PROPOSED REGULATION OF THE
STATE BOARD OF EDUCATION

LCB File No. R141-14

EXPLANATION — Matter in italics is new; matter in brackets femitted-material} is material to be omitted.

AUTHORITY: §§1-8 and 10, NRS 385.080, 385.110, 389.0185 and 389.520; §9, NRS 385.080,
385.110, 389.0185, 389.019 and 389.520; §11, NRS 385.080 and 385.110.

A REGULATION relating to curriculum; revising the performance standards for instruction in
science for kindergarten through the 12th grade; and providing other matters properly
relating thereto.

Section 1. Chapter 389 of NAC is hereby amended by adding thereto the provisions set
forth as sections 2 to 5, inclusive, of this regulation.

Sec. 2. Instruction in kindergarten in science must be designed so that pupils meet the
following performance standards by the completion of kindergarten:

1. For the area of physical science, understand:

(a) The forces and interactions which affect motion and stability, as demonstrated by the
ability of the pupil to:

(1) 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. {Pushes-orpuls-may-be
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(2) Analyze data to determine if a design solution works as intended to change the speed

or direction of an object by pushing or pulling the object. tA-problemfor-which-a-design

(b) Energy, as demonstrated by the ability of the pupil to:

(1) Make observations to determine the effect of sunlight on the surface of the earth,
which may include, without limitation, the effect on sand, soil, rocks and water. An assessment
of pupils in this area must be limited to recognizing relative measures of temperature which
may include, without limitation, whether the surface is warmer or cooler.

(2) Use tools and materials to design and build a structure to reduce the warming effect
of sunlight on an area. [Such structures may include, without limitation. umbrellas. canopics
and tents.]

2. For the area of life science, understand the structures and processes from molecules to

organisms, as demonstrated by the ability of the pupil to use observations to describe patterns

of the things plants and animals, including humans, need to survive. {Such-ebservations-may

3. For the area of earth science, understand:

(a) The earth’s systems, as demonstrated by the ability of the pupil to:
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(1) Use and share observations of local weather conditions to describe patterns over

assessment of pupils in this area with respect to quantitative observations must be limited to
whole numbers and relative measures such as whether the weather is warmer or cooler.
(2) Construct an argument supported by evidence for how plants and animals, including

humans, are able to change the environment to meet their needs. [Such-evidence-may-inelude;

(b) The earth and human activity on earth, as demonstrated by the ability of the pupil to:

(1) Use a model to represent the relationship between the needs of different plants or

animals, including humans, and the places they live. {Suchrelationships-may-ineladewithout

(2) Ask questions to obtain information about the purpose of weather forecasting to

prepare for, and respond to, severe weather. Emphasis-in-this-area-mustbe-onlocalforms-of
e
(3) Communicate solutions that will reduce the impact of humans on land, water, air

and other living things in the local environment. Huomanimpact-onland-may-incladewithout

-3--
Agency Draft of Proposed Regulation R141-14



4. For the area of engineering technology, understand design, as demonstrated by the

ability of the pupil to:

(a) Ask questions, make observations and gather information about a situation for which a
change is desired to define a simple problem that can be solved through the development of a
new or improved object or tool.

(b) 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.

(c¢) Analyze data from tests of two objects designed to solve the same problem to compare
the strengths and weaknesses of the performance of each object.

Sec. 3. By the beginning of the first grade, pupils must know and be able to do everything
required in kindergarten for science offered in public schools. Instruction in the first grade in
science must be designed so that pupils meet the following performance standards by the
completion of the first grade:

1. For the area of physical science, understand waves and their application in technology
for the transfer of information, as demonstrated by the ability of the pupil to:

(a) Plan and conduct investigations to provide evidence that vibrating materials can make

sound waves and that sound waves can make materials vibrate. Pibrating-materials-that-make
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(b) Make observations to construct an evidence-based account that objects can be seen

only when illuminated by light waves. {Observations-may-ineladewitheutlimitationthese

(¢) Plan and conduct an investigation to determine the effect of placing objects made with

different materials in the path of a beam of light. PMaterials-may-ineladewithoutlimitation;

(d) Use tools and materials to design and build a device that uses light or sound waves to

solve the problem of communicating over a distance. Pevices-may-ineludewitheuthimitation;

2. For the area of life science, understand:

(a) The structures and processes from molecules to organisms, as demonstrated by the
ability of the pupil to:

(1) Use materials to design a solution to a human problem by mimicking how plants and

animals use their external parts to help them survive, grow and meet their needs. tA-human
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(2) Read texts and use media to determine patterns in the behavior of parents and their

offspring that help the offspring survive. {Such-patterns-of behaviorsmay-incladewithout

(b) The inheritance and variation of traits of heredity, as demonstrated by the ability of the
pupil to make observations to construct an evidence-based account that young plants and

animals, including humans, are similar to, but not exactly the same as, their parents. {Patterns

3. For the area of earth science, understand the earth’s place in the universe, as
demonstrated by the ability of the pupil to:

(a) Use observations of the sun, moon and stars to describe patterns that can be predicted.
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(b) Make observations at different times of the year to relate the amount of daylight to the

4. For the area of engineering technology, understand design, as demonstrated by the
ability of the pupil to:

(a) Ask questions, make observations and gather information about a situation which
persons have a desire to change to define a simple problem that can be solved through the
development of new or improved objects or tools.

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

(¢) Analyze data from testing two objects designed to solve the same problem to compare
the strengths and weaknesses displayed by each object.

Sec. 4. By the beginning of the third grade, pupils must know and be able to do
everything required in the previous grades for science offered in public schools. Instruction in
the third grade in science must be designed so that pupils meet the following performance
standards by the completion of the third grade:

1. For the area of physical science, understand the forces and interactions which affect
motion and stability, as demonstrated by the ability of the pupil to:

(a) Plan and conduct an investigation to provide evidence of the effects of balanced and

unbalanced forces on the motion of an object. |Examples-may-incladewithoutlimitation;that
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(b) Make observations or measurements of an object’s motion to provide evidence that a

pattern can be used to predict future motion. {Examples-of metion-with-apredictablepattern

(c) Ask questions to determine the cause and effect of electrical or magnetic interactions

between two objects that do not make contact. fExamples-of-electrical force-may-inehade;
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2. For the area of life science, understand:

(a) The structures and processes from molecules to organisms, as demonstrated by the
ability of the pupil to develop models to illustrate that organisms have unique and diverse life
cycles but that each organism experiences birth, growth, reproduction and death and that

there is a pattern to the changes organisms go through during their lives. [An-assessment-of

(b) The interactions, energy and dynamics of ecosystems, as demonstrated by the ability of
the pupil to construct arguments that some animals form groups that help members of the
same species survive.

