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Earth and Space Science

Content Standard D

As a result of their activities in grades 5-8, all students should

develop an understanding of

Structure of the earth system
Earth's history

Earth in the solar system

Developing Student Understanding

A major goal of science in the middle grades is for students to develop an
understanding of earth and the solar system as a set of closely coupled
systems. The idea of systems provides a framework in which students
can investigate the four major interacting components of the earth

system—geosphere

(crust, mantle, and core), hydrosphere (water), atmosphere (air), and the
biosphere (the realm of all living things). In this holistic approach to
studying the planet, physical, chemical, and biological processes act within
and among the four components on a wide range of time scales to
change continuously earth's crust, oceans, atmosphere, and living
organisms. Students can investigate the water and rock cycles as
introductory examples of geophysical and geochemical cycles. Their study
of earth's history provides some evidence about co-evolution of the

planet's main features—the distribution of land and sea, features of the
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crust, the composition of the atmosphere, global climate, and populations

of living organisms in the biosphere.

By plotting the locations of volcanoes and earthquakes, students can see
a pattern of geological activity. Earth has an outermost rigid shell called
the lithosphere. It is made up of the crust and part of the upper mantle. It
is broken into about a dozen rigid plates that move without deforming,
except at boundaries where they collide. Those plates range in thickness
from a few to more than 100 kilometers. Ocean floors are the tops of thin
oceanic plates that spread outward from midocean rift zones; land

surfaces are the tops of thicker, less—dense continental plates.

Because students do not have direct contact with most of these
phenomena and the long-term nature of the processes, some
explanations of moving plates and the evolution of life must be reserved
for late in grades 5-8. As students mature, the concept of evaporation
can be reasonably well understood as the conservation of matter
combined with a 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.

The understanding that students gain from their observations in grades K-
4 provides the motivation and the basis from which they can begin to
construct a model that explains the visual and physical relationships
among earth, sun, moon, and the solar system. Direct observation and
satellite data allow students to conclude that earth is a moving, spherical
planet, having unique features that distinguish it from other planets in the
solar system. From activities with trajectories and orbits and using the
earth-sun—moon system as an example, students can develop the
understanding that gravity is a ubiquitous force that holds all parts of the

solar system together. Energy from the sun transferred by light and other
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radiation is the primary energy source for processes on earth's surface

and in its hydrosphere, atmosphere, and biosphere.

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 of the students will not be able to use these
models to explain the phases of the moon, and correct explanations for

the seasons will be even more difficult to achieve.

Guide to the Content Standard

Fundamental concepts and principles that underlie this standard

include
STRUCTURE OF THE EARTH SYSTEM

The solid earth is layered with a lithosphere; hot, convicting mantle;

and dense, metallic core.
[See Content Standard F (grades 5-8)]

Lithospheric plates on the scales of continents and oceans
constantly move at rates of centimeters 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.

Land forms are the result of a combination of constructive and
destructive forces. Constructive forces include crustal deformation,
volcanic eruption, and deposition of sediment, while destructive
forces include weathering and erosion.

Some changes in the solid earth can be described as the '"rock

cycle." Old rocks at the earth's surface weather, forming sediments
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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.

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.

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.

Water is a solvent. As it passes through the water cycle it dissolves
minerals and gases and carries them to the oceans.

The atmosphere is a mixture of nitrogen, oxygen, and trace gases
that include water vapor. The atmosphere has different properties at
different elevations.

Clouds, formed by the condensation of water vapor, affect weather
and climate.

Global patterns of atmospheric movement influence local weather.
Oceans have a major effect on climate, because water in the
oceans holds a large amount of heat.

Living organisms have played many roles in the earth system,
including affecting the composition of the atmosphere, producing

some types of rocks, and contributing to the weathering of rocks.
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EARTH'S HISTORY
[See Content Standard C (grades 5-8)]

The earth processes we see today, including erosion, movement of
lithospheric plates, and changes in atmospheric composition, are
similar to those that occurred in the past. earth history is also
influenced by occasional catastrophes, such as the impact of an
asteroid or comet.

Fossils provide important evidence of how life and environmental

conditions have changed.
EARTH IN THE SOLAR SYSTEM
[See Unifying Concepts and Processes]

The earth is the third planet from the sun in a system that includes the
moon, the sun, eight other planets and their moons, and smaller
objects, such as asteroids and comets. The sun, an average star, is
the central and largest body in the solar system.

