DRAFT
This sample set of repor ng standards was developed a er careful review of the Maine Learning Results: Parameters for Essen al Instruc on (MLR 2007) and the Next Genera on Science
Standards.
Science Repor ng Standard 1
PHYSICAL SCIENCES: STRUCTURE/PROPERTIES OF MATTER, FORCES, AND INTERACTIONS: Understand and analyze ma er, reac ons and physical systems (PS 1 + PS 2)
PK‐2nd Grade Performance
3rd ‐5th Grade Performance Indicators
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
A.Make observa ons to
A.Measure and graph quan es to
A. Develop models to describe the atomic
A. Use the periodic table as a model to predict the
construct an evidence‐based
provide evidence that regardless of
composi on simple molecules and extended
rela ve proper es of elements based on the pa erns of
account on how an object made
the type of change that occurs when
structures. (MS‐PS1‐1) (D3A)
electrons in the outermost energy level of atoms.
of a small set of pieces can be
hea ng, cooling, or mixing substances,
(HS‐PS1‐1) (D3a, D3b)
disassembled and made into a
the total weight of ma er is
new object. (2‐PS1‐3) (D3A)
conserved. (5‐PS1‐2)(D3A)
B. Construct an argument with
B. Plan and conduct inves ga ons,
B. Analyze and interpret data on the proper es of B.Construct and revise an explana on for the outcome
evidence that some changes
make observa ons and measurements substances before and a er the substances
of a simple chemical reac on based on the outermost
caused by hea ng or cooling
to iden fy materials based on their
interact to determine if a chemical reac on has
electron states of atoms, trends in the periodic table,
can be reversed and some
(observable) proper es (2‐PS1‐1 AND
occurred. (MS‐PS1‐2) (D3C)
and knowledge of the pa erns of chemical proper es.
cannot. (2‐PS1‐4) (D3B)
5‐PS1‐3) (D3C,D,E,F)
(HS‐PS1‐2) (D3b)
C. Plan and conduct an
C.Conduct an inves ga on to
C. Gather and make sense of informa on to
C. Develop a model to illustrate that the release or
inves ga on to compare the
determine whether the mixing of two describe that synthe c materials come from
absorp on of energy from a chemical reac on system
eﬀects of diﬀerent strengths of
or more substances results in new
natural resources and impact society.
depends upon the changes in total bond energy.
diﬀerent direc ons of pushes
substances. (5‐PS1‐4) (D3B,D3C)
(MS‐PS1‐3)(E2A)
(HS‐PS1‐4) (D3F)
and pulls (K‐PS2‐1) (D4A)
D. Conduct an inves ga on to provide D. Develop a model that predicts and describes
D. Apply scien ﬁc principles and evidence to provide an
evidence of the eﬀects of balanced
changes in par cle mo on, temperature, and
explana on about the eﬀects of changing the
and unbalanced forces on the mo on
state of a pure substance when thermal energy is
temperature or concentra on of the reac ng par cles
of an object. (3‐PS2‐1)(D4A)
added or removed. (MS‐PS1‐4) (D3E)
on the rate at which a reac on occurs. (HS‐PS1‐5) (D3E)
E. Make observa ons and/or
E. Develop and use a model to describe how the
E. Use mathema cal representa ons to support the
measurements of an object’s mo on
total number of atoms does not change in a
claim that atoms, and therefore mass, are conserved
to provide evidence that a pa ern can chemical reac on and thus mass is conserved.
during a chemical reac on. (HS‐PS1‐7)
be used to predict future mo on.
(MS‐PS1‐5) (D3A, D3E, D3D)
(3‐PS2‐2) (D4A,D4B,D4C)
F .Develop a model to describe that
F. Plan an inves ga on to provide evidence that
F. Develop models to illustrate the changes in the
ma er is made of par cles too small
the change in an object’s mo on depends on the
composi on of the nucleus of the atom and the energy
to be seen. (5‐PS1‐1) (D3G)
sum of the forces on the object and the mass of
released during the processes of ﬁssion, fusion, and
the object. (MS‐PS2‐2) (D4C)
radioac ve decay. (HS‐PS1‐8) (D3G, D3H)
G. Ask ques ons to determine cause
and eﬀect rela onships of electric or
magne c interac ons between two
objects not in contact with each other.
(3‐PS2‐3)