(¢) The inheritance and variation of traits of heredity, as demonstrated by the ability of the
pupil to:

(1) Analyze and interpret data to provide evidence that plants and animals, including
humans, have traits inherited from their parents and that variations of these traits exist in a
group of similar organisms. Patterns of heredity may be demonstrated through the similarities

and differences in traits shared between offspring and their parents or among siblings. 1A+
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(d) The unity and diversity of biological evolution, as demonstrated by the ability of the
pupil to:
(1) Analyze and interpret data from fossils to provide evidence of the existence of

organisms and the environments in which they lived. {Data-may-incladewithoutlimitation;the

(2) Use evidence to explain how the variations in characteristics among members of the

same species may provide advantages to their ability to survive, find mates and reproduce.

(3) Construct an argument with evidence that in a particular habitat some organisms

are able to survive better than others and some are not able to survive. {Evidence-may-inchade;

(4) Make a claim about the merit of a solution to a problem that is caused by a change
in the environment that may cause the types of plants and animals that live in that

environment to change.
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3. For the area of earth science, understand:

(a) The earth’s systems, as demonstrated by the ability of the pupil to:

(1) Represent data in tables and graphical displays to describe typical weather

conditions expected during a particular season. {Data-may-ineludewitheutlimitation,average

(2) Obtain and combine information to describe climates in different regions of the

world.
(b) The earth and human activity on earth, as demonstrated by the ability of the pupil to
make claims about the merits of design solutions that reduce the impact of weather-related

hazards.

4. For the area of engineering technology, understand design, as demonstrated by the
ability of the pupil to:

(a) Define a simple design problem which reflects a need or desire and includes specified
criteria for success and constraints on materials, time or cost.

(b) Generate and compare multiple possible solutions to a problem based on the likelihood

that each solution meets the criteria and constraints of the problem.
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(¢) 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 may be improved.

Sec. 5. By the beginning of the fourth grade, pupils must know and be able to do
everything required in the previous grades for science offered in public schools. Instruction in
the fourth grade in science must be designed so that pupils meet the following performance
standards by the completion of the fourth grade:

1. For the area of physical science, understand:

(a) Energy, as demonstrated by the ability of the pupil to:

(1) Use evidence to explain the relationship between the speed of an object and the

energy of that object. fAn-assessment-of pupils-in-this-area-mustnetinelude-quantitative

(2) Make observations to provide evidence that energy can be transferred from one

place to another by sound, light, heat and electrical currents. fAn-assessment-of puptsin-this
oelud o c 3
(3) Ask questions and predict outcomes about the changes in energy that occur when

objects collide. Emphasis in this area must be on the change in energy from a change in speed

as objects interact and not on the forces. [An-assessment-of pupils-in-this-area-must netineclade
o : '

(4) Apply scientific concepts to design, test and refine a device that converts energy from

one form to another. {Dcvices may include, without limitation, cleetrical cireuits that convert
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(b) Waves and their application in technology for the transfer of information, as

demonstrated by the ability of the pupil to:

(1) Develop a model of waves to demonstrate patterns in terms of amplitude and

wavelength and that waves can cause objects to move. PMeodels-may-incladewithoutlimitation;

(2) Develop a model to demonstrate that light reflecting from objects and entering the

eye allows objects to be seen. Anassessment-of pupilsinthis-area-must netinclade knewledge

2.  For the area of life science, understand the structures and processes from molecules to
organisms, as demonstrated by the ability of the pupil to:
(a) Construct an argument that plants and animals have internal and external structures

that function to support survival, growth, behavior and reproduction. {Stractures-may-inelude;
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(b) Use a model to demonstrate that animals receive different types of information through

their senses, process the information in their brains and respond to the information in

different ways. Emphasis in this area must be on systems used to transfer information. A+

3. For the area of earth science, understand:
(a) The earth’s place in the universe, as demonstrated by the ability of the pupil to identify
evidence of change in the earth from patterns in rock formations and fossils in layers of rock

to support an explanation for changes that have occurred in a landscape over time. {Evidence

(b) The earth’s systems, as demonstrated by the ability of the pupil to:
(1) Make observations or measurements to provide evidence of the effects of weathering

on the earth or the rate of its erosion by water, ice, wind or vegetation. Pariables-thatmay-be
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(2) Analyze and interpret data from maps to describe patterns of the earth’s features.

(¢) The earth and human activity on earth, as demonstrated by the ability of the pupil to:

(1) Obtain and combine information to describe that energy and fuels are derived from

natural resources and that their uses affect the environment. {Renewable-energyreseurcesmay

4. For the area of engineering technology, understand design, as demonstrated by the

ability of the pupil to:

(a) Define a simple design problem which reflects a need or desire and includes specified
criteria for success and constraints on materials, time or cost.

(b) Generate and compare multiple possible solutions to a problem based on how well each
solution is likely to meet the criteria and constraints of the problem.

(c) 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 may be improved.
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Sec. 6. NAC 389.244 is hereby amended to read as follows:

389.244 By the beginning of the second grade, pupils must know and be able to do
everything required in the previous grades for science offered in public schools. Instruction in
Peindergarten-threugh} the second grade in science must be designed so that pupils meet the

following performance standards by the completion of the second grade:

1. For the area of physical science finguiry:

understand matter and its interactions, as demonstrated by the ability of the pupil to:

(a) Plan and conduct an investigation to describe and classify different kinds of materials

by their observable properties. {Observable-propertiesmay-inelude,witheutlimitations;eolor;

(b) Analyze data obtained from testing different materials to determine which materials

have the properties that are best suited for an intended purpose. {Properties-may-ineclade;
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(¢c) 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. }Sets-ofpiecesmay

(d) Construct an argument with evidence that some changes caused by heating or cooling

are able to be reversed and some are not. Examples-ofreversible-changes-may-inelude,witheut
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understand:
(a) The interactions, energy and dynamics of ecosystems, as demonstrated by the ability of
the pupil to:
(1) Plan and conduct an investigation to determine if plants need sunlight and water to

grow.

