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O 1 cah obserVe and ask questions about sCientifiC topicCs.

0O I can build and revise a simple mode| to represent events anhd design
solutions.

O ] can develop a model to desCribe or represent scientifiC phenomena.

O ] Ccan plan and Carry out g sCientifiC investigation to ahswer a guestion or
solve a problem.

O I can produce data to serve as the basis for evidence, using fair tests in
which Vvariables are controlled and the number Of trials is considered.

O I cah make observations ahd measurements t0 produce data to serve as the
basis for evidence for the explahation of @ phenomenon.

O 1 canh measure and Sraph quantities such as weight and length to address
scientifiC ahd engineering questions and problems.

O I Cah explainh the results Of a sCientifiC investigation.




1 know about Earth’s Place in the (Jhiverse

O ] cah support ah argument that difference in the apparent brighthess of the
suh compared to other stars is due to their relative distances from Earth.

O ] can observe, collect data, and represent the data in graphical form (bar
graph, pictograph, Or pie chart) to show the following over time:

e [ength of day/hight

e [ength of shadows

e Direction of shadows

o Ceasonhal appearanCe Of some stars in the sky

O ] cah Create @ model to show the orbit of the Earth around the sun, and the
orbit of the mooh around the Earth.

O ] Can Create a Chart that shows whiCh phenomena are Caused by the
revolution of the Earth around the sun, and whiCh are Caused by the rotation
Of Earth on its axis (eclipse, day/hight, shadow Changes, position of the stars,
position Of the moon in the sky, seasons, etcC.).




O ] cah use a model| of the Earth-suh-moon system to desCribe the CycCliC
patterh Of luhar phases, eClipses Of the suh, eclipses of the moonh ahd seasons.

O I cah develop a model (physical, Sraphical or conceptual) to eXplain the cyclic
pattern Of luhar phases, eclipses of the suh, eclipses of the moonh and seasons.

O I cah use a mode| to desCribe the role Of SraVvity in the motions within our
solar system and galaxy.

O I can develop a model to desCribe the role of graVvity in the motions within
Oour solar system and Salaxy (emphasis for the model is on graVvity as the force
that holds together the solar system and [Milky TAJay Salaxy and controls orbital
motionh within them. DO not inClude apparent retrograde motion).

O I can ahalyze and interpret data (photographs, drawings, models, and
statistical information) to determine SCale properties Of objects inh the solar
system.
Data may come from:
o Earth based telescopes
e Gpace based telescopes

. S’paceCra{-'t

O I canh anhalyze and interpret data to determine sCale properties Of objects in
the solar system.
Examples Of sCale-properties include:
e Gize of an objects layers (Crust, atmosphere, etC.)
e Surface features (Craters, oCeans, mountains, VolCahoes, etC.)
e Qrbital radius

O I Canh construct a sCientifiC explahation based on evidence from roCK Strata
for how the geologic time sCale is used to organize Earth’s ¢.6 billion year old
history (Emphasis is oh how analyses of roCk formations and the fossils they
CONtain are used to establish relative ages of major events in Earth’s history.
EXxamples of major events could range from the very recent, such as the last ice
age, to the very old, such as the earliest evidence of life. Examples Cah include
the formation of mountain Chains or the oceans basin, the evolution or
extinCtion Of partiCular orgahisms, Or sighifiCant VOICaniC eruptions.
Assessment Bounhdary: do not heed to reCall the hames Of SpeCifiC periods or
epochs anhd the events occurring within them).




A little primer for my teacher:

Common Core

R1.6.1- Cite textural evidence to
support anhalysis of what the test
$aYys expliCitly as well as inferences
drawnh from the text.

R1.6.7- Integrate information
presented in different media or
formats (visually, quantitatively) as
well as in words to develop a
coherent unhderstanding or a topiC
Or issue.

W.6.2- Introduce a topiC; orgahize
ideas, concepts, and information,
using strategies such as definition,
Classification, comparison/
contrast, ahd Cause/effect;
inClude formatting (headings),
graphiCs (Charts, tables), and
multimedia when useful in aiding
comprehension:

e Develop the topic with
relevant facts, definitions,
concCrete details, quotations
or other information and
examples
(Jse appropriate trahsitions
€O Clarify the relationships
among ideas ahd concepts
(Use precise language and
domain specCific vocabulary
t0 inform Or explain the
topicC
Establish and maintain a
formal style
Provide a concluding
statement Or section that
follows from the
information or explanation
presented.