G. Ask ques ons about data to determine the
factors that aﬀect the strength of electric and
magne c forces. (MS‐PS2‐3) (D4D)

G. Analyze data to support the claim that Newton’s
second law of mo on describes the mathema cal
rela onship among the net force on a macroscopic
object, its mass, and its accelera on. (HS‐PS2‐1) (D4A)

H. Support an argument that the
gravita onal force exerted by Earth on
objects is directed down. (5‐PS2‐1)

H. Construct and present arguments using
evidence to support the claim that gravita onal
interac ons are a rac ve and depend on the
masses of interac ng objects. (MS‐PS2‐4) (D4C)
I. Conduct an inves ga on and evaluate the
experimental design to provide evidence that
ﬁelds exist between objects exer ng forces on
each other even though the objects are not in
contact. (MS‐PS2‐5)(D4E)

H. Use mathema cal representa ons to support the
claim that the total momentum of a system of objects is
conserved when there is no net force on the system.
(HS‐PS2‐2) (D4A)
I.Plan and conduct an inves ga on to provide evidence
that an electric current can produce a magne c ﬁeld
and that a changing magne c ﬁeld can produce an
electric current. (HS‐PS2‐5) (D4C)

Science Repor ng Standard 2
PHYSICAL SCIENCES: ENERGY, WAVES, AND ELECTROMAGNETIC RADIATION: Understand and analyze energy and the characteris cs and dynamics of waves (PS 3 + PS 4)
PK‐2nd Grade Performance 3rd ‐5th Grade Performance
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
Indicators
A.Make observa ons to
A.Use evidence to construct an
A.Construct and interpret graphical displays of
A.Create a computa onal model to calculate the change in the
determine the eﬀect of
explana on rela ng the speed of an data to describe the rela onships of kine c
energy of one component in a system when the change in
sunlight on Earth’s surface. object to the energy of that object.
energy to the mass of an object and to the speed energy of the other component(s) and energy ﬂows in and out
(K‐PS3‐1) (D2A)
(4‐PS3‐1)(D4B)
of an object. (MS‐PS3‐1) (D4C, D4E)
of the system are known. (HS‐PS3‐1) (D3I, D3J, D3K)
B. Plan and conduct
B.Make observa ons to provide
B.Develop a model to describe that when the
B.Plan and conduct an inves ga on to provide evidence that
inves ga ons to provide
evidence that energy can be
arrangement of objects interac ng at a distance
the transfer of thermal energy when two components of
evidence that vibra ng
transferred from place to place by
changes, diﬀerent amounts of poten al energy
diﬀerent temperature are combined within a closed system
materials can make sound
sound, light, heat, and electric
are stored in the system. (MS‐PS3‐2) (D4E)
results in a more uniform energy distribu on among the
and that sound can make
currents. (4‐PS3‐2) (D3, DE, DF)
components in the system (second law of thermodynamics).
materials vibrate.
(HS‐PS3‐4) (D3J)
(1‐PS4‐1)(D4B)
C. Plan and conduct an
C. Ask ques ons and predict
C. Plan an inves ga on to determine the
C. Develop and use a model of two objects interac ng through
inves ga on to determine outcomes about the changes in
rela onships among the energy transferred, the
electric or magne c ﬁelds to illustrate the forces between
the eﬀect of placing
energy that occur when objects
type of ma er, the mass, and the change in the
objects and the changes in energy of the objects due to the
objects made with
collide. (4‐PS3‐3) (D3F)
average kine c energy of the par cles as
interac on. (HS‐PS3‐5) (D4C)
diﬀerent materials in the
measured by the temperature of the sample.
path of a beam of light.
(MS‐PS3‐4) (D4C)
(1‐PS4‐3)(B1C)
D. Use models to describe that
D. Construct, use, and present arguments to
D. Use mathema cal representa ons to support a claim
energy in animals’ food (used for
support the claim that when the kine c energy
regarding rela onships among the frequency, wavelength, and
body repair, growth, mo on, and to of an object changes, energy is transferred to or
speed of waves traveling in various media. (HS‐PS4‐1) (D4D)
maintain body warmth) was once
from the object. (MS‐PS3‐5) (D4D)
energy from the sun. (5‐PS3‐1)
E. Develop a model of waves to describe
pa erns in terms of amplitude and
wavelength and that waves can cause
objects to move. (4‐PS4‐1)
F. Make observa ons to construct an
evidence‐based account that objects
can be seen only when illuminated
(1‐PS4‐2) AND develop a model to
describe that light reﬂec ng from
objects and entering the eye allows
objects to be seen. (4‐PS4‐2)

