Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.1 Identify questions suitable for generating a hypothesis.
Taxonomy Level: 1.1-C Remember Procedural Knowledge

Previous/Future knowledge: In 3" grade (3-1.3), students generated questions such as “what if?” or
“how?” about objects, organisms, and events in the environment and use those questions to conduct a
simple scientific investigation. In 4™ grade (4-1.3), students summarized the characteristics of a simple
scientific investigation that represent a fair test (including asking a question that identifies a problem).
Students have not been introduced to the concept of hypothesis prior to this grade. In 7th grade (7-1.2),
students will generate questions that can be answered through scientific investigation. In 8" grade
(8-1.4), students will generate questions for further study on the basis of prior investigations.

It is essential for students to know that only testable questions, which are used to test one variable,
are suitable for scientific investigations. The question should include the relationship between the
independent (manipulated) variable and dependent (responding) variable. For example, the following
are testable questions:
e How does the amount of space affect the population of fish in a pond?

0 The independent (manipulated) variable is size of the pond.

0 The dependent (responding) variable is the population of fish in the pond.
e What is the effect of slope of the land on the amount of soil erosion?

o0 The independent (manipulated) variable is the slope of the land.

0 The dependent (responding) variable is the amount of soil erosion.
e How does stirring affect the rate that salt dissolves in water?

0 The independent (manipulated) variable is the stirring.

0 The dependent (responding) variable is the time to dissolve.

It is also essential for students to know that a prediction about the relationship between variables is

formed from the testable question. This prediction is called a hypothesis.

e All controlled investigations should have a hypothesis.

e A hypothesis can be stated positively or negatively. For example,
0 The smaller the pond, the smaller the population of fish. (negative statement)
0 The greater the slope of the land, the more soil erosion will be observed. (positive statement)
0 The faster the stirring, the shorter amount of time it will take to dissolve the salt. (positive

statement)

e A hypothesis can also be stated as a cause-and-effect (“If...then,...”) statement. For example, “If
there is more food available, then the population of fish will increase.”

e The experiment is conducted to support or not support a hypothesis. If the hypothesis is not
supported by the experiment, it can still be used to help rule out some other ideas.

NOTE TO TEACHER: In 4™ grade (4-1.3), students generated predictions to the testable questions.
In 5™ grade, students will continue to generating these predictions, but use the term hypothesis.

It is not essential for students to conduct an investigation for every question they generate or
generate questions based on prior investigations.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

Assessment Guidelines:

The objective of this indicator is to identify questions suitable for generating a hypothesis; therefore,
the primary focus of assessment should be to recognize a question that leads to a hypothesis.
However, appropriate assessments should also require students to recognize an appropriate hypothesis
from a testable question or investigation; recognize that a testable question should have a manipulated
and responding variable; or identify the manipulated and responding variables in a question.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.2 Ildentify independent (manipulated), dependent (responding), and controlled variables in
an experiment.
Taxonomy Level: 1.1-B  Remember Conceptual Knowledge

Previous/Future knowledge: In 4™ grade (4-1.5), students recognized the correct placement of
variables on a line graph. In 7" grade (7-1.5), students will explain the relationship between
independent and dependent variables in controlled a scientific investigation through the use of
appropriate graphs, tables, and charts.

It is essential for students to know that in an experiment there are three types of variables.

e The manipulated variable (changed or tested in the experiment) is also called the independent
variable.

e The variables that are kept the same, or unchanged, in the experiment are called the controlled
variables.

e The responding variable (the result of, or response to, the manipulated variable) is also called the
dependent variable.

For example, a student conducts an experiment to test whether changing the surface of the floor will
increase the distance a toy car will roll. The student uses carpet, rubber mat, and the floor. When the
car is pushed with the same amount of force on each surface, the student finds that it rolls farther on
the floor than the carpet or rubber mat. The independent (manipulated) variable is the surface of the
floor. The controlled variables are the size of the carpet and rubber mat, the same toy car, and the
force with which the car is pushed. The dependent (responding) variable is the distance the car rolled.

NOTE TO TEACHER: Students should be using both terms independent (manipulated) and
dependent (responding) when describing variables.