(2) Develop a simple model that mimics the function of an animal in dispersing seeds or
pollinating plants.
(b) The unity and diversity of biological evolution, as demonstrated by the ability of the

pupil to make observations of plants and animals to compare the diversity of life in different

3. For the area of earth science, understand:

(a) The earth’s place in the universe, as demonstrated by the ability of the pupil to use

information from several sources to provide evidence that events affecting the earth can occur
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(b) The earth’s systems, as demonstrated by the ability of the pupil to:

(1) Compare multiple solutions designed to slow or prevent wind or water from

changing the shape of the land. {Examples-ofselutionsmay-includewithout hmitation;

(3) Obtain information to demonstrate where water is found on earth and that water can
be solid or liquid.

4. For the area of engineering technology, understand design, as demonstrated by the
ability of the pupil to:

(a) Ask questions, make observations and gather information about a situation which
persons desire to change to define a simple problem that can be solved through the
development of new or improved objects or tools.

(b) 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.

(c) Analyze data from tests of two objects designed to solve the same problem to compare
the strengths and weaknesses of the performance of each object.

Sec. 7. NAC 389.2939 is hereby amended to read as follows:

-21--
Agency Draft of Proposed Regulation R141-14



389.2939 By the fend} beginning of the fifth grade, pupils must funderstand;} know and be
able to do everything required in the previous grades for feeurses-in} science offered in public
schools. Instruction in the {third-grade-throughthel fifth grade in science must be designed so

that pupils meet the following performance standards by the completion of the fifth grade:

1. For the area of physical science finguiry:
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compenents-}, understand:

(a) Matter and its interactions, as demonstrated by the ability of the pupil to:

(1) Develop a model to demonstrate that matter is made of particles too small to be seen.

(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

(4) Conduct an investigation to determine whether the mixing of two or more

substances results in new substances.
(b) The forces and interactions which affect motion and stability, as demonstrated by the

ability of the pupil to support an argument that the gravitational force exerted by earth on
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objects is directed down. [ An asscssment of pupils in this arca must not include a mathematical
representation-of gravitational-foree-} For the purpose of this paragraph, “down” means the

direction that points toward the center of the spherical earth.
(c¢) Energy, as demonstrated by the ability of the pupil to use models to demonstrate that

energy in the food consumed by animals, which is used for body repair, growth and motion

and to maintain body warmth, was once energy from the sun. PModels-may-inchadewithout
limitation. di L hasts]

2. For the area of life science, understand:

(a) The structures and processes from molecules to organisms, as demonstrated by the

ability of the pupil to support an argument that plants primarily obtain the matter they need

for growth from air and water. fEmphasis-in-this-area-must-be-placed-on-the-conecept-that plant
i« derived o 6 L and | ; | .

(b) The interactions, energy and dynamics of ecosystems, as demonstrated by the ability of

the pupil to develop a model to demonstrate the movement of matter among plants, animals,

decomposers and the environment. [Emphasis-in-this-area-must-be-on-the-concept-thatmatter

3. For the area of earth science, understand:

(a) The earth’s place in the universe, as demonstrated by the ability of the pupil to:
(1) Support an argument that differences in the apparent brightness of the sun

compared to other stars are because of their relative distances from earth. tAn-assessment-of
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(2) Represent data in graphical displays to reveal patterns of daily changes in the length

and direction of shadows, day and night, and the seasonal appearance of some stars in the sky

(b) The earth’s systems, as demonstrated by the ability of the pupil to:

(1) Develop a model using an example to demonstrate the ways in which the geosphere,

biosphere, hydrosphere and atmosphere interact. {Examples-may-incladewithoutlimitation;

metntatn-ranges-on-winds-and-clouds-in-the-atmesphere-} For this area, the geosphere,

hydrosphere, atmosphere and biosphere are each considered a system. fAn-assessment-of

(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. tAn-assessment

(c) The earth and human activity on earth, as demonstrated by the ability of the pupil to

obtain and combine information about ways individual communities use scientific concepts to

protect the earth’s resources and environment.
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4. For the area of engineering technology, understand design, as demonstrated by the
ability of the pupil to:

(a) Define a simple design problem which reflects a need or desire and includes specified
criteria for success and constraints on materials, time or cost.

(b) Generate and compare multiple possible solutions to a problem based on how well each
solution is likely to meet the criteria and constraints of the problem.

(¢) Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that may be improved.

Sec. 8. NAC 389.411 is hereby amended to read as follows:

389.411 By the fend} beginning of the feighth} sixth grade, pupils must fanderstand;} know
and be able to do everything required in the previous grades for feourses-in} science offered in
public schools. Instruction in the sixth {erade-through-thel, seventh and eighth {erade} grades in
science must be designed so that pupils meet the following performance standards by the

completion of the eighth grade:

1. For the area of physical science finguiry:
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formed-}, understand:

(a) Matter and its interactions, as demonstrated by the ability of the pupil to:

(1) Develop models to demonstrate the atomic composition of simple molecules and
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(2) Analyze and interpret data on the properties of substances before and after the

substances interact to determine if a chemical reaction has occurred. Examples-ofreactions

(3) Gather and analyze information to describe that synthetic materials are derived from

natural resources and impact society. Emphasis-in-this-area-mustbe-onnatural resourees-that

(4) Develop a model that demonstrates predictions and changes in the particle motion,

temperature and state of a pure substance when thermal energy is added or removed.

(5) Develop and use a model to demonstrate that the total number of atoms does not

change in a chemical reaction and that mass is therefore conserved. Emphasis-in-this-area
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(6) Undertake a design project to construct, test and modify a device that either releases

or absorbs thermal energy by chemical processes. fEmphasis-in-this-area-mustbe-on-the-design;

(b) The forces and interactions which affect motion and stability, as demonstrated by the
ability of the pupil to:
(1) Apply Newton’s third law of motion to design a solution to a problem involving the

motion of two colliding objects. Practical problems-may-incladewithoutlimitation;-the-impaet

(2) Plan an investigation to provide evidence that the change in an object’s motion

depends on the sum of the forces on the object and the mass of the object. {Emphasis-inthis

(3) Ask questions about data to determine the factors that affect the strength of

electrical and magnetic forces. Pevices-thatuse-eleetrical-and-magnetic forees may-inelude;
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(4) Construct and present arguments using evidence to support the claim that

gravitational interactions are attractive and depend on the masses of interacting objects.