SL.6.5- InClude multi-media
components (graphics, images,
sounds, musiC) and visual displays
in presentations to Clarify
information.

MP-6.2- Reason abstractly and
quantitatively.

MP-6.4 Model with mathematics.

RP.A-6.1- Jnhderstand the concept
Of ratio and use ratio lahguage to
describe a ratio relationship
between two quantities.

RP.A-6.2- Recoghize and represent
proportional relationships between
quantities.

EE.B-6.4- Use Variables to
represent quantities in a real-world
problem, ahd construct simple
equations and/or inequalities to
solve problems by reasoning about
the question.

Vocabulary

Brightness, orbit, phehomena, rotation, revolution, axis, Cyclic, lunar,
eclipse, SraVvity, solar system, Salaxy, SCale properties, telescope, surface
fFeatures, orbital radius, geologic, time sCale, Crust, atmosphere

DiscCiplinary
Core Ideas

The {Jniverse and Tts Stars

o TPatterns of the apparent motion of the sun, the moon, and stars in
the sky Can be observed, predicted, and explained with models




e Earth and its solar system are part of the Milky Tay galaxy, which is
ohe Of many galaxies in the universe

Earth and The Solar System

e The solar system Consists Of the suh and a ColleCction of objects,
including planets, their moons, and asteroids that are held in orbit
around the sun by the gravitational pull on them
This model of the solar system Can explain ecClipses of the sunh and
the moon
Earth’s spinh axis is fixed in direction over the short-term, but tilted
relative to its orbit around the sun.
The seasons are a result of this tilt and are caused by the
differential intensity of sunlight on different areas of Earth aCross
the year
The solar system appears to have formed from a disk of dust and gas
drawn together by gravity

The History of the Plahet

e The geologic time SCale interpreted from roCk Strata provides a way
t0 orgahize Earth’s history

o Analyses of roCk strata and the £ossil record provide only relative
dates, not gh absolute sCale

Cross-cutting
Concepts

Patterns

e TPatterns Can be used to identify cause and effect relationships

gcale, Proportion and Quantity

e Time, SpacCe, ahd energy phenomena Cah be observed at Various
sCales using models to study systems that are t0o0 [arge Or t00 small

Systems and System Models

e Models canh be used to represent systems and their interactions

Interdependence of Science, Engineering, and Technology

o 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.

gcientific Knowledge Assumes an Qrder ahd Consistency in Natural

gystems

e GCience assumes that objeCts and events in hatural systems occur in
consistent patterns that are understandable through measurement
and observation

Science and
Engineering
Practice

Develop and use a mode| to desCribe phenomena

Anhalyze and interpret data to determine Similarities and differences
in findings

Construct a scientifiCc explahation based on valid ahd reliable
evidencCe obtained from sources ahd the assumption that theories
and laws that descCribe the natural world operate as they did so in
the past, and will continue to do SO in the future.




1 Know About Earth’s Systems

O I Cah Create and share a brief presentation oh ohe of Earth’s major systems:

e (Feosphere- solid and ‘

molten rockK, Soil, <
L\
\ '\
\

sediment
Hydrosphere- salt ahd
fresh water, iCe, Vapor |[rssss: Biosphere i 4 § "

o Atmosphere- gir

e TPiosphere- |iVing
things, including
humans

O 1 cah Create, desCribe and graph the amounts and percentages of salt anhd
fresh water in Various reservoirs to provide evidence about the distribution of
water on Earth (Nearly all of Earth’s available water is in the ocean. [Vjost
fresh water is in glaciers or unhderground. Only a tiny fraCtion Oof water is in
streams, lakes and wetlands.).

O I cah develop a mode| to desCribe the Cycling of Earth’s materials and the
flow of energy that drives this process (Emphasis is on the processes of melting,
Crystallization, weathering, deformation, and sedimentation, which act
together to form minerals and roCks through the CyCling of Earth’s materials.
Assessment Bounhdary- does not inClude the identification and haming of the
minerals).