Assessment Guidelines:

The objective of this indicator is to identify variables in an experiment; therefore, the primary focus of
assessment should be to recognize a variable as independent (manipulated), dependent (responding),
and controlled in an experiment.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.3 Plan and conduct controlled scientific investigations, manipulating one variable at a time.
Taxonomy Level: 6.2 and 3.1 Create and Apply Conceptual Knowledge

Previous/Future knowledge: In 1% grade (1-1.3), students carried out simple scientific investigations
when given clear directions. In 2" grade (2-1.1), students carried out simple scientific investigations to
answer questions about familiar objects and events. In 4™ grade, students summarized the
characteristics of a simple scientific investigation that represent a fair test (including a question that
identifies the problem, a prediction that indicates a possible outcome, a process that tests one
manipulated variable at a time, and results that are communicated and explained) (4-1.3) and
constructed and interpreted diagrams, tables, and graphs made from recorded measurements and
observations (4-1.6). In 7" grade, students will explain the reasons for testing one independent variable
at a time in a controlled scientific investigation (7-1.3) and will explain the importance that repeated
trials and a well-chosen sample size have with regard to the validity of a controlled scientific
investigation (7-1.4). In 8" grade, students will design a controlled scientific investigation (8-1.1) and
will explain the importance of and requirements for replication of scientific investigations (8-1.5).

It is essential for students to know that a controlled scientific investigation determines the effect of an
independent variable in an experiment, when all other variables are controlled. Every controlled
scientific investigation provides information. This information is called data. Data includes both
scientific observations and inferences.

e A scientific observation is gained by carefully identifying and describing properties using the five
senses or scientific tools and can be classified as quantitative or qualitative.

o Quantitative observations are observations that use numbers (amounts) or measurements
(including the unit label) or observations that make relative comparisons, such as more than,
all, less than, few, or none.

o Qualitative observations are observations that are made using only the senses and refer to
specific properties.

e Aninference is an explanation or interpretation of an observation based on prior experiences or
supported by observations made in the investigation. They are not final explanations of the
observation. There may be several logical inferences for a given observation. There is no way to
be sure which inference best explains the observation without further investigation.

In order to design a controlled scientific investigation some or all of the following steps should be
included:
o ldentify a testable question (tests one variable) that can be investigated
e Research information about the topic
e State the hypothesis as a predicted answer to the question, what may be the possible outcome of the
investigation
e Design an experiment to test the hypothesis, controlling all variables except the independent
(manipulated) variable
o0 Plan for independent (manipulated) and dependent (responding) variables
o0 Plan for factors that should be held constant (controlled variables)
o0 List the materials needed to conduct the experiment
0 List the procedures to be followed
o0 Plan for recording, organizing and analyzing data
e Conduct the experiment and record data (observations) in tables, graphs, or charts
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

e Analyze the data in the tables, graphs, or charts to figure out what the data means (describe the
relationship between the variables)

e Compare the results to the hypothesis and write a conclusion that will support or not support the
hypothesis based on the recorded data

e Communicate the results to others

It is essential for students to conduct a controlled scientific investigation after planning the

experimental design.

e Appropriate tools should be selected and used.

e Appropriate safety precautions should be taken when conducting the investigation.

e Measurements and observations should be recorded accurately in the appropriate table, chart, or
graph.

It is not essential for students to design or conduct an experiment that includes a controlled set-up
(7-1.3).

Assessment Guidelines:

One objective of this indicator is to plan controlled scientific investigations, manipulating one variable
at a time; therefore, the primary focus of assessment should be to design the procedures for completing
a scientific investigation where one variable is manipulated. However, appropriate assessments should
also require students to recognize steps appropriate for conducting a controlled investigation; detect
inappropriate steps in a given investigation; or organize the results of the investigation in tables or
charts.