(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

(c) Energy, as demonstrated by the ability of the pupil to:
(1) Construct and interpret graphical displays of data to describe the relationship of
kinetic energy to the mass of an object and to the speed of an object. Emphasis in this area
must be on descriptive relationships between kinetic energy and mass separately from kinetic

energy and speed.
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(2) Develop a model to demonstrate that, when the arrangement of objects interacting at
a distance changes, different amounts of potential energy are stored in the system. Emphasis

in this area must be on relative amounts of potential energy and not on calculations of

(3) Apply scientific principles to design, construct and test a device that either minimizes

or maximizes the transfer of thermal energy. Pevicesmay-ineludewitheutlimitation;-an

(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 particles as

measured by the temperature of the sample. Hivestigations-may-incladewitheut limitation;
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(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. Empirical-evidenee

(d) Waves and their application in technology for the transfer of information, as

demonstrated by the ability of the pupil to:
(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 the wave. Emphasis in this area must

be on describing waves using qualitative and quantitative thinking skills. {An-assessment-of

(2) Develop and use a model to demonstrate that waves are reflected, absorbed or

transmitted through various materials. Emphasis in this area must be on both light and

(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. Emphasis in this area must be on a basic understanding of the use of waves for

purposes of communication. PMethods-of transmitting information-may-incladewithout
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2. For the area of life science, understand:

(a) The structures and processes from molecules to organisms, as demonstrated by the
ability of the pupil to:

(1) Conduct an investigation to provide evidence that living things are made of cells and
that some living things consist of one cell while others consist of many different numbers and
types of cells. Emphasis in this area must be on developing evidence that living things are
made of cells, distinguishing between living and nonliving things and understanding that
living things may be made of one cell or many and varied cells.

(2) Develop and use a model to demonstrate the function of a cell as a whole and the
ways in which the parts of a cell contribute to that function. Emphasis in this area must be 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. A+

(3) Use arguments supported by evidence for how the body is a system of interacting
subsystems composed of groups of cells. Emphasis in this area must be on the conceptual

understanding that cells form tissues and tissues form organs specialized for particular
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Sfunctions of the body. {Evidence may include. without limitation. the interaction of subsystems

(4) Use arguments based on empirical evidence and scientific reasoning to explain how

characteristic animal behaviors and specialized plant structures affect the probability of

successful reproduction of animals and plants, respectively. |Behaviors-thataffeetthe

(5) Construct a scientific explanation based on evidence for how environmental and

genetic factors influence the growth of organisms. P-ecal-environmentalfactors-thatmay-be
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(6) Construct a scientific explanation based on evidence for the role of photosynthesis
in the cycling of matter and the flow of energy into and out of organisms. Emphasis in this

area must be on tracing the movement of matter and the flow of energy. tAn-assessment-of

(7) Develop a model to demonstrate how food is rearranged through chemical reactions
by forming new molecules that support growth or release energy as this matter moves through

an organism. Emphasis in this area must be on describing the manner in which molecules are

broken apart and put back together and release energy. tAn-assessment-of pupis-in-thisarea

(8) Gather and synthesize information that sensory receptors respond to stimuli by

sending messages to the brain for immediate behavior or storage as memories. {An-assessment

(b) The interactions, energy and dynamics of ecosystems, as demonstrated by the ability of
the pupil to:

(1) Analyze and interpret data to provide evidence of the effects of resource availability
on organisms and populations of organisms in an ecosystem. Emphasis in this area must be
on cause and effect relationships between resources and the growth of individual organisms
and the numbers of organisms in ecosystems during periods of abundant and scarce
resources.

(2) Construct an explanation that predicts patterns of interactions among organisms
across multiple ecosystems. Emphasis in this area must be on predicting consistent patterns of

interactions in different ecosystems in terms of the relationships among and between
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organisms and abiotic components of ecosystems. {Fypes-efinteractions-may-inchidewithout

(3) Develop a model to demonstrate the manner in which matter cycles and energy flows
among living and nonliving parts of an ecosystem. Emphasis in this area must be on

describing the conservation of matter and the flow of energy into and out of various

ecosystems and on defining the boundaries of the system. {An-assessment-of pupilsinthis-area
o clude ] ¢ chemical : loseribed '

(4) Construct an argument supported by empirical evidence that changes to physical or
biological components of an ecosystem affect populations. Emphasis in this area must be on
recognizing patterns in data and making warranted inferences about changes in populations

and on evaluating empirical evidence supporting arguments about changes to ecosystems.

(5) Evaluate competing design solutions for maintaining biodiversity and ecosystem

(c) The inheritance and variation of traits of heredity, as demonstrated by the ability of the
pupil to:
(1) Develop and use a model to demonstrate why structural changes to genes located on
chromosomes, known as mutations, may affect proteins and may result in harmful, beneficial
or neutral effects to the structure and function of the organism. Emphasis in this area must be

on conceptual understanding that changes in genetic material may result in making different

proteins.

levelmechanisims L cumthosi 5
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(2) Develop and use a model to demonstrate why asexual reproduction results in
offspring with identical genetic information and sexual reproduction results in offspring with
genetic variation. Emphasis in this area must be on using models such as Punnett squares,
diagrams and simulations to describe the cause and effect relationship of gene transmission
from parents to offspring and the resulting genetic variation.

(d) The unity and diversity of biological evolution, as demonstrated by the ability of the
pupil to:

(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,
assuming that natural laws operate the same today as in the past. Emphasis in this area must

be on finding patterns of changes in the level of complexity of anatomical structures in

organisms and the chronological order of fossil appearance in the layers of rock. A+

(2) Apply scientific concepts to construct explanations for the anatomical similarities
and differences among modern organisms and between modern and fossil organisms to infer
evolutionary relationships. Emphasis in this area must be on explanations of the evolutionary
relationships among organisms in terms of similarities or differences of the gross appearance
of anatomical structures.

(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. Emphasis in this area must be on inferring general patterns of

relatedness among embryos of different organisms by comparing the macroscopic appearance
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(4) Construct an explanation based on evidence that describes how genetic variations of
traits in a population increase the probability that some members of the population will
survive and reproduce in a specific environment. Emphasis in this area must be on using
simple probability statements and proportional reasoning to construct explanations.

(5) Gather and synthesize information about technologies that have changed the way
humans influence the inheritance of desired traits in organisms. Emphasis in this area must
be on synthesizing information from reliable sources about the influence of humans on
genetic outcomes in artificial selection, such as genetic modification, animal husbandry and
gene therapy, and on the impacts these technologies have on society as well as the
technologies leading to these scientific discoveries.