[ I Can construcCt an explanation based onh evidence for how geoscience
processes have changed Earth’s surface at Varying time and spatial sCales
(Emphasis is on how processes change Earth’s surface at time and Spatial SCales
that Canh be large-such as plate motion or the uplift of mountain ranges, or
small-such as a rapid lahdslide or miCroscopiC geochemicCal reaction, and how
many geoscience processes usually behave gradually, like weathering and
erosion, but are punctuated by CatastrophiC events such as earthquakes,
VOl|Cahoes, Or meteor impacCts.)

0O I canh ahalyze and interpret data on the distribution of fossils and rocks,
continental shapes and seafloor structures to provide evidence of past plate




motions (Data may include similarities Of roCK ahd £ossil types oh different
continents, the shape of continents including their continental shelves, and the
|[oCations Of oCean structures, such as- ridges, fraCcture zones, ahd trenches.
Assessment boundary: PaleomaghetiC anomalies in oCeaniC and continental
Crust gre hot to be assessed).

O ] canh develop a mode| to desCribe the Cycling of water through Earth’s
systems driven by energy from the suh and the forcCe of graVvity (Emphasis is on
how water Changes its state as it moves through the multiple pathways of the
hydrologic cycle. Models may be conceptual or physiCcal. Assessment
Boundary: A quantitative understanding of the latent heats Of Vaporization
and fusion is hot assessed).

O 1 Cah collect data to provide evidence for how the motions and Complex
interaCtions Of air masses results in Changes (Emphasis is oh how air masses
Flow from regions Of high pressure to |ow pressure, Causing weather-defined by
temperature, pressure, humidity, preCipitation, and wind- at a fixed |0Cation to
Change over time. Sudden Changes in weather Can result in different air
masses colliding. Emphasis is also oh how weather Canh be predicted within
probabilistiC ranges. Data Cah be provided to students through weather maps,
diagrams Or Visualizations Or obtained through experiments such as with
condensation. Assessment boundary: does hot include recalling hames of
cloud types or the weather symbols used on maps).

O 1 can develop anhd use a mode| to desCribe how uhequal heating ahd rotation
Of the Earth Cause patterns of atmospheriC and oCeahiC Circulation that
determine regional Climates (Emphasis is oh how patterns vary by latitude,
altitude, and geographic land distribution. Emphasis of atmospheric
Circulations on the sunlight-driven latitude banding, the Coriolis effects, and
resulting prevailing winds. Emphasis Of oCean CirCculation is on the transfer of
heat by the global oCeanh convection CyCle, which is constrained by the Coriolis
effect and the outlines of the continents. EXamples of models Canh by
diagrams, maps, globes or digital representations. Assessment boundary: Do
not inClude the dyhamicCs of the Coriolis Effect).

A little primer for my teacher:

Common Core | R1.6.1- Cite textural evidence to R1.6.7- Integrate quantitative or
support analysis of scientific and technicCal information expressed in
technicCal texts. words in g text with a version of




that information expressed Visually
in @ flowchart, diagram, model,
graph or table.

R1.6.9- Compare and contrast the
information gained from
experiments, Simulations, vVideo or
multimedia sources with that
gained from reading a text oh the
same topic.

WHST.6.2- Write informative/
explanatory texts to examine a
topiC anhd convey ideas, concepts,
anhd information through the
selection, orgahizatioh, ahd
analysis Oof relevant content.

WHST.6.8- Gather relevant
information from multiple print
anhd digital sources; assess the
credibility of each source; and
quote or paraphrase the data and
conclusions of others while
avoiding plagiarism and providing
basic bibliographiC information for
sources.

SL.6.5- InClude multi-media
componhents (8raphicCs, images,
sounds, musiC) and Vvisual displays
in presentations to Clarify
information.

MP-6.2- Reason abstractly and
quantitatively.

MP-6.¢ Model with mathematics.

NS.C-6.5- Understand that positive
and negative numbers are used
together to desCribe quantities
having opposite directions or
Values (temperature above/below
zero, elevation gbove/below sea
level, Credit/debit,
positive/negative electronic
charge); use positive and negative
numbers to represent quantities in
real-world contexts, explaining the
meanhing Of zero ih each situation

EE.B-6.4- Use Variables to
represent quantities in a real-world
problem, and construct simple
equations and/or inequalities to
solve problems by reasoning about
the question.

EE.B-6.6- {Jse Variables to
represent humbers ahd write
expressions when solving real-
world or mathematiCal problems;
understand that a Variable Can
represent ah uhkhown humber, or,
depending oh the purpose at hand,
anhy humber in a SpecCified set.

