these resources are limited and typically non-
renewable, and how their distributions are significantly changing as a result of removal by humans.
Examples of uneven distributions of resources as a result of past processes include but are not limited to
petroleum (locations of the burial of organic marine sediments and subsequent geologic traps), metal ores
(locations of past volcanic and hydrothermal activity associated with subduction zones), and soil (locations
of active weathering and/or deposition of rock).]

Science and Engineering Practices | Disciplinary Core Ideas Crosscutting Concepts

Developing and Using Models ESS2. A: Earthdés Matl Causeand Effect
Systems

Modeling in 67 8 builds on Ki 5 1 Cause and effect relationships may
experiences and progresses to 1 All Earth processes are the result of be used to predict phenomena in
developing, using, and revising models energy flowing and matter cycling natural or designed systems. (MS-
to describe, test, and predict more within and among t ESS3-1)
abstract phenomena and design systems. This energy is derived from Energy and Matter
systems. the sun and Eaiheh g 1 Within a natural or designed system,
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9 Develop and use a model to describe
phenomena. (MS- ESS2-1)

9 Develop a model to describe
unobservable mechanisms.
(MS- ESS2-4)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing solutions in
61 8 builds on Ki 5 experiences and
progresses to include constructing
explanations and designing solutions
supported by multiple sources of
evidence consistent with scientific
ideas, principles, and theories.

1 Construct a scientific explanation
based on valid and reliable
evidence obtained from sources
(including the
experiments) and the assumption
that theories and laws that describe
the natural world operate today as
they did in the past and will continue
to do so in the future. (MS-ESS3-1)

st

u

energy that flows and matter that
cycles produce chemical and physical
changes in Eartho
living organisms. (MS-ESS2-1)

ESS2.C: The Roles of Water in

Earthdéds Surface Pr

1 Water continually cycles among land,
ocean, and atmosphere via
transpiration, evaporation,
condensation and crystallization, and
precipitation, as well as downhill flows
on land. (MS-ESS2-4)

1 Global movements of water and its
changes in form are propelled by
sunlight and gravity. (MS-ESS2-4)

ESS3.A: Natural Resources

fHumans dependandn
ocean, atmosphere, 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 result of past geologic
processes. (MS-ESS3-1)

S

(¢

=

the transfer of energy drives the
motion and/or cycling of matter. (MS-
ESS2-4)

Stability and Change

1 Explanations of stability and change in
natural or designed systems can be
constructed by examining the changes
over time and processes at different
scales, including the atomic scale.
(MS- ESS2-1)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Science,

Natural World

1 All human activity draws on natural
resources and has both short and
long- term consequences, positive as
well as negative, for the health of
people and the natural environment.
(MS-ESS3-1)

Engineering,
and Technology on Society and the

Connections to other DCls in this grade-band: MS.PS1.A (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); MS.PS1.B (MS-ESS2-1),
(MS-ESS3-1); MS.PS2.B (MS-ESS2-4) ; MS.PS3.A (MS- ESS2-4); MS.PS3.B (MS-ESS2-1) ; MS.PS3.D (MS-ESS2-4);
MS.LS2.B (MS-ESS2-1); MS.LS2.C (MS-ESS2-1); MS.ESS1.B (MS-ESS2-1); MS.ESS2.D (MS-ESS3-1); MS.ESS3.C (MS-

ESS2-1)

Articulation of DCls across grade-bands: 3.PS2.A (MS-ESS2-4); 4.PS3.B (MS-ESS2-1),(MS-ESS2-4); 4.PS3.D (MS-ESS3-1);

4.ESS2.A (MS-ESS2-1); 4.ESS3.A (MS-ESS3-1); 5.PS2.B (MS-ESS2-4); 5.ESS2.A (MS-ESS2-1); 5.ESS2.C

(MS-ESS2-4);

HS.PS1.B (MS-ESS2-1); HS.PS2.B (MS-ESS2-4); HS.PS3.B (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); HS.PS4.B (MS-
ESS2-4); HS.LS1.C (MS-ESS2-1),(MS-ESS3-1); HS.LS2.B (MS-ESS2-1) : HS.ESS2.A (MS-ESS2-1),(MS-ESS2-4),(MS-
ESS3-1); HS.ESS2B (MS-ESS3-1); HS.ESS2.C (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1) ; HS.ESS2.D (MS-ESS2-4);
HS.ESS2.E (MS-ESS2-1); HS.ESS3.A (MS-ESS3-1)
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MS-ESS TEACHING UNIT FOUR: Weather and Climate (MS-ESS2, MS-ESS3)

Catholic Social Teaching
1 Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand werld they livein, and develop a sense of who
theyand others are as people respecting creation andotsfs.
9 Students willearn to utilizethe scientific method intheir study of Earth Sciencéy creating
questionsdoing a research, forming a hypothesis based on experiment observations, anatlyzing a
drawing conclusions, and then communicating their findings.

Catholic/Christian Scientists:

1 Astronomy Daniello Bartoli, JearBaptiste Biot, Giovanni Domenico Cassini, Nicolaus
Copernicus, Hippolyt&izeau,Francisco Maria Grimaldi, Georges LemaitetiennelLouis Malus,
Charles W. Misner, Giusseppe Piazzi, Jean Picard, Giovanni BRitsiali

1 Paleontology/ArcheologyGaspardGustave Coriolis, Leon Foucault, Abrah@rtelius

1 Meteorology Theodoric of Freiberg, Evangelistarricelli

Vocabulary
1 Earth Science Hypothesis Scientificinquiry/method Scientific theoryVariable,Geology,
Meteorology, AstronomyQrganic,Weathering, ErosiorRadiation,Conduction, Convection,
Density, Force, Pressure, Natural resource, Wauerent, Weather Climate, Rotation.

Revolution,Phase

Students who demonstrate understanding can:

MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air masses
results in changes in weather conditions. [Clarification Statement: Emphasis is on how air masses flow
from regions of high pressure to low pressure, causing weather (defined by temperature, pressure,
humidity, precipitation, and wind) at a fixed location to change over time, and how sudden changes in
weather can result when different air masses collide. Emphasis is on how weather can be predicted within
probabilistic ranges. Examples of data can be provided to students (such as weather maps, diagrams, and
visualizations) or obtained through laboratory experiments (such as with condensation).] [Assessment
Boundary: Assessment does not include recalling the names of cloud types or weather symbols used on
weather maps or the reported diagrams from weather stations.]

Collect data to provide evidence for how the motions and complex interactions of air masses
results in changes in weather conditions in Michigan due to the Great Lakes and regional
geography. Ex. Lake effect snow

MS-ESS2-6. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns
of atmospheric and oceanic circulation that determine regional climates. [Clarification Statement:
Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution. Emphasis of
atmospheric circulation is on the sunlight-driven latitudinal banding, the Coriolis effect, and resulting
prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean convection
cycle, which is constrained by the Coriolis effect and the outlines of continents. Examples of models can
be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment does not
include the dynamics of the Coriolis effect.]

MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global temperatures
over the past century. [Clarification Statement: Examples of factors include human activities (such as
fossil fuel combustion, cement production, and agricultural activity) and natural processes (such as
changes in incoming solar radiation or volcanic activity). Examples of evidence can include tables, graphs,
and maps of global and regional temperatures, atmospheric levels of gases such as carbon dioxide and
methane, and the rates of human activities. Emphasis is on the major role that human activities play in
causing the rise in global temperatures.]

MS-ESS2-5.MI

Science and Engineering Disciplinary Core Ideas Crosscutting Concepts
Asking Questions and Defining ESS2.C: The Roles of Water in Cause and Effect
Problems Earthds Surface Pr g
9 Cause and effect relationships may
Asking questions and defining problems | Y The complex patterns of the changes be used to predict phenomena in
in 61 8 builds on Ki 5 experiences and and the movement of water in the natural or designed systems. (MS-
progresses to specifying relationships atmosphere, determined by winds,
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between variables, and clarifying
arguments and models.

9 Ask questions to identify and clarify
evidence of an argument. (MS-
ESS3- 5)

Developing and Using Models

Modeling in 67 8 builds on Ki 5

experiences and progresses to

developing, using, and revising models
to describe, test, and predict more
abstract phenomena and design
systems.

9 Develop and use a model to
describe phenomena. (MS- ESS2-6)

Planning and Carrying Out

Investigations

Planning and carrying out investigations

in 6-8 builds on K-5 experiences and

progresses to include investigations that
use multiple variables and provide
evidence to support explanations or
solutions.

1 Collect data to produce data to serve
as the basis for evidence to answer
scientific questions or test design
solutions under a range of
conditions. (MS-ESS2-5)

landforms, and ocean temperatures
and currents, are major determinants
of local weather patterns. (MS-ESS2-
5)

1 Variations in density due to variations
in temperature and salinity drive a
global pattern of interconnected ocean
currents. (MS-ESS2-6)

ESS2.D: Weather and Climate

1 Weather and climate are influenced
by interactions involving sunlight, the
ocean, the atmosphere, ice,
landforms, and living things. These
interactions vary with latitude,
altitude, and local and regional
geography, all of which can affect
oceanic and atmospheric flow
patterns. (MS-ESS2-6)

1 Because these patterns are so
complex, weather can only be
predicted probabilistically. (MS-ESS2-
5)

1 The ocean exerts a major influence on
weather and climate by absorbing
energy from the sun, releasing it over
time, and globally redistributing it
through ocean currents. (MS-ESS2-6)

ESS3.D: Global Climate Change

1 Human activities, such as the release
of greenhouse gases from burning
fossil fuels, are major factors in the
current rise in
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. (MS-ESS3-5)

E 4

ESS2-5)

Systems and System Models

9 Models can be used to represent
systems and their interactionsd
such as inputs, processes and
outputsd and energy, matter, and
information flows within systems.
(MS-ESS2-6)

Stability and Change

1 Stability might be disturbed either
by sudden events or gradual
changes that accumulate over time.
(MS- ESS3-5)

Connections to other DClsin this grade-band: MS.PS1.A (MS-ESS2-5); MS.PS2.A (MS-ESS2-5),(MS-ESS2-6); MS.PS3.A
(MS- ESS2-5),(MS-ESS3-5); MS.PS3.B (MS-ESS2-5),(MS-ESS2-6); MS.PS4.B (MS-ESS2-6)

Articulation of DCIs across grade-bands: 3.PS2.A (MS-ESS2-6); 3.ESS2.D (MS-ESS2-5),(MS-ESS2-6); 5.ESS2.A (MS-
ESS2- 5),(MS-ESS2-6); HS.PS2.B (MS-ESS2-6); HS.PS3.B (MS- ESS2-6),(MS-ESS3-5); HS.PS3.D (MS-ESS2-6);

HS.PS4.B (MS-

ESS3-5); HS.ESS1.B (MS-ESS2-6); HS.ESS2.A (MS-ESS2-6),(MS-ESS3-5); HS.ESS2.C (MS-ESS2-5); HS.ESS2.D (MS-
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MS-ESS TEACHING UNIT FIVE: Human Impacts (MS-ESS3)

Catholic Social Teaching

)l

Studentswill be prepared in a wathat encourages them to explore the links between their

Christian faith and scientific inquiry, understand weld they livein, and develop a sense of

who they and others are as people respecting creation anbeheis.

Students will learn to utilizéhe scientific method irtheir study ofEarth Sciencéy creating
qguestionsdoing a research, forming a hypothesis based on experiment observations, analyzing and
drawing conclusions, and then communicating their findings.

Catholic/Christian Scientists:

1 Astronomy Daniello Bartoli, JearBaptiste Biot, Giovanni Domenico CassiNicolaus
Copernicus, Hippolyte Fizeau , Francisco Maria Grimaldi, Georges Lemaitre, Elienise
Malus, Charles W. Misner, Giusseppe Piazzi, Jean Picard, Giovanni Haitisitali

1 Paleontology/ArcheologyGaspardGustave Coriolis, Leon Foucault, Abrah@rtelius

1 Meteorology Theodoric of Freiberg, Evangelistarricelli

Vocabulary
1 Earth Science Hypothesis Scientificinquiry/method Scientific theoryVariable,Geology,

Meteorology, AstronomyQrganic,Weathering, ErosiorRadiation,Conduction, Convection,
Density, Force, Pressure, Natural resource, Wauerent, Weather, Climate, Rotation.
Revolution,Phase

Students who demonstrate understanding can:

MS-ESS3-2.| Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the

development of technologies to mitigate their effects. [Clarification Statement: Emphasis is on how some
natural hazards, such as volcanic eruptions and severe weather, are preceded by phenomena that allow for
reliable predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet
predictable. Examples of natural hazards can be taken from interior processes (such as earthquakes and
volcanic eruptions), surface processes (such as mass wasting and tsunamis), or severe weather events (such
as hurricanes, tornadoes, and floods). Examples of data can include the locations, magnitudes, and
frequencies of the natural hazards. Examples of technologies can be global (such as satellite systems to
monitor hurricanes or forest fires) or local (such as building basements in tornado-prone regions or reservoirs
to mitigate droughts).]

MS-ESS3-3.| Apply scientific principles to design a method for monitoring and minimizing a human impact on the

environment. [Clarification Statement: Examples of the design process include examining human
environmental impacts, assessing the kinds of solutions that are feasible, and designing and evaluating
solutions that could reduce that impact. Examples of human impacts can include water usage (such as the
withdrawal of water from streams and aquifers or the construction of dams and levees), land usage (such as
urban development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).]

1 Investigate current Michigan environmental issues.

1 Investigate alternative forms of energy.

MS-ESS3-4.| Construct an argument supported by evidence for how increases in human population and per-capita

Introduce

consumption of natural resources impact Earth's systems. [Clarification Statement: Examples of evidence
include grade-appropriate databases on human populations and the rates of consumption of food and natural
resources (such as freshwater, mineral, and energy). Examples of impacts can include changes to the
appearance, composition, and structure of Eart hos
consequences of increases in human populations and consumption of natural resources are described by
science, but science does not make the decisions for the actions society takes.]

MS-PS1-3 Gather and make sense of information to describe that synthetic materials come from natural
resources and impact society. [Clarification Statement: Emphasis is on natural resources that undergo a
chemical process to form the synthetic material. Examples of new materials could include new medicine, foods,
and alternative fuels.] [Assessment Boundary: Assessment is limited to qualitative information.] 8" grade
standard
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Science and Engineering

Analyzing and Interpreting Data

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

1 Analyze and interpret data to
determine similarities and
differences in findings. (MS-
ESS3-2)

Constructing Explanations and
Designing Solutions

Constructing explanations and
designing solutions in 6i 8 builds on
Ki 5 experiences and progresses to
include constructing explanations
and designing solutions supported
by multiple sources of evidence
consistent with scientific ideas,
principles, and theories.
1 Apply scientific principles to
design an object, tool,
process or system. (MS-
ESS3-3)

Engaging in Argument from
Evidence

Engaging in argument from evidence|
in 67 8 builds on Ki 5 experiences
and progresses to constructing a
convincing argument that supports
or refutes claims for either
explanations or solutions about the
natural and designed world(s).
Construct an oral and written
argument supported by empirical
evidence and scientific reasoning
to support or refute an

explanation or a model for a
phenomenon or a solution to a
problem. (MS-ESS3-4)

Crosscutting Concepts

ESS2. C:
ESS3.B: Natural Hazards

The Roles of

Mapping the history of natural hazards in
a region, combined with an
understanding of related geologic forces
can help forecast the locations and
likelihoods of future events. (MS- ESS3-

ESS3.C: Human Impacts on Earth
Systems
9 Human activities have significantly

altered the biosphere, sometimes
damaging or destroying natural habitats
and causing the extinction of other
species. But
environments can have different impacts
(negative and positive) for different living
things. (MS-ESS3-3)

1 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. (MS-
ESS3-3),(MS-ESS3-4)

changes

Patterns

i Graphs, charts, and images can be
used to identify patterns in data. (MS-
ESS3-2)

Cause and Effect

1 Relationships can be classified as
causal or correlational, and correlation
does not necessarily imply causation.
(MS-ESS3-3)

i Cause and effect relationships may be
used to predict phenomena in natural or
designed systems. (MS- ESS3-4)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Science, Engineering, and
Technology on Society and the Natural
World

1 All human activity draws on natural
resources and has both short and
long-term consequences, positive as
well as negative, for the health of
people and the natural environment.
(MS-ESS3-4)

1 The uses of technologies and any
limitations on their use are driven by
individual or societal needs, desires, and
values; by the findings of scientific
research; and by differences in such
factors as climate, natural resources, and
economic conditions. Thus technology
use varies from region to region and over
time. (MS- ESS3-2),(MS-ESS3-3)

Connections to Nature of Science

Science Addresses Questions About the
Natural and Material World

Scientific knowledge can describe the
consequences of actions but does not
necessarily prescribe the decisions

that society takes. (MS- ESS3-4)

Connections to other DCIs in this grade-band: MS.PS3.C (MS-ESS3-2); MS.LS2.A (MS-ESS3-3),(MS-ESS3-4); MS.LS2.C (MS-
ESS3-3),(MS-ESS3-4); MS.LS4.D (MS-ESS3-3),(MS-ESS3-4)

ESS3-3)

Articulation of DCls across grade-bands: 3.LS2.C (MS-ESS3-3),(MS-ESS3-4); 3.LS4.D (MS-ESS3-3),(MS-ESS3-4); 3.ESS3.B
(MS-ESS3-2); 4.ESS3.B (MS-ESS3-2) ; 5.ESS3.C (MS-ESS3-3),(MS-ESS3-4); HS.LS2.A (MS-ESS3-4); HS.LS2.C (MS-
ESS3-3),(MS-ESS3-4); HS.LS4.C  (MS-ESS3-3),(MS-ESS3-4); HS.LS4.D (MS-ESS3-3),(MS-ESS3-4); HS.ESS2.B (MS-

ESS3-2) ; HS.ESS2.C (MS-ESS3-3) ; HS.ESS2.D (MS-ESS3-2),(MS-ESS3-3);
HS.ESS3.A (MS-ESS3-4); HS.ESS3.B (MS-ESS3-2) ; HS.ESS3.C (MS-ESS3-3),(MS-ESS3-4); HS.ESS3.D (MS-ESS3-2), (MS-

HS.ESS2.E (MS-ESS3-3),(MS-ESS3-4);
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Seventh Gradelife Science

Students in middle school develop understanding of key concepts to help them make sense of life
science. The ideas buil d @groearliesgraded andfrosmdhe sci enc e
disciplinary core ideas, science and engineering practicesy@sgtuatting concepts of other

experiences with physical and earth sciences. There are four life science disciplinary core ideas in
middleschool:1) FromMoleculeso OrganismsStructureandProcesse2) Ecosystemdnteractions,
Energy,andDynamics3) Heredity:InheritanceandVariationof Traits,4) Biological Evolution: Unity

and Diversity. The performance expectations in middle school blend the core ideas with scientific and
engineering practices and crosscutting concepts to support studdateloping useable knowledge
acrossthe science disciplines. While the performance expectations in middle school life science
couple particular practices with specific disciplinary core ideas, instructional decisions should include
use of many science aedgineering practices integrated in the performaxpectations.