Another objective of this indicator is to conduct controlled scientific investigations, manipulating one
variable at a time; therefore, the primary focus of assessment should be to carry out the procedures for
completing a scientific investigation where one variable is manipulated. However, appropriate
assessments should also require students to summarize the steps of a controlled investigation; use
appropriate tools and safety precautions when conducting the investigation; identify appropriate tools
for an investigation; recognize measurements and observations that are accurate and inaccurate in an
investigation.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.4 Use appropriate tools and instruments (including a timing device and a 10x magnifier)
safely and accurately when conducting a controlled scientific investigation.
Taxonomy Level: 3.2-C Apply Procedural Knowledge

Previous/future knowledge: In previous grades, students used magnifiers and eyedroppers (K-1.2),
rulers (1-1.2), thermometers, rain gauges, balances, and measuring cups (2-1.2), beakers, meter tapes
and sticks, forceps/tweezers, tuning forks, graduated cylinders, and graduated syringes (3-1.5), and a
compass, an anemometer, mirrors, and a prism (4-1.2) safely, accurately, and appropriately. In future
grades, students will continue to use these tools, when appropriate, as well as use new tools when
collecting scientific data. A complete list of tools can be found in Appendix A of the Academic
Standards.

It is essential for students to know that different instruments or tools are needed to collect different
kinds of data.
e Atiming device is an instrument used to measure time.
o0 An example of a timing device is a stop watch or clock with a second hand.
o Time is measured in seconds (s), minutes (min), hours (hr), and days.
e A 10x magnifier is a tool that is used to enlarge objects or see details.
0 Objects seen through a 10x magnifier look ten times larger than they do with the unaided eye.

It is essential for students to use care when handling these tools when gathering data.
e Care should be taken not to break or drop the timing device or magnifier.

It is also essential for students to use tools from previous grade levels that are appropriate to the
content of this grade level such as eyedroppers, magnifiers, rulers (measuring to centimeters or
millimeters), pan balances (measuring in grams), thermometers (measuring in °F and °C), beakers
(measuring liters or milliliters), forceps/tweezers, graduated cylinders (measuring in milliliters),
graduated syringes (measuring in milliliters), meter sticks and meter tapes (measuring in meters,
centimeters, or millimeters), or compasses to gather data. Other units of measurement that students
should be familiar with are kilograms (mass) or kilometers (distance).

NOTE TO TEACHER: See information in previous grades regarding how to use each tool.
All temperature readings during investigations will be taken using the Celsius scale unless the data
refers to weather when the Fahrenheit scale is used.

It is not essential for students to know how to use spring scales or a more complex magnifier such as
a microscope. Tools from previous grades that are not appropriate to the content of this grade level are
not essential; however, these terms may be used as distracters (incorrect answer options) for
assessment, for example measuring cups, rain gauges, tuning forks, anemometers, mirrors (plane/flat),
or prisms. Students do not need to convert measurements from English to metric or metric to English.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

Assessment Guidelines:

The objective of this indicator is to use tools safely, accurately, and appropriately when gathering data;
therefore, the primary focus of assessment should be to apply correct procedures to the use of a timing
device, a 10x magnifier, and other tools essential to the grade level that would be needed to conduct a
science investigation. However, appropriate assessments should also require students to identify
appropriate uses for a timing device, or a 10x magnifier; illustrate the appropriate tool for an
investigation using pictures, diagrams, or words; recall how to accurately determine the measurement
from the tool; or recognize ways to use science tools safely, accurately, and appropriately.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.5 Construct a line graph from recorded data with correct placement of independent
(manipulated) and dependent (responding) variables.
Taxonomy Level: 6.3-C Create Procedural Knowledge

Previous/Future knowledge: In 4™ grade, students recognized the correct placement of variables on a
line graph (4-1.5) and constructed and interpreted diagrams, tables, and graphs made from recorded
measurements and observations (4-1.6). In 7" grade (7-1.5), students will explain the relationships
between independent and dependent variables in a controlled scientific investigation through the use of
appropriate graphs, tables, and charts.

It is essential for students to know that line graphs are used to represent data that has been collected
over a determined amount of time (for example, change in fish population in a week). Once the data
has been collected and organized in an appropriate data table, a graph can be constructed. To construct
a line graph, the following steps should be taken:
e Draw a horizontal line (x-axis) and a vertical line (y-axis) that meet at a right angle.
e |dentify the independent (manipulated) variable and the dependent (responding) variable from the
data.
0 The independent (manipulated) variable is written on the x-axis.
0 The dependent (responding) variable is written on the y-axis.
0 Include appropriate units of measurement for each variable.
e Look at the range of data (lowest and highest) to determine the intervals or increments (numbers on
the axes) of the x-axis and the y-axis.
o0 The increments do not need to be the same for both the x-axis and the y-axis, but should be
consistent on either axis.
o0 Label the point at the right angle as zero (0).
e Plot the data on the graph as matched pairs. For example, every independent (manipulated)
variable number will have a corresponding dependent (responding) variable number.
e Connect the points on the line graph.
e Write an appropriate title for the graph that contains the names of both variables.