Vocabulary

Cycling, flow of energy, melting, Crystallization, weathering,
deformation, sedimentation, minerals, geoscience process, spatial sCale,




plate motions, geochemical reaction, Catastrophic event, deposition,
seafloor structure, continental shelf, fraCture zone, trench, hydrologic,
pressure, humidity, precCipitation, air mass, 0Ceanic Circulation, altitude,
latitude, transfer of heat, convection cycle, Coriolis Effect

Disciplinary
Core Ideas

History of Plahet Earth

e TectoniC processes continually generate hew sea floor at ridges anhd
destroy old sea floor at trenches

Earth’s Materials and Systems

o All Earth processes are the result of energy flowing and matter
cycling within ahd among the planet’s systems. This energy is derived
from the sun and the Earth’s hot interior. The energy that flows
anhd matter that CyCles produce chemicCal and physiCal Changes in
Earth’s materials and living systems.
The plahet’s systems interaCt over sCales that range from
miCroscopic to global in size.
The planhet’s systems operate over fraCtions Of a second to billions of
years.
The interactions listed above have shaped Earth’s history and will
determine its future.

Plate Tectonics and [,arge-SCale System InteracCtion

e Maps of ancient lahd and water patterns, based on investigations of
roCKs anhd fossils, make Clear how Earth’s plates have move great
distances, collided, and drifted apart.

The Roles of Water in Earth’s Surface Processes

o TWater continually cycles among lahd, oceah, ahd atmosphere Via
tranhspiration, evaporation, cohdensation, Crystallization, and
precCipitation.
Water flows downhill on land
The complex patterns of the Changes and the movement Of water in
the atmosphere, determined by winds, lahdforms, ahd oCean
temperatures and Ccurrents, are ma)or determinants of |oCal weather
patterns.
Global movements of water and its Changes ih form are propelled by
sunlight and gravity.
Variations in density due to Variations in temperature and salinity
drive a global pattern of interconnected oceah Currents.
Water’s movement-both on lanhd and unhderground-Cause weathering
and erosioh, whiCh change the land’s surfacCe features and Create
uhderground formations.

Weather and Climate

o TWeather and Climate are influenced by interactions involving
sunlight, the ocean, the atmosphere, ice, lahdforms, and living
things. These interaCtions vary with latitude, altitude, and




|oCalfregional geography. All of whiCh Cah affeCt oceanic and
atmospheric flow patterns

Since the patterns are SO compleX, weather Cah only be predicted
probabilistiCally.

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.

Cross-cutting
concepts

Patterns

e Patterns Can be used to identify cause and effect relationships

Cause and Effect

e (Cause and effect relationships may be used to prediCt phenomena in
hatural or desighed systems

Scale, Proportion and Quantity

e Time, SpacCe, ahd energy phenomena Cah be observed at Various
sCales using models to study systems that are t0O [arge Or t00 small

gystems and System Models

e Models canh be used to represent systems and their interactions

Ebergy and Matter

o TWithin a hatural or desighed system, the transfer of energy drives
the motion and/or CYCling of matter

Ctability and Change

e EXplanation of stability ahd Change ih hatural or desighed systems
Cah be constructed over time and processes at different scales,
including the atomic sCale

gcience and
Engineering
Practice

Develop and use a model to desCribe phenomena

Develop a model to desCribe unobservable mechanisms

Collect data to produce information to serve as the basis for
evidence to ahswer scientifiC questions or test designh solutions
uhder a range of conditions

Anhalyze and interpret data to provide evidence for phenomena
Construct a scientifiC explahation based on valid ahd reliable
evidence obtained from sources (including the student’s own
experiments) and the assumption that theories anhd laws that
descCribe the hatural world operate as they did in the past, and Will
continhue to do SO in the future

gcientific findings are frequently revised and/or reinterpreted based
oh hew evidence




1 Know About Earth and Human Activity

O I can obtain ahd combine
information about ways that
cCommunities use science or
engineering ideas to proteCt the
environment and Earth’s resources.

O ] Cah Create g repOort Oh how a
human activity like: agriculture,
industry, Or the use of everyday
technology have had ma)or effects on
the lanhd, vegetation, streams, oceans,
air, ahd even outer space.