E. Use mathema cal representa ons to describe a
simple model for waves that includes how the
amplitude of a wave is related to the energy in a wave.
(MS‐PS4‐1) (D4D)
F. Develop and use a model to describe that waves are
reﬂected, absorbed, or transmi ed through various
materials. (MS‐PS4‐2) (D4D, D4E)

G. Integrate qualita ve scien ﬁc and technical informa on to
support the claim that digi zed signals are a more reliable
way to encode and transmit informa on than analog signals.
(MS‐PS4‐3) (B2A‐G)

E. Evaluate the claims, evidence, and reasoning behind the idea that
electromagne c radia on can be described either by a wave model or
a par cle model, and that for some situa ons one model is more
useful than the other. (HS‐PS4‐3)

Science Repor ng Standard 3
LIFE SCIENCES: STRUCTURE, FUNCTION, AND INFORMATION PROCESSING: Understand and analyze molecular, structural, and chemical biology (LS 1)
PK‐2nd Grade Performance
3rd ‐5th Grade Performance
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
Indicators

A.Use observa ons to

A.Develop models to describe that

A.Conduct an inves ga on to provide evidence that living things are

A.Construct an explana on based on evidence for how the

describe pa erns of what
plants and animals (including
humans) need to survive.
(K‐LS1‐1.)

organisms have unique and diverse
life cycles but all have in common
birth, growth, reproduc on, and
death. (3‐LS1‐1)

made of cells; either one cell or many diﬀerent numbers and types
of cells. (MS‐LS1‐1)

structure of DNA determines the structure of proteins, which
carry out the essen al func ons of life through systems of
specialized cells. (HS‐LS1‐1) (E4B)

B.Read texts and use media

B.Construct an argument that plants

B.Develop and use a model to describe the func on of a cell as a

B.Develop and use a model to illustrate the hierarchical

to determine pa erns in
behavior of parents and
oﬀspring that help oﬀspring
survive. (1‐LS1‐2.)

and animals have internal and
external structures that func on to
support survival, growth, behavior,
and reproduc on. (4‐LS1‐1)

whole, and the ways parts of cells contribute to the func on.
(MS‐LS1‐2)

organiza on of interac ng systems that provide speciﬁc
func ons within mul cellular organisms. (HS‐LS1‐2) (E3G)

C.Use a model to describe that

C.Use argument supported by evidence for how the body is a system

C.Plan and conduct an inves ga on to provide evidence that

animals receive diﬀerent types of
informa on through their senses,
process the informa on in their
brain, and respond to the
informa on in diﬀerent ways.
(4‐LS1‐2)

of interac ng subsystems composed of groups of cells. (MS‐LS1‐3)

feedback mechanisms maintain homeostasis. (HS‐LS1‐3)
(E3E)

D. Support an argument that plants
get the materials they need for
growth chieﬂy from air and water.
(5‐LS1‐1)

D. Use argument based on empirical evidence and scien ﬁc
reasoning to support an explana on for how characteris c animal
behaviors and specialized plant structures aﬀect the probability of
successful reproduc on of animals and plants respec vely.
(MS‐LS1‐4)
E.Construct a scien ﬁc explana on based on evidence for how
environmental and gene c factors inﬂuence the growth of
organisms. (MS‐LS1‐5)

D. Use a model to illustrate how photosynthesis transforms
light energy into stored chemical energy. (HS‐LS1‐5) (E3C)

F. Construct a scien ﬁc explana on based on evidence for the role of
photosynthesis in the cycling of ma er and ﬂow of energy into and
out of organisms. (MS‐LS1‐6)

G. Develop a model to describe how food is rearranged through
chemical reac ons forming new molecules that support growth
and/or release energy as this ma er moves through an organism.
(MS‐LS1‐7)
H. Gather and synthesize informa on that sensory receptors
respond to s muli by sending messages to the brain for immediate
behavior or storage as memories. (MS‐LS1‐8)

