MARYLAND SCIENCE CONTENT STANDARDS

“In 1992, the science community was challenged to create a vision of the scientifically literate person and standards for science
education that, when established would allow the vision to become reality” (National Research Council, 1995). The Maryland Team
has accepted this challenge. The document they produced reflects their vision of science education in the twenty-first century. This
vision is based on the national reform movement; the work of the National Science Teacher’s Association, Project 2061, and the
National Research Council.

The Standards communicate a definition of science that goes beyond that of a course of study or the name of atextbook. Scienceisa
body of knowledge developed through the process of investigating that is combined with thoughtful reflections guided by critical
thinking skills. This body of knowledge is dynamic and has a dramatic impact on every aspect of socia life.

The content of science includes the facts, principles, skills, and processes of the subject area. In this document, the facts and principles
(the concepts of science) are classified under five standards. Earth/Space, Biology, Chemistry, Physics, and Environmental Science.
The scientific skills and processes are described in the first standard. Though the facts and principles are separated from the skills and
processes for organizational purposes, they cannot be taught in isolation of each other. When the indicators from the first standard are
used in the learning experience, students develop a deeper, richer understanding of the facts and principles. The development of the
skills and processes of science, which occur predominately in the elementary years, must take place within the context of basic
scientific concepts. The learning experience is further enhanced when students are required to use their newly acquired information in
areal world, problem-solving situation. The first standard also includes connections to technology and the history of science. These
are important perspectives that must be part of the learning experience. They will help students understand science as a dynamic,
human endeavor that can lead to an increase in the quality of life for al.

*** At grades 3, 5, and 8 regular type is used when an indicator, or part of an indicator, is specifically included in the Maryland Learning Outcomes (MLO) for
Science. These indicators are also cross-referenced by number with the Maryland Learning Outcomes. Indicators in italicized type are not specifically measured
through the Maryland School Performance Assessment Program.
At the high school level specific indicators from the Science Core Learning Goals (CLG) are in regular type and cross-referenced with the appropriate CLG
number. Content standard indicators that are closely related to the CLG are aso in regular type, but do not have a CLG number.

Italicized type is used when an indicator is not assessed as part of the High School Assessment — Science Core Learning Goals.
“SFS’ refersto the Skillsfor Success CLG. The complete match between the Skills and Processes indicators and the Skills for Success CLG is available from the
Maryland State Department of Education and on the www.mdk12.org web site.

Termsin bold type areincluded in the Glossary at the end of the Content Standards.



Skillsand Processes- Studentswill demonstrate the thinking and acting inherent in the practice of science.

Rationale

Several important strands are developed in this Standard. Together they are “the basis of scientific literacy and thus an essential component of school science

Achieving Scientific Literacy). This portion of the Standards asks teachers to “ move beyond science as a process in which students learn skills such as

Achieving Scientific Literacy) by including scientific reasoning and critical thinking. The combination of these skills

with the scientific concepts identified in Standards 2 through 6 will enable students “to construct a richer understanding of science” (Achieving cientific
Literacy).

Connecting the various aspects of technology to science is important for the development of scientific literacy. A study of technology emphasizes the impact
science has on society. It is important to note that technology extends beyond “knowing how to do things and how to use certain tools’ (National Science
Education Sandards). It includes the innovations both products and processes that make our society “modern” and our institutions dedicated to producing and
using inventions.

The history of science provides examples that demonstrate the discovery of the underlying principles of science. Through these examples, students can
experience the true nature of science. Furthermore, the tales of scientific discovery emphasize the influence of science on human endeavors.
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1.0 Skillsand Processes

Scientific Inquiry

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know and
are able to do everything required at earlier
grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

1.3.1 access and process information
from readings, investigations, and/or
oral communications. (MLO 1.1.1)

1.5.1 access and process information
from readings, investigations, and/or
oral communications. (MLO 1.1.1)

1.8.1 access and process information from
readings, investigations, and /or oral
communications. (MLO 1.1.1)

1.12.1 access and process information
from readings, investigations, and/or
oral communications. (SFS 3.2)
(SFS4.1)

The student will read a technical
selection and interpret it
appropriately. (CLG 1.5.6)

The student will learn the use of
new instruments and equipment by
following instructions in a manual or
fromoral direction. (CLG 1.3.4)

The student will use relationships
discovered in the lab to explain
phenomena observed outside the
laboratory. (CLG 1.2.7)

The student will create and/or
interpret graphics (scale drawings,
photographs, digital images, etc.
(CLG 1.5.4)

1.3.2 identify questions and seek
answers to questions about immediate
surroundings. (MLO 1.1.2)

1.5.2 ask questions that can be answered
through a scientific investigation.
(MLO 1.1.2)

1.8.2 formulate questions, which lead to the
development of atestable hypothesis.
(MLO 1.1.2)

1.12.2 formulate questions that lead to
atestable hypothesis, which
demonstrates the logical connections
between the scientific concepts and
the design of an investigation.

The student will identify
meaningful, answerable scientific
questions. (CLG 1.2.1)

The student will pose meaningful,
answerable, scientific questions.
(CLG1.22)
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1.0 Skillsand Processes

Scientific Inquiry

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know and
are able to do everything required at earlier
grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.3 use observations and scientific

information when forming predictions.

(MLO 1.1.3)

1.5.3 use observations and select
appropriate scientific information to
form predictions and hypotheses.
(MLO1.1.3)

1.8.3 use observations, research, and select
appropriate scientific information to form
predictions and hypotheses. (MLO 1.1.3)

1.12.3 use observations, research, and
select appropriate scientific information
to form predictions and hypotheses.

The student will formulate a working
hypothesis. (CLG 1.2.3)

1.3.4 recognize/plan simple and well-
designed procedures within an
investigation. (MLO 1.1.4)

1.5.4 recognize/devel op well-designed
procedures that identify important
variableswithin an

investigation. (MLO 1.1.4)

1.8.4 recognize/devel op well-designed
procedures that identify the independent
and dependent variables, the need for
control when testing a factor, the
importance of multiple trials, the selection
of appropriate materials/equipment, and
the development of clear, logical directions
within an investigation. (MLO 1.1.4)

1.12.4 design experimental approaches,
which answer scientific questions.

The student will select appropriate
instruments and materials to conduct an
investigation. (CLG 1.2.5)

The student will identify appropriate
methods for conducting an investigation
and affirm the need for proper controls
in an experiment.

(CLG 1.2.6)

1.3.5 demonstrate safety when
conducting an investigation.

1.5.5 demonstrate safety when
conducting an investigation.

1.8.5 demonstrate safety when conducting
an investigation.

1.12.5 demonstrate safety when
conducting an investigation.

The student will recognize safe
laboratory procedures. (CLG 1.3.2)

The student will demonstrate safe
handling of the chemicals and materials
of science. (CLG 1.3.3)

MARYLAND SCIENCE CONTENT STANDARDS — June 6, 2000

*** P ease see the introduction to understand the use of different type faces and abbreviations.




1.0 Skills and Processes

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know and
are able to do everything required at earlier
grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.6 use numbers and units when
counting or measuring objects and re-
cording data. (MLO 1.1.5)

1.5.6 use metric units when measuring
or collecting data. (MLO 1.1.5)

1.8.6 use appropriate instruments and
metric units when making measurements
and collecting data. (MLO 1.1.5)

1.12.6 use mathematical processes
(measuring, calculating, etc.) when
conducting investigations, analyzing
information, and/or displaying
information.

The student will recognize
mathematics as part of the scientific
endeavor, comprehend the nature of
mathematical thinking, and become
familiar with key mathematical ideas and
skills. (CLG 4.6.2)

The student will recognize the
important role that mathematics serves
when solving problemsin physics.
(CLG5.7.2)

The student will recognize
mathematics as an integral part of the
scientific process. (CLG 1.7.4)

The student will useratio and
proportion in appropriate situations to
solve problems. (CLG 1.6.1)

The student will use computers and/or
graphing calculatorsto perform
calculations for tables, graphs, or
spreadshests. (CLG 1.6.2)

The student will express and/or
compare small and large quantities using
scientific notation and relative order of
magnitude. (CLG 1.6.3)

The student will manipulate quantities
and/or numerical valuesin algebraic
equations. (CLG 1.6.4)

The student will judge the reason-
ableness of an answer. (CLG 1.6.5)
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1.0 Skills and Processes

Scientific Inquiry

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know and
are able to do everything required at earlier
grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.7 collect and record data using
developmentally appropriate
instruments (e.g., calculators,
computers and their accessories).
(MLO 1.1.6)

1.5.7 use appropriate instruments (e.g.
calculators, spreadsheets, databases,
and graphing programs) to collect,
organize, and display on charts, tables,
graphs, or with drawings. (MLO 1.1.6)

1.8.7 collect, organize, and display datain
ways others can verify (i.e. numbers,
statistics, tables, graphs, drawings, charts,
diagrams) using appropriate instruments
(e.g., calculators, spreadsheets, databases,

and graphing programs). (MLO 1.1.6)

1.12.7 collect, organize, and display data
in multiple ways that fit the context

using appropriate instruments to
effectively convey the information(e.g.,
calculators, spreadsheets, and
databases and graphing programs).
(SFS3.2) (SFS4.1)

The student will test a working
hypothesis. (CLG 1.2.4)

The student will develop and
demonstrate skillsin using lab and field
equipment to perform investigative
techniques. (CLG 1.3.1)

The student will organize data
appropriately using techniques such as
tables, graphs, and webs (for graphs:
axes |labeled with appropriate quantities,
appropriate units on axes, axes labeled
with appropriate intervals, independent
and dependent variables on correct axes,
appropriate title. (CLG 1.4.1)

The student will use computers and/or
graphing calculators to produce tables,
graphs, and spreadsheet calculations.
(CLG15.5)
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1.0 Skills and Processes

Scientific Inquiry

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know and
are able to do everything required at earlier
grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.8 compare data, identify possible
trends, and form conclusions.
(MLO1.1.7)

1.5.8 analyze data to identify trends
and form conclusions. (MLO 1.1.7)

1.8.8 analyze and summarize datato
identify trends and form alogical
argument about a cause and effect
relationship or a sequence of events.
(MLO 1.1.7)

1.12.8 analyze appropriate data to
identify trendsto form conclusions and
apply what has been learned to evaluate
the hypothesis.