(6) Use mathematical representations to support explanations of how natural selection
may lead to increases and decreases of specific traits in populations over time. Emphasis in
this area must be on using mathematical models, probability statements and proportional

reasoning to support explanations of trends in changes to populations over time. {A+

3. For the area of earth science, understand:

(a) The earth’s place in the universe, as demonstrated by the ability of the pupil to:
(1) Develop and use a model of the earth-sun-moon system to demonstrate the cyclical

patterns of lunar phases, eclipses of the sun and moon and the seasons. PModels-may-be
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(2) Develop and use a model to demonstrate the role of gravity in the way in which

things move within galaxies and the solar system. Emphasis for a model must be on gravity as

the force that holds together the solar system and Milky Way galaxy and that controls the

orbital motions within each of them. PMedels-may-bephysical;such-as-the-analegy-of distanee

(3) Analyze and interpret data to determine scale properties of objects in the solar
system. Emphasis in this area must be on the analysis of data from earth-based instruments,

space-based telescopes and spacecraft to determine similarities and differences among solar

(4) Construct a scientific explanation based on evidence from rock strata for how the
geologic time scale is used to organize the 4.6-billion-year-old history of earth. Emphasis in

this area must be on how analyses of rock formations and their fossils are used to establish the

relative time of major events in earth’s history. {The-timing-ofearth’s-major-events-mayrange
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(b) The earth’s systems, as demonstrated by the ability of the pupil to:

(1) Develop a model to demonstrate the cycling of the earth’s materials and the flow of
energy that drives this process. Emphasis in this area must be on the processes of melting,

crystallization, weathering, deformation and sedimentation which act together to form

minerals and rocks through the cycling of the earth’s materials. {An-assessment-of pupsin

" o clude the identificat | nasmineof minerals.

(2) Construct an explanation based on evidence for how geoscientific processes have
changed the earth’s surface at varying times and spatial scales. Emphasis in this area must be
on how processes change the earth’s surface at time and spatial scales that can be large, such
as slow plate motions or the uplift of large mountain ranges, or small, such as rapid landslides
or microscopic geochemical reactions, and how many geoscientific processes, such as

earthquakes, volcanoes and meteor impacts, usually occur gradually but are punctuated by

catastrophic events. |Geoscientific processes may include, without limitation, surface

+ Emphasis in this area
must be on geoscientific processes that shape local geographic features, where appropriate.
(3) Analyze and interpret data regarding the distribution of fossils and rocks,

continental shapes and seafloor structures to provide evidence of past plate motions. Pata
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(4) Develop a model to demonstrate the cycling of water through the earth’s systems
driven by energy from the sun and the force of gravity. Emphasis in this area must be on the

ways water changes its state as it moves through the multiple pathways of the hydrologic cycle.

(5) Collect data to provide evidence for how the motions and complex interactions of air
masses result in changes in weather conditions. Emphasis in this area must be 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 in this area must be on how to predict weather within probabilistic ranges. Pata}

may be provided to pupils, including, without limitation, weather maps, diagrams and

visualizations, or obtained through laboratory experiments such as with condensation. A+

(6) Develop and use a model to demonstrate how unequal heating and rotation of the
earth cause patterns of atmospheric and oceanic circulation that determine regional climates.
Emphasis in this area must be on how patterns vary by latitude, altitude and geographic land
distribution. Emphasis of atmospheric circulation must be on the sunlight-driven latitudinal
banding, the Coriolis effect and resulting prevailing winds. Emphasis of ocean circulation

must be on the transfer of heat by the global ocean convection cycle, which is constrained by

the Coriolis effect and the outlines of continents. PMedels-may-ineludewitheutlimitation;
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(¢) The earth and human activity on earth, as demonstrated by the ability of the pupil to:

(1) Construct a scientific explanation based on evidence for how the uneven
distributions of the mineral, energy and groundwater resources of the earth are the result of
past and current geoscientific processes. Emphasis in this area must be on how these

resources are limited and typically nonrenewable and how their distributions are significantly

changing as a result of removal by humans. tExamples-efuneven-distributions-of resourees-asa

(2) Analyze and interpret data regarding natural hazards to forecast future catastrophic
events for use in the development of technologies to mitigate the effects of such hazards and
events. Emphasis in this area must be 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 without notice, and are not yet
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(3) Apply scientific principles to design a method for monitoring and minimizing human

impacts on the environment. {The-designprocess-may-incladewithoutlimitation,-examining

(4) Construct an argument supported by evidence for how increases in the human
population and per capita consumption of natural resources impact the earth’s systems.
Evidence may include, without limitation, grade-appropriate databases on human populations

and the rates of consumption of food and natural resources, such as fresh water, minerals and

(5) Ask questions to clarify evidence of the factors that have caused the rise in global

temperatures over the past century. {These-factorsmay-incladewithoutlimitation; human
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4. For the area of engineering technology, understand design, as demonstrated by the

ability of the pupil to:

(a) Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and the
potential impacts on humans and the natural environment that may limit possible solutions.

(b) Evaluate competing design solutions using a systematic process to determine how well
the solutions meet the criteria and constraints of the problem.

(c) Analyze data from tests to determine similarities and differences among several design
solutions to identify the best characteristics of each solution that can be combined into a new
solution to better meet the criteria for success.

(d) 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.

Sec. 9. NAC 389.491 is hereby amended to read as follows:

389.491 H-} A local school district shall ensure that pupils, by the completion of the 12th
grade, are able to comply with the performance standards required for science which are adopted
by the State Board of Education pursuant to NAC 389.244, 389.2939, 389.411 and 389.4915 +}
and sections 2 to 5, inclusive, of this regulation. In carrying out this requirement, the district
shall:

Kax 1. Develop courses which must encompass all of the performance standards required

for science by the completion of the 12th grade; and
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K5} 2. Provide to each pupil, upon enrollment in high school, a listing of the courses that

encompass all of the performance standards required for science by the completion of the 12th

grade.