O ] Can construct a SCientifiC explahation based on evidence for how the
uheven distribution of Earth’s mineral, energy, and groundwater resources are
the result of past ahd Current geosCience processes (Emphasis is on how these
resources are limited and typiCally honh-renewable. Their distributions are
signifiCantly Changing as a result of human action. (Jneven distribution is the
result Of processes, including but not limited to: removal of buried Organic
marine sediments for petroleum, removal of metal ore sediments produced by
past VOICahiC or hypothermiC acCtivity, Or remoVval Of Soil produced by active
weathering or deposition Of roCk).

O ] Ccan analyze and interpret data oh hatural hazards to foreCast future
CatastrophiC events ahd inform the development Of technhologies to mitigate
their effecCts (Emphasis is on how some hatural hazards, such as volCaniC
eruptions and severe weather, are preceded by phenomena that allow for
reliable predictions, but others, suCh as earthquakes oCCur suddenly ahd with
nNO hotiCe, ahd thus are hot yet prediCtable. EXamples Of hatural hazards Cah
be taken from interior Earth processes-earthquakes and VolCahiC eruptions,
from surface processes-mass wasting and tsuhamis, from severe weather
events- hurriCanes, tornhadoes, floods. Examples of prediCtion data Cah
inClude: event [oCatioh, maghitude, and frequency. Examples of teChnhology
Cah include: global satellite systems tO monitor hurriCahes Or forest fires, or
[oCal systems such as building tornhado shelter basements Or reservoirs to
mitigate droughts).




O I Cah apply scientific prinCiples to desigh a method for monitoring and
minimizing a human impact on the environment (Examples of the design process
inClude examining human environmental impacts, assessing the Kinds of
solutions that are feasible, and desighing ahd evaluating solutions that could
reduce the impaCt. Human impacCt Cah inClude water usage, such as
withdrawal of water from Streams and aquifers or the construction of levees
and dams. Humah impaCt could also inClude lahd usage such as agriculture,
urbanh development, Or remoVval of wetlands. Humah impaCt could also inClude
pollution, such as of the air, water, or Soil).

O I cah construcCt an argument supported by evidence for how inCreases in
human populatioh ahd per-Capita Consumption Oof hatural resources impacCt
Earth’s systems (Examples Of evidence inClude Srade appropriate databases on
human population, and the rates of consumption of food ahd hatural
resources, such as freshwater, minerals or energy. EXamples of impaCts Cah
inClude Changes to the appearance, CoOmposition, and structure of Earth’s
systems as well as the rates at which they Change. The consequences of
inCreases in human populations ahd consumption of hatural resources are
descCribed by science, but science does hot make decisions for the actions a
society takes).

O I Ccan ask questions to Clarify evidence of the faCtors that have Caused the
rise in global temperatures over the past century (Examples of factors include
human activity- such as, f0ssil fuel combustion, cement production,
agricultural activity, etC. ahd hatural processes- such as, incoming solar
radiation, inCreased VOICahiC acCtivity, shrinking of the polar ice Caps, etC.
EXamples of evidence Canh inClude tables, graphs, and maps of global and
regional temperatures, atmosphericC |evels of gases such as Carbon dioxide and
methane, and the rates of human activities. Emphasis is on the major role that
human activity play in Causing the rise in global temperatures).

A little primer for my teacher:

Common Core | RIST.6.1- Cite textural evidence to | RIST.6.7- Integrate quantitative or
support ahalysis of scientific and technical information expressed in
techniCal texts. words in a text with a version of
that information expressed Visually
in a flowchart, diagram, model,
graph or table.




WHST.6.1- Write arguments
focused oh disCipline content.

WHST.6.2- Write informative/
explanatory texts to examine a
tOopiC anhd convey ideas, concepts,
and information through the
selection, orgahizatioh, ahd
ahalysis Oof relevant content.

WHST.6.7- Conduct short
researCh projects to ahswer a
question (inCluding a self-
generated question), drawing on
several sources and generating
additional related, focused
questions that allow for multiple
avenues of exploration.

WHST.6.8- Gather relevant
information from multiple print
and digital sources; assess the
Credibility of each source; and
quote or paraphrase the data and
conclusions of others while
avoiding plagiarism and providing
basiC bibliographiC information for
sources.

WHST.6.9- Draw evidence from
informational texts to support
ahalysis, reflection, ahd research

SL.6.5- InClude multi-media
components (Sraphics, images,
sounds, musiC) and Vvisual displays
in presentations to Clarify
information.