The student will analyze data to make
predictions, decisions, or form
conclusions. (CLG 1.4.2)

The student will use experimental data
from various investigators to validate
results. (CLG 1.4.3)

The student will determine the
relationships between quantities and
develop the mathematical model that
describes these rel ationships.
(CLG14.9)

The student will check graphs to
determine that they do not misrepresent
results. (CLG 1.4.5)

The student will describe trends
revealed by data. (CLG 1.4.6)

The student will use analyzed data to
confirm, modify, or reject an
hypothesis.(CLG 1.4.9)
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1.0 Skills and Processes

Scientific Inquiry

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

1.3.9 interpret and communicate find-
ings (i.e., speaking, writing, and
drawing) in aform suited to the
purpose and audience, using
developmentally appropriate methods
including technology tools and
telecommunications.

(MLO1.1.8)

1.5.9 interpret and communicate find-
ings (i.e., speaking, writing, and
drawing) in aform suited to the
purpose and audience, using
developmentally appropriate methods
including technology tools and
telecommunications.

(MLO 1.1.8)

1.8.9 interpret and communicate find-
ings (i.e., speaking, writing, and
drawing) in aform suited to the
purpose and audience, using
developmentally appropriate methods
including technology tools and
telecommunications. (MLO 1.1.8)

1.12.9 interpret and communicate
findings through speaking, writing,
and drawing in aform suited to the
purpose and audience, in aform
suited to the purpose and audience,
using developmentally appropriate
methods including technology tools
and telecommunications. (SFS 3.1)
(SFS4.1)

The student will demonstrate the
ability to summarize data
(measurements/observations). (CLG
15.1)

The student will explain scientific
concepts and processes through
drawing, writing, and/or oral
communication.

(CLG15.2)

The student will use tables, charts,
and graphsto display datain making
arguments and claims in both oral and
written presentations. (CLG 2.8.3),
(CLG5.6.9)

The student will use computers
and/or graphing calculatorsto
produce the visual materials (tables,
graphs, and spreadsheets) that will be
used for communicating results.
(CLG 15.3)

The student will communicate
conclusions derived through a
synthesis of ideas. (CLG 1.5.9)
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1.0 Skillsand Processes

Critical Thinking

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.10 identify similarities and
differences of objects, materials,
concepts, and actions. (MLO 1.2.1)

1.5.10 identify similarities and
differences of objects, materials,
concepts, and actions. (MLO 1.2.1)

1.8.10 describe similarities and
differences of objects, materials,
concepts, and actions. (MLO 1.2.1)

1.12.10 analyze similarities and
differences of objects, materials,
concepts, and actions.

The student will describe similarities
and differences when explaining
concepts and/or principles.

(CLG 1.5.8)

1.3.11 classify objects, materials,
concepts, and actions based on
similarities and differences.
(MLO1.2.2)

1.5.11 classify objects, materials,
concepts, and actions based on
similarities and differences.
(MLO 1.2.2)

1.8.11 construct and use classification
systems for grouping objects, materials,
concepts, actions, and organisms, etc.
(MLO 1.2.2)

1.12.11 construct various classification
systems and infer degree of divergence
and/or kinship of various objects,
materials, concepts, actions, and
organisms.

The student will use, explain, and/or
construct various classification
systems. (CLG 1.5.7)
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1.0 Skills and Processes

Critical Thinking

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required
at earlier grades and:

1.3.12 identify that individuals are free
to reach different conclusions provided
that supporting evidence is used.

1.5.12 recognize when reasoning can be
distorted by inaccurate data and/or
strong feelings.

1.8.12 critique scientific information and
identify possible sources of bias.

1.12.12 critique scientific information
in order to detect bias and analyze the
source of the bias. (SFS 2.2)

The student will critique arguments
that are based on faulty, misleading
data or on the incompl ete use of
numbers. (CLG 1.1.3)

The student will recognize data that
arebiased. (CLG 1.1.4), (CLG 2.8.2),
(CLG5.6.2)

The student will explain the factors
that produce biased data. (CLG 1.1.5)
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1.0 Skillsand Processes

Critical Thinking

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.5.13 recognize that there can be more
than one explanation for a set of data.

1.8.13 analyze the adequacy of the
supporting evidence used to form
conclusions, devise aplan, or solvea
practical problem. (MLO 1.2.3)

1.12.13 analyze the adequacy of the
supporting evidence used to form
conclusions, devise aplan, or solve a
practical problem. (SFS2.2)

The student will determine the
sources of error that limits the accuracy
or precision of experimental
results. (CLG 1.4.7)

1.3.14 provide supporting evidence
when forming conclusions, devising a
plan or solving a practical problem.
(MLO1.2.3)

1.5.14 provide supporting evidence
when forming conclusions, devising a
plan or solving a practical problem.
(MLO1.2.3)

1.8.14 provide supporting evidence
when forming conclusions, devising a
plan or solving a practical problem.
(MLO 1.2.4)

1.12.14 provide supporting evidence
when forming conclusions, devising a
plan or solving a practical problem.
(SFS2.2)

The student will defend the need for
verifiable data. (CLG 1.2.8)

1.3.15 identify patterns detected with the
senses (e.g. leaves, fingerprints, and
shells). (MLO 1.2.4)

1.5.15 recognize and extend patterns
found in nature (e.g. crystals, celestial
movements). (MLO 1.2.4)

1.8.15 analyze and extend patterns.
(MLO 1.2.5)

1.12.15 analyze and extend patterns.

1.3.16 modify ideas based on new
information from developmentally
appropriate readings, data, and the ideas
of others. (MLO 1.2.5)

1.5.16 modify ideas based on new
information from devel opmentally
appropriate readings, data, and the ideas
of others. (MLO 1.2.5)

1.8.16 modify ideas based on new
information from devel opmentally
appropriate readings, data, and the ideas
of others. (MLO 1.2.6)

1.12.16 analyze conclusions and
modify ideas based on new information
from developmentally appropriate
readings, data, and the ideas of others.

The student will modify or affirm
scientific ideas according to
accumulated evidence. (CLG 1.1.2)

1.3.17 describe to others how scientific
information was used. (MLO 1.2.6)

1.5.17 describe to others how scientific
information was used. (MLO 1.2.6)

1.8.17 describe to others how scientific
information was used. (MLO 1.2.7)

1.12.17 describe to others how
scientific information was used.
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1.0 Skillsand Processes

Applications of Science

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

1.3. 18 apply scientific concepts to
understand a new situation.
(MLO 1.3.1)

1.5.18 apply scientific conceptsto
understand a new situation. (MLO
1.3.1)

1.8.18 apply scientific principles
and/or concepts to understand a new
situation. (MLO 1.3.1)

1.12.18 apply scientific principles
and/or concepts to understand a new
situation.

1.12.19 The student will apply skills,
processes, and concepts of biology,
chemistry, physics, and earth/space
science to societal issues. (CLG 1.7.1)

The student will describe therole of
science in the devel opment of
literature, art, and music.(CLG 1.7.3)

The student will apply chemistry to
the concepts of biology, earth/space
science, and environmental science.
(CLG4.6.1)

The student will apply physicsto the
concepts of biology, earth/space
science, and environmental science.
(CLG5.7.1)

The student will investigate the role
of chemistry in areas of human
endeavor and achievement.
(CLG4.6.3)

The student will investigate therole
of physicsin all areas of human
endeavor and achievement.
(CLG5.7.3)
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1.0 Skillsand Processes

Applications of Science

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

1.3.20. apply scientific conceptsto
make decisions. (MLO 1.3.2)

1.5.20 apply scientific conceptsto
make decisions. (MLO 1.3.2)

1.8.20 apply concepts and processes
of science to take and defend a
position relative to an issue.

(MLO 1.3.2)

1.12.20 defend a position on a
scientific issue and take into account
the different types of risks and
benefits in formulating a plan of
action. (SFS 2.3)

The student will investigate an issue
such as climatic changes or electric
power generation.

(CLG28.1)

The student will investigate a social
issue related to physics such as
alternate energy source, fiber optics
in telecommunications, nuclear
power, microwave technology, effect
of power lines, etc. (CLG 5.6.1)

1.3.21 use the knowledge of science
and available scientific equipment to
devise aplan to solve a practical
problem. (MLO 1.3.3)

1.5.21 use the knowledge of science
and available scientific equipment to
deviseaplanto solvealoca
problem.

(MLO 1.3.3)

1.8.21 use the knowledge of science
and available scientific equipment to
devise aplan to solve aglobal
problem. (MLO 1.3.3)

1.12.21 The student will recognize
that real problems have more than one
solution and decisions to accept one
solution over another are made on the
basis on many issues.

(CLG1.1.1), (CLG 2.8.5),
(CLG5.6.3) (SFS2.3)

The student will explain why
curiosity, honesty, openness, and
skepticism are highly regarded in
science. (CLG 2.8.4)
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1.0 Skillsand Processes

Technology

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.22 describe that amodel is different
from areal object but can be used to
learn something about the real thing.
(MLO14.1)

1.5.22 explain that observing the
changesin models may simulate how
real objects act when those same
changes are applied. (MLO 1.4.1)

1.8.22 explain that amodel has
advantages and disadvantages and may
need to be changed for different
purposes. (MLO 1.4.1)

1.12.22 design, construct, and use mod-
és(e.g., math, computer, physical) to
make predictions about actual events.

