EarthComm Correlationsto M assachusetts

Grades 9 and 10 Earth and Space Science Standards
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Boldface type indicates core standards for full-year courses. An asterisk (*) indicates core standards for integrated courses.
Skillsof Inquiry
Posequestlonsandstatehypothmbasedonprlorsuentlflcobservatlons, x| D e [ sox [ xex 1 xex Exex e | oxex sex | oxex | oxex | xex | oxex | xex
experiments, and knowledge.
Distinguish between hypothesis and theory as scientific terms. XX | XX | XX XX XX | XX XX XX [ XX [ XX [ XX ]| XX ]| XX | XX | XX
Either indivi I f i I
|.t er_mdwduglyorasparto a student team, design and complete a x| o D xex [ sex D xex 1 xex [xex e | osex x| xex | oxex | x| oxex | xex
scientific experiment that extends over several days or weeks.
Use mathematics to analyze and support findings and to model conclusions. XX | XX | XX XX | XX | XX XX XX [ XX [ XX [ XX ]| XX ]| XX | XX]|XX
Slmulatephyscal processes or phenomena using different kinds of x| 3o Exex [ sox [ xex 1 xex [xex e | xex x| xex | oxex | x| oxex | xex
representations.
| dentif ibl fori stent It h f
entify possible reasons for inconsistent results, such as sources of error or x| xex | xex sex Do [ sex Exex e Exex [ xex | sex | oxex | xex | xex | xex
uncontrolled conditions.
Revise scientific models. XX [ XX | XX XX | XX [ XX [ XX ] XX [ XX XX | XX | XX | XX | XX [ XX
Communicate and defend a scientific argument. XX | XX | XX ] XX XX XX XX XX [ XX [ XX [ XX | XX | XX | XX | XX

Earth and Space Science
1. Matter and Energy in the Earth System

Broad Concept: The Earth hasinternal and external sources of energy. The Sun isthe major external source of energy while the primary sources of internal energy are
generated through radioactive decay and gravitational attraction from the earth's original formation.

11 Iden_tlfy the ZEarth's prl_nC|pa| sources of internal and external energy, s Ixx | x x| x| x Ixxlxx] x | x % I xx | xx | x
e.g., radioactive decay, gravity, solar energy.

Broad Concept: Two fundamental energy conceptsincluded in the Earth system are gravity and electromagnetism.

.12 Descrlbg the components _of the electromagnetic spectrum and give x Ix | x| x |xx XX

examples of itsimpact on our lives.

13 DeSCFI be the characteristics of waves (wavelength, frequency, velocity, XX x| x X X

amplitude).

1.4 Describe the nature of the continuous emission and absorption spectrum XX

that indicates the composition of stars.

Broad Concept: Global atmaospheric processes are driven by ener gy from the sun, unequal heating between the equator and poles, the Earth’srotation and
revolution, and the influence of land and water. Human affairs can dramatically influence and be influenced by atmospheric phenomena.
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Geosphere Environment

1.5 Explain how the transfer of energy through radiation, conduction, and
convection contributes to global atmospheric processes, e.g., storms, winds. * | X X XX | XX | X XX

1.6 Explain how the layers of the atmosphere affect the dispersal of incoming
radiation through reflection, absorption, and reradiation.

1.7 Provide examples of how the unequal heating of the earth and the Coriolis
Effect influence global circulation patterns, and show their impact on
Massachusetts weather and climate, e.g., convection cells, trade winds,
westerlies, polar easterlies, land/sea breezes, mountain/valley breezes.

1.8 Explain how the revolution of the earth and the inclination of the axis of
the Earth cause the Earth’s seasonal variations (equinoxes and solstices). *

1.9 Describe how the inclination of the incoming solar radiation can impact
the amount of energy received by a given surface area.

1.10 Describe the various conditions associated with frontal boundaries and
cyclonic storms (e.g., thunderstorms, winter storms [nor’ easters], hurricanes,
and tornadoes) and their impact on human affairs, including storm
preparations.