E.Construct and revise an explana on based on evidence for
how carbon, hydrogen, and oxygen from sugar molecules
may combine with other elements to form amino acids
and/or other large carbon‐based molecules. (HS‐LS1‐6) (D3B)
F. Use a model to illustrate that cellular respira on is a
chemical process whereby the bonds of food molecules and
oxygen molecules are broken and the bonds in new
compounds are formed resul ng in a net transfer of energy.
(HS‐LS1‐7) (E2G)

Science Repor ng Standard 4
LIFE SCIENCES: MATTER AND ENERGY IN ORGANISMS AND ECOSYSTEMS: Understand and analyze the characteris cs, func ons, and behavioral interac ons within an ecosystem (LS 2)
PK‐2nd Grade Performance 3rd ‐5th Grade
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
Performance Indicators

A.Plan and conduct an
inves ga on to
determine if plants need
sunlight and water to
grow. (2‐LS2‐1)

A.Construct an argument
that some animals form
groups that help
members survive.
(3‐LS2‐1)
B.Develop a model to
describe the movement
of ma er among plants,
animals, decomposers,
and the environment.
(5‐LS2‐1)

A.Analyze and interpret data to provide evidence for the
eﬀects of resource availability on organisms and
popula ons of organisms in an ecosystem. (MS‐LS2‐1)

A.Use mathema cal and/or computa onal
representa ons to support explana ons of factors
that aﬀect carrying capacity of ecosystems at
diﬀerent scales. (HS‐LS2‐1) (E2C)

B.Construct an explana on that predicts pa erns of
interac ons among organisms across mul ple ecosystems.
(MS‐LS2‐2)

B.Use mathema cal representa ons to support
and revise explana ons based on evidence about
factors aﬀec ng biodiversity and popula ons in
ecosystems of diﬀerent scales. (HS‐LS2‐2)(E2C)

C. Develop a model to describe the cycling of ma er and
ﬂow of energy among living and nonliving parts of an
ecosystem. (MS‐LS2‐3)

C. Construct and revise an explana on based on
evidence for the cycling of ma er and ﬂow of
energy in aerobic and anaerobic condi ons.
(HS‐LS2‐3) (E2D)
D. Use mathema cal representa ons to support
claims for the cycling of ma er and ﬂow of energy
among organisms in an ecosystem. (HS‐LS2‐4)
(E2D)
E. Develop a model to illustrate the role of
photosynthesis and cellular respira on in the
cycling of carbon among the biosphere,
atmosphere, hydrosphere, and geosphere.
(HS‐LS2‐5) (D3C)

D. Construct an argument supported by empirical evidence
that changes to physical or biological components of an
ecosystem aﬀect popula ons. (MS‐LS2‐4)

F. Evaluate the claims, evidence, and reasoning that the
complex interac ons in ecosystems maintain rela vely
consistent numbers and types of organisms in stable
condi ons, but changing condi ons may result in a new
ecosystem. (HS‐LS2‐6) (E2A)
G. Evaluate the evidence for the role of group behavior
on individual and species’ chances to survive and

reproduce. (HS‐LS2‐8) (E5C, E5D)

Science Repor ng Standard 5
LIFE SCIENCES: GROWTH, DEVELOPMENT, AND REPRODUCTION OF ORGANISMS, NATURAL SELECTION, AND ADAPTATIONS: Understand and analyze gene cs, adapta on, and biodiversity (LS
3 + LS 4)
PK‐2nd Grade Performance Indicators
3rd ‐5th Grade Performance Indicators
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
A. Make observa ons to construct an
evidence‐based account that young plants and
animals are like, but not exactly like, their
parents.
(1‐LS3‐1)

A. Analyze interpret data to provide
evidence that plants and animals have traits
inherited from parents and that varia on of
these traits exists in a group of similar
organisms. (3‐LS3‐1)

A. Develop and use a model to describe why
structural changes to genes (muta ons) located
on chromosomes may aﬀect proteins and may
result in harmful, beneﬁcial, or neutral eﬀects to
the structure and func on of the organism.
(MS‐LS3‐1)

A. Ask ques ons to clarify rela onships about the
role of DNA and chromosomes in coding the
instruc ons for characteris c traits passed from
parents to oﬀspring. (HS‐LS3‐1) (E4A)