The student will use models and
computer simulations to extend his/her
under standing of scientific
Concepts. (CLG 1.4.8)

1.3.23 demonstrate and explain that
tools (i.e., non-metric, non-standard) are
used to observe and measure when
collecting information. (MLO 1.4.2)

1.5.23 demonstrate and explain that
tools enable scientists and others to ob-
serve, estimate, measure, collect, and
communicate scientific data and
information (i.e., size, distance, mo-
tion). (MLO 1.4.2)

1.8.23 demonstrate and explain that
tools are essentia to scientific investi-
gation for such purposes as to observe,
estimate, measure, compute, collect, and
communicate scientific data and infor-
mation (i.e., size, distance, motion).
(MLO14.2)

1.12.23 demonstrate and explain how
using existing tools extend knowledge
and identify the limitations, which drive
the need for new technologies (i.e.,
create improvements in observing, es-
timating, measuring, computing, col-
lecting, and communicating scientific
data and information).

The student will explain how
development of scientific knowledge
leads to the creation of new technology
and how technological advances allow
for additional scientific
accomplishments. (CLG 1.7.6)

MARYLAND SCIENCE CONTENT STANDARDS — June 6, 2000

*** P ease see the introduction to understand the use of different type faces and abbreviations.

14




1.0 Skills and Processes

Technology

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.24 design, plan, and construct
things with simple tools and a variety of
materials.

1.5.24 design, plan, and construct
thingsin response to a particular need
or problem (e.g., instruments,
machines, structures, and systems).

1.8.24 design, plan, and construct
thingsin response to a particular need
or problem (e.g., instruments,
machines, structures, and systems).

1.12.24 explain that when designing a
device. Process, or system (e.g.,
manufacturing, marketing, operating,
maintaining, replacing, and disposing
of) risk analysis and technology
assessment determines how it will be
employed.

1.3.25 evaluate and modify designs and
products as needed based upon use and
error.

1.5.25 evaluate and modify designs and
products while explaining how

under standing that a solution to one
problem can create other problems.

1.8.25 evaluate and modify designs and
products, when demonstrating that a
solution to one problem can result in
other problems and taking into account
various constraints (e.g., gravity,
property of materials, economic, politi-
cal, social, ethical, and aesthetic is-
Sues).

1.3.26 explain that people (aloneor in
groups) are always inventing new ways
to solve problems and get work done
and that the tools and ways of doing
things that people have invented affect
various aspects of life.

1.5.26 explain that technology extends
the ability of people to change the
world. (e.g., to cut, shape, or put to-
gether materials, to move things from
one place to another, and to reach far-
ther with their hands, voices, senses,
and minds).

1.8.26 explain that science and tech-
nology have strongly influenced life
under different technological circum-
stances in the past and continue to do
so today.

1.12.26 explain that science and tech-
nology have strongly influenced the
course of history and cite how human
inventiveness has brought new risks as
well asimprovements to human exis-
tence.

The student will identify and evaluate
the impact of scientific ideas and/or
advancements in technology on society.
(CLG1.7.2)
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1.0 Skills and Processes

History of Science

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

1.3.27 demonstrate that everyone can
do science and invent things.

1.5.26 describe how throughout history
science has been a process of thinking
and doing in which women and men
everywhere could participate and con-
tribute.

1.8.27 explain how people from differ-
ent cultures and times have made im-
portant contributions to the
advancement of science, mathematics,
and technology in different cultures at
different times.

1.12.27 describe how various cultures
from ancient times to the present have
made contributions that led to current
scientific ideas and technological in-
vention.

1.3.28 explain that individuals who in-
vestigate the world around us can an-
swer scientific questions.

1.5.27 identify various women and men
from a variety of backgrounds and
cultures who chose a scientific career.

1.8.28 explain that scientists are em-
ployed in variousfields that are
located in diverse places ranging from
laboratories to natural field settings
and their findings become available to
everyone in the world.

1.12.28 explain that scientific careers
differ from one another in what is stud-
ied, techniques used, where studied, and
outcomes sought but they share a com-
mon purpose and philosophy and are
part of the same scientific enterprise.

The student will investigate career
possibilitiesin the various areas of
science. (CLG 1.7.5)
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20 Earth/Space Science - Students will use scientific skills and processes to explain the chemical and physical interactions
(i.e, natural forcesand cycles, transfer of energy) of the environment, Earth, and the univer se that occur over time.

Rationale

In an Earth/Space science course, students use the skills and processes of science to explain the physical and chemical interactions of the environment, Earth, and
the universe that occur over time. Even before children begin their formal education, they study Earth/Space science through observations of the world around
them. Early instructional activities build on students’ prior knowledge and help them focus their observations. This enables students to discover distinguishing
properties of objects, patterns in movements, and cycles in the changes they observe. During the middle school years, students explore and examine the structure
of Earth and its relationship with other celestial objects. At the high school level, instruction is focused on geology, astronomy, oceanography, and meteorology.

Materials and Processes That Shape A Planet

By the end of grade 3, students know
and are able to do:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.3.1 describe the properties of Earth
materials (i.e., sails, rocks, water,
explain how they change and what
causes those changes (i.e., weather and
erosion).

2.5.1 compare how agents of erosion
(i.e., water waves, wind, water, and ice)
and the deposition of rocks and soil
shape and reshape a planet’s surface
(i.e., erosion of mountains, canyons,
spits, sandbars, submarine canyons,
glacia valleys). (MLO 2.1)

2.8.1 explain that some changesin a
planet’s surface are due to slow proc-
esses (i.e., erosion, weathering) and
some changes are due to rapid processes
(i.e., landslides, tornadoes, hurricanes,
volcanic eruptions, earthquakes,
flooding, and tsunamis). (MLO 2.1)

2.12.1 explain how the formation,
weathering, sedimentation, and refor-
mation of rock constitutes a continuing
“rock cycle” in which the total amount
of materials stay, the same.

The student will describe current
efforts and technologies used to study
the atmosphere, land, and oceans of
Earth (remote sensing from space,
undersea exploration, seismology,
weather data collection). (CLG 2.1.1)
The student will identify common rock
forming mineral groups using akey and
the properties of
Minerals (hardness, luster, specific
gravity, streak, color, cleavage). (CLG
2.4.2)

The student will use texture and
composition to describe various types of
rocks (igneous, sedimentary,
metamorphic). (CLG 2.4.3)
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2.0 Earth/Space Science

Earth History

By the end of grade 3, students know
and are able to:

By the end grade 5, students know and
are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

The student will apply the law of
conservation to the processes that affect
rocks and minerals (metamorphism,
weathering, erosion, deposition, melting,
crystallization). (CLG 2.4.4)

The student will explain the dynamic
activity of the earth (plate tectonics, sea
floor spreading, faulting, earthquakes,
volcanoes). CLG (2.4.5)

The student will explain the role of
natural forces on Earth (retention of an
atmosphere, an agent of erosion and
deposition, tides and deep ocean
currents). (CLG 2.2.2)

The student will interpret the effects of
natural cycles on human
activity (weathering, erosion and
deposition, agriculture, aquaculture).
(CLG 25.2)
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2.0 Earth/Space Science

Earth History

By the end of grade 3, students know
and are able to:

By the end grade 5, students know and
are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.3.2 classify rocks based on sizes and
shapes from boulders to grains of sand
and even smaller.

2.5.2 explain how weathering causes
breakage of bedrock and larger rocks
into smaller rocks. (MLO 2.2)

2.8.2 analyze the arrangement and size
of minerals contained within rocksin
order to describe the environmental
conditions present during formation.

2.5.3 identify the physical properties of
minerals (e.g., color, hardness, luster,
and streak).

2.8.3 describe how temperature, pres-
sure, and dissolved minerals cause the
formation of rocks.

2.8.4 explain the physical processes that
produce renewabl e and nonrenewable
natural resources (e.g., fertile sails,
fossils, fuels, and timber)

2.3.5 explain that fossils provide evi-
dence about the plants and animals that
lived long ago and the nature of the
environment at that time.

2.5.5 explain that for any particular en-
vironment, fossils may provide evidence
that some plants and animals survive
well, some do not survive as well, and
some cannot survive at all.

2.8.5 explain that fossils and layers of
sedimentary rock provide evidence of
Earth’s biologic and geologic history
including how life and environmental
conditions have changed. (MLO 2.2)

2.12.5 use absolute dating, super posi-
tion, and fossil correlation to explain
the sequence of events, which make up
Earth’s biologic and geologic history.

The student will research the change
in belief in the age of the earth (fossil
record, rock layers, radioactive dating,
Big Bang theory). (CLG 2.6.2)

The student will create a geologic time
scale including eras, periods, and epochs
(analogies, ratios, scale drawings,
powers of ten). (CLG 2.7.1)

The student will construct a model to
show human's place in the time
continuum . (CLG 2.7.2)
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2.0 Earth/Space Science

Plate Tectonics

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know and
are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.3.6 identify and classify avariety of
Earth surface features that are landforms
(i.e., hills, mountains, valleys,
continents) and water systems (i.e.,
rivers and oceans). (MLO 2.1)

2.5.6 explain that Earth’s surface
(aquatic and terrestrial) isthe result of a
combination of constructive and de-
structive forces (i.e., crustal deforma-
tion, volcanic eruptions, earthquakes,
deposition of sediment, weathering, and
erosion).

2.8.6 explain how Earth’s crustal
plates are influenced by activity in the
mantle and core to produce major
geologic events (i.e., mountain building,
earthquakes, volcanic eruptions, ocean
basin formation, sea-floor spreading,
and sub-duction). (MLO 2.3)

2.12.6 describe Earth’ s surfacein refer-
ence to plate tectonics (i.e., internal heat
flow and the dynamic nature of Earth’s
crust).