MP-6.2- Reason abstractly and
quantitatively.

RP. A-6.2- Recoghize and represent
proportional relationships between
quantities.

EE.B-6.¢- (Use variables to
represent quantities in a real-world
problem, and construct Simple
equations and/or inequalities to
solve problems by reasoning about
the question.

EE.B-6.6- {Jse Variables to
represent humbers and write
expressions when solving real-
world or mathematiCal problems;
uhderstand that a Variable Can
represent ah unhknhown humber, or,
depending on the purpose at hand,
anhy humber in a specCified set.

Vocabulary

Distribution, groundwater, hon-renewable, petroleum, hydrothermal,
subduction zone, geologiC trap, mitigate, interior process, surface
process, atmospheriC process, maghitude, frequency, desigh process,
environmental impact, feasible, evaluate a solution, reduce impact,
consumption, global temperature, society

DiscCiplinary
Core Ideas

Natural Resources

e Humans depend oh Earth’s lahd, oCeah, atmosphere and biosphere
for many different resources. Minerals, fresh water, and biosphere
resources are limited, and many are hot renewable Or replaceable
over human lifetimes. These resources are distributed unevenly
around the plahet as a result Of past geologiC processes.




Natural Hazards

e Mapping the history of hatural hazards in a region, combihed with an
unhderstanding of related geologiC forces Cah help forecast the
|locations and likelihoods Of future events.

Human Impacts on Earth Systems

e Human activities have sighificantly altered the biosphere, sometimes
damaging or destroying hatural habitats ahd Causing the extinction
Of other species. But Changes to Earth’s environments Cah have
negative Or positive impaCts for different |iving things.
TYpiCally as humah populations and per-Capita Consumption of
natural resources inCrease, sO do the negative impacts on Earth
unless the activities and technologies are engineered otherwise.

Global Climate changes

e Human activities, such as the release of greenhouse gases from
burning fossil fuels, are major factors in the current rise in Earth’s
mean surface temperature (global warming). Reducing the |evel of
Climate Change and reducing human vulherability to Whatever
Climate Changes do occur depend on the unhderstanding of Climate
science, engineering Capabilities, ahd other Kinds of knowledge, such
as understanding of human behavior and on applying that knowledge
wisely in future decisions and activities.

Cross-cutting

concepts

Patterns

e Patterns Cah be used to identify Cause and effect relationships

Cause and Effect

e (Cause and effect relationships may be used to prediCt phenomena in
hatural or desighed systems

Ctability and Change

e EXplanation of stability ahd Change ih hatural or desighed systems
Cah be constructed over time and processes at different scales,
including the atomic sCale

Ihfluence of Science, Engineering, and Technology on Society ahd the

Natural World

o All human activity draws oh hatural resources and has both short
and |ong-term consequences, positive as well as hegative, for the
health of people and the hatural envirohment
The uses of technologies and any limitations on their use are driven
by individual or socCietal heeds, desires, and values; by the finding of
scientific research; and by differences in such factors as Climate,
hatural resources, ahd economic conditions. Thus techhology use
Varies from region to region anhd over time

gcience Addresses Questions about the Natural and Material World

e GCientifiC knowledge Cah desCribe the consequences of actions, but
does not hecessarily presCribe the decisions that society makes.




gcience and ASK questions to identify and Clarify evidence of anh argument
Engineering Anhalyze and interpret data to determine Similarities and differences
Practice in findings

Construct a scientifiC explanation based onh Valid and reliable
evidence obtaihed from sources (including the student’s own
experiments) and the assumption that theories and laws that
descCribe the hatural world operate as they did in the past, and will
continhue to do SO in the future

Apply scientifiC prinCiples to desigh ah object, too|, process or
system

Construct an oral ahd/or written argument supported by empiriCal
evidence and sCientifiC reasoning to support Or refute ah
explahation or @ model for a phenomena Or a solution to g problem

1 Know Engineering anhd Design

O ] Can define the Criteria and Constraints of a desigh problem with Sufficient
precision to ensure a successful solution, taking into aCcount relevant
scientific princCiples and potential impaCts on people and the hatural
environment that may limit possible solutions.

