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¥ The solid earth is layered with a lithosphere; 
hot, convecting mantle; and dense, metallic 
core. p159 

¥ Lithospheric plates on the scales of continents 
and oceans constantly move at rates of cmÕs per 
year in response to movements in the mantle. 
Major geological events, such as earthquakes, 
volcanic eruptions, and mountain building, 
result from these plate motions. p160 

¥ Land forms are the result of a combination of 
constructive and destructive forces.  
Constructive forces includeÉvolcanic 
eruptionÉ p160 

¥ The earth processes we see today, 
includingÉ movement of lithospheric plates, 
Éare similar to those that occurred in the 
past... p160 

 

¥ The earth is mostly rockÉ 4B  p68 
¥ The interior of the earth is hot.  Heat flow and 

movement of material within the earth cause 
earthquakes and volcanic eruptions and 
create mountains and ocean basins. 4C p73 

¥ Some changes in the earth's surface are abrupt 
(such as earthquakes and volcanic 
eruptions)…4C p73 

¥ Describe major layers of the earth. 3.5.7A 
p19 

¥ Describe the processes involved in the creation 
of geologic features (e.g., folding, faulting, 
volcanism…) and that these processes seen 
today (e.g.,…crustal plate movement) are 
similar to those in the past. 3.5.7A p19 

¥ Describe the processes that formed 
Pennsylvania geologic structures…including 
mountains…and ridges. 3.5.7A p19 

¥ Distinguish between examples of rapid surface 
changes (e.g. landslides, earthquakes)…  
3.5.7A p19 

 

**Note: NSES states that “because students do not have direct contact with these phenomena and the long-term nature of these processes, some explanations of 
              moving plates and the evolution of life must be reserved for late grades 5-8” (p159). 
              AAAS states that students’ “…understanding of the physical and biological factors that face the earth…will still be descriptive because the theory of   
              plate tectonics will not be encountered formally until high school” (p73). 
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¥ Land forms are the result of a combination of 

constructive and destructive forces. 
Constructive forces include crustal 
deformationÉ and deposition of sediment, 
while destructive forces include weathering 
and erosion. p160 

¥ The earth processes we see today, including 
erosionÉ are similar to those that occurred in 
the pastÉ p160 

¥ Old rocks at the earth's surface weatherÉ p160 
¥ Living organisms have played many roles in 

the earth system,Écontributing to the 
weathering of rocks. p160 

¥ Water is a solvent…it dissolves minerals and 
gases and carries them to the oceans p160 

 
 
 

¥ …The earth's surface is shaped in part by the 
motion of water and wind over very long 
times, which act to level mountain ranges. 4C 
p73 

¥ ÉsoilÉresistance to erosion are greatly 
influenced by plant roots and debris, bacteria, 
fungi, worms, insects, rodents, and other 
organisms. 4C p73 

 

¥ Describe the processes involved in the creation 
of geologic features… and that these processes 
seen today (e.g., erosion, weathering,…) are 
similar to those in the past. 3.5.7A p19 

¥ Distinguish between examples of…and  slow 
surface changes (e.g. weathering) 3.5.7A p19 

¥ Describe the processes that formed 
Pennsylvania geologic structures…including 
…glacial formations, water gaps...3.5.7A p19 
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¥ Some changes in the solid earth can be described 
as the "rock cycle."  Old rocks at the earth's 
surface weather, forming sediments that are 
buried, then compacted, heated, and often 
recrystallized into new rock. Eventually, those 
new rocks may be brought to the surface by the 
forces that drive plate motions, and the rock 
cycle continues.  p160 

¥ Soil consists of weathered rocks and 
decomposed organic material from dead 
plants, animals, and bacteria. Soils are often 
found in layers, with each having a different 
chemical composition and texture.  p160 

¥ Living organisms have played many roles in the 
earth system, includingÉproducing some types 
of rocksÉ  p160 

 

¥ Sedimentary rock buried deep enough may be 
reformed by pressure and heat, perhaps melting 
and recrystallizing into different kinds of rock.  
These re-formed rock layers may be forced up 
again to become land surface and even 
mountains.  Subsequently, this new rock too 
will erode.  Rock bears evidence of the 
minerals, temperatures, and forces that created 
it. 4C p73 

¥ Thousands of layers of sedimentary rock 
confirm the long history of the changing 
surface of the earth and the changing life forms 
whose remains are found in successive layers. 
The youngest layers are not always found on 
top, because of folding, breaking, and uplift of 
layers. 4C8  p73 

¥ Although weathered rock is the basic 
component of soil, the composition and texture 
of soil and its fertilityÉ are greatly influenced 
by plant roots and debris, bacteria, fungi, 
worms, insects, rodents, and other organisms. 
4C p73 