Sec. 10. NAC 389.4915 is hereby amended to read as follows:
389.4915 By the fend-ofthe 1 2th-grade;} beginning of high school, pupils must know f;

understand} and be able to do everything required in the previous grades for feeurses-in} science

offered in public schools. Instruction in {the-9th-grade-through-the 12th-grade} high school in

science must be designed so that pupils meet the following performance standards by the

completion of {the 1 2th-grade:} high school:

1. For the area of physical science finguiry:
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isfound-inlayers-ofthe-earth-}, understand:

(a) Matter and its interactions, as demonstrated by the ability of the pupil to:

(1) Use the periodic table as a model to predict the relative properties of elements based

on the patterns of electrons in the outermost energy level of atoms. {Properties-thatmay-be
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(2) Construct and revise an explanation for the outcome of a simple chemical reaction

based on the outermost electron states of atoms, trends in the periodic table and knowledge of

the patterns of chemical properties. {Chemical reactionsmay-inclhidewithout limitation;the

(3) Plan and conduct an investigation by gathering evidence to compare the structure of
substances at the bulk scale to infer the strength of electrical forces between particles.

Emphasis in this area must be on understanding the strengths of forces between particles, not

on naming specific intermolecular forces, such as dipole-dipole. {Particles-may-inelade;

(4) Develop a model to illustrate that the release or absorption of energy from a
chemical reaction system depends upon the changes in total bond energy. Emphasis in this

area must be on understanding that a chemical reaction is a system that affects the energy
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(5) Apply scientific principles and evidence to provide an explanation about the effects

of changing the temperature or concentration of the reacting particles on the rate at which a

reaction occurs. Emphasis in this area must be on reasoning that focuses on the number and

energy of collisions between molecules. fAn-assessment-ofpuptlsin-this-area-mustbe limited-to

(6) Refine the design of a chemical system by specifying a change in conditions that
produce increased amounts of products at equilibrium. Emphasis in this area must be on the
application of Le Chatelier’s principle and on refining designs of chemical reaction systems,

including, without limitation, descriptions of the connection between changes made at the

macroscopic level and what happens at the molecular level. {Pesigns-may-ineludewithout

(7) Use mathematical representations to support the claim that atoms, and therefore
mass, are conserved during a chemical reaction. Emphasis in this area must be on using
mathematical concepts to communicate the proportional relationships between masses of
atoms in the reactants and the products and the translation of these relationships to the
macroscopic scale using the mole as the conversion from the atomic to the macroscopic scale.

Emphasis in this area must be on assessing pupils’ use of mathematics to solve a problem and

not on memorization or rote problem-solving techniques. {An-assessment-of pupisin-this-area
o elud lox_chemical ions.]
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(8) Develop models to illustrate the changes in the composition of the nucleus of the
atom and the energy released during the processes of fission, fusion and radioactive decay.
Emphasis in this area must be on simple qualitative models, such as pictures or diagrams, and

on the scale of energy released in nuclear processes relative to other kinds of transformations.

(b) The forces and interactions which affect motion and stability, as demonstrated by the
ability of the pupil to:
(1) Analyze data to support the claim that Newton’s second law of motion describes the

mathematical relationship among the net force on a macroscopic object, including its mass

(2) Use mathematical representations to support the claim that the total momentum of a
system of objects is conserved when there is no net force on the system. Emphasis in this area
must be on the quantitative conservation of momentum in interactions and the qualitative
meaning of this principle. fAn-assessment-of pupts-in-this-area-mustbe- limited-to-systems-of

(3) Apply scientific and engineering concepts to design, evaluate and refine a device

that minimizes the force on a macroscopic object during a collision. {Evaluation-and
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(4) Use mathematical representations of Newton’s law of universal gravitation and

Coulomb’s law to describe and predict the gravitational and electrostatic forces between

objects. Emphasis in this area must be on both quantitative and conceptual descriptions of

gravitational and electrical fields. A\ nassessment-of pupilsin-this-area-must be limited-to
" bieets]
(5) Plan and conduct an investigation to provide evidence that an electrical current can
produce a magnetic field and that a changing magnetic field can produce an electrical

current.

(6) Communicate scientific and technical information about the importance of
molecular-level structure in the functioning of designed materials. Emphasis in this area must

be on the attractive and repulsive forces that determine the functioning of the materials. {Such

(c) Energy, as demonstrated by the ability of the pupil to:

(1) Create a computational model to calculate the change in the energy of one
component in a system when the change in energy of all other components and energy flows

in and out of the system are known. Emphasis in this area must be on explaining the meaning
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of mathematical expressions used in the model. {An-assessment-of pupilsin-this-areamustbe

(2) Develop and use models to illustrate that energy at the macroscopic scale can be
accounted for as a combination of energy associated with the motions of particles that

comprise objects and energy associated with the relative position of particles that comprise

(3) Design, build and refine a device that works within given constraints to convert one

form of energy into another form of energy. Emphasis in this area must be on both qualitative

and quantitative evaluations of devices. Pevicesmay-ineludewitheuthmitation; Rube

(4) Plan and conduct an investigation to provide evidence that the transfer of thermal
energy when two components of different temperatures are combined within a closed system
results in a more uniform energy distribution among the components in the system as
described by the second law of thermodynamics. Emphasis in this area must be on analyzing

data from investigations by pupils and using mathematics to describe the energy changes both
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quantitatively and conceptually.

(5) Develop and use a model of two objects interacting through electrical or magnetic

fields to illustrate the forces between objects and the changes in energy of the objects because

(d) Waves and their application in technology for the transfer of information, as
demonstrated by the ability of the pupil to:
(1) Use mathematical representations to support a claim regarding relationships among

the frequency, wavelength and speed of waves traveling through various media. {Data-may
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(3) Evaluate the claims, evidence and reasoning for describing electromagnetic
radiation by a wave model or a particle model and that for some situations one model is more
useful than the other. Emphasis in this area must be on the manner in which experimental

evidence supports the claim and the manner in which a theory is generally modified in light of

(4) Evaluate the validity and reliability of claims in published materials of the effects of

different frequencies of electromagnetic radiation when absorbed by matter. Emphasis in this
area must be on the concept that photons associated with different frequencies of light have

different energies and the damage to living tissue from electromagnetic radiation depends on

the energy of the radiation. PPublished-materials-may-include,without imitation; trade beoks;

(5) Communicate technical information about the use by some technological devices of

the principles of wave behavior and wave interactions with matter to transmit and capture

information and energy. Pevices-may-neludewithoutlimitation; solarcellscapturing light

2. For the area of life science, understand:

(a) The structures and processes from molecules to organisms, as demonstrated by the

ability of the pupil to:
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(1) Construct an explanation based on evidence for the manner in which the structure

of DNA determines the structure of proteins which carry out the essential functions of life

through systems of specialized cells. A n-assessment-of pupilsin-this-area-must netineclade