O I canh evaluate competing designh solutions using a systematiC process to
determine how well they

meet the Criteria and Engineering Design Process

constraints of the problem. 3
Lt

O T can ahalyze data from 4 2
tests to determine s . Researc

TTRE PO ey

similarities and differences
among several desigh
solutions to identify the best
CharacCteristiCs Of each that
Cah be combined into a hew
solution to better meet the
Criteria fOr success.




O I can develop a model tO generate data fOr iterative testing and modifiCation
Of a proposed object, tool, Or process such that an optimal desigh Canh be

achieved.

A little primer for my teacher:

Common Core

RIST.6.1- Cite textural evidence to
support ahalysis of scientific and
techhiCal texts.

RIST.6.7- Integrate quantitative or
technical information expressed in
words in g text with a version of
that information expressed Visually
in a flowchart, diagram, model,
graph or table.

RIST.6.9-Compare and Contrast
the information gainhed from
experiments, simulations, video or
multimedia sources with that
gained from reading a text on the
same topic.

WHST.6.7- Conduct short
research projects to ahswer a
question (including a self-
generated question), drawing on
several sources and generating
additional related, focused
questions that allow for multiple
avenues Of exploration.

WHST.6.8- Gather relevant
information from multiple print
anhd digital sources; assess the
Credibility of each source; and
quote or paraphrase the data and
conclusions of others while
avoiding plagiarism and providing
basic bibliographiC information for
sources.

WHST.6.9- Draw evidence from
informational texts to support
anhalysis, reflection, and research

SL.6.5- InClude multi-media
components (Sraphics, imasges,
sounds, musiC) and visual displays
in presentations to Clarify
information.

MP-6.2- Reason abstractly and
quantitatively.

EE-6.3- Solving multi-step, real-life
problems posed with positive and
negative rational humbers in any
form (whole humbers, fractions,
anhd decCimals) using tools
strategically. Apply properties of
operations to CalCulate with
nhumbers in any form. Convert
between two forms as appropriate,

SP-6.7- Develop a probability model
anhd use it to find probabilities of
events. Compare probabilities
from a mode| to observed
frequencies; if the agreement is
not good, explain possible sources
for the disCrepancCy.




and assess the reasonableness of
ahswers using mental computation
anhd estimation strategies.

Vocabulary Criteria, Constraints, designh, precision, evaluate, competing, rubric,

CharacteristiCs for success, generate, iterative, modification, optimal

DiscCiplinary Defining and Delimiting Engineering Problems

Core Ideas e The more precisely a desigh task’s Criteria and Cconstraints Cah be
defined, the more likely it is that the desighed solution will be
successful. SpecCifiCation of constraints inCludes consideration of
scientific prinCiples and other relevant khowledge that are likely to
limit possible solutions.

Developing Possible Solutions

e A solutioh heeds to be tested, and then modified oh the basis of the
test results, in order to improve it.
There are systematiC processes £Or eValuating solutions with respect
t0 how well they meet the Criteria and Constraints of a problem.
Sometimes parts Of different solutions Cah be combined to Create a
solution that is better thah any of itS predecCessors.

e Models of all Kihds are important for testing solutions.

Optimizing the Designh Solution

o Although one desigh may not perform the best aCross all tests,
identifying CharacCteristiCs of the desigh that performed the best in
each test Can provide useful information for the redesign process-
that is Some Of those CharacteristiCs may be inCorporated into the
hew design.
The iterative process of testing the most promising solutions and
modifYing what is proposed onh the basis Of test results leads to
greater refinement and ultimately to ah optimal solution.

Cross-cutting Inhfluence of Science, Engineering, and Technology on Society ahd the

Concepts Natural World

o All human activity draws oh hatural resources and has both short
and |ong-term consequences, positive as well as hegative, for the
health of people and the hatural envirohment
The uses of technhologies and any limitations on their use are driven
by individual or socCietal heeds, desires, and values; by the finding of
scientific research; and by differences in such factors as Climate,
hatural resources, ahd economiC conditions.

gcience and Define a design problem that Cah be solved through the
Engineering development Of ah object, tool, process or system anhd includes




Practice

multiple Criteria ahd constraints, inCluding sCientifiC khowledge that
may limit possible solutions.

Develop a model to generate data about designhed systems, inCluding
those representing inputs ahd outputs.

Anhalyze and interpret data to determine similarities and differences
in findings

EVvaluate competing design solutions based on jointly developed and
agreed-upon desigh Criteria.