Theperformancexpectationg LS1: From Moleculesto Organisms: Structures and Processeselp
students formul ate an an sxpkinthewvayscellbcentriqutete the i on, N
functionof living o r g a n iTreb$4 Disziplinary Coreldeafrom theNRC Framework i®rganized

into four subideas: Structure and Function, Growth and Development of Organisms, Organization for
Matter and Energy Flow in Organismandinformation Processing. Students can gather

information and use this information to support explanations of the structure and function relationship
of cells. They can communicate understandingell theory. They have a basic understanding of the
roleof cells in body systems and how those systems work to support the life functions of the
organism.The understandingf cells provides a context for the plant process of photosynthesis and
the movement of matter and energy needed for the cell. Studentsnsaimucoban explanation for how
environmental and genetic factors affect growth of organisms. They can connect this to the role of
animal behaviors in reproduction of animals as well as the dependence of somerpkamtaal

behaviors for their reproductio Crosscutting concepts of cause affielog, structure and function,

and matter and energy are called out as organizing concept® foore ideas about processes of

living organisms.

The performance expectationsli®2: Interactions, Energy, and Dynamcs Relationships in

Ecosystemrel p students formulate an answer to-the (
l iving things operate to meet the needs of the
Idea is dividednto threesubrideas:Interdependent Relationships in Ecosystems; Cyifiédatter

and Energy Transfer in Ecosystems; and Ecosystem Dynamics, Functioning, and Resilience. Students
can analyze and interpret data, devetopdels,and construct arguments and demonstateeper
understanding of resources and the cyctihghatter and the flowf energy in ecosystems. They can

also study patterns of the interactions among organisms within an ecosystem. They consider biotic and
abiotic factors in arcosystermandthe effects thesdactorshave on population. They evaluate

competing design solutions for maintaining biodiversity and ecosysterices.

The performance expectationsi$3: Heredity: Inheritance and Variation of Traits help students

formul ate an answer to the question, AHow do || i\
next ?0 The LS3 Disciplinary Cor e I-deasInheritanamoft he |
Traits, and Variation of Traits. Studemi@n use models to describe ways gene mutations and sexual
reproduction contributet® genetic variation. Crosscutting concepts of cause and effect and structure and
function provide students with a deeper understanding of how gene structure deterdarezscdd in

the functioning of organisms.

The performance expectationsliS4: Biological Evolution: Unity and Diversity help students
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formul ate an answer to the question, AHomw do or
the environment 20 The LS4 Di s c tidedsiEnidemcgof Cor e | de
Common Ancestry and Diversity, Natural Selection, Adaptation, and Biodiversity and Humans.

Students can construct explanations based on evidence to suppondéatalaunderstandings of

natural selection and evolution. They can use ideas of genetic variation in a population to make sense

of organisms surviving and reproducing, hence passing on the traits of the species. They are able to

use fossil records and aoatical similarities of the relationships among organisms and species to

support their understanding. Crosscutting concepts of patterns and structure and function contribute to
the evidence students can useléscribe biological evolution
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MS-LS TEACHING UNIT ONE: Structure, Function, and Information Processing (MS i
LS1)

Catholic Social Teaching
1 Studentswill be prepared in a wayhat encourages them to explore the links between their
Christian faith and scientific inquiry, understand therld they livein, and develop a sense of
who they and others are as people respecting creation anbeheis.
9 Studentswill learnto utilize the scientific method in theirstudy of Life Scienceby creating
guestions, doing a research, forming a hypothesis basexpenment observations, analyzing and
drawing conclusions, and then communicating their findings.

Catholic/ Christian Scientists
1 Genetics JeanBaptisteLamarck, Gregor Mendel, Louis Pasteur, Thedsiciiwann
1 Physiology/MedicineKarl Landsteiner, Leonardo danci, Lazzaro Spallanzani, Andreas
Vesalius

1 Botany. Stephan Endlicher
1 Ecology. Roger Bacon, JeaRrancois Champollion, Galile@alilei
Vocabulary

Life Sciencé& ecosystem, biotic, abiotic, producer , consumer, herbivoaenivore, omnivore,
scavenger, decomposer, food web, energy pyramid, niche, limiting factor, carrying cdpauoity,
marine, estuary, wetlandeukaryote, prokaryote, equilibrium, osmosis, diffusion, endocytosis,
exocytosis, tissue, organ system, getielea phenotype, genotype, dominant allele, recessive allele,
evolution, natural selection, survival of the fittest, adaptation, artificial selection

Students who demonstrate understanding can:

MS-LS1-1. Conduct an investigation to provide evidence that living things are made of cells; either one cell or
many different numbers and types of cells. [Clarification Statement: Emphasis is on developing
evidence that living things are made of cells, distinguishing between living and non-living things, and
understanding that living things may be made of one cell or many and varied cells.]

MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and ways parts of cells
contribute to the function. [Clarification Statement: Emphasis is on the cell functioning as a whole
system and the primary role of identified parts of the cell, specifically the nucleus, chloroplasts,
mitochondria, cell membrane, and cell wall.] [Assessment Boundary: Assessment of organelle
structure/function relationships is limited to the cell wall and cell membrane, and organelles.]

MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting subsystems
composed of groups of cells. [Clarification Statement: Emphasis is on the conceptual understanding that
cells form tissues and tissues form organs specialized for particular body functions. Examples could
include the interaction of subsystems within a system and the normal functioning of those systems.]
[Assessment Boundary: Assessment should include the mechanism of one body system independent of
others. Assessment should include the circulatory, excretory, digestive, respiratory, muscular, skeletal, and
nervous systems.] (Reproduction will be taught in cross curricular environment with Religious Studies.)
MS-LS1-8. Gather and synthesize information that sensory receptors respond to stimuli by sending messages
to the brain for immediate behavior or storage as memories. [Assessment Boundary: Assessment
does not include mechanisms for the transmission of this information.]

4-PS4-2 Develop a model to describe that light reflecting from objects and entering the eye allows
Review from objects to be seen. [Clarification Statement: Light follows a straight path, causing shadow. Light reflects
Fourth Grade or refracts when it speeds up and slows down based on the medium it travels through- opaque,
transparent, translucent objects.[Assessment Boundary: Assessment does include knowledge of specific
colors reflected and seen, the cellular mechanisms of vision, or how the retina works.] For assessment in
7th grade.
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Science and Engineering Practices |
Developing and Using Models

Modeling in 67 8 builds on Ki 5
experiences and progresses to
developing, using, and revising models to
describe, test, and predict more

LS1.A: Structure and Function

9 All living 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 (unicellular)

Cause and Effect

1 Cause and effect relationships may
be used to predict phenomena in
natural systems. (MS-LS1-8)

Abstract phenomena and design

systems.

1 Develop and use a model to describe
phenomena. (MS-LS1-2)

Planning and Carrying Out
Investigations

Planning and carrying out investigations
in 6-8 builds on K-5 experiences and
progresses to include investigations that
use multiple variables and provide
evidence to support explanations or
solutions.

1 Conduct an investigation to produce
data to serve as the basis for
evidence that meet the goals of an
investigation. (MS-LS1-1)

Engaging in Argument from Evidence

Engaging in argument from evidence in
61 8 builds on Ki 5 experiences and
progresses to constructing a convincing
argument that supports or refutes claims
for either explanations or solutions about
the natural and designed world(s).

1 Use an oral and written argument
supported by evidence to support or
refute an explanation or a model for a
phenomenon. (MS-LS1-3)

Obtaining, Evaluating, and
Communicating Information Obtaining,
evaluating, and communicating
information in 6-8 builds on K-5
experiences and progresses to
evaluating the merit and validity of ideas
and methods.

9 Gather, read, and synthesize
information from multiple appropriate
sources and assess the credibility,
accuracy, and possible bias of each
publication and methods used, and
describe how they are supported or not
supported by evidence. (MS-LS1- 8)

or many different numbers and types of

cells (multicellular). (MS-LS1-1)

9 Within cells, special structures are
responsible for particular functions,
and the cell membrane forms the
boundary that controls what enters
and leaves the cell. (MS-LS1-2)

9 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. (MS-LS1-3)

LS1.D: Information Processing

9 Each 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. (MS-LS1-
8)

Scale, Proportion, and Quantity

I Phenomena that can be observed at
one scale may not be observable at
another scale. (MS-LS1-1)

Systems and System Models

1 Systems may interact with other
systems; they may have sub-systems
and be a part of larger complex
systems. (MS-LS1-3)

Structure and Function

1 Complex and microscopic structures
and systems can be visualized,
modeled, and used to describe how
their function depends on the
relationships among its parts;
therefore complex natural
structures/systems can be analyzed
to determine how they function. (MS-
LS1-2)

Connections to Engineering,
Technology, and Applications of
Science

Interdependence of Science,

Engineering, and Technology

1 Engineering advances have led to
important discoveries in virtually
every field of science, and scientific
discoveries have led to the
development of entire industries and
engineered systems. (MS-LS1-1)

Connections to Nature of Science

Science is a Human Endeavor

i Scientists and engineers are guided
by habits of mind such as intellectual
honesty, tolerance of ambiguity

Connections to other DCIs in this grade-band: MS.LS3.A (MS-LS1-2)

/Articulation to DCls across grade-bands: 4.LS1.A (MS-LS1-2); 4.LS1.D (MS-LS1-8); HS.LS1.A (MS-LS1-1),(MS-LS1-2),(MS-

LS1-3),(MS-LS1-8)
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MS-LS TEACHING UNIT TWO: Matter and Energy in Organisms and Ecosystems (MS i
LS1)

Catholic Social Teaching
1 Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand werld they livein, and develop a sense of
who they and others are as people respecting creation anbeheis.
9 Studentswill learnto utilize the scientific method in theirstudy of Life Scienceby creating
questions, doing a research, forming a hypothesis based on experiment observations, analyzing and
drawing conclusions, and then communicating their findings.

Catholic/ Christian Scientists
1 Genetics JeanBaptisteLamarck, Gregor Mendel, Louis Pasteur, Thedsicliwann
1 Physiology/MedicineKarl Landsteiner, Leonardo dénci, Lazzaro Spallanzani, Andreas
Vesalius

1 Botany. Stephan Endlicher
1 Ecology. Roger Bacon, Jeafrancois ChampolliorGalileo Galilei
Vocabulary

Life Sciencel ecosystem, biotic, abiotic, producer , consumer, herbivore, carnivore, omnivore,
scavenger, decomposer, food web, energy pyramid, niche, limiting factor, carrying cdpaigy,

marine, estuary, wetlapndukaryote, prokaryote, equilibrium, osmosis, diffusion, endocytosis,
exocytosis, tissue, organ system, gene, allele, phenotype, genotype, dominant allele, recessive allele,
evolution, natural selection, survival of the fittest, adaptation, artificial tseec

Students who demonstrate understanding can:

MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling
of matter and flow of energy into and out of organisms. [Clarification Statement: Emphasis is on
tracing movement of matter and flow of energy.] [Assessment Boundary: Assessment does not include the
biochemical mechanisms of photosynthesis.]

MS-LS1-7. Develop a model to describe how food is rearranged through chemical reactions forming new
molecules that support growth and/or release energy as this matter moves through an organism.
[Clarification Statement: Emphasis is on describing that molecules are broken apart and put back together
and that in this process, energy is released.] [Assessment Boundary: Assessment does not include details
of the chemical reactions for photosynthesis or respiration.]

MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms
and populations of organisms in an ecosystem. [Clarification Statement: Emphasis is on cause and

Review from effect relationships between resources and growth of individual organisms and the numbers of organisms

Fifth Grade in ecosystems during periods of abundant and scarce resources.]

MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy among living and nonliving
parts of an ecosystem. [Clarification Statement: Emphasis is on describing the conservation of matter and

Review from flow of energy into and out of various ecosystems, and on defining the boundaries of the system.]

Fifth Grade [Assessment Boundary: Assessment does not include the use of chemical reactions to describe the

processes.]

MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect populations. [Clarification Statement: Emphasis is on recognizing
patterns in data and making warranted inferences about changes in populations, and on evaluating
empirical evidence supporting arguments about changes to ecosystems. This should include examples of
Great Lakes invasive species.]

MS-ESS3-3 Apply scientific principles to design a method for monitoring and minimizing a human
impact on the environment. [Clarification Statement: Examples of the design process include examining
human environmental impacts, assessing the kinds of solutions that are feasible, and designing and
evaluating solutions that could reduce that impact. Examples include the impact on biotic factors.]
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Science and Engineering Practices |

Developing and Using Models

Modeling in 61 8 builds on Ki 5
experiences and progresses to
developing, using, and revising models
to describe, test, and predict more
abstract phenomena and design
systems.

9 Develop a model to describe
phenomena. (MS-LS2-3)

9 Develop a model to describe
unobservable mechanisms. (MS-LS1-
7)

Analyzing and Interpreting Data
Analyzing data in 6i 8 builds on Ki 5
experiences and progresses to
extending quantitative analysis to
investigations, distinguishing between
correlation and causation, and basic
statistical techniques of data and error
analysis.
1 Analyze and interpret data to provide
evidence for phenomena. (MS-LS2-1)

Constructing Explanations and
Designing Solutions

Constructing explanations and designing
solutions in 61 8 builds on Ki 5
experiences and progresses to include
constructing explanations and designing
solutions supported by multiple sources
of evidence consistent with scientific
knowledge, principles, and theories.