B. Make observa ons of plants and animals to
compare the diversity of life in diﬀerent
habitats. (2‐LS4‐1)

B. Use evidence to support the explana on
that traits can be inﬂuenced by the
environment. (3‐LS3‐2)

B. Develop and use a model to describe why
asexual reproduc on results in oﬀspring with
iden cal gene c informa on and sexual
reproduc on results in oﬀspring with gene c
varia on. (MS‐LS3‐2)

B. Make and defend a claim based on evidence
that inheritable gene c varia ons may result
from: (1) new gene c combina ons through
meiosis, (2) viable errors occurring during
replica on, and/or (3) muta ons caused by
environmental factors. (HS‐LS3‐2) (E4A)

C. Analyze and interpret data from fossils to
provide evidence of the organisms and the
environments in which they lived long ago.
(3‐LS4‐1)

C. Analyze and interpret data for pa erns in the
fossil record that document the existence,
diversity, ex nc on, and change of life forms
throughout the history of life on Earth under the
assump on that natural laws operate today as in
the past. (MS‐LS4‐1)

C. Apply concepts of sta s cs and probability to
explain the varia on and distribu on of
expressed traits in a popula on. (HS‐LS3‐3) (E5A)

D. Use evidence to construct an explana on
for how the varia ons in characteris cs
among individuals of the same species may
provide advantages in surviving, ﬁnding
mates, and reproducing. (3 ‐LS4‐2)

D. Apply scien ﬁc ideas to construct an
explana on for the anatomical similari es and
diﬀerences among modern organisms and
between modern and fossil organisms to infer
evolu onary rela onships. (MS ‐LS4‐2)

D. Communicate scien ﬁc informa on that
common ancestry and biological evolu on are
supported by mul ple lines of empirical evidence.
(HS‐LS4‐1) (E5A)

E. Construct an argument with evidence
that in a par cular habitat some organisms
can survive well, some survive less well, and
some cannot survive at all. (3 ‐LS4‐3)

E. Analyze displays of pictorial data to compare
pa erns of similari es in the embryological
development across mul ple species to iden fy
rela onships not evident in the fully formed
anatomy. (MS ‐LS4‐3)

E. Construct an explana on based on evidence
that the process of evolu on primarily results
from four factors: (1) the poten al for a species
to increase in number, (2) the heritable gene c
varia on of individuals in a species due to
muta on and sexual reproduc on, (3)
compe on for limited resources, and (4) the
prolifera on of those organisms that are be er
able to survive and reproduce in the
environment. (HS‐LS4‐2) (E5B)

F. Construct an explana on based on evidence
that describes how gene c varia ons of traits in
a popula on increase some individuals’
probability of surviving and reproducing in a
speciﬁc environment. (MS ‐LS4‐4)

F. Apply concepts of sta s cs and probability to
support explana ons that organisms with an
advantageous heritable trait tend to increase in
propor on to organisms lacking this trait.
(HS‐LS4‐3) (E5C)

G. Gather and synthesize informa on about the
technologies that have changed the way humans
inﬂuence the inheritance of desired traits in
organisms. (MS ‐LS4‐5)

G. Construct an explana on based on evidence
for how natural selec on leads to adapta on of
popula ons. (HS‐LS4‐4) (E5D)

H. Use mathema cal representa ons to support
explana ons of how natural selec on may lead
to increases and decreases of speciﬁc traits in
popula ons over me. (MS ‐LS4‐6)

H. Evaluate the evidence suppor ng claims that
changes in environmental condi ons may result
in: (1) increases in the number of individuals of
some species, (2) the emergence of new species
over me, and (3) the ex nc on of other species.
(HS‐LS4‐5) (E5D)

Science Standard 6
EARTH AND SPACE SCIENCES: EARTH, SPACE, AND THE UNIVERSE: Understand and analyze the origins, interac ons and rela onships between and among the earth, our solar system, and
the universe (ESS1)
PK‐2nd Grade Performance 3rd ‐5th Grade Performance
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
Indicators

A.Use observa ons of
the sun, moon, and
stars to describe
pa erns that can be
predicted. (1‐ESS1‐1)