¥ Sediments of and smaller particles 
(sometimes containing the remains of 
organisms) are gradually buried and are 
cemented together by dissolved minerals to 
form solid rock again. 4C p73  

¥ Some minerals are very rare and some exist in 
great quantities…4B p69 

¥ Human activities, such as reducing the amount 
of forest cover, increasing the amount and 
variety of chemicals released into the 
atmosphere, and intensive farming, have 
changed the earth's land….4C p73 

 

¥ Explain how the rock cycle affected rock 
formations in the state of Pennsylvania. 3.5.7A 
p19 

 

**Note: NSES states that the rock cycle can serve as “one of the introductory examples of geophysical and geochemical cycles” (p159). 
              AAAS states “It is especially important that students come to understand how sedimentary rock is formed periodically, embedding plant and animal  
              remains and leaving a record of the sequence in which the plants and animals appeared and disappeared” (p73).
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**[NSES K-4 p140: Some resources are basic materials, 
such as air, water, and soil; some are produced from basic 
resources, such as food, fuel, and building materials…] 
 
**[NSES K-4 p140: The supply of many resources is 
limited.  If used resources can be extended through 
recycling and decreased use.] 
 
¥ When an area becomes overpopulated, the environment 

will become degraded due to increased use of resources 
(Personal & Social Perspectives, p168). 

¥ Causes of environmental degradation and resource 
depletion vary from region to region and from country to 
country (Personal & Social Perspectives, p168). 

¥ The benefits of the earthÕs resources—
such as fresh water, air, soil and trees—
can be reduced by using them wastefully 
or by deliberately or inadvertently 
destroying them…Cleaning up polluted 
air, water, or soil or restoring depleted 
soil, forests, or fishing grounds can be 
very difficult and costly. 4B p69 

¥ …the ability to recover [minerals] is just 
as important as their abundance. As 
minerals are depleted, obtaining them 
becomes more difficult. Recycling and 
the development of substitutes can 
reduce the rate of depletion but may also 
be costly. 4B p69 

¥ ÉRivers, lakes and groundwater can be 
depleted or polluted, becoming 
unavailable or unsuitable for life. 4B p69 

¥ Human activities…have changed the 
earth's land, oceans, and atmosphere. 
Some of these changes have decreased the 
capacity of the environment to support 
some life forms. 4C p73 

 

¥ Explain the value and uses of different 
earth resources (e.g., selected minerals, 
ores, fuel sources, agricultural uses).  
3.5.7B p20 

¥ Identify and locate significant earth 
resources (e.g., rock types, oil, gas, coal 
deposits) in Pennsylvania. 3.5.7B p19-20 

¥ Describe the processes that formed 
Pennsylvania …resources…3.5.7A p19 

¥ Explain the processes involved in the 
formation of oil and coal in Pennsylvania. 

      3.5.7B p20 
¥ Compare the locations of human 

settlements as related to available 
resources.  3.5.7B p20 
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¥ The atmosphere is a mixture of nitrogen, 
oxygen, and trace gases that include water 
vapor. The atmosphere has different 
propert ies at different elevations.  p160 

¥ Living organisms have played many roles in 
the earth system, including affecting the 
composition of the atmosphereÉp160 

¥ Global patterns of atmospheric 
movementÉp160 

¥ É and the entire planet is surrounded by a 
relatively thin blanket of air . 4B p69 

¥ …The atmosphere…have a limited capacity to 
absorb wastes and recycle materials 
naturally…4B p69 

¥ É Gas and dust from large volcanoes can 
change the atmosphere. 4C p73 

¥ Human activities, such as reducing the amount 
of forest cover, increasing the amount and 
variety of chemicals released into the 
atmosphere, and intensive farming, have 
changed the earth's…atmosphere. 4C p73 

 
 

¥ Describe and illustrate the major layers of the 
earthÕs atmosphere. 3.5.7C p20 
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¥ Water, which covers the majority of the earth's 
surface, circulates through the crust, oceans, and 
atmosphere in what is known as the "water 
cycle." Water evaporates from the earth's 
surface, rises and cools as it moves to higher 
elevations, condenses as rain or snow, and falls 
to the surface where it collects in lakes, oceans, 
soil, and in rocks underground. p160 

¥ Water is a solvent... p160 
¥ The sun is the major source of energy for 

phenomena on the earth's surface, such as…the 
water cycle. p161 

¥ Clouds, formed by the condensation of water 
vaporÉ p160 

¥ The cycling of water in and out of the 
atmosphere plays an important role in 
determining climatic patterns. Water 
evaporates from the surface of the earth, rises 
and cools, condenses into rain or snow, and 
falls again to the surface. The water falling on 
land collects in rivers and lakes, soil, and 
porous layers of rock, and much of it flows 
back into the ocean.4B p69 