1 Construct a scientific explanation
based on valid and reliable evidence
obtained from sources (including the
student s6 own expe
assumption that theories and laws
that describe the natural world
operate today as they did in the past
and will continue to do so in the
future. (MS-LS1-6)

Engaging in Argument from

Evidence

Engaging in argument from evidence in
61 8 builds on Ki 5 experiences and
progresses to constructing a convincing
argument that supports or refutes

claims for either explanations or
solutions about the natural and designed

LS1.C: Organization for Matter and

Energy Flow in Organisms

1 Plants, algae (including
phytoplankton), and many
microorganisms use the energy from
light to make sugars (food) from
carbon dioxide from the atmosphere
and water through the process of
photosynthesis, which also releases
oxygen. These sugars can be used
immediately or stored for growth or
later use. (MS-LS1-6)

9 Within individual organisms, food
moves through a series of chemical
reactions in which it is broken down
and rearranged to form new
molecules, to support growth, or to
release energy. (MS-LS1-7)

LS2.A: Interdependent Relationships

in Ecosystems

9 Organisms, and populations of
organisms, are dependent on their
environmental interactions both with
other living things and with nonliving
factors. (MS-LS2-1)

9 In any ecosystem, organisms and
populations with similar requirements
for food, water, oxygen, or other
resources may compete with each
other for limited resources, access to
which consequently constrains their
growth and reproduction. (MS-LS2-1)

9 Growth of organisms and population
increases are limited by access to
resources. (MS-LS2-1)

LS2.B: Cycle of Matter and Energy

Transfer in Ecosystems

1 Food webs are models that
demonstrate how matter and energy is
transferred between producers,
consumers, and decomposers as the
three groups interact within an
ecosystem. Transfers of matter into
and out of the physical environment
occur at every level. Decomposers
recycle nutrients from dead plant or
animal matter back to the soil in
terrestrial environments or to the water
in aquatic environments. The atoms
that make up the organisms in an
ecosystem are cycled repeatedly
between the living and nonliving parts
of the ecosystem. (MS-LS2-3)

Cause and Effect

9 Cause and effect relationships may
be used to predict phenomena in
natural or designed systems. (MS-
LS2-1)

Energy and Matter

9 Matter is conserved because atoms
are conserved in physical and
chemical processes. (MS-LS1-7)

9 Within a natural system, the transfer of
energy drives the motion and/or cycling
of matter. (MS-LS1-6)

9 The transfer of energy can be tracked
as energy flows through a natural
system. (MS-LS2-3)

Stability and Change

9 Small changes in one part of a system
might cause large changes in another
part. (MS- LS2-4)

Connections to Nature of Science

Scientific Knowledge Assumes an

Order and Consistency in Natural

Systems

9 Science assumes that objects and
events in natural systems occur in
consistent patterns that are
understandable through measurement
and observation. (MS-LS2-3)
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world(s).

9 Construct an oral and written
argument supported by empirical
evidence and scientific reasoning to
support or refute an explanation or
a model for a phenomenon or a
solution to a problem. (MS-LS2-4)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

9 Science knowledge is based upon
logical connections between
evidence and explanations. (MS-LS1-
6)

i Science disciplines share common
rules of obtaining and evaluating
empirical evidence. (MS-LS2-4)

LS2.C: Ecosystem Dynamics,

Functioning, and Resilience

9 Ecosystems are dynamic in nature;
their characteristics can vary over
time. Disruptions to any physical or
biological component of an
ecosystem can lead to shifts in all its
populations. (MS-LS2-4)

PS3.D: Energy in Chemical

Processes and Everyday Life

9 The chemical reaction by which plants
produce complex food molecules
(sugars) requires an energy input (i.e.,
from sunlight) to occur. In this
reaction, carbon dioxide and water
combine to form carbon- based
organic molecules and release
oxygen. (secondaryto MS-LS1-6)

9 [1] Cellular respiration in plants and
animals involve chemical reactions with
oxygen that release stored energy. In
these processes, complex molecules
containing carbon react with oxygen to
produce carbon dioxide and
other materials. (secondary to MS-
LS1-7)

Connections to other DCIs in this grade-band: MS.PS1.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); MS.LS4.C (MS-LS2-4);
MS.LS4.D (MS-LS2-4); MS.ESS2.A (MS-LS1-6),(MS-LS2-3),(MS-LS2-4); MS.ESS3.A (MS-LS2-1),(MS-LS2-4); MS.ESS3.C

(MS-LS2-1) (MS-LS2-4)

Articulation across grade-bands: 3.LS2.C (MS-LS2-1),(MS-LS2-4); 3.LS4.D (MS-LS2-1),(MS-LS2-4); 5.PS3.D (MS-LS1-6),(MS-
LS1-7); 5.LS1.C (MS-LS1-6),(MS-LS1-7); 5.LS2.A (MS- LS1-6),(MS-LS2-1),(MS-LS2-3); 5.L.S2.B (MS-LS1-6),(MS-LS1-7),
(MS-LS2-3); HS.PS1.B (MS-LS1-6),(MS-LS1-7); HS.PS3.B (MS-LS2-3); HS.LS1.C (MS-LS1-6),(MS-LS1-7),(MS-LS2-3);

HS.LS2.A (MS-LS2-1); HS.LS2.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); HS.LS2.C (MS-LS2-4); HS.LS4.C

(MS-LS2-1),(MS-

LS2-4) ; HS.LS4.D (MS-LS2-1),(MS-LS2-4); HS.ESS2.A (MS-LS2-3) ; HS.ESS2.D (MS-LS1-6); HS.ESS2.E (MS-LS2-4);
HS.ESS3.A (MS-LS2-1); HS.ESS3.B (MS-LS2-4); HS.ESS3.C (MS-LS2-4)
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MS-LS TEACHING UNIT THREE: Interdependent Relationships in Ecosystems (MS-

LS2)

Catholic Soc¢al Teaching

1 Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand wld they livein, and develop a sense of
who they and others are as people respecting creatmbtheirbeliefs.

1 Studentswill learnto utilize the scientific method in theirstudy of Life Scienceby creating

questions, doing a research, forming a hypothesis based on experiment observations, analyzing and

drawing conclusions, and then communicatimgr findings.

Catholic/ Christian Scientists

1 Genetics JeanBaptisteLamarck, Gregor Mendel, Louis Pasteur, Thedsiciniwann
1 Physiology/MedicineKarl Landsteiner, Leonardo dénci, Lazzaro Spallanzani, Andreas

Vesalius
1
|

Vocabulary

Botany. Stephan Endlicher
Ecology. Roger Bacon, JeaRrancois Champollion, Galile@alilei

9 Life Sciencel ecosystem, biotic, abiotic, producer, consumer, herbivore, carnivore, omnivore,
scavenger, decomposer, foméb, energy pyramid, niche, limiting factor, carrying capacity,
biome, marine, estuarwetland,eukaryoteprokaryote equilibrium, osmosis, diffusion,
endocytosis , exocytosis, tissue, orggatem, gene, allele, phenotype, genotype, dominant
allele,recesare allele, evolution, natural selection, survival of the fittest, adaptation, artificial

selection

Students who demonstrate understanding can:

MS-LS2-2.

Review from

Fifth Grade beneficial.]

Construct an explanation that predicts patterns of interactions among organisms across multiple
ecosystems. [Clarification Statement: Emphasis is on predicting consistent patterns of interactions in
different ecosystems in terms of the relationships among and between organisms and abiotic components
of ecosystems. Examples of types of interactions could include competitive, predatory, and mutually

MS-LS2-5.

Evaluate competing design solutions for maintaining biodiversity and ecosystem services.
[Clarification Statement: Examples of ecosystem services could include water purification, nutrient
recycling, and prevention of soil erosion. Examples of design solution constraints could include scientific,
economic, and social considerations.]

Science and Engineering Practices |

Constructing Explanations and
Designing Solutions

Constructing explanations and

designing solutions in 6i 8 builds on

Ki 5 experiences and progresses to

include constructing explanations and

designing solutions supported by
multiple sources of evidence
consistent with scientific ideas,
principles, and theories.

1 Construct an explanation that
includes qualitative or quantitative
relationships between variables
that predict phenomena. (MS-LS2-

Disciplinary Core Ideas

LS2.A: Interdependent Relationships
in Ecosystems

1 Similarly, predatory interactions may
reduce the number of organisms or
eliminate whole populations of
organisms. Mutually beneficial
interactions, in contrast, may become
so interdependent that each organism
requires the other for survival. Although
the species involved in these
competitive, predatory, and mutually
beneficial interactions vary across
ecosystems, the patterns of
interactions of organisms with their
environments, both living and nonliving,

Crosscutting Concepts
Patterns

1 Patterns can be used to identify cause
and effect relationships. (MS-LS2-2)

Stability and Change

1 Small changes in one part of a
system might cause large changes in
another part. (MS-LS2-5)

Connections to Engineering,
Technology, and Applications of
Science
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2)

Engaging in Argument from

Evidence

Engaging in argument from evidence

in 6i 8 builds on Ki 5 experiences and

progresses to constructing a

convincing argument that supports or

refutes claims for either explanations
or solutions about the natural and
designed world(s).

1 Evaluate competing design solutions
based on jointly developed and
agreed-upon design criteria. (MS-
LS2-5)

are shared. (MS-LS2-2)

LS2.C: Ecosystem Dynamics,

Functioning, and Resilience

1 Biodiversity describes the variety of
species found in E
oceanic ecosystems. The
completeness or integrity of an
ecosystembés biodiv
as a measure of its health. (MS-LS2-5)

LS4.D: Biodiversity and Humans

9 Changes in biodiversity can influence
humansé resources,
energy, and medicines, as well as
ecosystem services that humans rely on
o for example, water purification and
recycling. (secondary to MS-LS2-5)

ETS1.B: Developing Possible

Solutions

1 There are systematic processes for
evaluating solutions with respect to how
well they meet the criteria and
constraints of a problem. (secondary to
MS-LS2-5)

Influence of Science, Engineering,

and Technology on Society and the

Natural World

9 The use of technologies and any
limitations on their use are driven by
individual or societal needs, desires,
and values; by the findings of scientific
research; and by differences in such
factors as climate, natural resources,
and economic conditions. Thus
technology use varies from region to
region and over time. (MS- LS2-5)

Connections to Nature of Science

Science Addresses Questions About

the Natural and Material World

9 Scientific knowledge can describe the
consequences of actions but does not
necessarily prescribe the decisions
that society takes. (MS-LS2-5)

Connections to other DCIs in this grade-band: MS.LS1.B (MS-LS2-2); MS.ESS3.C (MS-LS2-5)

Articulation across grade-band: 1.LS1.B (MS-LS2-2); HS.LS2.A (MS-LS2-2),(MS-LS2-5); HS.LS2.B (MS-LS2-2); HS.LS2.C
(MS-LS2-5); HS.LS2.D (MS-LS2-2);.LS4.D (MS-LS2-5);HS.ESS3.A (MS-LS2-5); HS.ESS3.C (MS-LS2-5); HS.ESS3.D (MS-

LS2-5)
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MS-LS TEACHING UNIT FOUR: Growth, Development, and Reproduction of Organisms
(MS-LS1, MS-LS3, MS-LS4)

Catholic Social Teaching
1 Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand wld they livein, and develop a sense of
who they and others are as people respecting creation andeheis.
1 Studentswill learnto utilize the scientific methodin their study of Life Scienceby creating
questions, doing a research, forming a hypothesis based on experiment observations, analyzing and
drawing conclusions, and then communicating their findings.

Catholic/ Christian Scientists
1 Genetics JeanBaptisteLamarck, Gregor Mendel, Louis Pasteur, Thedsiciniwann
1 Physiology/MedicineKarl Landsteiner, Leonardo dénci, Lazzaro Spallanzani, Andreas
Vesalius

1 Botany. Stephan Endlicher
1 Ecology. Roger Bacon, JeaRrancois ChampolliorGalileo Galilei
Vocabulary

1 Life Sciencei ecosystem, biotic, abiotic, producer, consumer, herbivore, carnivore, omnivore,
scavenger, decomposer, foodb, energy pyramid, niche, limiting factor, carrying capacity,
biome, marine, estuarwetland,eukaryoteprokaryote equilibrium, osmosis, diffusion,
endocytosis , exocytosis, tissue, orggatem, gene, allele, phenotype, genotype, dominant
allele,recessive allele, evolution, natural selection, survival of the fittest, adaptation, artificial
sekction

Students who demonstrate understanding can:

MS-LS1-4. Use argument based on empirical evidence and scientific reasoning to support an explanation for
how characteristic animal behaviors and specialized plant structures affect the probability of
successful reproduction of animals and plants respectively. [Clarification Statement: Examples of
behaviors that affect the probability of animal reproduction could include nest building to protect young
from cold, herding of animals to protect young from predators, and vocalization of animals and colorful
plumage to attract mates for breeding. Examples of animal behaviors that affect the probability of plant
reproduction could include transferring pollen or seeds, and creating conditions for seed germination and
growth. Examples of plant structures could include bright flowers attracting butterflies that transfer pollen,
flower nectar and odors that attract insects that transfer pollen and hard shells on nuts that squirrels bury.]

MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic factors
influence the growth of organisms. [Clarification Statement: Examples of local environmental conditions
could include availability of food, light, space, and water. Examples of genetic factors could include large
breed cattle and species of grass affecting growth of organisms. Examples of evidence could include
drought decreasing plant growth, fertilizer increasing plant growth, different varieties of plant seeds
growing at different rates in different conditions, and fish growing larger in large ponds than they do in
small ponds.] [Assessment Boundary: Assessment does not include genetic mechanisms, gene regulation,
or biochemical processes.]

MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on
chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the
structure and function of the organism. [Clarification Statement: Emphasis is on conceptual
understanding that changes in genetic material may result in making different proteins.] [Assessment
Boundary: Assessment does not include specific changes at the molecular level, mechanisms for protein
synthesis, or specific types of mutations.]

MS-LS3-2. Develop and use a model to describe why asexual reproduction results in offspring with identical
genetic information and sexual reproduction results in offspring with genetic variation. [Clarification
Statement: Emphasis is on using models such as Punnett squares, diagrams, and simulations to describe
the cause and effect relationship of gene transmission from parent(s) to offspring and resulting genetic
variation.]
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MS-LS4-5.

standard i
and plants also selective breeding.

Gather and synthesize information about the technologies that have changed the way humans
influence the inheritance of desired traits in organisms. [Clarification Statement. Emphasis is on
synthesizing information from reliable sources about the influence of humans on genetic outcomes in
artificial selection (such as genetic modification, animal husbandry, gene therapy); and, on the impacts
these technologies have on society as well as the technologies leading to these scientific discoveries.] This
accordance

s taught i n

wGendtic endineering aftfood)

| Science and Engineering Practices

Developing and Using Models

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

9 Develop and use a model to
describe phenomena. (MS- LS3-1),
(MS-LS3-2)

Constructing Explanations and

Designing Solutions Constructing

explanations and designing solutions

in 61 8 builds on Ki 5 experiences and
progresses to include constructing
explanations and designing solutions
supported by multiple sources of
evidence consistent with scientific
knowledge, principles, and theories.

1 Construct a scientific explanation
based on valid and reliable
evidence obtained from sources
(including the
experiments) and the assumption
that theories and laws that describe
the natural world operate today as
they did in the past and will continue
to do so in the future. (MS-LS1-5)

Engaging in Argument from

Evidence

Engaging in argument from evidence in

61 8 builds on Ki 5 experiences and

progresses to constructing a

convincing argument that supports or

refutes claims for either explanations
or solutions about the natural and
designed world(s).