The student will describe the structure
of Earth (inner core, outer core, mantle,
lithosphere — crust and upper mantle).
(CLG 24.])
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2.0 Earth/Space Science

Astronomy

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know and
are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.3.7 identify, observe, and describe the
numerous celestial objects (i.e., sun,
moon, stars) visible in the sky and their
physical properties, locations, and
movements. (MLO 2.2)

2.5.7 describe how celestial objects (i.e.,
sun, moon, stars, planets) differ (i.e.,
properties, location, and patterns of
movement and change). (MLO 2.3)

2.8.7 explain that there are billions and
billions of galaxies and each galaxy
contains billions of stars that cannot be
distinguished by the naked eye because
of their great distance from earth.

2.12.7 identify and describe the proper-
ties, interactions, and the theories of for-
mation of the universe and its components
(i.e., galaxies, stars, planets, asteroids,
comets, and meteors).

The student will describe current efforts
and technologies used to study the
universe (optical telescopes, radio
telescopes, spectroscopes, satellites, space
probes, manned missions). (CLG 2.1.2)

The student will explain the role of
natural forces in the universe (formation
of planets, orbital mechanics, stellar
evolution).

(CLG221)

The student will research the various
planetary models (Ptolemy, Copernicus,
Kepler, Galileo). (CLG 2.6.1)

The student will investigate various
physical cyclesfound in the natural world
(rock cycle, water cycle, tides, lunar
phases, eclipses, seasons). (CLG 2.5.1)

The student will demonstrate the relative
sizes and distances of planetsin the solar
system (. (CLG 2.7.3)
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2.0 Earth/Space Science

Astronomy

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know and
are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.3.8 identify the planets and their
relationship to the sun.

2.5.8 describe common objects (i.e.
stars, planets, moons,)in the solar
system and explain their relationships.

2.8.8 compare and classify celestial ob-
jects (i.e.,, stars, planets, moons,
asteroids, comets, and meteors)
according to sizes, compositions, and
surface features.

2.3.9 observe and describe the repeating
pattern of some eventsin nature (i.e.,
day, night, seasons, lunar phases,).
(MLO 2.3)

2.5.9 explain that the patterns of stars
in the sky stay the same although they
appear to move across the sky in dif-
ferent seasons. (2.4)

2.8.9 explain that the motion of most
objectsin the solar system isregular and
predictable and explains phenomena (i.e.,
day, year, phases of the moon, tides
eclipses). (MLO 2.4)

2.5.10 demonstrate and explain that the
rotation of planet Earth produces the
night and day cycle. (MLO 2.5)

2.8.10 demonstrate and explain the causes
of the seasons, relative lengths of days and
nights, and flow of energy to and from the
Earth (i.e,, tilt, orbit, latitude, sun’s
energy). (MLO 2.5)

2.5.11 describe the predictable
patterns of changing tides.

2.8.11 explain the phenomenon of tides
as related to the concept of gravity.
(MLO 2.6)

2.12.8 compare the similarities and
differences among the sun, the
terrestrial planets, and the gas planets
and relate those similarities and
differences to the structure, scale, and
formation of the solar system.
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2.0 Earth/Space Science

I nter actions of Hydr osphere and Atmosphere

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.3.12 identify the Sun as a star, the
provider of light and heat necessary to
maintain the temperature of the Earth.

2.5.12 explain that the Sun isthe main
source of energy that powers the water
cycle and influences surface winds.

2.8.12 explain how climateis affected
by ocean currents, Earth’s surface fea-
tures, latitude, and the atmosphere (i.e.,
volcanic eruptions, El Nifio, fluctuations
inthejet stream). (MLO 2.7)

2.3.13 describe the weather using ob-
servations, age appropriate tools (i.e.,
thermometers) and measurements.
(MLO 2.4)

2.5.13 use age appropriate instruments
and/or resources to quantify, collect,
and record oceanic weather measure-
ments and oceanic data (i.e.., water
temperatures, salinity, currents).

2.8.13 analyze Earth (i.e., land and wa-
ter) data collected from space-based
instruments and relate it to weather
patterns.

2.3.14 predict weather patterns for each
season. (MLO 2.5)

2.5.14 use weather measurements (e.g.,
temperature, wind direction and speed,
and precipitation) to explain that each
season has different weather patterns.

2.8.14 describe and model large-scale
and local weather systems.

2.12.12 analyze the major components
of the atmospher e and hydr osphere
and explain how the transfer of energy
through them influences Earth’s
weather and climate.

The student will describe heat transfer
systems affecting the atmosphere, land,
and oceans (convection, conduction,
radiation from space and from within
Earth). (CLG 2.3.1)

The student will investigate
meteorological phenomena (hurricanes,
tornadoes, floods, thunderstorms,
blizzards). (CLG 2.3.2)

The student will research topics of
current concern with regard to
Climate (greenhouse effect, global
warming [or cooling], ocean currents).
(CLG 2.3.3)

The student will investigate various
physical cyclesfound in the natural
world (rock cycle, water cycle, tides,
lunar phases, eclipses, seasons). (CLG
2.5.1)
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2.0 Earth/Space Science

Interactions of Hydrosphere and Atmosphere

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

2.5.15 describe the composition and
physical characteristics of the Earth’s
bodies of water, their uses, and
importance.

2.8.15 describe the distribution and
circulation of the world’'s water through
ocean currents, glaciersrivers, ground
water, and atmosphere.

2.12.15 explain the principles of
hydrology including surface and ground
water flows, aquifers, percolation,
desalinization and sources of water
contamination and pollution.

2.8.16 describe the composition,
properties, and structure of the
atmosphere.

2.12.16 analyze the major components,
thermal structure and chemical
composition of the atmosphere.

The student will describe heat transfer
systems affecting the atmosphere, land,
and oceans (convection, conduction, and
radiation) from space and from within
Earth. (CLG 2.3.1)

The student will describe changesin
atmospheric conditions over time and
explain possible causes including the
greenhouse effect and ice age cycles.

The student will relate the dramatic
changes in the composition of the
Earth’s atmosphere (introduction of
oxygen) to the presence of single-celled
life forms.
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3.0 Life Science - Students will use scientific skills and processes to explain the dynamic nature of living things, their
interactions, and theresults from theinteractionsthat occur over time.

Rationale

In the study of Life Science, students are asked to use the skills and processes of science to investigate the uniqueness and interdependence of living organisms, to
explore the interactions of these organisms with the environment, and to explain the mechanism that provides for the continuation of life on Earth. At the ele-
mentary level, students explore organisms and the way they live in the environment. These early experiences serve as afoundation for learning that takes placein
future years. During middle school years, students will be asked to recognize patterns of growth and development and investigate the cellular nature of living
organisms. Grade 12 instruction focuses on more abstract and complex concepts. At this level, living things and their interactions with the environment are
investigated from a chemical and physical perspective.
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3.0Life Science

Cedlular

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

3.3.1 use magnifying instruments to
observe organisms that could not be
seen without them.

3.5.1 use magnifying instrumentsto
observe cells (single cell or multi-
cellular organisms).

3.8.1 cite evidence to explain that living
organisms, including humans, are
composed of cells (single-celled to
multi-cellular) of which details can
usually be seen through a microscope
(i.e., cell walls, membranes, nucleus,
chloroplasts, chromosomes,
mitochondria). (MLO 3.1)

3.3.2 describe examples that show that

living organisms have specia parts (e.g.

legs, wings, fins) that allow them to
perform certain functions (e.g. walking,
flying, swvimming). (MLO 3.1)

3.5.2 cite evidence that organisms have
different structures and systems that
serve various functions in growth,
survival, and reproduction. (MLO 3.1)

3.8.2 analyze the structure and function
of cells, tissues, organs, and systems,
and their interactionsin living
organisms including the human body.
(MLO 3.2

3.12.1 explain that most life functions
involve chemical reactions regulated by
information stored within the cell and
may be influenced by the cell’ s response
to itsenvironment.

The student will be able to describe the
unique characteristics of chemical
compounds and

macromolecules utilized by living
systems (water, carbohydrates, lipids,
proteins, nucleic acids, minerals,
vitamins). (CLG 3.1.1)

The student will be able to discuss
factorsinvolved in the regulation of
chemical activity as part of a
homeostatic mechanism (osmosis,
temperature, pH, enzyme regulation).
(CLG3.1.2)

The student will describe the flow of
matter and energy between living
systems and the physical environment
(water cycle, carbon cycle, nitrogen
cycle, photosynthesis, cellular
respiration, chemosynthesis). (CLG
3.13)

The student will explain the function
of structures found in cellular and
multicellular organisms (transportation
of materials, waste disposal, movement,
feedback, asexual and sexual
reproduction, control of structures,
capture and release of energy, protein
synthesis). (CLG 3.2.1)
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3.0Life Science

Cedlular

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

3.3.3 explain that diseases may be
caused by germs and identify behaviors
that prevent the spread of disease.

3.5.3 cite evidence of the body’s
structure and mechanismsto fight dis-
ease (i.e, tears, saliva, skin, blood cells,
response to vaccination). (MLO 3.2)

3.8.3 analyze concepts (i.e., diseases,
deficiencies, toxins, and other factors)
that promote or disrupt the structure and
function of living organisms. (ML O 3.3)

The student will conclude that cells
exist within anarrow range of
environmental conditions and changes to
that environment, either naturally
occurring or induced, may cause death
of the cell or organism (pH,
temperature, light, water, oxygen,
carbon dioxide, radiation, toxins). (CLG
3.2.2)

3.12.3 describe the abnormal
functioning in cell regulation, such as
cancer, asit relatesto cell growth,
division, and response to environment.
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3.0Life Science

Genetics

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

3.3.4 describe examples that show that
offspring are like one another but not
exactly like their parents. (MLO 3.2)

3.5.4 explain that reproduction is neces-
sary for the inheritance of characteristics
and the continuation of a species.

(MLO 3.3)

3.8.4 use evidence to support the idea
that through reproduction (sexual and
asexud i.e., cuttings, selective breeding)
genetic traits are passed from one
generation to the next.

(MLO 3.4)

3.5.5 explain that some characteristics
are inherited and others result from
inter actions with the environment.