A.Iden fy evidence from
pa erns in rock forma ons
and fossils in rock layers to
support an explana on for
changes in a landscape over
me. (4‐ESS1‐1)
B. Make observa ons
B. Support an argument
at diﬀerent mes of
that diﬀerences in the
year to relate the
apparent brightness of the
amount of daylight to sun compared to other stars
the me of year.
is due to their rela ve
(1‐ESS1‐2)
distances from the Earth.
(5‐ESS1‐1)
C. Use informa on
C.Represent data in
from several sources
graphical displays to reveal
to provide evidence
pa erns of daily changes in
that Earth events can
length and direc on of
occur quickly or slowly. shadows, day and night,
(2‐ESS1‐1)
and the seasonal
appearance of some stars in
the night sky. (5‐ESS1‐2)

A.Develop and use a model of the
Earth‐sun‐moon system to describe the cyclic
pa erns of lunar phases, eclipses of the sun
and moon, and seasons. (MS‐ESS1‐1)

A.Communicate scien ﬁc ideas about the way
stars, over their life cycle, produce elements.
(HS‐ESS1‐3)

B. Develop and use a model to describe the
role of gravity in the mo ons within galaxies
and the solar system. (MS‐ESS1‐2)

B. Evaluate evidence of the past and current
movements of con nental and oceanic crust and
the theory of plate tectonics to explain the ages
of crustal rocks. (HS‐ESS1‐5) (D2B)

C.Analyze and interpret data to determine
scale proper es of objects in the solar system.
(MS‐ESS1‐3)

D.Construct a scien ﬁc explana on based on
evidence from rock strata for how the geologic
me scale is used to organize Earth’s
4.6‐billion‐year‐old history. (MS‐ESS1‐4)

Science Repor ng Standard 7
EARTH AND SPACE SCIENCES: EARTH SYSTEMS: Understand and analyze earth’s systems and the rela onship between human ac vity and the earth (ESS 2 + ESS 3)
PK‐2nd Grade Performance 3rd ‐5th Grade Performance
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
Indicators
A. Construct an argument
supported by evidence for
how plants and animals
(including humans) can
change the environment to
meet their needs. (K‐ESS2‐2.)

B.Use a model to represent
the rela onship between the
needs of diﬀerent plants or
animals (including humans)
and the places they live. (
K‐ESS3‐1.)
C.Obtain informa on to
iden fy where water is found
on Earth and that it can be
solid or liquid. (2‐ESS2‐3)

A.Ask ques ons to obtain
informa on about the purpose of
weather forecas ng to prepare for,
and respond to, severe weather
(K‐ESS2‐1) AND represent data in
tables and graphical displays to
describe typical weather condi ons
expected during a par cular
season. (3‐ESS2‐1)
B.Obtain and combine informa on
to describe climates in diﬀerent
regions of the world. (3‐ESS2‐2.)

A.Develop a model to describe the cycling of Earth’s materials and
the ﬂow of energy that drives this process. (MS‐ESS2‐1)

A. Develop a model to illustrate how Earth’s internal and
surface processes operate at diﬀerent spa al and temporal
scales to form con nental and ocean‐ﬂoor features.
(HS‐ESS2‐1) (D2B)

B.Construct an explana on based on evidence for how geoscience
processes have changed Earth’s surface at varying me and spa al
scales. (MS‐ESS2‐2)

B.Develop a model based on evidence of Earth’s interior to
describe the cycling of ma er by thermal convec on.
(HS‐ESS2‐3) (D2B)

C.Develop a model, using an
example, to describe ways the
geosphere, biosphere, hydrosphere,
and/or atmosphere interact.
(5‐ESS2‐1)

C. Analyze and interpret data on the distribu on of fossils and
rocks, con nental shapes, and seaﬂoor structures to provide
evidence of the past plate mo ons. (MS‐ESS2‐3)

C.Use a model to describe how varia ons in the ﬂow of
energy into and out of Earth’s systems result in changes in
climate. (HS‐ESS2‐4) (D2A)

D. Develop a model to describe the cycling of water through
Earth’s systems driven by energy from the sun and the force of
gravity. (MS‐ESS2‐4
E. Collect data to provide evidence for how the mo ons and
complex interac ons of air masses results in changes in weather
condi ons. (MS‐ESS2‐5)