Broad Concept: Oceans redistribute matter and energy around the Earth, through surface and deepwater currents, tides, waves, and interaction with other
earth spheres.

XX

X [ XX

1.11 Explain the dynamics of oceanic currents, including upwelling, density,
and deep water currents, the local Labrador Current and the Gulf Stream, and

their relationship to global circulation within the marine environment and XX X X
climate. *

112 I_D&e_cri be the effects of Iongshore_currents, storms, and artificial structures X x| x| x| x X
(e.g., jetties, seawalls) on coastal erosion in Massachusetts.

1.13 Explain what causes the tides and describe how they affect the coastal X XX

environment.
Broad Concept: Scientists use variousinstruments and methodsto investigate the earth as a system.
1.14 Explain how scientists study the Earth system through the use of a
combination of ground-based observations, satellite observations, and
computer models of the Earth system, and why it is necessary to use al of
these tool s together.

2. The Earth’s Sour ces of Energy

XX XX | XX XX | XX | XX XX XX [ XX [ XX [ XX ] XX | XX | XX | XX
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Broad Concept : Numerous Earth resources are used to sustain human affairs. The abundance and accessibility of these resources can influence their use.
2.1 Recognize, describe, and differentiate between renewable (e.g., solar,

wind, water, biomass) and nonrenewable (e.g., fossil fuels, nuclear [Ura-235]) XX | XX | XX X
sources of energy.

2.2 Explain the advantage and limitations of renewable sources of energy. XX | XX | XX X
2.3 Explain the advantage and limitations of nonrenewable sources of energy. XX | XX | XX X
2.4 Describe ways in which people have tried to control the use of renewable

and nonrenewabl e sources of energy, e.g., scientific advances, prices. XX | XX | XX X

2.5 Describe the effects on the environment of using both renewable and
nonrenewabl e sources of energy.

2.6 Describe ways in which scientists are addressing effects on the
environment of using both renewable and nonrenewabl e sources of energy, XX | XX | XX X
e.g., creation of new technologies.

XX | XX | XX XX

3. Earth Processes and Cycles
Broad Concept : Numerous Earth resources are used to sustain human affairs. The abundance and accessibility of these resources can influence their use.
3.1 Explain that weather is the most significant source of erosion and how
both physical and chemical weathering lead to the formation of sedimentsand
soils, affect the shape of rocks, and create specific landscapes depending on
what weathering process is dominant under a specific climate.

3.2 Describe how glaciers, gravity, wind, temperature changes, waves, and
rivers cause weathering and erosion. Give examples of how the effects of X | XX X | XX
these processes can be seen in our local environment. *

3.3 Explain the nitrogen and carbon cycles and their roles in the improvement

XX X X1 X ] X

. . X | X X X XX XX XX
of soilsfor agriculture.
3.4 Describe the evolution of the atmosphere. X X
3.5 Describe how the oceans store carbon dioxide as dissolved HCO;and
CaCO; precipitate. X X X

Broad Concept: Water iscontinually being recycled by the hydrologic cycle through the water -sheds, oceans, and the atmospher e by processes such as
evapor ation, condensation, precipitation, runoff, and infiltration. Thislife-giving cycleis continually and increasingly impacted by human affairs.

3.6 Explain how water flows into and through a watershed, e.g., aquifers,

wells, porosity, permeahility, water table, capillary water, runoff. * XX X XX
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3.7 Compare and contrast the processes of the hydrologic cycle including
evaporation, condensation, precipitation, surface runoff and groundwater
percolation, infiltration, and transpiration.

XX

Broad Concept: Rocksand minerals are continually being modified within

therock cycle.

3.8 Describe the rock cycle, and the processes that are responsible for the
formation of igneous, sedimentary, and metamorphic rocks. Compare the
physical properties of these rock types. *

X

XX

3.9 Compare the physical properties and the mineral combinations found in
rocks.

XX

3.10 Explain how the composition and arrangement of atoms determine a
mineral’s physical and chemical characteristics.

XX

Broad Concept: Geologic time can be determined by analyzing rocks and f

ossils.