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

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.
The sun is the major source of energy for phenomena on the earth's
surface, such as growth of plants, winds, ocean currents, and the
water cycle. 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.

http://www.nap.edu/openbook.php?record_id=49628&page=158
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Earth and Space Science

Content Standard D

As a result of their activities in grades 9-12, all students should

develop an understanding of

Energy in the earth system
Geochemical cycles
Origin and evolution of the earth system

Origin and evolution of the universe

Developing Student Understanding

During the high school years, students continue studying the earth system
introduced in grades 5-8. At grades 9-12, students focus on matter,
energy, crustal dynamics, cycles, geochemical processes, and the
expanded time scales necessary to understand events in the earth
system. Driven by sunlight and earth's internal heat, a variety of cycles
connect and continually circulate energy and material through the
components of the earth system. Together, these cycles establish the
structure of the earth system and regulate earth's climate. In grades 9-12,
students review the water cycle as a carrier of material, and deepen their
understanding of this key cycle to see that it is also an important agent for
energy transfer. Because it plays a central role in establishing and
maintaining earth's climate and the production of many mineral and fossil
fuel resources, the students' explorations are also directed toward the

carbon cycle. Students use and extend their understanding of how

the processes of radiation, convection, and conduction transfer energy

through the earth system.
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In studying the evolution of the earth system over geologic time, students
develop a deeper understanding of the evidence, first introduced in grades
5-8, of earth's past and unravel the interconnected story of earth's
dynamic crust, fluctuating climate, and evolving life forms. The students'
studies develop the concept of the earth system existing in a state of
dynamic equilibrium. They will discover that while certain properties of the
earth system may fluctuate on short or long time scales, the earth system
will generally stay within a certain narrow range for millions of years. This
long—term stability can be understood through the working of planetary
geochemical cycles and the feedback processes that help to maintain or

modify those cycles.

As an example of this long—term stability, students find that the geologic
record suggests that the global temperature has fluctuated within a
relatively narrow range, one that has been narrow enough to enable life to
survive and evolve for over three billion years. They come to understand
that some of the small temperature fluctuations have produced what we
perceive as dramatic effects in the earth system, such as the ice ages
and the extinction of entire species. They explore the regulation of earth's
global temperature by the water and carbon cycles. Using this
background, students can examine environmental changes occurring
today and make predictions about future temperature fluctuations in the

earth system.

Looking outward into deep space and deep time, astronomers have
shown that we live in a vast and ancient universe. Scientists assume that
the laws of matter are the same in all parts of the universe and over

billions.
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. . .. as many as half will need concrete examples and considerable help
in following the multistep logic necessary fo develop the understandings

described here.

of years. It is thus possible to understand the structure and evolution of
the universe through laboratory experiments and current observations of

events and phenomena in the universe.

Until this grade level, astronomy has been largely restricted to the
behavior of objects in the solar system. In grades 9-12, the study of the
universe becomes more abstract as students expand their ability to
comprehend large distances, long time scales, and the nature of nuclear
reactions. The age of the universe and its evolution into galaxies, stars,
and planets—and eventually life on earth—fascinates and challenges

students.

The challenge of helping students learn the content of this standard will
be to present understandable evidence from sources that range over
immense timescales—and from studies of the earth's interior to
observations from outer space. Many students are capable of doing this
kind of thinking, but as many as half will need concrete examples and
considerable help in following the multistep logic necessary to develop the
understandings described in this standard. Because direct experimentation

is usually not possible

for many concepts associated with earth and space science, it is important
to maintain the spirit of inquiry by focusing the teaching on questions that
can be answered by using observational data, the knowledge base of

science, and processes of reasoning.
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Guide to the Content Standard

Fundamental concepts and principles that underlie this standard

include
ENERGY IN THE EARTH SYSTEM

[See content Standard B (grades 9-12)]

Earth systems have internal and external sources of energy, both of
which create heat. The sun is the major external source of energy.
Two primary sources of internal energy are the decay of radioactive
isotopes and the gravitational energy from the earth's original
formation.

The outward transfer of earth's internal heat drives convection
circulation in the mantle that propels the plates comprising earth's
surface across the face of the globe.