¥ Three-fourths of its surface is covered by a 
relatively thin layer of water (some of it 
frozen)É4B  p68 

¥ Fresh water, limited in supply, is essential for 
life and also for most industrial processesÉ4B 
p69   

 
 
**[AAAS 3 -5 4B p68: ÉClouds and fog are made 
of tiny droplets of water.] 
 

¥ Explain the water cycle using the processes of 
evaporation and condensation. 3.5.7D p20-1 

¥ Describe the factors that affect evaporation 
and condensation. 3.5.7D p21 

¥ Explain and illustrate the processes of cloud 
formation and precipitation . 3.5.7C p20 

 
 

** Note: NSES states: “As students mature, the concept of evaporation can be reasonably well understood as the conservation of matter combined with the  
               primitive idea of particles and the idea that air is real.  Condensation is less well understood and requires extensive observation and instruction to  
               complete an understanding of the water cycle” (159).
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¥ Oceans have a major effect on climate, 
because water in the oceans holds a large 
amount of heat. p160 

¥ Global patterns of atmospheric movement 
influence local weather. p160 

¥ CloudsÉaffect weather and climate. p160 
¥ The sun is the major source of energy for 

phenomena on the earth's surface, such as 
Éwinds, ocean currentsÉ p161  

¥ Climates have sometimes changed abruptly in 
the past as a result of changes in the earth's 
crust, such as volcanic eruptions or impacts of 
huge rocks from space.  Even relatively small 
changes in atmospheric or ocean content can 
have widespread effects on climate if the 
change lasts long enough 4B p69 

¥ Heat energy carried by ocean currents has a 
strong influence on climate around the world. 
4B p69  

¥ …the oceans have a limited capacity to absorb 
wastes and recycle materials naturally…4B 
p69 

¥ Human activities, such as reducing the amount 
of forest cover, increasing the amount and 
variety of chemicals released into the 
atmosphere, and intensive farming, have 
changed the earth'sÉoceans...4C p73 

 
 

¥ Explain the oceansÕ impact on local weather 
and the climate of a region. 3.5.7C p20 

¥ Identify how cloud types, wind directions and 
barometric pressure changes are associated 
with weather patterns in different regions of the 
country 3.5.7C p20 

¥ Explain weather forecasts by interpreting 
weather data and symbols. PA 3.5.7C p20 

¥ Identify different air masses and global wind 
patterns and how they relate to the weather 
patterns in different regions of the U.S. PA 
3.5.7C  p20 
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¥ The earth is the third planet from the sun in a 
system that includes the moon, the sun, eight 
other planets and their moons,... p160 

 

¥ Nine planets of very different size, 
composition, and surface features move 
around the sun in nearly circular orbits.  Some 
planets have a great variety of moons and even 
flat rings of rock and ice particles orbiting 
around them. Some of these planets and moons 
show evidence of geologic activity. The earth 
is orbited by one moon, many artificial 
satellites, and debris. 4A p64 

¥ We live on a relatively small planet, the third 
from the sun in the only system of planets 
definitely known to exist (although other, 
similar systems may be discovered in the 
universe). 4B p68 

¥ The earth…is the only body in the solar system 
that appears able to support life. The other 
planets have compositions and conditions 
very different from the earth's. 4B p68-9 

 

¥ Compare various planetsÕ characteristics. 
      3.4.7D p17 
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¥ É The sun, an average star, is the central and 
largest body in the solar system. p160 

¥ Éin a system that includesÉsmaller objects, 
such as asteroids and comets.  p160 

¥ ÉEarth history is also influenced by occasional 
catastrophes, such as the impact of an asteroid 
or comet. p160 

 
 
 

¥ The sun is a medium-sized star located near 
the edge of a disk-shaped galaxy of stars, part 
of which can be seen as a glowing band of light 
that spans the sky on a very clear night. The 
universe contains many billions of galaxies, 
and each galaxy contains many billions of 
stars. To the naked eye, even the closest of 
these galaxies is no more than a dim, fuzzy 
spot. 4A p64 

¥ The sun is many thousands of times closer to 
the earth than any other star. Light from the 
sun takes a few minutes to reach the earth, but 
light from the next nearest star takes a few 
years to arrive. The trip to that star would take 
the fastest rocket thousands of years. Some 
distant galaxies are so far away that their light 
takes several billion years to reach the earth. 
People on earth, therefore, see them as they 
were that long ago in the past. 4A p64 