1 Use an oral and written argument
supported by empirical evidence
and scientific reasoning to support
or refute an explanation or a model
for a phenomenon or a solution to a
problem. (MS-LS1-4)

Obtaining, Evaluating, and

Communicating Information

Obtaining, evaluating, and

communicating information in 6i 8

builds on Ki 5 experiences and

progresses to evaluating the merit and
validity of ideas and methods.

i Gather, read, and synthesize
information from multiple
appropriate sources and assess the
credibility, accuracy, and possible

St

bias of each publication and

LS1.B: Growth and Development of
Organisms

1 Organisms reproduce, either
sexually or asexually, and transfer
their genetic information to their
offspring. (secondary to MS-LS3-

2)

1 Animals engage in characteristic
behaviors that increase the odds of
reproduction. (MS-LS1-4)

1 Plants reproduce in a variety of ways,
sometimes depending on animal
behavior and specialized features for
reproduction. (MS-LS1-4)

1 Genetic factors as well as local
conditions affect the growth of the
adult plant. (MS-LS1-5)

LS3.A: Inheritance of Traits

1 Genes are located in the
chromosomes of cells, with each
chromosome pair containing two
variants of each of many distinct
genes. Each distinct gene chiefly
controls the production of specific
proteins, which in turn affects the
traits of the individual. Changes
(mutations) to genes can result in
changes to proteins, which can
affect the structures and functions of
the organism and thereby change
traits. (MS-LS3-1)

9 Variations of inherited traits between
parent and offspring arise from
genetic differences that result from
the subset of chromosomes (and
therefore genes) inherited. (MS-LS3-
2)

LS3.B: Variation of Traits

1 In sexually reproducing organisms,
each parent contributes half of the
genes acquired (at random) by the
offspring. Individuals have two of
each chromosome and hence two
alleles of each gene, one acquired
from each parent. These versions
may be identical or may differ from
each other. (MS-LS3-2)

1 In addition to variations that arise from
sexual reproduction, genetic information
can be altered because of mutations.
Though rare, mutations may result in
changes to the structure and function of
proteins. Some changes are beneficial,
others harmful, and some neutral to the

Cause and Effect

9 Cause and effect relationships may
be used to predict phenomena in
natural systems. (MS- LS3-2)

9 Phenomena may have more than one
cause, and some cause and effect
relationships in systems can only be
described using probability. (MS-LS1-
4),(MS-LS1-5),(MS-LS4-5)

Structure and Function

9 Complex and microscopic structures
and systems can be visualized,
modeled, and used to describe how
their function depends on the
shapes, composition, and
relationships among its parts,
therefore complex natural
structures/systems can be analyzed
to determine how they function. (MS-
LS3-1)

Connections to Engineering,
Technology, and Applications of
Science

Interdependence of Science,

Engineering, and Technology

9 Engineering advances have led to
important discoveries in virtually
every field of science, and scientific
discoveries have led to the
development of entire industries and
engineered systems. (MS-LS4-5)

Connections to Nature of Science

Science Addresses Questions About

the Natural and Material World

9 Scientific knowledge can describe the
consequences of actions but does not
necessarily prescribe the decisions that
society takes. (MS- LS4-5)
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methods used, and describe how
they are supported or not supported
by evidence. (MS-LS4-5)

organism. (MS-LS3-
1)
LS4.B: Natural Selection

9 In artificial selection, humans have

the capacity to influence certain
characteristics of organisms by

selective breeding. One can choose
desired parental traits determined by
genes, which are then passed on to

offspring. (MS-LS4-5)

Connections to other DCIs in this grade-band: MS.LS1.A (MS-LS3-1); MS.LS2.A (MS-LS1-4),(MS-LS1-5); MS.LS4.A (MS-LS3-

1)

Articulation to DCIs across grade-bands: 3.LS1.B (MS-LS1-4),(MS-LS1-5); 3.LS3.A (MS-LS1-5),(MS-LS3-1),(MS-LS3-2);
3.LS3.B (MS-LS3-1),(MS-LS3-2); HS.LS1.A (MS-LS3-1) ; HS.LS1.B (MS-LS3-1),(MS-LS3-2); HS.LS2.A (MS-LS1-4),(MS-
LS1-5); HS.LS2.D (MS-LS1-4); HS.LS3.A (MS-LS3-1),(MS-LS3-2)

HS.LS4.C (MS-LS4-5)

. HS.LS3.B (MS-LS3-1),(MS-LS3-2),(MS-LS4-5);
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MS-LS TEACHING UNIT FIVE: Natural Selection and Adaptations (MS-LS4)

Catholic Social Teaching
1 Studentswill be prepared in a wathat encourages them to explore the links between their
Christian faith and scientific inquiry, understand terld they livein, and develop a sense of
whothey and others are as people respecting creation andéfefs.
1 Studentswill learnto utilize the scientific methodin their study of Life Scienceby creating
questions, doing a research, forming a hypothesis based on experiment obsearalgnsg and
drawing conclusions, and then communicating their findings.

Catholic/ Christian Scientists
1 Genetics JeanBaptisteLamarck, Gregor Mendel, Louis Pasteur, Thedsicliwann
1 Physiology/Medicine Karl Landsteiner, Leonardo d¥inci, Lazzaro Spallanzani, Andreas
Vesalius

1 Botany. Stephan Endlicher
1 Ecology. Roger Bacon, JeaRrancois Champollion, Galile@alilei
Vocabulary

1 Life Sciencei ecosystem, biotic, abiotic, producer, consumer, herbivore, carnivore, omnivore,
scavenger, decomposer, foagb, energy pyramid, niche, limiting factor, carrying capacity,
biome, marine, estuaryyetland, eukaryote,prokaryote, equilibrium, osmosis, diffusion,
endocytosis , exocytosis, tissue, orgystem, gene, allele, phenotype, genotype, dominant
allele, recessive allele, evolution, natural selection, survival of the fittest, adaptation, artificial
selection

Students who demonstrate understanding can:

MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document the existence,
diversity, extinction, and change of life forms throughout the history of life on Earth under the
assumption that natural laws operate today as in the past. [Clarification Statement: Emphasis is on
finding patterns of changes in the level of complexity of anatomical structures in organisms and the
chronological order of fossil appearance in the rock layers.] [Assessment Boundary: Assessment does
not include the names of individual species or geological eras in the fossil record.]

MS-LS4-2. Apply scientific ideas to construct an explanation for the anatomical similarities and differences
among modern organisms and between modern and fossil organisms to infer evolutionary
relationships. [Clarification Statement: Emphasis is on explanations of the evolutionary relationships
among organisms in terms of similarity or differences of the gross appearance of anatomical structures.]

MS-LS4-3. Analyze displays of pictorial data to compare patterns of similarities in the embryological
development across multiple species to identify relationships not evident in the fully formed
anatomy. [Clarification Statement: Emphasis is on inferring general patterns of relatedness among
embryos of different organisms by comparing the macroscopic appearance of diagrams or pictures.]
[Assessment Boundary: Assessment of comparisons is limited to gross appearance of anatomical
structures in embryological development.]

MS-LS4-4. Construct an explanation based on evidence that describes how genetic variations of traits in a
popul ation increase some individualsd probabil
environment. [Clarification Statement: Emphasis is on using simple probability statements and
proportional reasoning to construct explanations.]

MS-LS4-6. Use mathematical representations to support explanations of how natural selection may lead to
increases and decreases of specific traits in populations over time. [Clarification Statement:
Emphasis is on using mathematical models, probability statements, and proportional reasoning to
support explanations of trends in changes to populations over time.] [Assessment Boundary:
Assessment does not include Hardy Weinberg calculations.]
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Science and Engineering Practices|

Analyzing and Interpreting Data

LS4.A: Evidence of Common

Patterns

Analyzing data in 6i 8 builds on Ki 5
experiences and progresses to
extending quantitative analysis to
investigations, distinguishing
between correlation and causation,
and basic statistical techniques of
data and error analysis.
9 Analyze displays of data to
identify linear and nonlinear
relationships. (MS-LS4-3)

Analyze and interpret data to
determine similarities and differences
in findings. (MS-LS4-1)
Using Mathematics and
Computational Thinking
Mathematical and computational
thinking in 61 8 builds on Ki 5
experiences and progresses to
identifying patterns in large data
sets and using mathematical
concepts to support explanations
and arguments.
1 Use mathematical representations
to support scientific conclusions
and design solutions. (MS-LS4-6)

Constructing Explanations and
Designing Solutions Constructing
explanations and designing
solutions in 61 8 builds on Ki 5
experiences and progresses to
include constructing explanations
and designing solutions supported
by multiple sources of evidence
consistent with scientific ideas,
principles, and theories.

9 Apply scientific ideas to construct
an explanation for real-world
phenomena, examples, or
events. (MS-LS4-2)

9 Construct an explanation that
includes qualitative or quantitative
relationships between variables that
describe phenomena. (MS-LS4-4)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

i Science knowledge is based upon
logical and conceptual
connections between evidence
and explanations. (MS-LS4-1)

Ancestry and Diversity

9 The collection of fossils and their
placement in chronological order
(e.g., through the location of the
sedimentary layers in which they are
found or through radioactive dating)
is known as the fossil record. It
documents the existence, diversity,
extinction, and change of many life
forms throughout the history of life
on Earth. (MS-LS4-1)

' Anatomical similarities and
differences between various
organisms living today and between
them and organisms in the fossil
record enable the reconstruction of
evolutionary history and the
inference of lines of evolutionary
descent. (MS- LS4-2)

9 Comparison of the embryological
development of different species also
reveals s similarities that show
relationships not evident in the fully-
formed anatomy. (MS-LS4-3)

LS4.B: Natural Selection

1 Natural selection leads to the
predominance of certain traits in
a population, and the
suppression of others. (MS-LS4-
4)

LS4.C: Adaptation

9 Adaptation by natural selection
acting over generations is one
important process by which species
change over time in response to
changes in environmental
conditions. Traits that support
successful survival and reproduction
in the new environment become
more common,; those that do not
become less common. Thus, the
distribution of traits in a population
changes. (MS-LS4-6)

i Patterns can be used to identify
cause and effect relationships. (MS-
LS4-2)

1 Graphs, charts, and images can be
used to identify patterns in data.
(MS- LS4-1), (MS-LS4-3)

Cause and Effect

1 Phenomena may have more than
one cause, and some cause and
effect relationships in systems can
only be described using probability.
(MS-LS4- 4),(MS-LS4-6)

Connections to Nature of Science

Scientific Knowledge Assumes an

Order and Consistency in Natural

Systems

1 Science assumes that objects and
events in natural systems occur in
consistent patterns that are
understandable through
measurement and observation. (MS-
LS4-1),(MS- LS4-2)
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Connections to other DCls in this grade-band: MS.LS2.A (MS-LS4-4),(MS-LS4-6); MS.LS2.C (MS-LS4-6); MS.LS3.A (MS-
LS4- 2),(MS-LS4-4) ; MS.LS3.B (MS-LS4-2),(MS-LS4-4),(MS-LS4-6 ) ; MS.ESS1.C (MS-LS4-1),(MS-LS4-2),(MS-LS4-6);
MS.ESS2.B (MS-LS4-1)

Articulation across grade-bands: 3.LS3.B (MS-LS4-4); 3.LS4.A (MS-LS4-1), (MS-LS4-2); 3. LS4.B (MS-LS4-4); 3.LS4.C
(MS-

LS4-6); HS.LS2.A (MS-LS4-4),(MS-LS4-6); HS.LS2.C (MS-LS4-6); HS.LS3.B (MS-LS4-4),(MS-LS4-6); HS.LS4.A (MS-
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Eighth Grade Physical Science

Students in middle school continue to develop understanding of four core ideas in the physical sciences.
The middleschoolperformance expectations in the Physical Sciences build oni thelKas and

capabilities to allowearnergo explain phenomena central to the physical sciencesldnto the life

sciences andarthand space science. The performance expectations sncphgcience blend the core

ideas with scientific and engineering practices and crosscutting concepts to support students in
developing useable knowledge to explain real world phenometig physical,biological, and earth

and space sciences. In the piogl sciences, performance expectations at the middle school level focus

on students developing understanding of several scientific practices. These include developing and using
models, planning and conducting investigations, analyzing and interpretgudimg mathematical

and computationghinking, andconstructingexplanations; and to use these practices to demonstrate
understanding dhe core ideas. Students alksoexpected to demonstrate understanding of several of
engineering practices inclundy design anévaluation.

The performance expectations in the tdpiructure and Properties of Matter help students to

formul ate an answer to the questions: AHow can |
propertiesTiHow does thermalree r gy a f f eltaffectppantictebydlilaéirgy @nalerstanding of

what occurs at the atomic and molecular scale. By the end of middle school, students will be able to
apply understanding that pure substances have characteristic propertiesraadeafi®m a single type

of atom or molecule. They will be able to provide molecular level accounts to explain states of matters
and changes between states. The crosscutting concepts of cause and effect; scale, proportion and
guantity; structure and functipinterdependence 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. In these performance expecsitidests are expected to
demonstrate proficiency in developing and using models, and obtaining, evaluating, and communicating
information. Students use these scientific and engineering practices to demonstrate understanding of the
core ideas.

The performance expectations in the tapiemical Reactionshelp students to formulate an answer to

the questions: AWhat happens when new materi al s
by building understanding of what occurs at the atomitraolecular scale during chemical reactions.

By the end of middle school, students will be able to provide molecular level accounts to explain that
chemical reactions involve regrouping of atoms to form new substances, and that atoms rearrange during
chenical reactions. Students are also able to apply an understanding of the design and the process of
optimization in engineering to chemical reaction systems. The crosscutting concepts of patterns and
energy and matter are called out as organizing concapttsefee disciplinary core ideas. In these

performance expectations, students are expected to demonstrate proficiency in developing and using
models, analyzing and interpreting data, and designing solutions. Students use these scientific and
engineering pretices to demonstrate understanding of the core ideas.

The performance expectations in the tdpicces and Interactionsfocus on helping students

understand ideas related to why some objects will keep moving, why objects fall to the ground and why
somemterials are attracted to each other while o
one describe physical i nteractions between obj et
level, the PS2 Disciplinary Core Idea from the NRCOniievork is broken down into two stitbeas:

Forces and Motion and Types of interactions. By the end of middle school, students will be able to apply
Newt onds Third Law of Motion to relate forces t«
ideas abuot gravitational, electrical, and magnetic forces to explain a variety of phenomena including
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beginning ideas about why some materials attract each other while other repel. In particular,
students will develop understanding that grastad! interactions are always attractive but

that electrical and magnetic forces can be both attractive and negative. Students also develop
ideas that objects can exert forces on each other even though the objects are not in contact,
through fields. Studes are also able to apply an engineering practice and concept to solve a
problem caused when objects collide. The crosscutting concepts of cause and effect; system
and system models; stability and change; and the influence of science, engineering, and
technology on society and the natural world serve as organizing concepts for these disciplinary
core ideas. In these performance expectations, students are expéet@dnstrate

proficiency in asking questions, planning and carrying out investigatodsgsigning

solutions, and engaging in argument; and to use these practices to demondgegtanding

of the cordadeas.

The performance expectations in the tdpiergy help students formulate an answer to the
questionfi H ooan energy be transferréwm one objecor systemtoan ot her 20 At t he
middle schoolevel,the PS3 Disciplinary Core Idea from the NRC Framework is broken down
into four subcore ideas: Definitionsf Energy, Conservation of Energy and Energy Transfer,

the Relationship between Engrgnd Forces, and Energy in Chemical Process and Everyday
Life. Students develofheir understanding amportant qualitative ideas about energy

including that the interactions of objects can be explained and predicted using the concept of
transfer of energy from one object or system of objects to another, and that that the total
change of energy in any sgm is always equal to the total energy transferred into or out of the
systemStudentaunderstand that objects that are moving Hametic energy and that objects

may also contain stored (potential) energy, depenaimidpeir relative positions. Studenisl|

also come to know the difference between energy and temperature, and begin to develop an
understanding of the relationship between forceamigy Students are also able to apply an
understanding of design to the process of energy transfer. Tdszgtiing concepts of scale,
proportion, and guantitygystemsand system models; and energy are called out as organizing
concepts for these disciplinary core ideas. These performance expectations expect students to
demonstrate proficiency in developingdamsing models, planning investigations, analyzing

and interpreting data, and designing solutions, and engaging in arguomeetidence; and

to use these practices to demonstrate understanding of the core E88s in

The performance expectations ie topicWaves and Electromagnetic Radiatiorhelp

students formul ate an answer to the question,
and howcanthesused?0 At the middle school l evel , tt}
the NRC Framework ibroken down into Wave Propertidslectromagnetic Radiation, and

Information Technologies and Instrumentation. Students are able to describe and predict
characteristic properties and behaviors of waves when the waves interact with matter. Students
canapply an understanding of waves as a means to send digital information. The crosscutting
concepts of patterns and structure and function are used as organizing concepts for these
disciplinary core ideas. These performance expectations focus on studeotsilatimg

proficiency in developing and using models, using mathematical thinking, and obtaining,

evaluating and communicating information; and to use these practices to demonstrate
understanding of the core ideas.
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MS-PS TEACHING UNIT ONE: Structure and Properties of Matter (MS-PS1)

Catholic Social Teaching

1 Students will be prepared in a winat encourages them to explore the links between
their Christian faith and scientific inquiry, understandwtogld they livein, and
develop a sense of who they and others are as people respecting creation and their
beliefs.

1 Students will learn to utilize the scientific method in trstudy of Physical Science by
creatingquestions, doing a research, formingyadthesis based on experiment
observations, analyzing and drawing conclusions, and then communicating their findings.

Catholic/Christian Scientists:
1 Chemistry Amedeo Avogadro, Roger Joseph Bosovich, <Baptiste Dumas,
Joseplouis Gay Lussac, Antoinkeavoisier
1 Physics Charles de Coloumb, Blaise Pascal, Francesco Lafarde

VocabularyWordsfor Physical Sciencel hypothesispbservationatom, density, states of
matter,mixture, compound, physical properties of matter, Periddideof Elements,

kinetic energy, potential energy, electromagnetic walestromagnetis , conduction ,
convectiom, radiation,energy transformation, velocity, acceleration, unbalanced forces,
reflection, diffraction, gravity, inertia, work, inclined plaraqplitude, pitch, series circuits,
parallel circuits

Students who demonstrate understanding can:

MS-PS1-1. Develop models to describe the atomic composition of simple molecules and extended
structures. [Clarification Statement: Emphasis is on developing models of molecules that vary in
complexity. Examples of simple molecules could include ammonia and methanol. Examples of
extended structures could include sodium chloride or diamonds. Examples of molecular-level
models could include drawings, 3D ball and stick structures, or computer representations showing
different molecules with different types of atoms.] [Assessment Boundary: Assessment does not
include valence electrons and bonding energy, discussing the ionic nature of subunits of complex
structures, or a complete description of all individual atoms in a complex molecule or extended

MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural
resources and impact society. [Clarification Statement: Emphasis is on natural resources that
undergo a chemical process to form the synthetic material. Examples of new materials could include
new medicine, foods, and alternative fuels.] [Assessment Boundary: Assessment is limited to

MS-PS1-4. Develop a model that predicts and describes changes in particle motion, temperature, and
state of a pure substance when thermal energy is added or removed. [Clarification Statement:
Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding
or removing thermal energy increases or decreases kinetic energy of the particles until a change of
state occurs. Examples of models could include drawing and diagrams. Examples of particles could
include molecules or inert atoms. Examples of pure substances could include water, carbon
dioxide, and helium.]
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Science and Engineering \

Developing and Using Models

Modeling in 67 8 builds on Ki 5 and
progresses to developing, using
and revising models to describe,
test, and predict more abstract
phenomena and design systems.