Heating of earth's surface and atmosphere by the sun drives
convection within the atmosphere and oceans, producing winds and
ocean currents.

Global climate is determined by energy transfer from the sun at and
near the earth's surface. This energy transfer is influenced by
dynamic processes such as cloud cover and the earth's rotation, and
static conditions such as the position of mountain ranges and

oceans.

GEOCHEMICAL CYCLES

The earth is a system containing essentially a fixed amount of each
stable chemical atom or element. Each element can exist in several

different chemical reservoirs. Each element on earth moves among
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reservoirs in the solid earth, oceans, atmosphere, and organisms as
part of geochemical cycles.

Movement of matter between reservoirs is driven by the earth's
internal and external sources of energy. These movements are often
accompanied by a change in the physical and chemical properties of
the matter. Carbon, for example, occurs in carbonate rocks such as
limestone, in the atmosphere as carbon dioxide gas, in water as
dissolved carbon dioxide, and in all organisms as complex molecules

that control the chemistry of life.

I/t is important to maintain the spirit of inquiry by focusing the teaching on
questions that can be answered by using observational data, the

knowledge base of science, and processes of reasoning.

THE ORIGIN AND EVOLUTION OF THE EARTH SYSTEM

The sun, the earth, and the rest of the solar system formed
from a nebular cloud of dust and gas 4.6 billion years ago. The
early earth was very different from the planet we live on today.

Geologic time can be estimated by observing rock sequences
and using fossils to correlate the sequences at various locations.
Current methods include using the known decay rates of radioactive
isotopes present in rocks to measure the time since the rock was

formed.

Interactions among the solid earth, the oceans, the atmosphere,
and organisms have resulted in the ongoing evolution of the earth
system. We can observe some changes such as earthquakes and
volcanic eruptions on a human time scale, but many processes
such as mountain building and plate movements take place over

hundreds of millions of years.
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Evidence for one-celled forms of life—the bacteria—extends back
more than 3.5 billion years. The evolution of life caused dramatic
changes in the composition of the earth's atmosphere, which did not

originally contain oxygen.
THE ORIGIN AND EVOLUTION OF THE UNIVERSE
[See Content Standard A (grades 9-12)]

The origin of the universe remains one of the greatest questions in
science. The 'big bang" theory places the origin between 10 and 20
billion years ago, when the universe began in a hot dense state;
according to this theory, the universe has been expanding ever
since.

Early in the history of the universe, matter, primarily the light atoms
hydrogen and helium, clumped together by gravitational attraction to
form countless ftrillions of stars. Billions of galaxies, each of which is
a gravitationally bound cluster of billions of stars, now form most of
the visible mass in the universe.

Stars produce energy from nuclear reactions, primarily the fusion of
hydrogen to form helium. These and other processes in stars have

led to the formation of all the other elements.

http://www.nap.edu/openbook.php?record id=4962&page=187
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national Science Education Standards(nses) is available for sale from the National
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Abstract

The level of the quality of Earth science topics in science books for

the basic stage in the light of international standards

This study aims to identify the level of the quality of Earth science topics
in science books for the basic stage in the light of international standards.
The main question of the study aimed to identify

What is the quality level of the quality of Earth science topics in science
books for the basic stage in the light of international standards?

There are other sub-question to be answered such as:

1. What are standards for the topics Earth Sciences should be
available in science books for higher basic grade from the fifth to
twelfth classes?

2. What is the availability of these standards in the subjects of Earth
Sciences at the grade of science books for the higher basic grade
from the fifth to twelfth classes?

In order to answer to the questions of the study ,the following

were put forward:

There is no reach the level of the quality of Earth science topics in
science books for the basic grade from the fifth to twelfth classes for the
level of proficiency 80%.

The researcher adopted the descriptive analytical method, where he
Analyzed subjects of earth sciences in science books using an analytical
instrument (as a study instrument) that was designed in the shade of

(NSES) standards and Qatar standards.

YAY

www.manaraa.com



He used the following statistical processors (frequencies and percentages)
The study found that the level of (NSES) standards in the subjects of
Earth sciences found in science books of grades fifth

through twelfth the basic education levels in Palestine

low (in most cases) in the most standards.

In light of the study findings, the researcher recommended the
development of science curriculum in the attendance of international

standards to reach the appropriate level of quality.
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