¥ Large numbers of chunks of rock orbit the sun. 
Some of those that the earth meets in its yearly 
orbit around the sun glow and disintegrate from 
friction as they plunge through the 
atmosphere—and sometimes impact the 
ground.  Other chunks of rocks mixed with ice 
have long, off-center orbits that carry them 
close to the sun, where the sun's radiation (of 
light and particles) boils off frozen material 
from their surfaces and pushes it into a long, 
illuminated tail. 4A p64 

 

¥ Describe basic star types and identify the sun 
as a star type. 3.4.7D p17 

¥ Describe essential ideas about the composition 
and structure of the universe and the earth’s 
place in it. 3.4.7D p17 

¥ Describe and differentiate comets, asteroids 
and meteors.3.4.7D p17 

¥ Identify equipment and instruments that 
explore the universe. 3.4.7D p17 

 

**Note: AAAS states “Students should add more detail to their picture of the universe, pay increasing attention to matters of scale, and back up their  
              understanding with activities using a variety of astronomical tools…Figuring out and constructing models of size and distance…is probably the most  
              effective activity.” (p63).
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¥ Gravity is the force that keeps planets in 
orbit around the sun and governs the rest of 
the motion in the solar system. Gravity alone 
holds us to the earth's surface and explains the 
phenomena of the tides. p161 

¥ Most objects in the solar system are in regular 
and predictable motion. Those motions 
explain such phenomena as the day, the year, 
phases of the moon, and eclipses. p160 

 

¥ Every object exerts gravitational force on 
every other object. The force depends on how 
much mass the objects have and on how far 
apart they are. The force is hard to detect 
unless at least one of the objects has a lot of 
mass. 4G8 

¥ Everything on or anywhere near the earth is 
pulled toward the earth's center by 
gravitational force. 4B p69 

¥ The sun's gravitational pull holds the earth 
and other planets in their orbits, just as the 
planets' gravitational pull keeps their moons in 
orbit around them. 4G p95 

¥ Éthe earth turns daily the earth turns daily on 
an axis that is tilted relative to the plane of the 
earth's yearly orbit around the sun É4B p69 

¥ The moon's orbit  around the earth once in 
about 28 days changes what part of the moon is 
lighted by the sun and how much of that part 
can be seen from the earth—the phases of the 
moon. 4B p69 

 
 
 

¥ Identify gravity as the force that keeps 
planets in orbit around the sun and governs 
the rest of the movement of the solar system 
and the universe. 3.4.7D p17 

¥ Illustrate how the positions of stars and 
constellations change in relation to the 
Earth  during an evening and from month to 
month. 3.4.7D p17 

 
 
 
** [PA 4th p17: Describe the solar system motions 
and use them to explain time…, major lunar 
phases and eclipses. 3.4.4D] 
 

**Note: NSES states that “By grades 5-8, students have a clear notion about gravity, the shape of the earth, and the relative positions of the earth, sun and moon. 
              Nevertheless, more than half the students will not be able to use these models to explain the phases for the moon…”  (p 159). 
              AAAS states “Gravity, earlier thought of as acting toward the ground, can by now be thought of as acting toward the center of the spherical earth and  
              reaching indefinitely into space” (p68)
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¥ Seasons result from variations in the amount 

of the sun's energy hitting the surface, due to 
the tilt of the earth's rotation on its axis and the 
length of the day. p161 

¥ (Because the earth turns daily on an axis that is 
tilted relative to the plane of the earth's yearly 
orbit around the sun), sunlight falls more 
intensely on different parts of the earth.  The 
difference in heating of the earthÕs surface 
produces the planet's seasons and weather 
patterns. 4B p69 

 

 
**[PA 4th p17: Explain and illustrate the causes of 
seasonal changes. 3.4.4D] 

 
 
 
 

**Note: NSES states that “correct explanations for the seasons will be more difficult to achieve” than phases of the moon (p159). 
             AAAS states” The cause of the seasons is a subtle combinations of global and orbital geometry and to the effects of radiation at different angles.   
             Students can learn part of the story at this grade level, but a complete picture cannot be expected until later” (p68).
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 1. Identify the accomplishments and contributions provided by selected past and present scientists in the field of astronomy. PA 3.4.7D 

2. Identify and articulate space program efforts to investigate possibilities of living in space and on other planets. PA 3.4.7D 
3. Identify ocean and shoreline features, (e.g., bays, inlets, spit, tidal marshes). 3.5.7D 
4. Compare the effect of water type (e.g., polluted, fresh salt water) and the life contained in them PA 3.5.7D 
 
 
 
 
 
 
 
 
 
 

 
 