(2) Develop and use a model to illustrate the hierarchical organization of interacting
systems that provide specific functions within multicellular organisms. Emphasis in this area

must be on functions at the organism system level such as nutrient uptake, water delivery and

organism movement in response to neural stimuli. {Examples-ofinteracting systems-may

(3) Plan and conduct an investigation to provide evidence that feedback mechanisms

maintain homeostasis. {Examples-ofinvestigations-may-inclidewitheut limitation, heart rate

(4) Use a model to illustrate the role of cellular division, known as mitosis, and to

differentiate the production and maintenance of complex organisms. {An-assessment-ofpupis
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(5) Use a model to illustrate how photosynthesis transforms light energy into stored
chemical energy. Emphasis in this area must be on illustrating inputs and outputs of matter

and the transfer and transformation of energy in photosynthesis by plants and other

Pphotosynthesizing organisms. PModels-may-inchadewithoutlimitation;diagrams;chemieal

(6) Construct and revise an explanation based on evidence concerning the manner in

which carbon, hydrogen and oxygen from sugar molecules may combine with other elements

to form amino acids or other large carbon-based molecules. Emphasis in this area must be on

using evidence from models and simulations to support explanations. {An-assessment-ofpupHs

(7) Use a model to illustrate that cellular respiration is a chemical process whereby the
bonds of food molecules and oxygen molecules are broken and the bonds in new compounds

are formed, resulting in a net transfer of energy. Emphasis in this area must be on the

conceptual understanding of the inputs and outputs of the process of cellular respiration. A+

(b) The interactions, energy and dynamics of ecosystems, as demonstrated by the ability of
the pupil to:
(1) Use mathematical or computational representations to support explanations of
factors that affect the carrying capacity of ecosystems at different scales. Emphasis in this

area must be on quantitative analysis and comparison of the relationships among
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interdependent factors, including, without limitation, boundaries, resources, climate and

(2) Use mathematical representations to support and revise explanations based on

evidence about factors affecting biodiversity and populations in ecosystems of different scales.

(3) Construct and revise an explanation based on evidence for the cycling of matter and
flow of energy in aerobic and anaerobic conditions. Emphasis in this area must be on a

conceptual understanding of the role of aerobic and anaerobic respiration in different

environments. fAn-assessment-of puptsin-this-area-must notinelade-the-speeifie-chemieal

(4) Use mathematical representations to support claims for the cycling of matter and
flow of energy among organisms in an ecosystem. Emphasis in this area must be on using a
mathematical model of stored energy in biomass to describe the transfer of energy from one
trophic level to another and that matter and energy are conserved as matter cycles and energy
flows through ecosystems. Emphasis in this area must be on atoms and molecules such as

carbon, oxygen, hydrogen and nitrogen being conserved as they move through an ecosystem.
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(5) Develop a model to illustrate the role of photosynthesis and cellular respiration in

the cycling of carbon among the biosphere, atmosphere, hydrosphere and geosphere. PMeodels

(6) Evaluate the claims, evidence and reasoning that the complex interactions in

ecosystems maintain relatively consistent numbers and types of organisms in stable conditions,

while changing conditions may result in a new ecosystem. {Changes-in-ecosystem-conditions

(7) Design, evaluate and refine a solution for reducing the impacts of human activities

on the environment and biodiversity. Huoman-activities- may-ineladewithoutlimitation;

(8) Evaluate the evidence for the role of group behavior on the chances of individuals
and species to survive and reproduce. Emphasis in this area must be on distinguishing

between group and individual behavior, identifying evidence to support the outcomes of group

behavior and developing logical and reasonable arguments based on evidence. {Group

(c) The inheritance and variation of traits of heredity, as demonstrated by the ability of the
pupil to:
(1) Ask questions to clarify relationships about the role of DNA and chromosomes in

coding the instructions for characteristic traits passed from parents to their offspring. A=
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(2) Make and defend a claim based on evidence that inheritable genetic variations may
result from new genetic combinations through meiosis, viable errors occurring during

replication or mutations caused by environmental factors. Emphasis in this area must be on

using data to support arguments for the way variations occur. tAr-assessment-of pupis-in-this

(3) Apply concepts of statistics and probability to explain the variation and distribution
of expressed traits in a population. Emphasis in this area must be on the use of mathematics to

describe the probability of traits as it relates to genetic and environmental factors in the

expression of traits.
eatettationsd
(d) The unity and diversity of biological evolution, as demonstrated by the ability of the
pupil to:
(1) Communicate scientific information that common ancestry and biological evolution
are supported by multiple lines of empirical evidence. Emphasis in this area must be on a
conceptual understanding of the role of each line of evidence relating to common ancestry and

biological evolution.

(2) Construct an explanation based on evidence that the process of evolution primarily
results from four factors:

(1) The potential for a species to increase in number;
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(1) The heritable genetic variation of individuals of a species from mutation and
sexual reproduction;

(IIl) Competition for limited resources; and

(IV) The proliferation of those organisms that are better able to survive and
reproduce in the environment.
Ul Emphasis in this area must be on using evidence to explain the influence of each of the
four factors on the number of organisms, behaviors, morphology or physiology in terms of

ability to compete for limited resources and subsequent survival of individuals and adaptation

(3) Apply concepts of statistics and probability to support explanations that organisms
with an advantageous heritable trait tend to increase in proportion to organisms lacking this

trait. Emphasis in this area must be on analyzing shifts in numerical distribution of traits and

using these shifts as evidence to support explanations. An-assessment-of puptsin-this-area

(4) Construct an explanation based on evidence for how natural selection leads to the

adaptation of populations. Emphasis in this area must be on using data to provide evidence for
how specific biotic and abiotic differences in ecosystems, such as ranges of seasonal

temperature, long-term climate change, acidity, light, geographic barriers or evolution of
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other organisms, contribute to a change in gene frequency over time, which leads to the
adaptation of populations.

(5) Evaluate the evidence supporting claims that changes in environmental conditions
may result in increases in the number of members of some species, the emergence of new
species over time and the extinction of other species. Emphasis in this area must be on
determining cause and effect relationships for the manner in which changes to the
environment such as deforestation, fishing, application of fertilizers, drought, flood and the
rate of change of the environment affect distribution or disappearance of traits in species.

(6) Create or revise a simulation to test a solution to mitigate the adverse impacts of
human activity on biodiversity. Emphasis in this area must be on designing solutions for a
proposed problem related to threatened or endangered species or to genetic variation of
organisms for multiple species.