NOTE TO TEACHER: A mnemonic device that can be used to teach the appropriate locations of the
variables on a graph is DRY MIX.

e DRY represents Dependent-Responding-Y -axis.

e MIX represents Manipulated-Independent-X-axis.

It is not essential for students to construct circle graphs.

Assessment Guidelines:

The objective of this indicator is to construct a line graph from recorded data with correct placement of
independent (manipulated) and dependent (responding) variables; therefore, the primary focus of
assessment should be to create a line graph with the proper placement of the variables and data from
the investigation. However, appropriate assessments should also require students to identify the correct
placement of variables on line graphs; identify the parts of a line graph; recognize appropriate
increments for a line graph of recorded data; recognize appropriate title for recorded data; match
appropriate title to a given line graph; exemplify appropriate line graphs from recorded data; or
compare line graphs with recorded data.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.6 Evaluate results of an investigation to formulate a valid conclusion based on evidence and
communicate the findings of the evaluation in oral or written form.
Taxonomy Level: 5.2-B Evaluate Conceptual Knowledge

Previous/Future knowledge: In 2" grade (2-1.3), students represented and communicated simple
data and explanations through drawings, tables, pictographs, bar graphs, and oral and written language.
In 3" grade (3-1.7), students explained why similar investigations might produce different results. In
4" grade (4-1.6), students constructed and interpreted diagrams, tables, and graphs made from recorded
measurements and observations. In 7" grade, students will generate questions that can be answered
through scientific investigation (7-1.2) and will critique a conclusion drawn from a scientific
investigation (7-1.6). In 8" grade, students will construct explanations and conclusions from
interpretations of data obtained during a controlled scientific investigation (8-1.3) and will generate
questions for further study on the basis of prior investigations (8-1.4).

It is essential for students to know that data from an investigation can be organized in tables and

graphs so that a valid conclusion can be drawn.

e Avalid conclusion is an explanation based on observations and collected data that states the
relationship between the independent (manipulated) and dependent (responding) variables.

e Inferences are sometimes needed to help form a valid conclusion.
o0 An inference is an explanation or interpretation of an observation based on prior experiences or

supported by observations made in the investigation.

e A conclusion statement should include a comparison of the results of the investigation to the
hypothesis.

e Communicating the results of an experiment (in diagrams or graphs) allows others to evaluate and
understand the investigation.

e The conclusion can be presented in written form and/or orally.

It is not essential for students to generate a new question or new hypothesis from the results of an
investigation.

Assessment Guidelines:

One objective of this indicator is to evaluate results of an investigation to formulate a valid conclusion
based on evidence and communicate the findings of the evaluation in oral or written form; therefore,
the primary focus of assessment should be to make judgments about an investigation based on the
results. However, appropriate assessments should also require students to recognize a valid conclusion
for a given investigation; compare data recorded with the steps in the investigation; identify and
exemplify observations and inferences used to formulate a valid conclusion; compare the conclusion
with the hypothesis; explain the results of an investigation; or identify graphs which correctly represent
given data.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.7 Use a simple technological design process to develop a solution or a product,
communicating the design by using descriptions, models, and drawings.
Taxonomy Level:

Previous/Future knowledge: This is the first time that the technological design process has been
introduced. In 6™ grade (6-1.4), students will use a technological design process to plan and produce a
solution to a problem or a product (including identifying a problem, designing a solution or a product,
implementing the design, and evaluating the solution or the product). In high school Physical Science
(PS-1.8), students will compare the processes of scientific investigation and technological design.