3.12.4 explain how traits areinherited
and passed from one generation to the
next (i.e., from parental DNA, RNA to
gross anatomical traits of offspring).

The student will demonstrate that the
sorting and recombination of genes
during sexual reproduction has an effect
on variation in offspring (meiosis,
fertilization). (CLG 3.3.1)

The student will illustrate and explain
how expressed traits are passed from
parent to offspring (phenotypes,
dominant and recessive traits, sex-linked
traits, genotypes, punnett square). (CLG
332

The student will explain how a genetic
trait is determined by the codein aDNA
molecule (definition of gene, structure
of DNA, sequence of bases directing
protein formation, proteins). (CLG
3.3.3)

The student will describe the effect of
gene alteration on an organism and/or a
population (mutations, chromosome
number, cloning, genetic
recombination). (CLG 3.3.4)
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3.0Life Science

Evolution

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

3.3.6 explain that al living things can be
compared based on similarities and
differences (i.e., external features and
distinguish diverse species. (MLO 3.3)

3.5.6 describe examples of organisms
and their adaptations, which show that
organisms and groups of organisms that
are best suited to an environment
survive and reproduce. (MLO 3.4)

3.8.6 analyze the changes that occur
(e.g. adaptations of plants and animals)
in species of organisms as a result of the
changesin Earth’s physical environ-
ment over time.

3.3.7 identify characteristics of plants
and animals, including extinct
organisms that enable themto livein
specific environments.

3.5.7 cite evidence to support the idea
that when the environment changes
some plants and animal s survive and
reproduce and others die or move to
other locations.

3.8.7. analyze factors that influence the
size and stability of populations.

3.12.6 analyze the mechanisms of evo-
lutionary changes (i.e., genetic variation,
environmental changes, and natural
selection).

The student will explain how new
traits may result from new combinations
of existing genes or from mutations of
genesin reproductive cells within a
population (natural selection,
adaptations, variation). (CLG 3.4.1)

The student will estimate degrees of
kinship among organisms or
Species (classification, anatomical
similarities, similarities of DNA base
and/or amino acid sequence). (CLG
34.2)
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3.0Life Science

Biochemistry

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

3.3.8 explain that animals need air, wa-
ter and food and that plants need air,
water, nutrients, and light to survive.
(MLO 3.4)

3.5.8 explain that some source of en-
ergy isneeded for all organismsto stay
active and grow (i.e. sunlight and food).
(MLO 35)

3.8.8 explain that food, water, and air
provide molecules that serve as building
materials and supply energy for al or-
ganisms. (MLO 3.5)

3.3.9 describe how animal s depend on
plants.

3.5.9 cite evidence to support the im-
portance of food, water, and air in the
structure and function of living things.

3.5.10 explain that organisms can
cause physical and chemical changes
to matter (e.g., digestion, growth,
excretion).

3.8.10 explain that energy entering the
ecosystem as sunlight is transferred by
producersinto chemical energy through
photosynthesis.

3.12.8 explain the correlation between
the structure and function of biologi-
cally important molecules and their
relationshipsto life processes.

The student will be able to describe the
unique characteristics of chemical
compounds and macromolecules utilized
by living systems (water, carbohydrates,
lipids, proteins, nucleic acids, minerals,
vitamins). (CLG 3.1.1)

The student will be able to discuss
factorsinvolved in the regulation of
chemical activity as part of a
homeostatic mechanism (osmosis,
temperature, pH, enzyme regulation).
(CLG3.1.2)

The student will analyze the
relationships among organisms and
between organisms and abiotic factors
(abiotic/boitic factors: space, soil,
water, air, temperature, food, light,
organisms; relationships: predator —
prey, parasite — host, mutualism,
commensalism). (CLG 3.5.1)
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3.0Life Science

Ecology

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

3.3.12 explain that habitats provide
basic needs, (i.e., food, water, shelter,
energy) for the organismsliving in
them. (MLO 3.5)

3.5.12 cite evidence that individuals
and groups of organisms interact with
each other and their environment (i.e.,
food chain, reproduction,
decomposition). (ML O 3.6)

3.8.12 analyze evidence that within
ecosystems organisms have different
functions (niches) that enable the eco-
system to survive.

3.12.12 analyze the inter dependence
of diverse living organisms and their
interactions with the components of
the biosphere.

The student will analyze the
interrel ationships and
interdependencies among different
organisms and explain how these
rel ationships contribute to the stability
of the ecosystem (diversity,
succession, niche).

(CLG 35.2)

The student will investigate how
natural and man-made changesin
environmental conditions will affect
individual organisms and the
dynamics of populations (depletion of
food, destruction of habitats, disease,
natural disasters, pollution, population
increase, urbanization). (CLG 3.5.3)

The student will illustrate how all
organisms are part of and depend on
two major global food webs (oceanic
food web, terrestrial food web).

(CLG 35.4)

The student will analyze the
conseguences and/or trade-offs
between technological changes and
their effect on the individual, society
and the environment. They may select
topics such as bioethics, genetic
engineering, endangered species, and
food supply. (CLG 3.6.1)
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3.0Life Science

Ecology

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

3.5.13 cite evidence that living organ-
isms change environments in ways
that can be either beneficial or
detrimental to themselves and other
living organisms (e.g., food chain,
overpopulation, pollination).

3.8.13 analyze changes that occur
dueto interactions in the environment
and determine if they are beneficial

or detrimental from different
perspectives (e.g.,
producer/consumer, predator/prey, or
parasite/host).

3.12.13 analyze the consequences of
extinction and introduction of exotic
species within ecosystems.
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4.0 Chemistry - Students will use scientific skills and processes to explain the composition, structure, and interactions of

matter in order to support the predictability of structure and energy transfor mations.

Rationale

The study of Chemistry gives students the opportunity to use skills and process of science to explore and explain the composition and interaction of matter. In the
elementary grades, students study the matter and classification of substances using easily observable properties. The basis of Chemistry instruction in the middle
grades is to provide opportunities for students to move from concrete to abstract levels of thinking. Students examine the change of state, solutions, and simple
chemical reactions. The relationship between properties of matter, its structure, and interactions continues as a major study in grades 9-12.
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4.0 Chemistry

Structure of M atter

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

4.3.1 describe physical properties of
materials (i.e., texture, size, color,
shape). (MLO 4.1)

4.5.1 explain that matter is composed of
small parts that are too small to be seen
without magnification.

4.8.1 distinguish one substance from
another based on observable and meas-
urable properties (i.e., density, boiling
point, melting point). (MLO 4.1)

4.8.2 describe the devel opment of the
atomic theory from Democritus to Bohr
(Grade 8 only).

4.12.1 use observation of the properties
of matter to predict its structure and
changesto its structure.

The student will select and use
appropriate devices to measure directly
or indirectly the length, mass, volume,
or temperature of a substance (centigram
balances, graduated cylinders &
pipettes, metric rulers, thermometers &
temperature probes).

(CLG4.1))

The student will gather and interpret
datarelated to physical and chemical
properties of matter such as density and
percent composition (constructing data
tables, graphing linear relationship,
appropriate technology to analyze data).
(CLG4.1.2)

The student will distinguish among
metallic, ionic, and covalent solidsin
terms of observable properties
(solubility, melting point, boiling point,
conductivity).

(CLG4.2.9)

The student will illustrate the
structure of the atom and describe the
characteristics of the particles found
there (protons, neutrons, & electrons;
nucleus). (CLG 4.2.1)
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4.0 Chemistry

Physical or Chemical Changes

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

4.3.3 identify processes (e.g., bending,
cutting, heating, rusting, dissolving)
that can be used to change properties of
materials

4.5.3 identify that matter undergoes
physical and chemical changes.
(MLO4.1)

4.8.3 distinguish between chemical and
physical changes based on observable
properties. (MLO 4.2)

4.12.3 explain how the number and ar-
rangement of electrons can be used to
predict when an atom will transfer or
share electrons to form abond and ex-
plain how the resulting materials are
different from the origina materials (i.e.,
organic, biochemical, and inorganic
examples).

The student will demonstrate that the
arrangement and number of electrons
determine the properties of an element
and that these propertiesrepeat in a
periodic manner illustrated by their
arrangement in the periodic
Table (atomic number, mass number,
valence electrons, chemical
properties/families). (CLG 4.2.2)

The student will explain how atoms
interact with other atoms through the
transfer and sharing of electronsin the
formation of chemical bonds
(characteristics of aneutral atom,
formation of ions, ionic bonding,
covalent bonding). (CLG 4.2.3)
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4.0 Chemistry

Physical or Chemical Changes

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

The student will summarize that the
properties of amolecule are
determined by the number and types
of atomsit contains and how these
compounds are arranged (determine
the types and numbers of atoms
represented by a given formula, polar
and nonpolar molecules). (CLG 4.2.5)

The student will explain why
organic compounds have such diverse
properties and give examples of how
they have had an impact on society
(unique characteristics of carbon,
fuels and plastics). (CLG 4.2.6)
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4.0 Chemistry

Classification of M atter

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

The student will illustrate that
substances can be represented by
formulas (know that symbols are used to
represent elements; identify the atomic
mass of the element; write formulas for
compounds given the name of the
compound; name binary compounds
given the formula; calculate the
molecular weight of acompound given
the periodic table). (CLG 4.4.1)

The student will show that chemical
reactions can be represented by
symbolic or word equations that specify
all reactants and products involved.
(CLG44.2)

The student will use the law of
conservation of mass and energy to
balance simple equations (use
appropriate coefficients to balance a
given symbolic equation). (CLG 4.4.3)
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4.0 Chemistry

Classification of M atter

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

4.3.4 create mixtures and separate
them based on differencesin
properties.

4.5.4 explain that when a new
material is made by combining two
or more materials, it has properties
that are different fromthe original.

4.8.4 describe that elements combine
in whole number ratios to form other
substances called compounds (e.g.,
H,0, CO,, CO).