9 Develop a model to predict
and/or describe phenomena.
(MS-PS1-1), (MS-PS1-4)

Obtaining, Evaluating,
and Communicating
Information Obtaining,
evaluating, and
communicating
information in 61 8 builds
on Ki 5 and progresses to
evaluating the merit and
validity of ideas and
methods.

Gather, read, and
synthesize information
from multiple appropriate
sources and assess the
credibility, accuracy, and
possible bias of each
publication and methods
used, and describe how
they are supported or not
supported by evidence.
(MS-PS1- 3)

PS1.A: Structure and Properties of
Matter

1 Substances are made from different
types of atoms, which combine with
one another in various ways. Atoms
form molecules that range in size from
two to thousands of atoms. (MS- PS1-
1)

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

1 Gases and liquids are made of molecules
or inert atoms that are moving about
relative to each other. (MS-PS1-4)

1 In a liquid, the molecules are constantly
in contact with others; in a gas, they are
widely spaced except when they happen
to collide. In a solid, atoms are closely
spaced and may vibrate in position but
do not change relative locations. (MS-
PS1-4)

1 Solids may be formed from molecules,
or they may be extended structures
with repeating subunits (e.g.,
crystals). (MS-PS1-1)

1 The changes of state that occur with
variations in temperature or pressure can
be described and predicted using these
models of matter. (MS-PS1-4)

PS1.B: Chemical Reactions

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

Crosscutting Concepts

Cause and Effect

1 Cause and effect relationships may
be used to predict phenomena in
natural or designed systems. (MS-
PS1-4)

Scale, Proportion, and Quantity

i Time, space, and energy phenomena
can be observed at various scales
using models to study systems that are
too large or too small. (MS-PS1-1)

Structure and Function
Structures can be designed to serve
particular functions by taking into
account properties of different
materials, and how materials can be
shaped and used. (MS-PS1-3)

Connections to Engineering,
Technology, and Applications of
Science

Interdependence of Science,

Engineering, and Technology

1 Engineering advances have led to
important discoveries in virtually every
field of science, and scientific
discoveries have led to the development
of entire industries and engineered
systems. (MS-PS1-3)

Influence of Science, Engineering

and Technology on Society and the

Natural World

1 The uses of technologies and any
limitations on their use are driven by
individual or societal needs, desires,
and values; by the findings of scientific
research; and by differences in such
factors as climate, natural resources,
and economic conditions. Thus
technology use varies from region to
region and over time. (MS- PS1-3)

112




PS3.A: Definitions of Energy

fThe term Aheat o as
language refers both to thermal
energy (the motion of atoms or
molecules within a substance) and the
transfer of that thermal energy from
one object to another. In science, heat
is used only for this second meaning;
it refers to the energy transferred due
to the temperature difference between
two objects. (secondary to MS- PS1-4)

9 The temperature of a system is
proportional to the average internal
kinetic energy and potential energy per
atom or molecule (whichever is the
appropriate building block for the
systemds material ).
relationship depend on the type of atom
or molecule and the interactions among
the atoms in the material.

Temperature is not a direct measure of a
system's total thermal energy. The total
thermal energy (sometimes called the
total internal energy) of a system
depends jointly on the temperature, the
total number of atoms in the system,
and the state of the material. (secondary
to MS-PS1-4)

Connections to other DCIs in this grade-band: MS.LS2.A (MS-PS1-3); MS.LS4.D (MS-PS1-3); MS.ESS2.C (MS-PS1-1),(MS-

PS1-4); MS.ESS3.A (MS-PS1-3); MS.ESS3.C (MS-PS1-3)

Articulation across grade-bands: 5.PS1.A (MS-PS1-1); HS.PS1.A (MS-PS1-1),(MS-PS1-3),(MS-PS1-4); HS.PS1.B (MS-PS1-

113



MS-PS TEACHING UNIT TWO: Chemical Reactions (MS-PS1)

Catholic Social Teaching

1 Students will be prepared in a winat encourages them to explore the links between
their Christian faith and scientific inquiry, understandwtogld they livein, and
develop a sense of who they and others are as people respecting creation and their
beliefs.

1 Students will learn to utilize the scientific method in their study of Physical Science by
creatingquestions, doing a research, forming a hypothesis based on experiment
observations, analyzing and drawing conclusions, and then communicatirfghthegs.

Catholic/Christian Scientists:
1 Chemistry Amedeo Avogadro, Roger Joseph Bosovich, <Baptiste Dumas,
Joseplouis Gay Lussac, Antoinkavoisier,
1 Physics Charles de Coloumb, Blaise Pascal, Francesco Lafarde

VocabularyWordsfor Physical Sciencel hypothesispbservationatom, density, states of
matter,mixture, compound, physical properties of matter, Periddideof Elements,

kinetic energy, potential energy, electromagnetic walestromagnetis , conduction ,
convectiom, radiation,energy transformation, velocity, acceleration, unbalanced forces,
reflection, diffraction, gravity, inertia, work, inclined plane, amplitude, pitch, series circuits,
parallel circuits

Students who demonstrate understanding can:

MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances
interact to determine if a chemical reaction has occurred. [Clarification Statement: Examples
of reactions could include burning sugar or steel wool, fat reacting with sodium hydroxide, and
mixing zinc with hydrogen chloride.] [Assessment boundary: Assessment is limited to analysis of
the following properties: density, melting point, boiling point, solubility, flammability, and odor.]

MS-PS1-5. Develop and use a model to describe how the total number of atoms does not change in a
chemical reaction and thus mass is conserved. [Clarification Statement: Emphasis is on law of
conservation of matter and on physical models or drawings, including digital forms that represent
atoms.] [Assessment Boundary: Assessment DOES include the use of atomic masses, balancing
symbolic equations, and may include intermolecular forces.]

MS-PS1-6. Design a project to construct, test, and modify a device that either releases or absorbs
thermal energy by chemical processes. [Clarification Statement: Emphasis is on the design,
controlling the transfer of energy to the environment, and modification of a device using factors
such as type and concentration of a substance. Examples of designs could involve chemical
reactions such as dissolving ammonium chloride or calcium chloride.] [Assessment Boundary:
Assessment is limited to the criteria of amount, time, and temperature of substance in testing the
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Science and Engineering Practices

Developing and Using Models

Modeling in 67 8 builds on Ki 5 and
progresses to developing, using and
revising models to describe, test, and
predict more abstract phenomena and
design systems.
9 Develop a model to describe
unobservable mechanisms.
(MS- PS1-5)

Analyzing and Interpreting Data
Analyzing data in 6i 8 builds on Ki 5 and
progresses to extending quantitative
analysis to investigations, distinguishing
between correlation and causation, and

PS1.A: Structure and Properties of
Matter

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

PS1.B: Chemical Reactions

9 Substances react chemically in
characteristic ways. In a chemical
process, the atoms that make up the
original substances are regrouped

Patterns

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

Energy and Matter

9 Matter is conserved because
atoms are conserved in physical
and chemical processes. (MS-
PS1-5)

1 The transfer of energy can be
tracked as energy flows through a
designed or natural system. (MS-
PS1-6)

basic statistical techniques of data and

error analysis.

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

Constructing Explanations and
Designing Solutions
Constructing explanations and designing
solutions in 6i 8 builds on Ki 5
experiences and progresses to include
constructing explanations and designing
solutions supported by multiple sources
of evidence consistent with scientific
knowledge, principles, and theories.
9 Undertake a design project,
engaging in the design cycle, to
construct and/or implement a
solution that meets specific design
criteria and constraints. (MS- PS1-6)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

9 Science knowledge is based upon
logical and conceptual connections
between evidence and explanations.
(MS-PS1-2)

Science Models, Laws, Mechanisms,

and Theories Explain Natural

Phenomena

i Laws are regularities or
mathematical descriptions of natural
phenomena. (MS-PS1-5)

different molecules and these new
substances have different properties
from those of the reactants. (MS-
PS1- 2), (MS-PS1-5) (Note: This
Disciplinary Core Idea is also
addressed by MS- PS1-3.)

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

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

ETS1.B: Developing Possible

Solutions

1 A solution needs to be tested, and
then modified on the basis of the
test results, in order to improve it.
(secondary to MS-PS1-6)

ETS1.C: Optimizing the Design

Solution

9 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
processod that is, some of the
characteristics may be incorporated
into the new design. (secondary to
MS-PS1-6)

1 The iterative process of testing the
most promising solutions and
modifying what is proposed on the
basis of the test results leads to
greater refinement and ultimately to
an optimal solution. (secondary to
MS- PS1-6) material. (secondary to
MS- PS1-4)
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Connections to other DCIs in this grade-band: MS.PS3.D (MS-PS1-2),(MS-PS1-6); MS.LS1.C (MS-PS1-2),(MS-PS1-
5);

Articulation across grade-bands: 5.PS1.B (MS-PS1-2),(MS-PS1-5); HS.PS1.A (MS-PS1-6); HS.PS1.B (MS-PS1-2)(MS-
PS1-5), (MS-PS1-6); HS.PS3.A (MS-PS1-6); HS.PS3.B (MS-PS1-
6); HS.PS3.D (MS-PS1-6)
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MS-PS TEACHING UNIT THREE: Forces and Interactions (MS-PS2)

Catholic Social Teaching

1 Students will be prepared in a winat encourages them to explore the links between
their Christian faith and scientific inquiry, understandvteeld they livein, and
develop a sense of who they and others are as people respecting creation and their
beliefs.

1 Students will learn to utile the scientific method in their study of Physical Science by
creatingquestions, doing a research, forming a hypothesis based on experiment
observations, analyzing and drawing conclusions, and then communicating their findings.

Catholic/Christian Scientists:
1 Chemistry Amedeo Avogadro, RogdnsephBosovich,JeanBaptisteDumas,
JosephLouis Gay Lussac, Antoineavoisier,
1 Physics Charles de Coloumb, Blaise Pascal, Francesco Laarde

VocabularyWordsfor Physical Sciencel hypothesispbservationatom, density, states
of matter,mixture, compound, physical properties of matter, Periddhdeof Elements,
kinetic energy, potential energy, electromagnetic wakestromagnetis, conduction ,
convectiom, radiation,energy transformatiowelocity, acceleration, unbalanced forces,
reflection, diffraction, gravity, inertia, work, inclined plane, amplitude, pitch, series
circuits, parallel circuits

Students who demonstrate understanding can:

MS-PS2-1. Apply Newtondés Thi r dsolitiarwto & @robtem srivgwing ghe motion of two
colliding objects. [Clarification Statement: Examples of practical problems could include the impact of
collisions between two cars, between a car and stationary objects, and between a meteor and a space
vehicle.] [Assessment Boundary: Assessment is limited to vertical or horizontal interactions in one

MS-PS2-2. Pl an an investigation to provide evidence that

sum of the forces on the object and the mass of the object. [Clarification Statement: Emphasis is
on balanced (Newtonbs First Law) and wunbal anc
forces, mass and changes in motion (Newtonbs S
units.] [Assessment Boundary: Assessment is limited to forces and changes in motion in one-dimension
in an inertial reference frame and to change in one variable at a time. Assessment does not include the

use of trigonometry.]

MS-PS2-3. Analyze data to determine the factors that affect the strength of electric and magnetic forces.
[Clarification Statement: Examples of devices that use electric and magnetic forces could include
electromagnets, electric motors, or generators. Examples of data could include the effect of the number
of turns of wire on the strength of an electromagnet, or the effect of increasing the number or strength
of magnets on the speed of an electric motor.] [Assessment Boundary: Assessment about questions
that require quantitative answers is limited to proportional reasoning and algebraic thinking.]

MS-PS2-4. Construct and present arguments using evidence to support the claim that gravitational
interactions are attractive and depend on the masses of interacting objects. [Clarification
Statement: Examples of evidence for arguments could include data generated from simulations or
digital tools; and charts displaying mass, strength of interaction, distance from the Sun, and orbital
periods of objects within the solar system.] [AssessmentBoundar y: Assessment
Law of Gravitation or Keplerds Laws. ]

MS-PS2-5. Conduct an investigation and evaluate the experimental design to provide evidence that fields
exist between objects exerting forces on each other even though the objects are not in contact.
[Clarification Statement: Examples of this phenomenon could include the interactions of magnets,
electrically-charged strips of tape, and electrically-charged pith balls. Examples of investigations could
include first-hand experiences or simulations.] [Assessment Boundary: Assessment is limited to electric
and magnetic fields, and limited to qualitative evidence for the existence of fields.]
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Science and Engineering Practices

Asking Questions and

Defining Problems

Asking questions and defining

problems in grades 6i 8 builds from

grades Ki 5 experiences and
progresses to specifying relationships
between variables, and clarifying
arguments and models.

9 Ask questions that can be
investigated within the scope of the
classroom, outdoor environment,
and museums and other public
facilities with available resources
and, when appropriate, frame a
hypothesis based on observations
and scientific principles. (MS-PS2-3)

Planning and Carrying

Out Investigations

Planning and carrying out

investigations to answer questions or

test solutions to problems in 61 8

builds on Ki 5 experiences and

progresses to include investigations
that use multiple variables and provide
evidence to support explanations or
design solutions.

1 Plan an investigation individually
and collaboratively, and in the
design: identify independent and
dependent variables and controls,
what tools are needed to do the
gathering, how measurements will
be recorded, and how many data
are needed to support a claim. (MS-
PS2-2)

9 Conduct an investigation and
evaluate the experimental design to
produce data to serve as the basis for
evidence that can meet the goals of
the investigation. (MS-PS2-5)

Constructing Explanations

and Designing Solutions

Constructing explanations and

designing solutions in 6i 8

builds on Ki 5 experiences and

progresses to include

constructing explanations and

designing solutions supported

by multiple sources of evidence

consistent with scientific ideas,

principles, and theories.

9 Apply scientific ideas or principles
to design an object, tool, process
or system. (MS-PS2-1)

PS2.A: Forces and Motion

For any pair of interacting objects, the
force exerted by the first object on the
second object is equal in strength to
the force that the second object exerts
on the first, but in the opposite
direction
PS2-1)

1 The motion of an object is determined
by the sum of the forces acting on it; if
the total force on the object is not zero,
its motion will change. The greater the
mass of the object, the greater the
force needed to achieve the same
change in motion. For any given
object, a larger force causes a larger
change in motion. (MS-PS2-2)

1 All positions of objects and the
directions of forces and motions must
be described in an arbitrarily chosen
reference frame and arbitrarily chosen
units of size. In order to share
information with other people, these
choices must also be shared. (MS-
PS2-2)

PS2.B: Types of Interactions

1 Electric and magnetic
(electromagnetic) forces can be
attractive or repulsive, and their sizes
depend on the magnitudes of the
charges, currents, or magnetic
strengths involved and on the
distances between the interacting
objects. (MS-PS2-3)

9 Gravitational forces are always
attractive. There is a gravitational force
between any two masses, but it is very
small except when one or both of the
objects have large massd e.g., Earth
and the sun. (MS-PS2-4)

1 Forces that act at a distance (electric,
magnetic, and gravitational) can be
explained by fields that extend through
space and can be mapped by their

effect on a test object (a charged object,

or a ball, respectively). (MS-PS2-5)

( Newt enbd

Cause and Effect

Cause and effect relationships
may be used to predict
phenomena in natural or
designed systems. (MS-PS2-3),
(MS-PS2-5)

Systems and System Models

1 Models can be used to represent
systems and their interactionso
such as inputs, processes and
outputsd and energy and matter
flows within systems. (MS-PS2-
1),(MS-PS2-4),

Stability and Change

1 Explanations of stability and
change in natural or designed
systems can be constructed by
examining the changes over time
and forces at different scales. (MS-
PS2-2)

Connections to Engineering,
Technology, and Applications
of Science

Influence of Science, Engineering,

and Technology on Society and

the Natural World

9 The uses of technologies and any
limitations on their use are driven by
individual or societal needs, desires,
and values; by the findings of
scientific research; and by
differences in such factors as
climate, natural resources, and
economic conditions. (MS-PS2-1)
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Connections to other DCls in this grade-band: MS.PS3.A (MS-PS2-2); MS.PS3.B (MS-PS2-2) ; MS.PS3.C (MS-PS2-
1);

Articulation across grade-bands: 3.PS2.A (MS-PS2-1),(MS-PS2-2); 3.PS2.B (MS-PS2-3),(MS-PS2-5); 5.PS2.B (MS-PS2-
4);
HS.PS2.A (MS-PS2-1),(MS-PS2-2); HS.PS2.B (MS-PS2-3),(MS-PS2-4),(MS-PS2-5); HS.PS3.A (MS-PS2-5); HS.PS3.B
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MS-PS TEACHING UNIT FOUR: Energy (MS-PS3)

Catholic Social Teaching

1 Students will be prepared in a wiyat encourages them to explore the links between
their Christian faith and scientific inquiry, understandvleeld they livein, and
develop a sense of who they and others are as people respecting creation and their
beliefs.