It is essential for students to know that technology is any tool or process designed to help society in
some way. Technology applies scientific knowledge in order to develop a solution to a problem or
create a product to help meet human needs. Technology is usually developed because there is a need
or a problem that needs to be solved. Technological design is the process of using scientific
knowledge and processes to develop technology (such as solutions to a problem or a new or improved
product). Steps in the technological design process include:
e |dentifying a problem or need

0 Research and gather information on what is already known about the problem or need
e Designing a solution or a product

0 Generate ideas on possible solutions or products
e Implementing the design

O Build and test a solution or a product
e Evaluating the solution or the product

o Determine if the solution or product solved the problem

The steps of the design can be communicated using descriptions, models, and drawings.

e A scientific model is an idea that allows us to create explanations of how the something may work.
Models can be physical or mental.

NOTE TO TEACHER: Students in 5™ grade need to know the steps used in a simple technological
design, but do not have to carry out the steps to create the product or solution. However, to
conceptualize this process, the implementation of the steps would be helpful.

It is not essential for students to compare the processes of a controlled scientific investigation and the
technological design process or evaluate a technological design or product on the basis of designated
criteria (including cost, time, and materials).

Assessment Guidelines:

The objective of this indicator is to use a simple technological design process to develop a solution or a
product, communicating the design by using descriptions, models, and drawings; therefore, the primary
focus of assessment should be to apply the procedures for a simple technological design process as
listed in the indicator. However, appropriate assessments should also require students to illustrate the
design process through words, pictures, or diagrams; summarize the process of technological design;
identify the steps of technological design; or match a specific solution or product to a specific need or
problem.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.8 Use appropriate safety procedures when conducting investigations.
Taxonomy Level: 3.2-C Apply Procedural Knowledge

Previous/Future knowledge: In all grades students use appropriate safety procedures when
conducting investigations that are appropriate to their grade, tools, and types of investigations.

It is essential for students to know that care should be taken when conducting a science investigation
to make sure that everyone stays safe.

Safety procedures to use when conducting simple science investigations may be

e Always wear appropriate safety equipment such as goggles or an apron when conducting an
investigation.

Be careful with sharp objects and glass. Only the teacher should clean up broken glass.

Do not put anything in the mouth unless instructed by the teacher.

Follow all directions for completing the science investigation.

Follow proper handling of animals and plants in the classroom.

Keep the workplace neat. Clean up when the investigation is completed.

Practice all of the safety procedures associated with the activities or investigations conducted.
Tell the teacher about accidents or spills right away.

Use caution when mixing solutions.

Use caution when working with heat sources and heated objects.

Wash hands after each activity.

It is essential for students to use tools safely and accurately, including a timing device and a 10x
magnifier, when conducting an investigation.

NOTE TO TEACHER (safety while working with students):

e Teacher materials have lists of “Safety Procedures” appropriate for the suggested activities.
Students should be able to describe and practice all of the safety procedures associated with the
activities they conduct.

e Most simple investigations will not have any risks, as long as proper safety procedures are
followed. Proper planning will help identify any potential risks and therefore eliminate any chance
for student injury or harm.

e Teachers should review the safety procedures before doing an activity.

e Lab safety rules may be posted in the classroom and/or laboratory where students can view them.
Students should be expected to follow these rules.

e A lab safety contract is recommended to notify parents/guardians that classroom science
investigations will be hands-on and proper safety procedures will be expected. These contracts
should be signed by the student and the parents or guardians and kept on file to protect the student,
teacher, school, and school district.

e Inthe event of a laboratory safety violation or accident, documentation in the form of a written
report should be generated. The report should be dated, kept on file, include a signed witness
statement (if possible) and be submitted to an administrator.

e Materials Safety Data Sheets (MSDS) will be found in kits if necessary.

e For further training in safety guidelines, you can obtain the SC Lab Safety CD or see the Lab
Safety flip-chart (CD with training or flip-chart available from the SC Department of Education).
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

It is not essential for students to go beyond safety procedures appropriate to the kinds of
investigations that are conducted in a fifth grade classroom.