The student will classify chemical
reactions into general types based on
the nature of the observed changes
(synthesis and decomposition,
combustion, single and double
displacement).

(CLG 4.4.9)

The student will demonstrate that
adjusting quantities of reactants will
affect the amounts of products
formed (use the coefficients of a
balance equation to predict amounts
of reactants and products).

(CLG 4.4.5)

The student will describe a
neutralization reaction (properties of
acids and bases, characteristics of
weak and strong acids and bases,
characteristics of salts, indicators, pH
scale). (CLG 4.4.6)

*** P ease see the introduction to understand the use of different type faces and abbreviations.

38




4.0 Chemistry

Classification of M atter

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

4.3.5 measure, describe, and classify
materials based on common properties
(e.g., texture, color, hardness, size,
weight and shape).

4.5.5 classify materials according to
states of matter such as solids, liquids,
and gases and explain how they can
change from one to another. (MLO 4.2)

4.8.5 use groupings (i.e., simple
periodic table, metals/non-metals,
reactive/non-reactive) of matter to
predict reactions.

(MLO 4.3)

4.12.5 explain that all matter has struc-
ture and the structure serves as the basis
for the properties of and the changesin
matter.

The student will demonstrate how
matter may be identified and classified
in various ways based upon common
properties (states of matter; elements,
compounds, mixtures, solutions;
metals/nonmetals). (CLG 4.1.3)
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4.0 Chemistry

Conservation of Matter and Energy

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

4.3.6 give examples that show that
energy can warm a substance (e.g.
sun, stove- top, etc.)

4.5.6 describe the observable effect of
energy (i.e., heating and cooling) on
the properties of materials. (MLO
4.3)

4.8.6 explain that matter and energy
cannot be created or destroyed but
instead can be changed from one form
into another. (MLO 4.4)

4.12.6 analyze the interrelationship of
mass and energy associated with
chemical, physical, and nuclear
changes. (i.e., endothermic, exother-
mic, kinetic molecular theory, rate of
change, and gas laws)

The student will illustrate that heat
energy in amateria consists of the
ordered and disordered motions of its
colliding particles (phase changes).
(CLG 4.3.])

The student will explain why the
interactions among particlesinvolve a
changein the energy system
(exothermic change, endothermic
change, specific heat).

(CLG 4.3.2)

The student will conclude that the
conservation of mass and energy
holds true for all systems, and that the
total amount of energy in any closed
system remains constant (total amount
of energy in any closed system
remains constant). (CLG 4.3.3)
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4.0 Chemistry

Conservation of Matter and Energy

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required
at earlier grades and:

By the end of grade 8, students know
and are able to do everything required
at earlier grades and:

By the end of grade 12, students
know and are able to do everything
required at earlier grades and:

The student will describe the
observed changesin pressure, in
volume, or temperature of a sample of
gasin terms of the behavior of
particles (matter is made of small
particles; particles are in constant
motion; the collisions among particles
are elastic callisions. (CLG 4.3.4)

4.5.7 use measurement to verify that
the weight of the whole object is
always the sum of the weights of all
its parts.

4.8.7 distinguish between mass and
weight.

4.5.8 explain how heat speeds
physical and chemical reactions.

4.8.8 explain that atoms and
molecules are in constant motion and
that an increase in temperature will
increase that motion.
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5.0 Physics - Students will use scientific skills and processes to explain the interactions of matter and energy and the energy
transfor mationsthat occur.

Rationale

In the study of Physics, students use the skills and processes of science to investigate and predict the outcome of certain interactions that occur between matter and energy.
Students’ early experiences involve describing and manipulating objects by pushing, pulling, etc. They also begin to focus on the position and movement of objects. By
experimenting with light, heat, electricity, magnetism, and sound, students begin to understand that phenomena can be measured and controlled in various ways. In the
middle school, students move from qualitative to quantitative descriptions of moving objects and begin to describe the forces acting on the objects. The understanding of
energy at this level builds on the elementary school experiences with the motion of objects, light, heat, electricity, magnetism, and sound. Students begin to see the
connections among those phenomena and to become familiar with the idea that energy is an important property of substances and that most change involves energy
transfer. Because of these experiences, grade 12 students can investigate energy transfers quantitatively by measuring variables.
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M echanics

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

5.3.1 investigate and explain that
energy is needed to make things go, run,
or happen (e.g., battery in a toy,
pedaling a bicycle).

5.5.1 cite examples of stored energy
(e.g. ball held above floor) and energy
in a motion (e.g., ball rolling).

5.8.2 explain that matter and energy
cannot be created or destroyed but
instead can be changed from one form
into another. (MLO 5.1)

5.12.1 use algebra and geometry to ap-
ply the concepts of energy, force (i.e.,
Newton’s L aw, gravitation, friction),
and momentum to explain the behavior
of objects (i.e., linear and rotational
motion, projectiles, collisions).
The student will use analytical
Techniques appropriate to the study of
physics (symbolically representing
vector quantities, using signsto
represent directions, selecting and using
appropriate equipment for measuring
and investigating, using appropriate
units and applying dimensional analysis,
manipulating equations). (CLG 5.1.1)

The student will use algebraic and
geometric concepts to describe an
object's motion (direction, position,
distance/displacement, speed/velocity,
motion with a constant acceleration, one
and two dimensional motion, frames of
reference). (CLG 5.1.2)

The student will analyze and
explain how changesin an object's
motion are described by Newton's
L aws (balanced/unbal anced forces,
inertia, acceleration, force, and mass,
action/reaction). (CLG 5.1.3)

The student will analyze the
behavior of forces (recognize the four
forces of nature, comparison of relative
magnitude, inverse sguare nature of
gravitational and electromagnetic
forces, relation to work and energy).
(CLG5.1.9)
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5.0 Physics

M echanics

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

5.3.2 give examples that demonstrate
how to change the motion of an object
by giving it apush or apull. (MLO 5.1)

5.5.2 explain that for ces cause specific
changes in motion (including speed
and direction). (MLO 5.1)

5.8.2 apply Newton's Laws of Motion
(inertia, F= ma, action/reaction) to
everyday situations. (MLO 5.2)

The student will analyze systems
with regard to the conservation
laws of momentum and energy
(conservation of momentum,
conservation of energy). (CLG 5.1.5)

5.3.3 explain that the size of a change in
the motion of an object is related to the
amount of force of the push or pull.

5.5.3 explain that forces acting on
objects cause actions and reactions (e.g.
objects falling, rolling, and bouncing).

5.8.3 distinguish between mass and
weight.

5.3.4 give examples to demonstrate that
objects move differently on different
surfaces.

5.5.4 describe an observed changein
the position and motion of objectsin
terms of starting conditions, type of
change, and ending conditions, using
words, diagrams, or graphs.

5.8.4 measure and describe
characteristics (i.e., speed, distance,
mass, force) of moving objects and their
interactions (i.e., force, velocity,
acceleration, potential energy, kinetic
energy) within a system.

5.3.5 give examples of different ways
that things move (e.g. straight, round
and round, fast and slow).

5.5.5 distinguish among different types
of motions (e.g. uniform, variable,
periodic).

5.8.5 explain the fundamental concepts
that underlie motions and forces and the
relationships among them (e.g. inertia,
F=ma, action/reaction, equilibrium).

5.3.6 give examples to demonstrate that
things fall to the ground unless some-
thing holds them up.

5.5.6 explain that the force of Earth’'s
gravity pulls any object toward Earth.

5.8.6 explain that every object exerts
gravitational for ce on every other ob-
ject.

(MLO5.3)

5.12.2 explain the relationship between
the universal law of gravitation and the
force of gravity on an object at the
surface of the Earth.
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5.0 Physics

Thermodynamics

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required
at earlier grades and:

5.3.7 explain that the sun warms the
land, air, and water. (MLO 5.2)

5.5.7 describe ways in which heat
energy can be produced (e.g., by
burning, mixing two materials together,
or using electric currents).

5.8.7 explain that heat energy isa
product of energy transfor mations (i.e.,
arunner, simple machines, complex
machines). (MLO 5.4)

5.3.8 identify materials that people use
to produce heat energy (e.g. fuel, wood,
etc.).

5.5.8 give examples of materials that
conduct heat energy better than others.

5.8.8 explain that heat energy can be
transferred through materials by
conduction, convection and radiation.

5.5.9 explain that heat energy moves
from a warm object to a cooler object
by contact or at a distance until they
reach the same temperature.

5.8.9 explain how energy moves from
warmer objects to cooler ones until
equilibriumis reached..

5.12.7 analyze and apply the concepts
of thermodynamics (i.e., laws, heat
ener gy transfer, equilibrium).

The student will relate thermodynamics
to the balance of energy in a system
(heat transfer, thermal equilibrium,
entropy). (CLG 5.3.1)
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5.0 Physics

Electricity & Magnetism

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required
at earlier grades and:

5.3.10 identify sources of electricity and
list common uses of electricity in daily
life (e.q., electrical outlets, batteries,
and static electricity).

5.5.10 compare conductors and non-
conductors of electricity.

5.8.10 identify and describe how various
types of electric circuits (i.e., seriesand
parallel) provide a means of transferring
and using electrical energy to produce
heat, light, sound, as well as chemical
changes. (MLO 5.5)

5.3.11 demonstrate that electricity can
produce light, heat, sound, and
magnetic effects.

5.5.11 construct asimple electric cir-
cuit that provides a pathway so that
energy can move between a source
(battery) and an object (bulb and/or
bell). (MLO 5.2)

5.8.11 compare different ways of
obtaining, transforming, and
distributing energy from various sources
(e.g. fossil fuels, sun, water,
radioisotopes) and their impact on the
environment.

5.12.10 analyze electric fields and their
effect on charges and electric cir cuits
(i.e., series, parallel, and complex),
magnets and magnetic fields, and ex-
plain how electricity and magnetism
affect one another (i.e., motors and gen-
erators).