1 Students will learn to utilize thecientific method in theistudy of Physical Science by
creating questiongloing a research, forming a hypothesis based on experiment
observations, analyzing and drawing conclusions, and then communicating their findings.

Catholic/Christian Scientists:
1 Chemistry Amedeo Avogadro, RogdnsephBosovich,JeanBaptisteDumas,
JosephLouis Gay Lussac, Antoineavoisier,
1 Physics Charles de Coloumb, Blaise Pascal, Francesco Laarde

VocabularyWordsfor Physical Sciencel hypothesispbservationatom, density, states of
matter,mixture, compound, physical properties of matter, Periddideof Elements,

kinetic energy, potential energy, electromagnetic walextromagnetim , conduction,
convectiom, radiation,energy transformation, velocitgcceleration, unbalanced forces,
reflection, diffraction, gravity, inertia, work, inclined plane, amplitude, pitch, series circuits,
parallel circuits

Students who demonstrate understanding can:

MS-PS3-1. Construct and interpret graphical displays of data to describe the relationships of kinetic
energy to the mass of an object and to the speed of an object. [Clarification Statement:
Emphasis is on descriptive relationships between kinetic energy and mass separately from
kinetic energy and speed. Examples could include riding a bicycle at different speeds, rolling
different sizes of rocks downhill, and getting hit by a wiffle ball versus a tennis ball.]

MS-PS3-2. Develop a model to describe that when the arrangement of objects interacting at a
distance changes, different amounts of potential energy are stored in the system.
[Clarification Statement: Emphasis is on relative amounts of potential energy, not on calculations
of potential energy. Examples of objects within systems interacting at varying distances could
include: the Earth and either a roller coaster cart at varying positions on a hill or objects at
varying heights on shelves, changing the direction/orientation of a magnet, and a balloon with
static electrical charge being brought closer to aclas s mat eds hai r . Exam
include representations, diagrams, pictures, and written descriptions of systems.] [Assessment
Boundary: Assessment is limited to two objects and electric, magnetic, and gravitational

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or
maximizes thermal energy transfer. [Clarification Statement: Examples of devices could
include an insulated box, a solar cooker, and a Styrofoam cup.] [Assessment Boundary:
Assessment does not include calculating the total amount of thermal energy transferred.] (See

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the
type of matter, the mass, and the change in the average kinetic energy of the particles as
measured by the temperature of the sample. [Clarification Statement: Examples of
experiments could include comparing final water temperatures after different masses of ice
melted in the same volume of water with the same initial temperature, the temperature change of
samples of different materials with the same mass as they cool or heat in the environment, or the
same material with different masses when a specific amount of energy is added.] [Assessment
Boundary: Assessment MAY include calculating the total amount of thermal energy transferred.]

MS-PS3-5. Construct, use, and present arguments to support the claim that when the kinetic energy
of an object changes, energy is transferred to or from the object. [Clarification Statement:
Examples of empirical evidence used in arguments could include an inventory or other
representation of the energy before and after the transfer in the form of temperature changes or
motion of object.] [Assessment Boundary: Assessment MAY include calculations of energy.]
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| Science and Engineering Practices

Developing and Using Models

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

9 Develop a model to describe
unobservable mechanisms. (MS-
PS3- 2)

Planning and Carrying Out

Investigations

Planning and carrying out

investigations to answer questions or

test solutions to problems in 61 8 builds
on Ki 5 experiences and progresses to
include investigations that use multiple
variables and provide evidence to
support explanations or design
solutions.

1 Plan an investigation individually and
collaboratively, and in the design:
identify independent and dependent
variables and controls, what tools are
needed to do the gathering, how
measurements will be recorded, and
how many data are needed to support
a claim. (MS-PS3-4)

Analyzing and Interpreting Data

Analyzing data in 6i 8 builds on Ki 5 and

progresses to extending quantitative

analysis to investigations, distinguishing
between correlation and causation, and
basic statistical techniques of data and
error analysis.

9 Construct and interpret graphical
displays of data to identify linear
and nonlinear relationships.

(MS- PS3-1)

Constructing Explanations and

Designing Solutions

Constructing explanations and

designing solutions in 61 8 builds

on Ki 5 experiences and
progresses to include

constructing explanations and

designing solutions supported by

multiple sources of evidence
consistent with scientific ideas,
principles, and theories.

1 Apply scientific ideas or principles
to design, construct, and test a
design of an object, tool, process
or system. (MS-PS3-3)

PS3.A: Definitions of Energy

1 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.
(MS- PS3-1)

1 A system of objects may also contain
stored (potential) energy, depending on
their relative positions. (MS-PS3- 2)

1 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. (MS- PS3-3),(MS-PS3-4)

PS3.B: Conservation of Energy and

Energy Transfer

1 When the motion energy of an object
changes, there is inevitably some other
change in energy at the same time.
(MS-PS3-5)

1 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. (MS-
PS3-4)

1 Energy is spontaneously transferred
out of hotter regions or objects and into
colder ones. (MS-PS3-3)

PS3.C: Relationship Between Energy

and Forces

1 When two objects interact, each one
exerts a force on the other that can
cause energy to be transferred to or
from the object. (MS-PS3-2)

ETS1.A: Defining and Delimiting an

Engineering Problem

TfThe more precisely
criteria and constraints can be
defined, the more likely it is that the
designed solution will be
successful. Specification of
constraints includes consideration
of scientific principles and other
relevant knowledge that is likely to
limit possible solutions. (secondary
to MS-PS3-3)

Scale, Proportion, and Quantity

9 Proportional relationships (e.g. speed
as the ratio of distance traveled to
time taken) among different types of
quantities provide information about
the magnitude of properties and
processes. (MS-PS3-1),(MS-PS3-4)

Systems and System Models

9 Models can be used to represent
systems and their interactions i
such as inputs, processes, and
outputs T and energy and matter
flows within systems. (MS-PS3-2)

Energy and Matter

9 Energy may take different forms
(e.g. energy in fields, thermal
energy, energy of motion). (MS-PS3-
5)

9 The transfer of energy can be tracked
as energy flows through a designed or
natural system. (MS- PS3-3)
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Engaging in Argument from

Evidence
Engaging in argument from evidence
in 6i 8 builds on Ki 5 experiences and
progresses to constructing a
convincing argument that supports or
refutes claims for either explanations
or solutions about the natural and
designed worlds.

9 Construct, use, and present oral and
written arguments supported by
empirical evidence and scientific
reasoning to support or refute an
explanation or a model for a
phenomenon. (MS-PS3-5)

Connections to Nature of Science

9 ETS1.B: Developing Possible
Solutions

1 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 criteria and
constraints of a problem. (secondary
to MS-PS3-

Connections to other DCIs in this grade-band: MS.PS1.A (MS-PS3-4); MS.PS1.B (MS-PS3-3); MS.PS2.A (MS-PS3-1),(MS-
PS3-4),(MS-PS3-5); MS.ESS2.A (MS-PS3-3); MS.ESS2.C (MS-PS3-3),(MS-PS3-4); MS.ESS2.D (MS-PS3-3),(MS-PS3-4);

MS.ESS3.D (MS-PS3-4)

Articulation across grade-bands: 4.PS3.B (MS-PS3-1),(MS-PS3-3); 4.PS3.C (MS-PS3-4),(MS-PS3-5); HS.PS1.B (MS-PS3-4);
HS.PS2.B (MS-PS3-2); HS.PS3.A (MS-PS3-1),(MS-PS3-4),(MS-PS3-5) ; HS.PS3.B (MS-PS3-1),(MS-PS3-2),(MS-PS3-3),
(MS-PS3-4),(MS-PS3-5); HS.PS3.C (MS-PS3-2)
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MS-PS TEACHING UNIT FIVE: Waves and Electromagnetic Radiation (MS-PS4)

Catholic Social Teaching

1 Students will be prepared in a winat encourages them to explore the links between
their Christian faith and scientific inquiry, understandwleeld they livein, and
develop a sense of who they and others are as people respesesitign and their
beliefs.

1 Students will learn to utilize the scientific method in their study of Physical Science by
creatingquestions, doing a research, forming a hypothesis based on experiment
observations, analyzing and drawing conclusions, anddbexmunicating their
findings.

Catholic/Christian Scientists:
1 Chemistry Amedeo Avogadro, RogdosephBosovich,JeanBaptisteDumas,
JosephLouis Gay Lussac, Antoineavoisier,
1 Physics Charles de Coloumb, Blaise Pascal, Francesco Lamarde

VocabularyWordsfor Physical Sciencel hypothesispbservationatom, density, states of
matter,mixture, compound, physical properties of matter, Periddideof Elements,

kinetic energy, potential energy, electromagnetic walestromagnetis , condwction ,
convectiom, radiation,energy transformation, velocity, acceleration, unbalanced forces,
reflection, diffraction, gravity, inertia, work, inclined plane, amplitude, pitch, series circuits,
parallel circuits

Students who demonstrate understanding can:

MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes
how the amplitude of a wave is related to the energy in a wave. [Clarification Statement:
Emphasis is on describing waves with both qualitative and quantitative thinking.] [Assessment
Boundary: Assessment MAY include electromagnetic waves and is NOT limited to standard

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted
through various materials. [Clarification Statement: Emphasis is on both light and mechanical
waves. Examples of models could include drawings, simulations, and written descriptions.]
[Assessment Boundary: Assessment is limited to qualitative applications pertaining to light and
Review from mechanical waves.]

Fourth Grade 4-PS4-2 Develop a model to describe that light reflecting from objects and entering the
eye allows objects to be seen. [Clarification Statement: Light follows a straight path, causing
shadow. Light reflects or refracts when it speeds up and slows down based on the medium it
travels through- opaque, transparent, translucent objects.[Assessment Boundary: Assessment

MS-PS4-3. Integrate qualitative scientific and technical information to support the claim that
digitized signals are a more reliable way to encode and transmit information than analog
signals. [Clarification Statement: Emphasis is on a basic understanding that waves can be
used for communication purposes. Examples could include using fiber optic cable to transmit
light pulses, radio wave pulses in wifi devices, and conversion of stored binary patterns to
make sound or text on a computer screen.] [Assessment Boundary: Assessment does not
include binary counting. Assessment does not include the specific mechanism of any given
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Science and Engineering Practices |

Developing and Using Models

Modeling in 67 8 builds on Ki 5 and
progresses to developing, using, and
revising models to describe, test, and
predict more abstract phenomena and
design systems.

9 Develop and use a model to describe
phenomena. (MS-PS4-2) Using
Mathematics and Computational
Thinking Mathematical and
computational thinking at the 61 8
level builds on Ki 5 and progresses
to identifying patterns in large data
sets and using mathematical
concepts to support explanations and
arguments.

PS4.A: Wave Properties

1 A simple wave has a repeating
pattern with a specific wavelength,
frequency, and amplitude. (MS-PS4-
1)

9 A sound wave needs a medium through
which it is transmitted. (MS- PS4-2)

PS4.B: Electromagnetic Radiation

9 When light shines on an object, it is
reflected, absorbed, or transmitted
through the object, depending on the
objectds materi al
(color) of the light. (MS-PS4-2)

9 The path that light travels can be
traced as straight lines, except at

Patterns

9 Graphs and charts can be used
to identify patterns in data.
(MS-PS4-1)

Structure and Function

9 Structures can be designed to
serve particular functions by
taking into account properties
of different materials, and how
materials can be shaped and
used. (MS-PS4-2)

9 Structures can be designed to
serve particular functions. (MS-
PS4-3)

describe and/or support scientific
conclusions and design solutions.
(MS-PS4-1)

Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in 6-8
builds on K-5 and progresses to
evaluating the merit and validity of
ideas and methods.

1 Integrate qualitative scientific and
technical information in written text
with that contained in media and
visual displays to clarify claims
and findings. (MS-PS4-3)

Connections to Nature of Science

Scientific Knowledge is Based on

Empirical Evidence

i Science knowledge is based upon
logical and conceptual connections
between evidence and
explanations. (MS-PS4-1)

surfaces between different transparent

materials (e.g., air and water, air and

glass) where the light path bends. (MS-

PS4-2)

9 A wave model of light is useful for
explaining brightness, color, and the
frequency-dependent bending of light
at a surface between media. (MS-
PS4-2)

9 However, because light can travel
through space, it cannot be a matter
wave, like sound or water waves. (MS-
PS4-2)

PS4.C: Information Technologies and

Instrumentation

9 Digitized signals (sent as wave pulses)
are a more reliable way to encode and
transmit information. (MS-PS4-3)

Connections to Engineering,
Technology, and Applications of
Science

Influence of Science, Engineering,

and Technology on Society and

the Natural World

9 Technologies extend the
measurement, exploration,
modeling, and computational
capacity of scientific
investigations. (MS-PS4-3)

Connections to Nature of Science

Science is a Human Endeavor

9 Advances in technology
influence the progress of
science and science has
influenced advances in

Connections to other DClIs in this grade-band: MS.LS1.D (MS-PS4-2)

(MS-

Articulation across grade-bands: 4.PS3.A (MS-PS4-1); 4.PS3.B (MS-PS4-1); 4.PS4.A (MS-PS4-1); 4.PS4.B (MS-PS4-2);
4.PS4.C (MS-PS4-3); HS.PS4.A (MS-PS4-1),(MS-PS4-2),(MS-PS4-3); HS.PS4.B (MS-PS4-1),(MS-PS4-2); HS.PS4.C
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Middle School Engineering Design

By the time students reach middle school they should have had numerous experiences in engineering
design. The goal for middle school students is to define problems more precisely, to conduct a more
thorough process of choosing the best solution, and to optimize the final design.

Defining the problemwi t h fipreci siond involves thinking mort
school about the needs a problem is intended to address, or the gaatpasdetended to reach. How

will the end user decide whether or not the design is successful? Also at this level students are expected
to consider not only the end user, but also the broader society and the environment. Every technological
change is likly to have both intended and unintended effects. It is up to the designer to try to anticipate
the effects it may have, and to behave responsibly in developing a new or improved technology. These
considerations may take the form of either criteria or ttamgs on possible solutions.

Developing possible solutiongdoes not explicitly address generating design ideas since students were
expected to develop the capability in elementary school. The focus in middle school is on a two stage
process of evaluatinthe different ideas that have been proposed: by using a systematic method, such as a
tradeoff matrix, to determine which solutions are most promising, and by testing different solutions, and
then combining the best ideas into new solution that may ber lean any of the preliminary ideas.

Improving designs at the middle school level involves an iterative process in which students test the
best design, analyze the results, modify the design accordingly, and {tesh aed modify the design
again. Stdents may go through this cycle two, three, or more times in order to reach the optimal (best
possible) result.

Connections with other science disciplines help students develop these capabilities in various contexts.
For example, in the life sciences students appBbir engineeringdesigncapabilities to evaluate plans

for maintaining biodiversity and ecosystem services {\M2-5). In the physical sciences students
define and solve problems involving a number of coresdaegphysical science, including: chemical
processes that release or absorb energy-R®E$E6 ) |, Newt ona sotionfNSFP&21), andv

energy transfer (M®S33). In the Earth and space sciences students apply their engineering design
capabilities tgoroblems related the impacts of humans on Earth sy$MBx&SS33).

By the end of 8grade students are expected to achieve all four performance expectaticEJ 83,
MS-ETS1}2, MSETS13, and MSETS14) related to a single problem in order uaderstand the
interrelated processes of engineering design. These include defining a problem by precisely specifying
criteria and constraints for solutions as well as potential impacts on society and the natural environment,
systematically evaluating afteative solutions, analyzing data from tests of different solutions and
combining the best ideas into an improved solution, and developing a model and iteratively testing and
improving it to reach an optimal solution. While the performance expectations shaMiddle School
Engineering Design couple particular practices with specific disciplinary core ideas, instructional
decisions should include use of many practices that lead to the performance expectations.
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MS-ETS: TEACHING UNIT ONE: Engineering Design (MS-ETS1)

Catholic Identity
1 Students will understand that God calls us to care for His creation; Connect concepts and skills
learned in science with an understandinofl as theenter of althings.
f Students will be able to work coopeabidi¢si vely,
1 Students will be able to demonstrate stewardship imbued with Catholic values in the care of local
and globakenvironments

Catholic/Christian Scientists
1 Electronics Andre-Marie Ampere, Antoine Cesar Becquerel, Guglielmo Marconi, Francesco
Lana de TerziAlessandrd/olta
1 Mathematics Rene Descartes, Fibonacci, Chatksmite

Vocabularyi (Pertinent to subject of resea)ch

Students who demonstrate understanding can:

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a
successful solution, taking into account relevant scientific principles and potential impacts on
people and the natural environment that may limit possible solutions.