Assessment Guidelines:

The objective of this indicator is to use appropriate safety procedures when conducting investigations;
therefore, the primary focus of assessment should be to apply correct procedures that would be needed
to conduct a science investigation. However, appropriate assessments should also require students to
identify safety procedures that are needed while conducting an investigation; or recognize when safety
procedures are being used.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.1 Identify questions suitable for generating a hypothesis.
Taxonomy Level: 1.1-C Remember Procedural Knowledge

Previous/Future knowledge: In 3" grade (3-1.3), students generated questions such as “what if?’ or
“how?’ about objects, organisms, and events in the environment and use those questions to conduct a
simple scientific investigation. 1n 4™ grade (4-1.3), students summarized the characteristics of asimple
scientific investigation that represent afair test (including asking a question that identifies a problem).
Students have not been introduced to the concept of hypothesis prior to thisgrade. In 7th grade (7-1.2),
students will generate questions that can be answered through scientific investigation. 1n 8" grade
(8-1.4), students will generate questions for further study on the basis of prior investigations.

It is essential for students to know that only testable questions, which are used to test one variable,
are suitable for scientific investigations. The question should include the relationship between the
independent (manipulated) variable and dependent (responding) variable. For example, the following
are testable questions:
e How does the amount of space affect the population of fish in a pond?

0 Theindependent (manipulated) variable is size of the pond.

0 The dependent (responding) variable is the population of fish in the pond.
e What isthe effect of dope of the land on the amount of soil erosion?

0 Theindependent (manipulated) variable isthe slope of the land.

0 The dependent (responding) variable is the amount of soil erosion.
e How does stirring affect the rate that salt dissolvesin water?

0 Theindependent (manipulated) variable isthe stirring.

0 The dependent (responding) variable isthe time to dissolve.

It is also essential for students to know that a prediction about the relationship between variablesis

formed from the testable question. This prediction is called a hypothesis.

e All controlled investigations should have a hypothesis.

e A hypothesis can be stated positively or negatively. For example,
0 Thesmaller the pond, the smaller the population of fish. (negative statement)
0 The greater the slope of the land, the more soil erosion will be observed. (positive statement)
0 Thefaster the stirring, the shorter amount of time it will take to dissolve the salt. (positive

statement)

e A hypothesis can aso be stated as a cause-and-effect (“If...then,...”) statement. For example, “1f
there is more food available, then the population of fish will increase.”

e The experiment is conducted to support or not support a hypothesis. If the hypothesisis not
supported by the experiment, it can still be used to help rule out some other ideas.

NOTE TO TEACHER: In 4" grade (4-1.3), students generated predictions to the testable questions.
In 5™ grade, students will continue to generating these predictions, but use the term hypothesis.

It is not essential for students to conduct an investigation for every question they generate or
generate questions based on prior investigations.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

Assessment Guidelines:

The objective of thisindicator isto identify questions suitable for generating a hypothesis; therefore,
the primary focus of assessment should be to recognize a question that leads to a hypothesis.

However, appropriate assessments should also require students to recognize an appropriate hypothesis
from atestable question or investigation; recognize that a testable question should have a manipul ated
and responding variable; or identify the manipulated and responding variables in a question.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.2 Identify independent (manipulated), dependent (responding), and controlled variables in
an experiment.
Taxonomy Level: 1.1-B Remember Conceptual Knowledge

Previous/Future knowledge: In 4" grade (4-1.5), students recognized the correct placement of
variables on aline graph. In 7" grade (7-1.5), students will explain the relationship between
independent and dependent variables in controlled a scientific investigation through the use of
appropriate graphs, tables, and charts.

It is essential for students to know that in an experiment there are three types of variables.

e The manipulated variable (changed or tested in the experiment) is aso called the independent
variable.

e Thevariablesthat are kept the same, or unchanged, in the experiment are called the controlled
variables.

e Theresponding variable (the result of, or response to, the manipulated variable) is aso called the
dependent variable.

For example, a student conducts an experiment to test whether changing the surface of the floor will
increase the distance atoy car will roll. The student uses carpet, rubber mat, and the floor. When the
car is pushed with the same amount of force on each surface, the student finds that it rolls farther on
the floor than the carpet or rubber mat. The independent (manipulated) variable is the surface of the
floor. The controlled variables are the size of the carpet and rubber mat, the same toy car, and the
force with which the car is pushed. The dependent (responding) variable is the distance the car rolled.

NOTE TO TEACHER: Students should be using both terms independent (manipulated) and
dependent (responding) when describing variables.