The student will describe the types of
electric charges and the forces that exist
between them (magnitude, sign,
Coulomb’sLaw. (CLG 5.2.1)

The student will describe the
Sources and effects of electric and
magnetic fields (static charge, moving
charges, simple circuits, permanent
magnets). (CLG 5.2.2)

The student will describe how
different kinds of materials respond to
electric and magnetic fields
(conductors, insulators, semiconductors,
magnetic materials).

(CLG5.2.3)

The student will explain the principle
of electromagnetic induction and its
applications (motors, generators). (CLG
5.2.4)
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5.0 Physics

Electricity & Magnetism

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

5.3.12 explain that magnets can push or
pull (attract or repel) or have no effect
on some objects or can cause movement
with or without contact. (MLO 5.3)

5.5.12 explain that magnets exert aforce
that attracts or repels other magnets and
attracts objects containing iron.
(MLO5.3)

5.8.12 explain that the strength of the
magnetic force depends on the distance
between the magnets and the object.

5.5.13 explain that an electric circuit
produces a magnetic effect (i.e.,
electromagnet).

5.8.13 describe the magnetic effects of
current (i.e., electromagnet) and the
electric effects of magnets (i.e., motors).
(MLO5.6)
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5.0 Physics

Wave I nteractions

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

5.3.14 identify things that vibrate and
make sounds (i.e., musical instruments
and voices,). (MLO 5.4)

5.5.14 explain that energy is needed to
make objects vibrate.

5.8.14 describe behaviors (i.e., reflec-
tion, refraction and absorption) and
properties (i.e., wave length, fre-
quency, amplitude, velocity) of differ-
ent kinds of waves. (MLO 5.7)

5.5.15 explain that sound vibrations
are needed for “ hearing” to occur.

5.3.16 identify materials that light
passes through and materials that block
light.

5.5.16 explain that light will travel in a
straight line until it strikes an object,
which may alter the path (e.g., reflec-
tion fromamirror, refraction froma
lens.)

5.8.16 explain that for an object to be
“seen,” light reflected or emitted by an
object must enter the eye.

5.5.17 identify things (e.g., prisms, soap
bubbles, ail films) that produce colors
fromwhite light.

5.8.17 explain that white lightisa
mixture of many different colors and
that colored light is a mixture of some of
these colors.

5.12.14 use ener gy transfor mations
and physical effectsto explain the inter-
actions of waves and physical effects,
(i.e., Doppler effect, and Interference
patterns).

The student will describe and
demonstrate how waves can be used to
transmit energy (physical,
electromagnetic). (CLG 5.4.1)

The student will compare the
propagation of mechanical
waves (longitudinal, transverse). (CLG
5.4.2)

The student will describe and
mathematically calculate wave
characteristics (wavelength,
frequency/period, velocity, amplitude).
(CLG5.4.3)

The student will describe and
demonstrate the general behavior of
waves (reflection, refraction, diffraction,
superposition, interference, Doppler
effect). (CLG 5.4.4)

5.8.18 explain how the interaction of
white light with an object produces the
perceived color of the abject.
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5.0 Physics

Nuclear Energy

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

5.8.19 identify that nuclear fission and
fusion are alternate forms of energy.

5.12.19 describe developments in mod-
ern Physics (i.e., nuclear fission, pho-
toelectric effect, wave-particles duality,
energy of light) and their applications
(e.g., nuclear power, MRI). (i.e., semi-
conductors).

The student will cite evidence of the
guantum nature of matter and its
applications (energy of light waves,
photoelectric effect, wave/particle
duality, applications). (CLG 5.5.1)

The student will explain the processes
associated with atomic energy and its
applications (atomic energy, radioactive
decay, fission, fusion). (CLG 5.5.2)
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6.0 Environmental Science - Students will use scientific skills and processes to explain the interactions of environmental
factors (living and non-living) and analyze their impact from alocal to a global per spective.

Rationale

In Environmental Science courses, students use scientific skills and processes to investigate the interrelationships of the natural world and to analyze
environmental issues and their solutions. Initial instructional activities involve careful observations of the environment. During these early years, students observe
both gradual and rapid changes and compare the effects of these changes on the environment. By middle schoal, students are able to construct models that explain
the geosphere, hydrosphere, atmosphere, and biosphere. These models prepare students for the deeper analysis that occurs in grades 9-12. At this level, they
explore the regulatory nature of earth’s cycles, the fluctuations in global temperatures, and the resulting environmental effects.

Flow of Matter and Energy

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

6.3.1 explain that the amount of water
on earth continues to stay the same even
though it may change from one formto
another. (i.e., water cycle)

6.5.1 explain that regardless of how
many parts of a material are assembled
or broken apart, the parts are the same.

6.8.1 explain how matter istrans-
formed between the physical environ-
ment and organisms (e.g. food webs,
nitrogen cycle) and that the total
amount of matter remains constant.

6.12.1 analyze and explain the
movement of matter and energy through
the biosphere (lithosphere,
hydrosphere, atmosphere, and
organisms) and the influence of this
movement on weather patterns, climatic
zones, and the distribution of life. .

The student will demonstrate that
matter cycles through and between
living systems and the physical
environment constantly being
recombined in different ways.
(CLG6.1.1)

The student will analyze how the
transfer of energy between atmosphere,
land masses and oceans resultsin areas
of different temperatures and densities
that produce weather patterns and
establish climate zones around the earth
(CLG6.1.2)
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6.0 Environmental Science

| nter dependence of Organisms

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

6.3.2 explain that organisms can survive
only in environments in which their
needs (e.g., food, water, and habitat)
can be met.

6.5.2 explain how Earth’s surface
features (i.e., mountains, valleys,
oceans) and environmental conditions
(i.e., temperatures, amounts of food or
nutrients, types of sail) limit what types
of living things can survive. (MLO 6.1)

6.8.2 identify and explain the interde-
pendency of organisms within the
environment in a given ecosystem

(i.e., producer/consumer, predator/prey,
host/parasite). (MLO 6.1)

6.5.3 identify the survival needs and
interactions between organisms and the
environment (e.g., insects depend on
plant and animal material for food).

6.12.2 use physical, chemical,
biological, and ecological conceptsto
analyze and explain the inter-
dependence of organisms within the
environment.

The student will explain how
organisms are linked by the transfer and
transformation of matter and energy at
the ecosystem level.

(CLG6.2.1)

The student will explain why
interrelationships & interdependencies
of organisms contribute to the dynamics
of ecosystems. (CLG 6.2.2)

The student will conclude that
populations grow or decline dueto a
variety of factors.(CLG 6.2.3)

The student will provide examples
showing that natural selection leadsto
organisms that are well suited for
survival in particular environments.
(CLG6.24)
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6.0 Environmental Science

Natural Resources and Human Needs

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

6.3.4 explain that Earth’snatural re-
sources (i.e., fuels, water, air, trees,
animals) are taken from the living and
non-living environment to meet human
needs. (MLO 6.1)

6.5.4 explain how natural resour ces
(i.e., renewable and nonrenewable) are
used by humans to meet basic needs.
(MLO6.2)

6.8.4 compare how different parts of the
world have varying amounts and types
of natural resources and how the use of
those resour ces determines environ-
mental quality (i.e. soil erosion, water
pollution, deforestation).

6.12.4 use concepts from chemistry,
physics, biology, and ecology to analyze
and interpret the impact both positive
(recycling) and negative (toxic wastes)
of human activities on the earth’s
resources (land, water, air, energy,
biological).

The student will evaluate the
inter rel ationshi ps between humans and
air quality. (CLG 6.3.1)

The student will evaluate the
interrelationship between humans and
water quality and quantity.(CLG 6.3.2)

The student will evaluate the
inter rel ationshi ps between humans and
land resources. (CLG 6.3.3)

The student will evaluate the
inter rel ationshi ps between humans and
biological resources. (CLG 6.3.4)

The student will evaluate the
inter rel ationshi ps between humans and
energy resources. (CLG 6.3.5)
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6.0 Environmental Science

Environmental |ssues

By the end of grade 3, students know
and are able to:

By the end of grade 5, students know
and are able to do everything required at
earlier grades and:

By the end of grade 8, students know
and are able to do everything required at
earlier grades and:

By the end of grade 12, students know
and are able to do everything required at
earlier grades and:

6.3.5 explain that using the environment
to meet one’ s wants and needs has con-
seguences (i.e., pollution, extinction)

6.5.5 explain that decisions influencing
the environment may have benefits,
drawbacks, and unexpected conse-
guences no matter how carefully the
decisions are made.

6.8.5 analyze how human activities can
accelerate or magnify many naturally

occurring changes (i.e., erosion, air and
water quality, populations). (MLO 6.2)

6.8.6 compare different ways of ob-
taining, transforming, and distributing
energy from various sources (e.g., fossil
fuels, sun, water, radioisotopes) and
their impact on the environment.

6.12.5 investigate and analyze environ-
mental issues from local to global per-
spectives (e.g., world population, food
production and distribution, pollution
and epidemics, biodiversity) to develop
an action project that protects, sustains,
or enhances the natural environment.

The student will identify an
environmental issue and formulate
related research questions. (CLG 6.4.1)

The student will design and conduct
the research. (CLG 6.4.2)

The student will interpret findings to
form conclusions and make
recommendations to help resolve the
issue. (CLG 6.4.3)

The student will apply the
conclusions to develop and implement
an action project.(CLG 6.4.4)

The student will analyze the
effectiveness of the action project in
terms of achieving the desired
outcomes. (CLG 6.4.5)
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GLOSSARY

Explanations for terms included in the glossary are general in nature and are intended to assist the wide variety of people who will be using the content standards.
For more specific or technical definitions, please refer to content-related textbooks or other publications.