D.Develop a quan ta ve model to describe the cycling of
carbon among the hydrosphere, atmosphere, geosphere, and
biosphere. (HS‐ESS2‐6) (D3C)
E.Create a computa onal simula on to illustrate the
rela onships among management of natural resources, the
sustainability of human popula ons, and biodiversity.
(HS‐ESS3‐3) (C3A)

F. Develop and use a model to describe how unequal hea ng and
rota on of the Earth cause pa erns of atmospheric and oceanic
circula on that determine regional climates. (MS‐ESS2‐6)
G. Construct a scien ﬁc explana on based on evidence for how
the uneven distribu ons of Earth’s mineral, energy and
groundwater resources are the result of past and current
geoscience processes. (MS‐ESS3‐1)
H. Analyze and interpret data on natural hazards to forecast future
catastrophic events and inform the development of technologies
to mi gate their eﬀects. (MS‐ESS3‐2)
I. Construct and argument supported by evidence for how
increases in human popula on and per‐capita consump on of
natural resources impact Earth’s systems. (MS‐ESS3‐4)

J.Ask ques ons to clarify evidence of the factors that have caused
the rise in global temperatures over the past century. (MS‐ESS3‐5)

Science Repor ng Standard 8
ENGINEERING, TECHNOLOGY, AND APPLICATION OF SCIENCE: Demonstrate engineering concepts across mul ple disciplines and novel situa ons
PK‐2nd Grade Performance
3rd ‐5th Grade Performance
6th‐8th Grade Performance Indicators
9th‐12th Performance Indicators
Indicators
Indicators
Deﬁne and delimit engineering
Deﬁne and delimit engineering
Deﬁne and delimit engineering problems Deﬁne and delimit engineering problems
problems
problems.
A. Ask ques ons, make
A.Ask ques ons, make
A.Deﬁne the criteria and constraints of a
A.Analyze a major global challenge to specify qualita ve and
observa ons and gather
observa ons and gather
design problem with suﬃcient precision to quan ta ve criteria and constraints for solu ons that account for
informa on about a situa on
informa on about a situa on
ensure a successful solu on, taking into
societal needs and wants. (HS‐ETS1‐1)
people want to change to deﬁne a people want to change to deﬁne account relevant scien ﬁc principles and
simple problem that can be solved a simple problem that can be
poten al impacts on people and the
through development of a new
solved through development of a natural environment that may limit
object or tool, AND deﬁne a
new object or tool, AND deﬁne a possible solu ons. (MS‐ETS1‐1)
simple design problem reﬂec ng a simple design problem reﬂec ng
need or want that includes
a need or want that includes
speciﬁed criteria for success and
speciﬁed criteria for success and
constraints on materials, me, or
constraints on materials, me, or
cost. (K‐2‐ETS1‐1)
cost. ( 3‐5‐ETS1‐1)
B.Analyze data to determine if a
design solu on works as intended
to change the speed or direc on
of an object with a push or a pull
(K‐PS2‐2)
C.Ask ques ons to obtain
informa on about the purpose of
weather forecas ng to prepare
for, and respond to, severe
weather (K‐ESS3‐2)

Develop possible solu ons
Develop simple sketches,
drawings or physical models to
show how an object’s shape helps
it func on to solve a problem;
AND generate and compare

B.Deﬁne a simple design
problem that can be solved by
applying scien ﬁc ideas about
magnets.* (3‐PS2‐4)

B.Apply scien ﬁc principles to design,
construct, and test a device that either
minimizes or maximizes thermal energy
transfer.* (MS‐PS3‐3)

B.Apply scien ﬁc and engineering ideas to design, evaluate, and
reﬁne a device that minimizes the force on a macroscopic object
during a collision.* (HS‐PS2‐3)(D4A)

C.Apply scien ﬁc ideas to design,
test, and reﬁne a device that
converts energy from one form
to another.* (4‐PS3‐4)

C.Apply Newton’s Third Law to design a
solu on to a problem involving the mo on
of two colliding objects.* (MS‐PS2‐1)

D.Communicate scien ﬁc and technical informa on about why the
molecular‐level structure is important in the func oning of
designed materials.* (HS‐PS2‐6) (D3B)

Develop possible solu ons
Evaluate compe ng design
solu ons using a systema c
process to determine how well
they meet the criteria and
constraints of the problem.

