What Your Child Will Learn in Middle School Science

The following chart identifies the units to be taught during each quarter. Due to the variation of materials and the
configuration of teachers assigned to teach science, the order of units within a grading period may vary from teacher to teacher
within a grade level at a school.

6t GRADE | First Quarter Second Quarter Third Quarter Fourth Quarter
PS1.A — Structure PS2.A — Forces and Motion PS4.A — Wave ESS1.C — History of Planet
Explaining and Properties | PS2.B — Types of Interactions Properties Earth
Changes in of Matter PS3.B — Conservation of PS4.B - ESS2.A — Earth Materials and
Earth’s PS3.A — Definitions Energy and Energy Electromagnetic Systems
Sutfaces of Energy Transfer Radiation ESS2.B — Plate Tectonics and
PS1.B — Chemical PS3.C — Relationship Between Large-scale Interactions
Reactions Energy and Forces ESS3.B — Natural Hazards

PS1.A — Structure and Properties of Matter

All substances are made from some 100 different types of atoms, which combine with one another in various
ways. Atoms form molecules that range in size from two to thousands of atoms. Pure substances are made from a
single type of atom or molecule; each pure substance has characteristic physical and chemical properties (for any
bulk quantity under given conditions) that can be used to identify it.

Gases and liquids are made of molecules or inert atoms that are moving about relative to each other. In a liquid,
the molecules are constantly in contact with each other; in a gas, they are widely spaced except when they happen to
collide. In a solid, atoms are closely spaced and vibrate in position but do not change relative locations. Solids may
be formed from molecules, or they may be extended structures with repeating subunits (e.g., crystals). The changes
of state that occur with variations in temperature or pressure can be described and predicted using these models of
matter. (Boundary: Predictions here are qualitative, not quantitative.)

PS1.B — Chemical Reactions

Substances react chemically in characteristic ways. In a chemical process, the atoms that make up the original
substances are regrouped into different molecules, and these new substances have different properties from those
of the reactants. The total number of each type of atom is conserved, and thus the mass does not change. Some
chemical reactions release energy, others store energy.

PS3.A — Definitions of Energy

Motion energy is propetly called kinetic energy; it is proportional to the mass of the moving object and grows
with the square of its speed. A system of objects may also contain stored (potential) energy, depending on their
relative positions. For example, energy is stored—in gravitational interaction with Earth—when an object is raised,
and energy is released when the object falls or is lowered. Energy is also stored in the electric fields between charged
particles and the magnetic fields between magnets, and it changes when these objects are moved relative to one
another. Stored energy is decreased in some chemical reactions and increased in others.

The term “heat” as used in everyday language refers both to thermal energy (the motion of atoms or molecules
within a substance) and energy transfers by convection, conduction, and radiation (particularly infrared and light). In
science, heat is used only for this second meaning; it refers to energy transferred when two objects or systems are at
different temperatures. Temperature is a measure of the average kinetic energy of particles of matter. The
relationship between the temperature and the total energy of a system depends on the types, states, and amounts of
matter present.

PS2.A — Forces and Motion

For any pair of interacting objects, the force exerted by the first object on the second object is equal in strength
to the force that the second object exerts on the first but in the opposite direction (Newton’s third law). The
motion of an object is determined by the sum of the forces acting on it; if the total force on the object is not zero,
its motion will change. The greater the mass of the object, the greater the force needed to achieve the same change
in motion. For any given object, a larger force causes a larger change in motion. Forces on an object can also change
its shape or orientation. All positions of objects and the directions of forces and motions must be described in an
arbitrarily chosen reference frame and arbitrarily chosen units of size. In order to share information with other
people, these choices must also be shared.



PS2.B — Types of Interactions

Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their sizes depend on the
magnitudes of the charges, currents, or magnetic strengths involved and on the distances between the interacting
objects. Gravitational forces are always attractive. There is a gravitational force between any two masses, but it is
very small except when one or both of the objects have large mass—for example, Earth and the sun. Long-range
gravitational interactions govern the evolution and maintenance of large-scale systems in space, such as galaxies or
the solar system, and determine the patterns of motion within those structures. Forces that act at a distance
(gravitational, electric, and magnetic) can be explained by force fields that extend through space and can be mapped
by their effect on a test object (a ball, a charged object, or a magnet, respectively).

PS3.B — Conservation of Energy and Energy Transfer

When the motion energy of an object changes, there is inevitably some other change in energy at the same time.
For example, the friction that causes a moving object to stop also results in an increase in the thermal energy in
both surfaces; eventually heat energy is transferred to the surrounding environment as the surfaces cool. Similarly,
to make an object start moving or to keep it moving when friction forces transfer energy away from it, energy must
be provided from, say, chemical (e.g., burning fuel) or electrical (e.g., an electric motor and a battery) processes. The
amount of energy transfer needed to change the temperature of a matter sample by a given amount depends on the
nature of the matter, the size of the sample, and the environment. Energy is transferred out of hotter regions or
objects and into colder ones by the processes of conduction, convection, and radiation.

PS3.C — Relationship Between Energy and Forces
When two objects interact, each one exerts a force on the other that can cause energy to be transferred to or
from the object.

PS4.A - Wave Properties

A simple wave has a repeating pattern with a specific wavelength, frequency, and amplitude. A sound wave
needs a medium through which it is transmitted. Geologists use seismic waves and their reflection at interfaces
between layers to probe structures deep in the planet.

PS4.B — Electromagnetic Radiation

When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the
object’s material and the frequency (color) of the light. The path that light travels can be traced as straight lines,
except at surfaces between different transparent materials (e.g., air and water, air and glass) where the light path
bends. A wave model of light is useful for explaining brightness, color, and the frequency-dependent bending of
light at a surface between media. However, because light can travel through space, it cannot be a matter wave, like
sound or water waves.

ESS1.C — The History of Planet Earth
The geologic time scale interpreted from rock strata provides a way to organize Farth’s history. Analyses of rock
strata and the fossil record provide only relative dates, not an absolute scale.

ESS2.A - Earth’s Materials and Systems

All Earth processes are the result of energy flowing and matter cycling within and among the planet’s systems.
This energy is derived from the sun and Farth’s hot interior. The energy that flows and matter that cycles produce
chemical and physical changes in Earth’s materials and living organisms. The planet’s systems interact over scales
that range from microscopic to global in size, and they operate over fractions of a second to billions of years. These
interactions have shaped Earth’s history and will determine its future.

ESS2.B — Plate Tectonics and Large-Scale System Interactions

Plate tectonics is the unifying theory that explains the past and current movements of the rocks at Earth’s
surface and provides a framework for understanding its geological history. Plate movements are responsible for
most continental and ocean floor features and for the distribution of most rocks and minerals within Earth’s crust.
Maps of ancient land and water patterns, based on investigations of rocks and fossils, make clear how Earth’s plates
have moved great distances, collided, and spread apart.

ESS3.B — Natural Hazards
Mapping the history of natural hazards in a region, combined with an understanding of related geologic forces
can help forecast the locations and likelihoods of future events