3.11 Describe the absolute and rel ative dating methods used to measure
geologic time, e.g., index fossils, radioactive dating, law of superposition, and
cross-cutting relationships. *

XX

XX

3.12 Describe the evolution of the solid Earth in terms of the major geologic
eras.

X | XX

X

X XX

Broad Concept: The Earth isa system of interacting spherical layerswith each layer having distinct characteristic compositions, physical properties, and

Processes.

3.13 Explain how seismic data is used to reveal the interior structure of the
layered Earth.

X | XX | XX

X

3.14 Explain how seismic datais used to locate an earthquake epicenter.

XX

3.15 Recognize the magnitude values of earthquakes as measured by the
Richter Scale and give examples of relative damage that would be incurred at
each magnitude.

XX

3.16 Explain how the magnetic field of the Earth is produced.

XX

3.17 Explain how the Van Allen Belts protect the biosphere

3.18 Explain how paleomagnetic patterns, preserved in rocks, provide
evidence of the Earth’s magnetic field over geologic time.

XX

Broad Concept: Plate tectonics operating over geologic time have altered the features of land, sea, and mountains by both constructive and destructive




Correlation Key:

“X" =Coverage

Secondary concept of the activity or problem. Students gain a basic understanding or
introduction of the concept.

" XX" =In-depth Coverage

Primary concept that is the focus of the activity or problem. Students gain thorough
understanding of the concept. Coverage in student edition and/or Teacher Edition supports the
development of the concept.

Earth's
Dynamic
Geosphere

Understanding

Environment

Your Ear

Spheres

th'sFluid |Eart

R

h's Natural
esour ces

Earth System
Evolution

PT

BG

RS| LU

ER

MR|WR|AST| CC

CL

3.19 Trace the development of alithospheric plate from its growing margin at
adivergent boundary (mid-ocean ridge) to its destructive margin at a
convergent boundary (subduction zone). Explain the relationship between
convection currents and the motion of the lithospheric plates. *

XX | XX | XX

3.20 Relate earthquakes, volcanic activity, mountain building, and tectonic
uplift to plate movements.

XX [ XX | XX

3.21 Relate the effects of sudden sea-floor movements to the generation of
tsunamis.

XX

3.22 Provide examples of how societies have been affected by tectonic activity
(e.g., hazards from eruptions and earthquakes, bedrock type and soil
conditions, building designs).

XX [ XX | XX

XX

X

4. The Origin and Evolution of the Universe: Broad Concept: The origin of the universe, bet

guestionsin science.

ween

10 and 20 billion

year s ago, remal

insone of the greatest

4.1 Explain the Big Bang Theory and discuss the evidence that supports it
(background radiation, and Relativistic Doppler effect ~ red shift).

XX

4.2 Define the unit of distance called alight-year.

XX

Broad Concept: Gravity influencesthe formation and life cycles of galaxies, including

material left from the creation of the solar system. These objects movein r

egular patternsu

our own M

ilky Way Galaxy

nder the influence of g

, stars, planetary
ravity.

systems, and residual

4.3 Use the Hertzsprung-Russell Diagram to explain the life histories of stars.

XX

4.4 Compare and contrast the final three outcomes of stellar evolution based
on mass (black hole, neutron star, white dwarf).

XX

Broad Concept: Our solar system iscomposed of a star, planets, moons, aster oids, comets, and residual material left from the evolution of the solar system over
time.

4.6 Explain Kepler's Laws of Motion. XX

4.7 Compare and contrast the various instrumentation used to study deep space

and the solar system, e.g., refracting telescope, reflecting telescope, radio XX

telescope, spectrophotometer.

4.8 Explain how the Sun, Earth, and solar system formed from a nebula of

dust and gasin a spiral arm of the Milky Way Galaxy about 4.6 billion years XX

ago. *