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet
the criteria and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions

to identify the best characteristics of each that can be combined into a new solution to better meet
the criteria for success.

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or
process such that an optimal design can be achieved.

Science and Engineering Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and Defining ETS1.A: Defining and Delimiting Influence of Science, Engineering,
Problems Engineering Problems and Technology on Society and the
Natural World
Asking questions and defining problems | 1 The more preci selyy
in grades 67 8 builds on grades Ki 5 criteria and constraints can be 9 All human activity draws on natural
experiences and progresses to defined, the more likely it is that the resources and has both short and
specifying relationships between designed solution will be successful. long-term consequences, positive as
variables, and clarifying arguments and Specification of constraints includes well as negative, for the health of
models. consideration of scientific principles people and the natural environment.
9 Define a design problem that can be and other relevant knowledge that are (MS- ETS1-1)
solved through the development of an likely to limit possible solutions. (MS- 9 The uses of technologies and
object, tool, process or system and ETS1-1) limitations on their use are driven by
includes multiple criteria and ETS1.B: Developing Possible individual or societal needs, desires,
constraints, including scientific Solutions and values; by the findings of scientific
knowledge that may limit possible 1 A solution needs to be tested, and research; and by differences in such
solutions. (MS-ETS1-1) then modified on the basis of the test factors as climate, natural resources,
resu|tsy in order to improve it. (MS_ and economic conditions. (MS'ETSl'l)
Developing and Using Models ETS1-4)
Modeling in 67 8 builds on Ki 5 9 There are systematic processes for
experiences and progresses to evaluating solutions with respect to
developing, using, and revising models how well they meet the criteria and
to describe, test, and predict more constraints of a problem. (MS-ETS1-
abstract phenomena and design 2), (MS-ETS1-3)
systems. 9 Sometimes parts of different solutions
can be combined to create a solution
1 Develop a model to generate data to that is better than any of its
test ideas about designed systems, predecessors. (MS-ETS1-3)
including those representing inputs 1 Models of all kinds are important for
and outputs. (MS- ETS1-4)

126



Analyzing and Interpreting Data testing solutions. (MS- ETS1-4)
Analyzing data in 6i 8 builds on Ki 5
experiences and progresses to ETS1.C: Optimizing the Design
extending quantitative analysis to Solution
investigations, distinguishing between 1 Although one design may not perform
correlation and causation, and basic the best across all tests, identifying the
statistical techniques of data and error characteristics of the design that
analysis. performed the best in each test can
1 Analyze and interpret data to provide useful information for the
determine similarities and redesign processd that is, some of
differences in findings. (MS-ETS1-3) those characteristics may be
incorporated into the new design. (MS-
Engaging in Argument from ETS1-3)
Evidence 1 The iterative process of testing the
Engaging in argument from evidence in most promising solutions and
61 8 builds on Ki 5 experiences and modifying what is proposed on the
progresses to constructing a basis of the test results leads to
convincing argument that supports or greater refinement and ultimately
refutes claims for either explanations or to an optimal solution. (MS-ETS1-
solutions about the natural and 4)
designed world.
i Evaluate competing design solutions
based on jointly developed and
agreed-upon design criteria. (MS-
ETS1-2)

Connections to MS-ETS1.A: Defining and Delimiting Engineering Problems include: Physical Science: MS-PS3-3

Connections to MS-ETS1.B: Developing Possible Solutions Problems include: Physical Science: MS-PS1-6, MS-PS3-3, Life
Science: MS-LS2-5

Connections to MS-ETS1.C: Optimizing the Design Solution include: Physical Science: MS-PS1-6
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Glossary

The purpose of this glossary is to help the user better understand and implement the AOD-NGSS. It is
not intended to be an exhaustive list of all scientific terms. The primary audiences for this glossary are

K-8 Science teachers.

Abiotic
Absorb

Adaptation

Affect

Affluence

Analyze

Applied science

Asteroid

Atmosphere

Atom

Barometric pressure

Basic science

Bias

Biodiversity

Biome

Biotic

Calorimetric

Camouflage

Nonliving
to take up (e.g., plant roots absorb water)

hereditary features of organisms that allow them to live in a particular
environment

to have an influence on
plentiful supply of material goods; wealth

to examine methodically by separating into parts and studying their
interrelations

research aimed at answering questions that have practical applications, e.g.,
determining the causes of diseases so that cures might be found

small rocky body orbiting the
Sun

gaseous envelop surrounding
the Earth

smallest particle of an element that retains the chemical nature of the element

atmospheric pressure as indicated by a barometer, used especially in weather
forecasting

research designed to describe or explain nature to satisfy one's curiosity

statistical sampling or testing error caused by systematically favoring some
outcomes over others

1. number and variety of organisms found within a specified geographic region

2. variability among organisms, including the variability within and between
species and within and between ecosystems

broad area of the Earth's surface characterized by distinctive vegetation and
associated animal life; e.g., broad-leaf forest biome, grassland biome, desert
biome

relating to life or living organisms

relating to the measurement of heat energy by means of temperature
measurements

concealment by disguise or protective coloring
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Carrying capacity

Catalyst

Celestial

Cell membrane

Cell wall

Cellular respiration

Circuit

Cirrus

Characteristic

Chloroplasts

Communicate

Community

Compare

Compound

Conclusion

Conduction

Conifer

maximum number of individuals that a given environment can support for a
sustained period of time

substance, usually used in small amounts relative to the reactants,
that modifies and increases the rate of a reaction without being consumed in
the process

of or in the sky or universe, as planets or stars

the thin membrane that forms the outer surface of the protoplasm of a cell and
regulates the passage of materials in and out of the cell. It is made up of
proteins and lipids and often contains molecular receptors.

the definition of a cell wall is the protective coating for a plant
cell.

metabolic processes which break down nutrients into usable
energy

1. closed path followed or capable of being followed by an

electric current

2. configuration of electrically or electromagnetically connected components or
devices

high-altitude cloud composed of narrow bands or patches of thin, generally white,fleecy parts

distinguishing trait, feature, quality, or property

A plastid in the cells of green plants and green algae that contains
chlorophylls and carotenoid pigments and creates glucose through
photosynthesis.

about; make known; express oneself in such a way that one is readily and clearly
understood

group of plants and animals living and interacting with one another in a specific
region under relatively similar environmental conditions

to examine in order to note the similarities or differences of

substance formed from two or more elements chemically united in fixed
proportions

statement, or statements, that summarize the extent to which hypotheses
have been supported or not supported

process by which heat or electrical energy is transmitted through a material
or body without gross motion of the medium itself

any of various mostly needle-leaved or scale-leaved, chiefly evergreen, cone-
bearing gymnosperm trees or shrubs such as pines, spruces, and firs
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Conservation Life science: the protection, preservation, management, or restoration of wildlife
and of natural resources such as forests, soil, and water, to prevent exploitation,
destruction or neglect

Physical science: a unifying principle of constancy of a quantity under
specified conditions

Constellation formation of stars perceived as a figure or design, especially one of 88
recognized groups named after characters from classical mythology and
various common animals and objects

Consumer organisms requiring complex organic compounds for food, which is obtained
by preying on other organisms or by eating patrticles of organic matter

Contrail artificial cloud created by an aircraft, caused either by condensation due to the
reduction in air pressure above the wing surface, or by water vapor in the
engine exhaust

Controlled investigation investigation in which all but one variable remain constant

Convection transfer of heat energy in a gas or liquid by the circulation of currents of
matter from one region to another

Crystallization to cause to form crystals or take on a crystalline structure
Cumulus dense, white, fluffy, flat-based cloud with a multiple rounded top and a well-

defined outline, usually formed by the ascent of thermally unstable air masses

Data factual information, from observations, organized for analysis
Decomposer organisms such as bacteria and fungi that feed and break down dead

organisms, returning constituents of organic substances to the environment

Deformation alteration of shape, as by pressure or stress
Demonstrate to prove or make evident by reasoning or adducing evidence
Deposition act of depositing, especially the laying down of matter by a natural process

something deposited; a deposit

Describe to transmit a mental image or impression
with words
Distinguish to perceive or indicate differences;
discriminate
Dominant of, relating to or being an allele that produces the same phenotypic

effect whether inherited with a homozygous or heterozygous allele

DNA (Deoxyribonucleic acid) double strand of nucleotides that is a self-replicating
molecule present in living organisms as the main constituent of
chromosomes; contain s the genetic code and transmits the heredity pattern
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Ecology

Ecosystem

Eclipse

e.q.

Electron

element

Environment

Erosion

Eukaryotic

Evaluate

Experimentation

Extinct

Fertilization

Food chain

Food web

Force

Formulate

Frequency

study of the interactions and relationships between and among organisms
and their environment

all the organisms in a given area and the abiotic factors with which they interact

partial or complete obscuring, relative to a designated observer, of one
celestial body by another

abbreviation for example; precedes a non-exhaustive list of examples
provided as options; other examples may be appropriate but not included
(compare toi.e.)

negatively charged fundamental particle in an atom

any of more than 100 fundamental substances that consist of atoms of only
one atomic number and that singly or in combination constitute all matter

sum of all external conditions affecting the life, development and survival of
an organism, including the biotic (living) and abiotic (non-living) elements

group of natural processes, including weathering, dissolution, abrasion,
corrosion, and transportation, by which material is worn away from the
Earth's surface

referring to a cell with a nucleus and other
internal structure

to examine and judge carefully; appraise

act of conducting a controlled test or
investigation

no longer in existence

1. act or process of initiating biological reproduction by insemination or
pollination;

2. union of male and female gametes to form a zygote

arrangement of the organisms of an ecological community according to the
order of predation in which each uses the next as a food source

totality of interacting food chains in an ecological community

K-6: push or pull that change the motion or shape of an object 7- HS: vector
quantity that tends to produce an acceleration of a body in the direction of its
application

to devise or invent

ratio of the number of times an event occurs in a series of trials of a chance
experiment to the number of trials of the experiment performed; the number of
cycles an oscillating system executes in one second
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Friction

Front (weather)

Genotype

Geoscience

Gravitation

Gravity

Greenhouse gas

Guided investigation

Habitat

Hazardous waste

Heredity

Heterogeneous
Homogeneous

hydrosphere

Hydrologic

Hypothesis

force that resists relative motion between two bodies in
contact

interface between air masses of different temperatures or
densities

state of matter that does not have a definite shape or volume and is much
less dense than a liquid because its molecules are far apart compared to their
diameters

particular combination of genes in an
organism

the geological sciences as a whole;
geology

universal force by which everybody in the universe attracts every other body

attraction of the mass of the Earth, the Moon or a planet for bodies at or near
its surface

atmospheric gas such as carbon dioxide, water vapor, and methane that allows
incoming sun light to pass through but absorbs infrared radiation radiated back
from the Earth's surface, leading to the phenomenon whereby the Earth's
atmosphere traps solar radiation

teacher-directed investigation

place or environment where a plant or animal naturally or normally lives and
grows

substance, such as nuclear waste or an industrial by product that is potentially
damaging to the environment and harmful to humans and other organisms

genetic transmission of characteristics from parent to
offspring

consisting of dissimilar elements or parts
uniform in structure or composition throughout

aqueous envelope of the Earth, including the oceans, all lakes,
streams, and underground waters, ice, and the aqueous vapor in the
atmosphere

the science dealing with the waters of the earth, their distribution on the
surface and underground, and the cycle involving evaporation, precipitation,
flow to the seas, etc.

statement of an anticipate d result of an investigation proposed relationship
among observable phenomena or an inferred explanation for those
phenomena
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Identify

=}
)
@

lgneous

Inorganic

Interdependence

Interpretation

Interrelationships

Invertebrate

Investigation

[nvoluntary

isotope

Justify

Law

Lever

Limiting factor

Liquid

Lithosphere

Living
Lunar

Macroscopic

to find out the origin, nature, or definitive elements of

abbreviation for that is; precedes a specific list of items in which all of the items
should be used (compare to e.g.)

to conclude from evidence or premises

relating to, resulting from, or suggestive of the intrusion or extrusion of
magma or volcanic activity; rock formed from molten magma

involving neither organic life nor the products of organic life of or relating to
compounds not containing carbon

state of organisms depending on each other and the environment
for survival

explanation 1 explain the meaning of

interactions between two or more objects or organisms

animal, such as an insect or mollusk that lacks a backbone or
spinal column

inquiry, research, or systematic examination

not under the influence or control of the will; not voluntary; as, the
involuntary movements of the body (involuntary muscle fibers)

any of two or more species of atoms of a chemical element with the same
atomic number and nearly identical chemical behavior, but with differing
atomic mass and mass number and different physical properties

to demonstrate or prove to be just, right, or valid

statement that summarizes, identifies, or describes a relationship among
observable phenomena

simple machine consisting of a rigid bar pivoted on a fixed point and used to
transmit force, as in raising or moving a weight at one end by pushing down on
the other

conditions or resources that control the size of a population

state of matter that does not hold a definite shape but occupies a
definite volume because its molecules are in close contact

outer part of the Earth, consisting of the crust and upper mantle, approximately
100 km (62 mi.) thick

state of being alive
of, involving, caused by, or affecting the Moon lunar phase

large enough to be perceived or examined by the unaided eye; large
compared to a microscopic object

133



Mass

Matter

Mean

Measure

Meiosis

Metamorphic

Meteor

Microscopic

Mimicry

Mitosis

Mixture

Model

Molecule

Mutation

Mutualism

Natural selection

property of a body that is a measure of its inertia and causes it to have
weight in a gravitational field that is commonly taken as a measure of the
amount of material it contains

anything that possesses mass and
occupies volume

average value of a set of number

to ascertain the dimensions, quantity, or capacity of

type of cell division that occurs during the reproduction of diploid organisms
to produce the gametes. The double set of genes and chromosomes of the
normal diploid cells is reduced during meiosis to a single haploid set in the
gametes. Crossing-over and, therefore, recombination occur during a phase of
meiosis

change in the constitution of rock; specifically, a pronounced change
affected by pressure, heat and water that results in a more compact and
more highly crystalline condition; a rock produced by these processes

bright trail or streak that appears in the sky when a meteoroid is heated to
incandescence by friction with the Earth's atmosphere; also called falling star,
meteor burst, shooting star

too small to be seen by the unaided eye but large enough to be
studied under a microscope; small compared to a macroscopic object

resemblance of one organism to another or to an object in its
surroundings for concealment and protection from predators

cell division; cell division in multicellular organisms occurs by mitosis
except for the special division called meiosis that generates the gametes

portion of matter consisting of two or more components in varying proportions
that retain their own properties

schematic description or representation of a system, theory, or phenomenon
that accounts for at least some of its known or inferred properties and may be
used for further study of its characteristics

smallest particle of a chemical substance that retains all the properties of the
substance and is composed of one or more atoms

change of the DNA sequence within a gene or chromosome of an organism

close, prolonged association between organisms of two different species in
which each member benefits; type of symbiotic relationship natural resource

process by which, in a given environment, individuals having characteristics
that aid survival will produce more offspring, so the proportion of individuals
having such characteristics will increase with each succeeding generation.
Two mechanisms of natural selection include:
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1 gradualism - slow genetic modification (evolution) of a population over long
periods of time
1 punctuated equilibrium - relatively rapid evolution at a speciation event

Neutron uncharged elementary particle that has a mass a little greater than that of the
proton and is present in most atomic nuclei
Nonliving objects that dondét replfoodduce, grow, react,

Nonstandard units of measure units of measurement based on everyday items (e.g., hands, feet, pace,
candy, potato, paper clip) used as a precursor to learning and using standard
units of measurement

Mitochondria are the structures within cells that produce energy.

Mutualism close, prolonged association between organisms of two different species in
which each member benefits

Nucleus Physical science: central region of an atom, which contains more than 99% of
the atom's mass. Life science: cellular organelle in eukaryotes that contains
most of the genetic material

Observe to be or become awar e of , through
qualitative or quantitative data

Observation event that is experienced personally or enhanced through measurement or
instruments

Opaque not capable of having light pass through or hard to understand.