3. For the area of earth science, understand:
(a) The earth’s place in the universe, as demonstrated by the ability of the pupil to:

(1) Develop a model based on evidence to illustrate the life span of the sun and the role
of nuclear fusion in the sun’s core to release energy that eventually reaches earth in the form

of radiation. Emphasis in this area must be on the energy transfer mechanisms that allow

energy from nuclear fusion in the sun’s core to reach earth. {Evidenceforthe-moedelmay
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(2) Construct an explanation of the big bang theory based on astronomical evidence of
light spectra, motion of distant galaxies and composition of matter in the universe. Emphasis
in this area must be on the astronomical evidence of the red shift of light from galaxies as an
indication that the universe is currently expanding, the cosmic microwave background as the
remnant radiation from the big bang and the observed composition of ordinary matter of the
universe, primarily found in stars and interstellar gases, from the spectra of electromagnetic
radiation from stars, which matches the composition of three-fourths hydrogen and one-
fourth helium predicted by the big bang theory.

(3) Communicate scientific concepts about the way stars, over their life cycle, produce
elements. Emphasis in this area must be on the way nucleosynthesis, and therefore the
different elements created, varies as a function of the mass of a star and the stage of its
lifetime.

hesic.patl : : difters .

(4) Use mathematical or computational representations to predict the motion of orbiting
objects in the solar system. Emphasis in this area must be on Newtonian gravitational laws
governing orbital motions, which apply to human-made satellites as well as planets and
moons. Mathematical representations for the gravitational attraction of bodies and Kepler’s
laws of orbital motions must not deal with more than two bodies or involve the use of calculus.

(5) Evaluate evidence of the past and current movements of continental and oceanic
crust and the theory of plate tectonics to explain the ages of crustal rocks. Emphasis in this

area must be on the ability of plate tectonics to explain the ages of crustal rocks. {Explanations
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(6) Apply scientific reasoning and evidence from ancient materials from the earth,

meteorites and other planetary surfaces to construct an account of the formation and early

history of the earth. Emphasis in this area must be on using available evidence within the

solar system to reconstruct the early history of earth. {Evidence-may-inchadewithout

(b) The earth’s systems, as demonstrated by the ability of the pupil to:

(1) Develop a model to illustrate how the internal and surface processes of earth operate
at different spatial and temporal scales to form continental and ocean-floor features.
Emphasis in this area must be on how the appearance of land features, such as mountains,
valleys and plateaus, and sea-floor features, such as trenches, ridges and seamounts, are a

result of both constructive forces, such as volcanism, tectonic uplift and orogeny, and

destructive mechanisms, such as weathering, mass wasting and coastal erosion. A+

(2) Analyze geoscientific data to make the claim that one change to the surface of the

earth can create feedback that causes changes to the other systems of the earth. Eeedbacks
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(3) Develop a model based on evidence of the interior of the earth to demonstrate the
cycling of matter by thermal convection. Emphasis in this area must be on both a one-
dimensional model of earth with radial layers determined by density and a three-dimensional

model which is controlled by mantle convection and the resulting plate tectonics. {Evidence

(4) Use a model to demonstrate how variations in the flow of energy into and out of the

earth’s systems result in changes in climate. An-assessment-of pupils-in-this-area-thatinvelves

patterns. glacial ice volumes. sca levels and biosphere distribution.| The causes of climate

change must differ by timescale and may include, without limitation, for a timescale of:

(1) Less than 10 years, large volcanic eruption or ocean circulation;

(II) Ten or more but less than 10,000 years, changes in human activity, ocean
circulation or solar output;

(II1) Ten thousand or more but less than 10,000,000 years, changes to the earth’s
orbit and the orientation of its axis; and

(1V) Ten million or more years, long-term changes in atmospheric composition.
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(5) Plan and conduct an investigation of the properties of water and its effects on the
materials and surface processes of the earth. Emphasis in this area must be on mechanical
and chemical investigations with water and a variety of solid materials to provide the evidence

for connections between the hydrologic cycle and system interactions commonly known as the

(6) Develop a quantitative model to demonstrate the cycling of carbon among the

hydrosphere, atmosphere, geosphere and biosphere. Emphasis in this area must be on
modeling biogeochemical cycles that include the cycling of carbon through the ocean,
atmosphere, soil and biosphere, including humans, thereby providing the foundation for living
organisms.

(7) Construct an argument based on evidence about the simultaneous co-evolution of
the earth’s systems and life on earth. Emphasis in this area must be on the dynamic causes,
effects and feedbacks between the biosphere and the earth’s other systems whereby

geoscientific factors control the evolution of life, which in turn continuously alters the earth’s
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(¢) The earth and human activity on earth, as demonstrated by the ability of the pupil to:
(1) Construct an explanation based on evidence regarding the availability of natural

resources, the occurrence of natural hazards and the changes in climate and their influence

(2) Evaluate competing design solutions for developing, managing and utilizing energy
and mineral resources based on cost-benefit ratios. Emphasis in this area must be on the

conservation, recycling and reuse of resources, such as minerals and metals, where possible,

and on minimizing impacts where it is not possible. {Design-selutions-may-incladewithout
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(3) Create a computational simulation to illustrate the relationships among the

management of natural resources, the sustainability of human populations and biodiversity.

(4) Evaluate or refine a technological solution that reduces the impact of human

activities on natural systems. {Data-on-the-impaects-of- human-aectivities-may-incladewithout

(5) Analyze geoscientific data and the results from global climate models to make an

evidence-based forecast of the current rate of global or regional climate changes and

associated future impacts to the earth’s systems. {Evidenceforboth-data-and-climate-model
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(6) Use a computational representation to illustrate the relationships among the earth’s

systems and how those relationships are being modified by human activity. {Examples-ofthe

4. For the area of engineering technology, understand design, as demonstrated by the
ability of the pupil to:

(a) Analyze a major global challenge to specify qualitative and quantitative criteria and
constraints for solutions that account for societal needs and wants.

(b) Design a solution to a complex real-world problem by breaking it down into smaller,
more manageable problems that can be solved through engineering.

(c¢) Evaluate a solution to a complex real-world problem based on prioritized criteria and
trade-offs that account for a range of constraints, including, without limitation, cost, safety,
reliability and aesthetics, as well as possible social, cultural and environmental impacts.

(d) Use a computer simulation to model the impact of proposed solutions to a complex real-
world problem with numerous criteria and constraints on interactions within and between

systems relevant to the problem.
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