D.Apply scien ﬁc principles to design a
method for monitoring and minimizing a
human impact on the environment.*
(MS‐ESS3‐3)
Develop possible solu ons
Undertake a design project to construct,
test, and modify a device that either
releases or absorbs thermal energy by
chemical

Develop possible solu ons
Evaluate a solu on to a complex real‐world problem based on
priori zed criteria and trade‐oﬀs that account for a range of
constraints, including cost, safety, reliability, and aesthe cs, as well
as possible social, cultural, and environmental impacts (HS‐ETS1‐3)
AND use a computer simula on to model the impact of proposed

mul ple possible solu ons to a
problem based on how well each
is likely to meet the criteria and
constraints of the problem.
(K‐2‐ETS1‐2; 3‐5‐ETS1‐2)

Use tools and materials to design
and build a structure that will
reduce the warming eﬀect of
sunlight on an area (K‐PS3‐2)
Communicate solu ons that will
reduce the impact of humans on
the land, water, air, and/or other
living things in the local
environment (K‐ESS3‐3)
Use tools and materials to design
and build a device that uses light
or sound to solve the problem of
communica ng over a distance
(1‐PS4‐4)
Op mize the Design Solu on
Analyze data from tests of two
objects designed to solve the
same problem to compare the
strengths and weakness of how
each perform, AND plan and carry
out fair tests and analyze data
from tests to determine if a design
solu on works as intended and
compare the strengths and
weaknesses of how each
performs. (K‐2‐ETS1‐3;
3‐5‐ETS1‐3)
Analyze data obtained from
tes ng diﬀerent materials to
determine which materials have
the proper es that are best suited
for an intended purpose.(2‐PS1‐2)
Compare mul ple solu ons
designed to slow or prevent wind

(MS‐ETS1‐2) AND develop
models to generate data for
itera ve tes ng and modiﬁca on
of a proposed object, tool, or
process such that an op mal
design can be achieved.
(MS‐ETS1‐4)

Op mize the Design Solu on
Analyze data from tests of two
objects designed to solve the
same problem to compare the
strengths and weakness of how
each perform, AND plan and
carry out fair tests and analyze
data from tests to determine if a
design solu on works as
intended and compare the
strengths and weaknesses of
how each performs. (K‐2‐ETS1‐3;
3‐5‐ETS1‐3)
Generate and compare mul ple
solu ons that use pa erns to
transfer informa on.* (4‐PS4‐3)

Apply scien ﬁc principles to design,
construct, and test a device that either
minimizes or maximizes thermal energy
transfer.* (MS‐PS3‐3.* (MS‐PS1‐6)

solu ons to a complex real‐world problem with numerous criteria
and constraints on interac ons within and between systems
relevant to the problem. (HS‐ETS1‐4)

Evaluate compe ng design solu ons for
maintaining biodiversity and ecosystem
services.* (MS‐LS2‐5)

Design, evaluate, and reﬁne a solu on for reducing the impacts of
human ac vi es on the environment and biodiversity.* (HS‐ LS2‐7)
(E1D)

Op mize the Design Solu on
Analyze data from tests to determine
similari es and diﬀerences among several
design solu ons to iden fy the best
characteris cs of each that can be
combined into a new solu on to be er
meet the criteria for success. (MS‐ETS1‐3)
AND develop models to generate data for
itera ve tes ng and modiﬁca on of a
proposed object, tool, or process such
that an op mal design can be achieved.
(MS‐ETS1‐4)

Op mize the Design Solu on
Design a solu on to a complex real world problem by breaking it
down into smaller, more manageable problems that can be solved
through engineering. (HS‐ETS1‐2)

G. Undertake a design project to
construct, test, and modify a device that
either releases or absorbs thermal energy
by chemical processes.* (MS‐PS1‐6)

Reﬁne the design of a chemical system by specifying a change in
condi ons that would produce increased amounts of products at
equilibrium.* (HS‐PS1‐6) (D3F)

Apply scien ﬁc and engineering ideas to design, evaluate, and
reﬁne a device that minimizes the force on a macroscopic object
during a collision.* (HS‐PS2‐3) (D4F)

or water from changing the shape
of the land. (2‐ESS2‐1)