Openness mind - set that allows a person to consider explanations of a phenomenon

Organic of, relating to, or derived from living organisms Chemistry: having to do with

carbon compounds

Organism living individual, such as a plant, animal, bacterium, protist, or fungus; a body
made up of organs organelles or other parts that work together to carry on the
various processes of life

Periodic table arrangement of the chemical elements by atomic number, starting with
hydrogen in the upper left-hand corner and continuing in ascending order from
left to right, arranged in columns according to similar chemical properties

PH numerical measure of the acidity or alkalinity of a chemical solution; the
negative of the logarithm of the hydrogen ion concentration

Phenotype physical or visible characteristics of an organism that are determined by its
genotype

Photosynthesis chemical process by which chlorophyll-containing plants use light to
convert carbon dioxide and water into carbohydrates, releasing oxygen as a by
product
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Pitch

Plane

plate tectonics

Population

Population density

Precipitation

Predict

Prediction

Preservation

Probability

Procedures

Prokaryotic

Property

Propose

Proton

Pulley

Pure science

Qualitative

aurally perceived property of a sound, especially a musical tone that is
determined by the frequency of the waves producing it; highness or lowness of
sound

flat or level surface

theory that explains the global distribution of geological phenomena such as
seismicity, volcanism, continental drift, and mountain building in terms of the
formation, destruction, movement, and interaction of the Earth's lithospheric
plates; the theory thatt h e e ar t hbfoken imto fuagnents (glates) which
move in relation to one another, shifting continents, forming new crust, and
causing volcanic eruptions

group of organisms of the same species living and reproducing in a particular
habitat or geographic region

number of organisms per unit area

any form of water, such as rain, snow, sleet, or hail, which falls to the Earth's
surface

to forecast a future occurrence based on past observations or the extension of
an idea

statement of an expected (future) outcome of a planned test assuming that the
hypothesis being tested is correct; to be compared with observed result to test
the hypothesis

to keep in perfect or unaltered condition; maintain
unchanged

measure of the likelihood of an event occurring
series of steps taken to accomplish an end
referring to a cell with no nucleus (e.g., a bacterium)

characteristic attribute possessed by all
members of a class

to put forward for consideration, discussion, or
adoption

stable subatomic particle occurring in all atomic nuclei, with a positive electric
charge equal in magnitude to that of an electron

simple machine consisting of a wheel with a grooved rim in which a pulled rope
or chain can run to change the direction of the pull and thereby lift a load

science for the pursuit of scientific
knowledge

involving quality or kind
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Quantitative

Question

Radiation

Recessive

Reduce, reuse, recycle

involving the measurement of quantity
or amount

to ask

transfer of energy by electromagnetic radiation; process of emitting energy in
the form of waves or particles (e.g., visible light, X-rays, alpha and beta
radiation).the geographic spreading of a species reaction

of, relating to, or designating an allele that does not produce a characteristic
effect when present with a dominant allele

help you, your community, and the environment by saving money, energy, and

Reflect

Refract

Reliability

Respiration

Result
Revolution

RNA

Rotation

Sedimentary

Sedimentation

Sexual

Simple investigation

Solid

Solute

Solution

natural resources. Recycling programs are managed at the state and local level
to throw or bend back (light, for example) from a surface

to deflect from a straight path undergone by light or other wave in passing
obliquely from one medium (e.g., air) into another (e.g., glass) in which its
speed is different

to yield the same or compatible results in different clinical experiments or
statistical trials

physical and chemical processes by which an organism supplies its cells and
tissues with the oxygen needed for metabolism and relieves them of the
carbon dioxide formed in energy - producing reactions

guantity or expression obtained by calculation
orbital motion about a point, especially as distinguished from axial rotation

(Ribonucleic acid) nucleic acids that contains ribose and uracil as structural
components and is associated with the control of cellular chemical activities

act or process of turning around a center or an axis; the turning of a body
part about its long axis as if on a pivot

of or relating to rocks formed by the deposition
of sediment

The act or process of depositing or forming a
sediment.

relating to, produced by, or involving reproduction characterized by the union of
male and_female gametes

investigation involving a single variable
body of definite shape and volume; not liquid or gaseous

the dissolved matter in a solution; the compound of a solution that
changes its state

a homogeneous mixture of two or more substances
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Solvent a liquid substance capable of dissolving other substances

Species class of individuals or objects grouped by virtue of their common attributes
and their ability to mate and produce fertile offspring, and assigned a common
name; a division subordinate to a genus

Spectrophotometer  instrument used to determine the intensity of various wavelengths in a
spectrum of light

Stimulus object or event that causes a response
Strata a section, level, or division, as of the atmosphere or ocean, regarded as like
a stratum
Stratus low-altitude cloud formation consisting of a horizontal layer of clouds
Structures way in which parts are arranged or put together to form a whole; makeup

arrangement or formation of the tissues, organs, or other parts of an organism;
an organ or other part of an organism

Substrate the substance that is acted upon by an enzyme or ferment; a surface  on
which an organism grow or is attached

Subsystem component of a system (e.g., a solar system is a subsystem of a galaxy)

Symbiotic relationship close, prolonged association between organisms of two different species that
may, but does not necessarily, benefit each member; includes mutualism,
commensalisms, and parasitism Synthetic

System 1. group of body organs that together perform one or more vital function

2. organized group of devices, parts or factors that together perform a function
or drive a process (e.g., weather system, mechanical system)

Technology application of science, especially to industrial or commercial objectives;
tools and techniques

Temperature degree of hotness or coldness of a body or environment
Theory collection of statements (conditions, components, claims, postulates,

propositions) that when taken together attempt to explain a broad class of
related phenomena; inferred explanations for observable phenomena

Tissues A large mass of similar cells that make up a part of an organism and perform
a specific function.

Transient not regular or permanent

Transparent something clear, see through or obvious.

Translucent allowing light to pass through but not showing the distinct images on the other
side.

Tsunami large sea wave caused by an earthquake, landslide or other disturbance

under the ocean.
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U.S. customary units  measuring system used most often in the United States (e.g., inches,
pounds, gallons)

Valid correctly inferred or deduced from a premise

Variable A factor or condition that is subject to change, especially one that is allowed to
change in a scientific experiment to test a hypothesis.

Vibrate To shake or move with or as if with a slight quivering or trembling motion

139



Forms of Assessment

Performance Assessments (PA):

Student formal and informal presentati@tsoss the curriculum using rubrics, checklists, rating
scales, anecdotal records:

T

=4 =8 8 -8 _95_9_9_9_9_2_-2_-2_-2_-°

=4 =2 =4 -8 _-4_5_45_4_-2

Recitations, reading, retellings, speeches, debates, discussions, video or audio
performances

Written work across theurriculum

Cooperative group work (students are assessed individually, nagfras@
Story, play, poem, paragraph(s), essay, resqaaphr

Spelling bees

Poetryrecitals

OratoricalCompetitions

Classroom performance/demonstratjtive or taped)
Parent/Teacher/Studecwnferences

Presentations (live daped)

Oral, dance, visual (photos or video)

Seminars

Projects

Anecdotalrecords

Application of standard English grammar skills in daily written and oral work across
the curriculum ifcluding notebooks, journals, blogs, responseguestiony
Teacher observation of student activities acrosstineculum

Oral reading (literature, expository/informational in addition totehe)
Informal and formal inventories afidrmative/summativassessments
Daily work

Student spelling in written work

Notebookchecks

Runningrecords

Application and evaluation of skills across thericulum

*Portfolios
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Forms of Assessmentontinued

Criterion Referenced
Assessments (CRA):

(Paper/Pencil Tests/Quizzes)

Multiple Choice

Matchingltems

Completionltems

ShortAnswer

Essayisual Representation

Standardized TestsWA/CogATi Gradesl-8)
Teacher/text created tests (Writterooal)
Fluencytests

Teacher otext generated chedlsts of skills

=4 =2 -4-4_-9_-5_-4_-°5_-°

Independent Assessments (1A):

Teachermbservation

Teacherstudentconference

Student seltorrection and reflection on learning aoerformance
Student selassessment gjoals

On-line programs that allow studentsselfassess
Instructionalquestions

Questionnaires

Responsdournals

LearningLogs

Oral tests/exams

=2 =420 _-9_-_9_-9_-9_-45_-5-3
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Sharing Catholic Social Teaching Selected
Resources Background for Teachers

Compendium of the Social Doctrine of the Chufebntifical Councilfor Justiceand

Peace; Order through USCCB, 1/8285-8722). Provides a compledddsystematic

overview of the Churchdéds social teaching wi
almost anytopic.

A Place at the TableA Catholic Recommitment t®vercome Poveytand to Protect the
Dignityo f Al | Godds Chi-238872nTh¢ WS kishdps rendind 8s0 0
that central to our identity asdiscipleof Jesus Christ is our concern for those who are
poor or suffering.

Faithful Citizenship: A Ctnolic Call to Political Responsibilitf SCCB, 1/800/23%722)
the2 003 bishopsé statement includes Church te
the Churcho6s padssues i on on a range of

The Challengef Faithful CitizenshigUSCCB, 1/800/23%8722)this two-color brochure
summari zes the bishops6é6 stat emeRolitical Fai t hf ul
Responsibility and includes 0 Qandidatess on f or t

Sharing Catholic Social Teaching: Clhethges and Direction8JSCCB, 800/238722)A
statement of the U.S. bishops urging that Catholic social teaching be incorporated into
every Catholic educational program. Identifies seven key themes of Catholic social
teaching.

Aleadedbs Gui de t o Shar i ngUSCER, 800/238B122)Stepbyt al Te ac
step process to help catechetical leaders and other adults explore Catholic social teaching.
Includes cameraeadyhandouts.

Leaven for the Modern World: Catholsocial Teaching and Catholieducation(National
Catholic Education Association, 202/38232)aresource designed teelp educators at
the secondary level deepen their understanding of Catholic social teandiexplore
ways to share it with youngemle.

Everyday Christianity: To Hunger and Thirst for JustftssCCB, 202/838722)the most
important way lay Catholics work for justice and peace is through their claoides
actionsevery day.

Brothers and Sisters to Us / Nuestros Hermanos y Herm@&isGSCB, 800/238722) The
U.S. bishops promote discussion and action ageacstm.

Living the Gospel of Life: A Challenge to American CathqtSCCB, 800/235
8722) Calls'1U.S. Catholics to recey their identity as followers of JesG#ristand to be
leaders in theenewalof U.S. respect for the sanctity ide.
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The Challenge of Peace (USCCB, 800833 22) U. S. bi shopsdé | andma
nuclear weapons and the arrase.

Sharing the Light of Faith: An Official CommentdlySCCB, Department of Education,
800/235 8722)Chapter VIl exploresCatholic social teaching and guidelines on
catechesis for sociahinistry.

Confronting a Culture o¥iolence:A Catholic Framework for ActiolJSCCB, 800/235
9722)this statementecognizegprogramsin diocesesparishesand schoolsacrossthe
country.

Economic Justice for All: Pastoral Letter on Catholic Social Teaching and the U.S.
Economyby the U.S. bishops (USCCB, 800/28%322) Resources such as posters and
suggestions for using the pastoral letters irctagsroom.

Renewing the EartfNational Catholic Rural Life Conference, 515/22684) Study
guides for children, teensandadid on t he bi sshawpentMateriadsviar r o n me n t
Classroom and SmaBroups

In the Footstepsf Jesus Resource Manual on Catholic Social TeacHid§CCB,
800/253 8722 Provides background reading, lesson plans for all, ag@eseraready
resource, and other tools. Designed to be used with the Wi Footsteps afesus

Fromthe Ground Up: Teaching Catholic Social Principles in Elementary Schools
(National Catholic Education Association, 202/3&232) A faculty preparation guide that
includes gorocess for faculty development and sample activities for sharirsgttem key
themes of Catholic social in grades K thro&gh

Excerpts fronSharing Catholic Social TeachirftySCCB, 800/28-8722)aneasy to
distributecard summarizing the seven thentd Catholic social teachinglso available
as aposter.

Making a Place at the Tab{@&SCCB, 1/80023%722)abrief, compelling, fowpanel
brochure summari zi ngpovtettye bi shopsdé statement

T h aNodFair! (Tom Turner,Bishop Sullivan Cente816231-0984) A complete kit with
exercises and handoutstemch middle school students about Catholic social doctrine,
culminating in an advocacy/lobbying project on a social justisee.

Lesson Plans on Poverfwww.povertyusa.org). Lesson plans for grade$Xand adults
developed by the Catholic Campaign FumanDevelopment.

A Catholic Framework for Economic LifelSCCB, 800/238722) A card containing ten
key principles of Catholic social teaching on econolifec

Catholic Call to Justice: An Activity Book for Raising Awareness of Social Justice Issues
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(www.usah.org/CCHD) A lesson plan designddr ages 1422 to experience through an
obstacle course the major themes of Catholic stezahing.

Teaching Resources on Sweatshops & Child LgBochdiocese of Newark, 97897
4000)a complete kit including \deo, background materials, addssroomexercisesand
handoutdo help educators teach about sweatshops andlabital.

Integrating Catholic Social Teachingh the High School CurriculumEnglish and
Religion (University of St. Thomas, 653625712) a curriculum resource developed by
Catholichigh schookducators.

Buil ding Godods Ki ngdom: ITeaphing Resaurcesand) Cat h
Activities for Grades Ki 12 (Religious EducatiorDept., Diocese of Toledo, 419/244
6711) Resources for schools and religious educatiograms.

A Good Friday Appeal to End theeath Penalty SCCB 8002358722) a brochure
containing the U.S. bishops6é 1peral®. st at ement

Sharing the Tradition, Shaping the Futyi@atholic Campaign for Human Development,
800/54% 3212). A small group workbook on seven themes of Catholic deaicting.

Educating for Peace and Justice: Religious Dimensi@rades 71 2 and GradeK-6 by
James McGinnis (Institutes for Peace and Jus3it4/5334445)

Food Fast(Catholic Relief Services, 800/2Z®25) Free materials include a detailed
coordinator 6s ma n u aHour fast and actvities that tah berusedih® r a
classroom setting to explore issues of hungerpaverty.

Math for a Change/Math for a World that RocksMat hemat i c al Teachers
847/82F 1361) Two bookletsthat use situations of injustice to apply or illustrate
mathematics fogrades8-12.

Offering of Letters Kit and other resourd@read for the World301/6082400)

Operation RiceBow! (Catholic Relief Services, 800/22®25) Lenten program of fasting,
education, almsgiving and prer. The free materials include a videmd religious
e duc gider 6 s

Videosin the Footstepsof Jesus (USCCB 800235-8722) Part | (9 minuteg: A
compelling overview of seven key themes of Catholic social teact®ag Il (19
minutes): A more irdepth illustration of the seven themes highlighting peagie have
lived them.

Faithful Citizenship(USCCB, 800/238722) Great for small groups and classes, an
appealing video message about the Catholic tradition of poligsgbnsibility.
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Global Solidarity(USCCB, 800/238 7 2 2 ) T he UWesSage db solgdérity pvisho
our brothers and sisters throughout therld.

Sisters and Brothers Among (Satholic Campaign for Human Development, 202/541
3212) A 16minute video that tells the story of poverty throughthe facesand voices of
the poor.

Web Sitesi Catholic Social Teachings

www.usccb.org/sdwp The USCCB Departmentof Social Developmentand World
Peace website; background information and action alerts on a variety of domestic and
internationalissues, as well as general information on educating for justice and political
responsibility.

www.usccb.org/faithfulcitizenship Providesstatements frorthe U.S bishops and a wide
rangeof resources, including lesson plans for all ages on Faithful Citizenship, Solidarity,
Human Dignity, and the Option for thoor.

www.catholicrelief.org/what/advocacy Up-to-date information on international public
policy issues and how you and your studentsasan
www.catholiccharitiesusa.org/programs/advocacy Up-to date information on domestic
public policy issues and how you and your students can act. Includes a specialfeection
children/youth and for teachers acatechists.

www.povertyusa.org Extensiveinformation on poverty in the United &#s, including
lessorplans.

www.educationforjustice.org The Center of Concern offers a wide range of educational
materials on issues of justice and peace. Membershigde@ed.

www.osispm.org __The Office for Social Justice of the Archdiocese of St.
Paul/Minneapolis offers a variety of first rate resources for justice education, including an
annotated bibliography and information on modatsl ideas from their Catholic Justice

E d u c aNebowork. s

www.stthomas.educathstudiescst/edwc The University of St. Thomas in St. Paul, MN
offers a clearinghouse of resources and models for weaving Catholal teaching into
educatiorprograms at allevels.

Web Sites Used in the Assimilation of this Document

http://www.nextgenscience.org/Official site of the Next Generation Scier8@andards
http://www.nextgenscience.org/calibrnia Californiad sariationof theNGSS.
http://www.spellingcity.com Sciencevocabulary words in grade and topic levels
were obtained in part from thsste.

hitp://enwikipedia.org/wiki/List_of Catholic_scientistsA wiki site of Catholicscientists
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