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.
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LS2.A — INTERDEPENDENT RELATIONSHIPS IN ECOSYSTEM

Organisms and populations of organisms are dependent on their environmental interactions both with other living things and
with nonliving factors. Growth of organisms and population increases are limited by access to resources. In any ecosystem,
organisms and populations with similar requirements for food, water, oxygen, or other resources may compete with each other
for limited resources, access to which consequently constrains their growth and reproduction. Similarly, predatory interactions
may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in
contrast, may become so interdependent that each organism requires the other for survival. Although the species involved in
these competitive, predatory, and mutually beneficial interactions vary across ecosystems, the patterns of interactions of
organisms with their environments, both living and nonliving, are shared.

LS1.C — ORGANIZATION FOR MATTER AND ENERGY FLOW IN ORGANISMS

Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from
carbon dioxide from the atmosphere and water through the process of photosynthesis, which also releases oxygen. These
sugars can be used immediately or stored for growth or later use. Animals obtain food from eating plants or eating other
animals. Within individual organisms, food moves through a series of chemical reactions in which it is broken down and
rearranged to form new molecules, to support growth, or to release energy. In most animals and plants, oxygen reacts with
carboncontaining molecules (sugars) to provide energy and produce carbon dioxide; anaerobic bacteria achieve their energy
needs in other chemical processes that do not require oxygen.

LS2.B — CYCLES OF MATTER AND ENERGY TRANSFER IN ECOSYSTEMS

Food webs are models that demonstrate how matter and energy is transferred between producers (generally plants and other
organisms that engage in photosynthesis), consumers, and decomposers as the three groups interact—primarily for food—
within an ecosystem. Transfers of matter into and out of the physical environment occur at every level—for example, when
molecules from food react with oxygen captured from the environment, the carbon dioxide and water thus produced are
transferred back to the environment, and ultimately so are waste products, such as fecal material. Decomposers recycle
nutrients from dead plant or animal matter back to the soil in terrestrial environments or to the water in aquatic environments.
The atoms that make up the organisms in an ecosystem are cycled repeatedly between the living and nonliving parts of the
ecosystem.

PS3.D — ENERGY IN PROCESSES AND EVERYDAY LIFE

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. Lenses and prisms are applications
of this effect. A wave model of light is useful for explaining brightness, color, and the frequency-dependent bending of light at
a surface between media (prisms). However, because light can travel through space, it cannot be a matter wave, like sound or
water waves.

LS1.D — INFORMATION PROCESSING

Each sense receptor responds to different inputs (electromagnetic, mechanical, chemical), transmitting them as signals that
travel along nerve cells to the brain. The signals are then processed in the brain, resulting in immediate behaviors or memories.
Changes in the structure and functioning of many millions of interconnected nerve cells allow combined inputs to be stored as
memories for long periods of time.



LS1.A —= STRUCTURE AND FUNCTION (FAMILY LIFE INCLUDED)

All living things are made up of cells, which is the smallest unit that can be said to be alive. An organism may consist of one
single cell (unicellular) or many different numbers and types of cells (multicellular). Unicellular organisms (microorganisms),
like multicellular organisms, need food, water, a way to dispose of waste, and an environment in which they can live. Within
cells, special structures are responsible for particular functions, and the cell membrane forms the boundary that controls what
enters and leaves the cell. In multicellular organisms, the body is a system of multiple interacting subsystems. These
subsystems are groups of cells that work together to form tissues or organs that are specialized for particular body functions.
(Boundary: At this grade level, only a few major cell structures should be introduced.)

LS1.B — GROWTH AND DEVELOPMENT OF ORGANISMS

Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring. Animals engage in
characteristic behaviors that increase the odds of reproduction. Plants reproduce in a variety of ways, sometimes depending on
animal behavior and specialized features (such as attractively colored flowers) for reproduction. Plant growth can continue
throughout the plant’s life through production of plant matter in photosynthesis. Genetic factors as well as local conditions
affect the size of the adult plant. The growth of an animal is controlled by genetic factors, food intake, and interactions with
other organisms, and each species has a typical adult size range. (Boundary: Reproduction is not treated in any detail here; for
more specifics about grade level, see LS3.A.)

PS4.C — INFORMATION TECHNOLOGIES AND INSTRUMENTATION

Appropriately designed technologies (e.g., radio, television, cell phones, wired and wireless computer networks) make it
possible to detect and interpret many types of signals that cannot be sensed directly. Designers of such devices must
understand both the signal and its interactions with matter. Many modern communication devices use digitized signals (sent as
wave pulses) as a more reliable way to encode and transmit information.

LS3.B — VARIATION OF TRAITS

In sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by the offspring.
Individuals have two of each chromosome and hence two alleles of each gene, one acquired from each parent. These versions
may be identical or may differ from each other. In addition to variations that arise from sexual reproduction, genetic
information can be altered because of mutations. Though rare, mutations may result in changes to the structure and function
of proteins. Some changes are beneficial, others harmful, and some neutral to the organism.

LS3.A — INHERITANCE OF TRAITS

Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of each of many
distinct genes. Each distinct gene chiefly controls the production of a specific protein, which in turn affects the traits of the
individual (e.g., human skin color results from the actions of proteins that control the production of the pigment melanin).
Changes (mutations) to genes can result in changes to proteins, which can affect the structures and functions of the organism
and thereby change traits. Sexual reproduction provides for transmission of genetic information to offspring through egg and
sperm cells. These cells, which contain only one chromosome of each parent’s chromosome pair, unite to form a new
individual (offspring). Thus offspring possess one instance of each parent’s chromosome pair (forming a new chromosome
pair). Variations of inherited traits between parent and offspring arise from genetic differences that result from the subset of
chromosomes (and therefore genes) inherited or (more rarely) from mutations. (Boundary: The stress here is on the impact of
gene transmission in reproduction, not the mechanism.)

ESS2.C — THE ROLES OF WATER IN EARTH’S SURFACE PROCESSES

Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and
crystallization, and precipitation as well as downhill flows on land. The complex patterns of the changes and the movement of
water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, are major determinants of
local weather patterns. Global movements of water and its changes in form are propelled by sunlight and gravity. Variations in
density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents. Water’s
movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and
create underground formations.

ESS2.D — WEATHER AND CLIMATE

Weather and climate are influenced by interactions involving sunlight, the ocean, the atmosphere, ice, landforms, and
living things. These interactions vary with latitude, altitude, and local and regional geography, all of which can affect oceanic
and atmospheric flow patterns. Because these patterns are so complex, weather can be predicted only probabilistically. The
ocean exerts a major influence on weather and climate by absorbing energy from the sun, releasing it over time, and globally
redistributing it through ocean currents. Greenhouse gases in the atmosphere absorb and retain the energy radiated from land
and ocean surfaces, thereby regulating Earth’s average surface temperature and keeping it habitable.