Assessment Guidelines:

The objective of thisindicator isto identify variables in an experiment; therefore, the primary focus of
assessment should be to recognize a variable as independent (manipul ated), dependent (responding),
and controlled in an experiment.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.3 Plan and conduct controlled scientific investigations, manipulating one variable at a time.
Taxonomy Level: 6.2and 3.1 Create and Apply Conceptual Knowledge

Previous/Future knowledge: In 1% grade (1-1.3), students carried out simple scientific investigations
when given clear directions. In 2™ grade (2-1.1), students carried out simple scientific investigations to
answer questions about familiar objects and events. In 4™ grade, students summarized the
characteristics of asimple scientific investigation that represent afair test (including a question that
identifies the problem, a prediction that indicates a possible outcome, a process that tests one
manipulated variable at a time, and results that are communicated and explained) (4-1.3) and
constructed and interpreted diagrams, tables, and graphs made from recorded measurements and
observations (4-1.6). In 7" grade, students will explain the reasons for testing one independent variable
at atimein acontrolled scientific investigation (7-1.3) and will explain the importance that repeated
trials and a well-chosen sample size have with regard to the validity of a controlled scientific
investigation (7-1.4). In 8" grade, students will design a controlled scientific investigation (8-1.1) and
will explain the importance of and requirements for replication of scientific investigations (8-1.5).

It is essential for students to know that a controlled scientific investigation determines the effect of an
independent variable in an experiment, when all other variables are controlled. Every controlled
scientific investigation provides information. Thisinformation is called data. Dataincludes both
scientific observations and inferences.

e A scientific observation is gained by carefully identifying and describing properties using the five
senses or scientific tools and can be classified as quantitative or qualitative.

o0 Quantitative observations are observations that use numbers (amounts) or measurements
(including the unit label) or observations that make relative comparisons, such as more than,
all, lessthan, few, or none.

o0 Qualitative observations are observations that are made using only the senses and refer to
specific properties.

e Aninferenceis an explanation or interpretation of an observation based on prior experiences or
supported by observations made in the investigation. They are not final explanations of the
observation. There may be several logical inferences for a given observation. Thereis no way to
be sure which inference best explains the observation without further investigation.

In order to design a controlled scientific investigation some or al of the following steps should be

included:

e |dentify atestable question (tests one variable) that can be investigated

e Research information about the topic

e State the hypothesis as a predicted answer to the question, what may be the possible outcome of the
investigation

e Design an experiment to test the hypothesis, controlling all variables except the independent
(manipulated) variable
o0 Plan for independent (manipulated) and dependent (responding) variables

Plan for factors that should be held constant (controlled variables)

List the materials needed to conduct the experiment

List the procedures to be followed

Plan for recording, organizing and analyzing data

e Conduct the experiment and record data (observations) in tables, graphs, or charts

© O 0O
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

e Anayzethe datain the tables, graphs, or charts to figure out what the data means (describe the
relationship between the variables)

e Compare the results to the hypothesis and write a conclusion that will support or not support the
hypothesis based on the recorded data

e Communicate the results to others

It is essential for students to conduct a controlled scientific investigation after planning the

experimental design.

e Appropriate tools should be selected and used.

e Appropriate safety precautions should be taken when conducting the investigation.

e Measurements and observations should be recorded accurately in the appropriate table, chart, or
graph.

It is not essential for students to design or conduct an experiment that includes a controlled set-up
(7-1.3).

Assessment Guidelines:

One objective of thisindicator isto plan controlled scientific investigations, manipulating one variable
at atime; therefore, the primary focus of assessment should be to design the procedures for completing
ascientific investigation where one variable is manipulated. However, appropriate assessments should
also require students to recognize steps appropriate for conducting a controlled investigation; detect
inappropriate steps in a given investigation; or organize the results of the investigation in tables or
charts.