Absolute dating
Amplitude
Anatomical
Aquatic
Asteroid
Atmosphere
Atom

Bedrock

Bias

Biologic
Biosphere
Boiling point
Celestial

Cell

Chemical change
Climate

Comet
Composition
Compounds

Conclusion

Conduct

Conduction

Datesin Earth’s history derived by dating radioactive rocks and measured without reference to any other event
The distance that awave rises and falls from its normal rest position

Of or pertaining to the structure of an organism

Pertaining to awater environment

Enormous rocks or boulders that revolve around the sun, usually between the orbits of Mars and Jupiter
The layers of gases that surround the Earth

The smallest part of a substance which can exist and still retain the properties of that substance

The solid rock base for the Earth’s crust

A highly personal (and unreasoned distortion) of judgement

Of or relating to life or life processes

The space on Earth, in air, land, and water, occupied by living things

The temperature at which a substancein itsliquid state changes into a gas state

Pertaining to the sky or visible bodies in the sky

The smallest unit of life capable of carrying on life’s functions

A change, such as burning, that results in the formation of a new substance

The average temperature and rainfall for a particular place over hundreds of years

Small frozen masses of ice, dust, and gases that travel a definite path through the solar system

The chemical make up of a given substance

A substance that can be broken down into simpler parts only be a chemical change

1. The end of areasoning process involving data, evidence, or observations from an investigation

2. The closing paragraph of alaboratory report including at least the investigative question, the hypothesis, and the
explanation of the results

Allow energy to flow through a material
The transfer of heat energy through a substance or from one substance to another by direct contact of atoms or molecules
54
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Conductor
Constructive forces
Consumer

Crust

Crustal deformation
Crustal plates
Data

Density

Destructive forces
Doppler effect
Ecosystem

El Nind

Electric circuit
Electric current
Electricfield
Electrical energy
Electron
Element

Ener gy transformations
Energy
Environment
Erosion
Evolution

Food chain
Force

Fossil correlation

A material through which electric current can flow easily

Processes which raise or build up the surface of the Earth

Organism that eats other organisms for food

The thin rocky outer layer of the Earth (also known as Earth’ s surface)

The alteration of the form or shape of the thin rocky outer layer of the Earth

Any of the huge moving segments of the Earth’s crust which travel over the Earth’s mantle
Factual information used as a basis for reasoning, discussion, or calculation

The amount of material an object has in a specific amount of space

Processes such as blowing wind or running water that lower the surface of the Earth

A changein the apparent frequency of waves caused by the motion of either the observer or the source of the waves
A group/community of organisms interacting with their environment

A variation in worldwide weather patterns that recurs every three to five years and that is caused by changes in the wind,
conditions over the Eastern Pacific Oceans

Continuous path that can be followed by charged particles

The flow of charged particles from one place to another

The region of space around an electrically charged object in which the effects of the electric force may be observed
Energy of electrical charges as aresult of their position or motion

The negatively charged particle that moves around the nucleus of an atom

A substance that consists of only one kind of atom and cannot be broken down into simpler parts during a chemical reaction
When energy changes from one type to another

The ability to cause matter to move or change

The physical surroundings of an organism which includes the living and nonliving components

The carrying away of weathered soil, rock, and other materials on the Earth's surface by gravity, water, and wind
Changes in species as a conseguence of processes such as mutation and natural selection

The feeding relationships of species that transfer energy through the organisms in a community

A push or apull applied to an object

The process of matching fossilsin rock layers with previoudly identified fossils of a known time period
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Fossils
Frequency
Galaxy

Gas
Geologic
Gravity
Heat Energy

Hydrosphere
Hypothesis

Inherit

I nter dependence
Investigation
Jet stream
Kinetic energy
Latitude

Light

Liquid
Lithosphere
Lunar phases
Magnetic fields
Magnetism
Magnification
Mantle

Mass

Matter

Melting point

The remains or imprint of a prehistoric plant or animal

The number of repetitionsin agiven interval of time

A large collection of stars, gas, and dust held together by mutual gravitation
The state in which a substance has no definite shape or volume

Of or relating to Earth or Earth processes

The force of attraction between any two objects in the universe due to their mass

The energy of amaterial due to the random motion of its particles. Theword “heat” is used when energy is transferred from

one substance to another

Any part of the Earth or its atmosphere in which water or water vapor is found

Testable explanation (if —then statement) based on an observation, experience, or scientific reason including the expected

cause and effect in a given circumstance or situation.

To receive a characteristic genetically from an ancestor

The relationships between or among organisms necessary for their survival

To observe or study by using systematic inquiry approach

A belt of high-speed wind circling the Earth between the troposphere and the stratosphere
Energy of motion

A position relative to the distance North or South from the Earth's equator, measured in degrees
Electromagnetic radiation or electromagnetic waves which are visible to the human eye
The state in which a substance flows and takes up the shape of its container

The solid, rocky, outer layer of the Earth that consists of the crust and the upper mantle
The regularly occurring cycle of changes in the appearance of the moon

A region of space around a magnet in which objects are affected by the magnetic force
Thefield of force produced by a magnet or an electric current

The apparent enlargement of an object by an optical instrument

The middle layer of the Earth between the crust and the core

A measure of the amount of matter in an object

Anything that has volume and mass

The temperature at which a substance in its solid state changesinto aliquid
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Minerals
M odel

Molecule

Motion

Multi-cellular

Natural Resour ces
Newton's Laws of Motion
Nonconductors
Non-reactive

Nuclear changes

Nuclear energy

Nuclear fission

Nuclear fusion

Observe

Ocean currents
Offspring

Orbit

Organ

Organism

Parallel circuit
Pattern
Photoelectric effect
Photosynthesis
Physical changes
Physical properties
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A naturally occurring, nonliving solid with a characteristic crystal, structure and definite chemical makeup
An illustration, description, small reproduction, or other, representation that is used to explain an object, system, or concept

The smallest unit of a substance that has all of the physical and chemical properties of the substance and that is composed of
two or more atoms

Change in position of an object relative to a reference point

Composed of more than one cell

Something from the natural environment (water, air, trees, fuels) that is used to meet one’ s needs and wants.
Three laws that explain the relationships between force and motion

A material through which electric current does not flow

Chemically stable, tending to not react with other elements

Changes that occur in the nucleus of an atom

Energy that is released either by splitting atomic nuclei or by forcing the nuclei of atoms together

The process in which a heavy, unstable nucleus splits up into two or more lighter nuclei with the release of large amounts of
energy

The coallision and combination of two light nuclei to form a heavier, more stable nucleus with the rel ease of large amounts of
energy

To gather information and direct evidence by using senses and/or scientific instruments

A tidal or non-tidal continuous movement of ocean water in a certain direction

The product of reproduction by an organism or organisms

A path of one body in its revolution about another body

A structure made up of different types of tissues that work together to do a specific job

A living thing

Electrical circuit arranged so that current passes through more than one pathway simultaneously

A configuration of shapes or other objects arranged in such away as to demonstrate a specific repeat in design.
The giving off of electrons by a substance when illuminated by a specific wavelength of light

The process by which green plants use water and carbon dioxide and light from the sun to make food

Any change in matter, such as boiling, freezing, or breaking, that does not change the chemical property of the matter

Any property of matter that can be observed by your senses without altering the composition of the matter
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Planet

Plate tectonics
Potential energy
Prediction

Prior Knowledge

Producer

Radiation

Reactive
Reflection

Refraction

Relative age
Rock cycle
Rotation
Sedimentary rock

Sedimentation

Series cir cuit
Solar system
Solid

Sound

Species

Spit

Static electricity
System

Temperature

A major body (not a comet or asteroid) orbiting around a star
Large crustal plates moving on the Earth's surface and resulting in changes in the Earth's surface
The stored energy of abody because of its position

A broad statement (based on an observation, experience, or scientific reason) of what will happen (the effect) in agiven
circumstance or situation.

The sum and total of all that the student knows and is able to do (learned from personal experiences at home, in schoal, etc.)
in relation to a concept.

An organism that makes its own food

Energy traveling through empty space or through a transparent material without heating the empty space or transparent
material

L ess stable and tending to react chemically
The process by which awave bounces after striking a barrier

The change in velocity and apparent bending of the beam of light or other wave-form as it passes from one medium into
another

The age of arock (older or younger) in comparison with the age of other rocks

The process by which al rocks interrelate and are transformed into other types of rock
The spinning motion of a planet or other object on its axis

Rock formed from sedimentation

The settling out of fragments of weathered rock or remains of living things that are carried and deposited by wind, water, or
ice

An électric circuit in which the current passes through only one pathway

The Sun with the group of celestial bodies that are held by its attraction and revolve around it

The state in which a substance has a definite volume and shape and resists forces which try to change these
Longitudinal wave produced by the vibration of a material

Organisms whose members are alike and successfully reproduce among themselves

A small point of land composed mostly of sand or gravel running into a body of water

Potential energy in the form of a stationary electric charge

A group of organs that work together to perform a specific job

The measure of the average energy of motion of the particles of a substance
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Terrestrial
Tides

Tilt

Tissue
Traits
Trends
Tsunami
Variable
Velocity
Water cycle
Wavelength
Weather
Weathering
Weight
Whitelight

Pertaining to aland environment

The alternate rising and falling of the surface of the ocean and of water bodies connected with the ocean that occurs twice a
day and is caused by the gravitational attraction of the moon and the sun occurring unequally on different parts of the Earth

The angle between the Earth's axis and the line perpendicular to the plane of the Earth’s orbit

A group of similar cells working together to perform a specific job

A characteristic which is passed on to offspring through heredity

The general drift, tendency, or direction of a set of data.

Large seawave produced by submarine earth movement or volcanic eruption

Any factor in an investigation that could affect the results

The rate of motion, or speed, in a specified direction

The process, involving evaporation and condensation, by which the Earth’s water circul ates through the environment
The distance between two identical points on neighboring waves

The short-term conditions of the atmosphere determined by variables such as temperature, wind, moisture, and pressure
A chemical or physical process in which rocks exposed to the weather are worn down by water, wind, or ice

The downward force exerted by an object due to gravity

All the colors of the spectrum visible to the human eye as a single color
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