Another objective of thisindicator isto conduct controlled scientific investigations, manipulating one
variable at atime; therefore, the primary focus of assessment should be to carry out the procedures for
completing a scientific investigation where one variable is manipulated. However, appropriate
assessments should also require students to summarize the steps of a controlled investigation; use
appropriate tools and safety precautions when conducting the investigation; identify appropriate tools
for an investigation; recognize measurements and observations that are accurate and inaccurate in an
investigation.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.4 Use appropriate tools and instruments (including a timing device and a 10x magnifier)
safely and accurately when conducting a controlled scientific investigation.
Taxonomy Level: 3.2-C Apply Procedural Knowledge

Previous/future knowledge: In previous grades, students used magnifiers and eyedroppers (K-1.2),
rulers (1-1.2), thermometers, rain gauges, balances, and measuring cups (2-1.2), beakers, meter tapes
and sticks, forceps/tweezers, tuning forks, graduated cylinders, and graduated syringes (3-1.5), and a
compass, an anemometer, mirrors, and aprism (4-1.2) safely, accurately, and appropriately. In future
grades, students will continue to use these tools, when appropriate, as well as use new tools when
collecting scientific data. A completelist of tools can be found in Appendix A of the Academic
Standards.

It is essential for students to know that different instruments or tools are needed to collect different
kinds of data.
e A timing deviceisan instrument used to measure time.
o Anexample of atiming deviceisastop watch or clock with a second hand.
o Timeismeasured in seconds (s), minutes (min), hours (hr), and days.
e A 10x magnifier isatool that is used to enlarge objects or see details.
0 Objects seen through a 10x magnifier look ten times larger than they do with the unaided eye.

It is essential for students to use care when handling these tools when gathering data.
e Care should be taken not to break or drop the timing device or magnifier.

It is also essential for students to use tools from previous grade levels that are appropriate to the
content of this grade level such as eyedroppers, magnifiers, rulers (measuring to centimeters or
millimeters), pan balances (measuring in grams), thermometers (measuring in °F and °C), beakers
(measuring liters or milliliters), forceps/tweezers, graduated cylinders (measuring in milliliters),
graduated syringes (measuring in milliliters), meter sticks and meter tapes (measuring in meters,
centimeters, or millimeters), or compasses to gather data. Other units of measurement that students
should be familiar with are kilograms (mass) or kilometers (distance).

NOTE TO TEACHER: Seeinformation in previous grades regarding how to use each tool.
All temperature readings during investigations will be taken using the Celsius scale unless the data
refers to weather when the Fahrenheit scaleis used.

It is not essential for students to know how to use spring scales or amore complex magnifier such as
amicroscope. Tools from previous grades that are not appropriate to the content of this grade level are
not essential; however, these terms may be used as distracters (incorrect answer options) for
assessment, for example measuring cups, rain gauges, tuning forks, anemometers, mirrors (plane/flat),
or prisms. Students do not need to convert measurements from English to metric or metric to English.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

Assessment Guidelines:

The objective of thisindicator isto usetools safely, accurately, and appropriately when gathering data;
therefore, the primary focus of assessment should be to apply correct procedures to the use of atiming
device, a10x magnifier, and other tools essential to the grade level that would be needed to conduct a
science investigation. However, appropriate assessments should also require students to identify
appropriate uses for atiming device, or a10x magnifier; illustrate the appropriate tool for an
investigation using pictures, diagrams, or words; recall how to accurately determine the measurement
from the tool; or recognize ways to use science tools safely, accurately, and appropriately.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.5 Construct a line graph from recorded data with correct placement of independent
(manipulated) and dependent (responding) variables.
Taxonomy Level: 6.3-C Create Procedural Knowledge

Previous/Future knowledge: In 4™ grade, students recognized the correct placement of variables on a
line graph (4-1.5) and constructed and interpreted diagrams, tables, and graphs made from recorded
measurements and observations (4-1.6). In 7" grade (7-1.5), students will explain the relationships
between independent and dependent variables in a controlled scientific investigation through the use of
appropriate graphs, tables, and charts.

It is essential for students to know that line graphs are used to represent data that has been collected
over adetermined amount of time (for example, change in fish population in aweek). Once the data
has been collected and organized in an appropriate data table, a graph can be constructed. To construct
aline graph, the following steps should be taken:
e Draw ahorizontal line (x-axis) and avertical line (y-axis) that meet at aright angle.
e |dentify the independent (manipulated) variable and the dependent (responding) variable from the
data.
0 Theindependent (manipulated) variable is written on the x-axis.
0 The dependent (responding) variable is written on the y-axis.
0 Include appropriate units of measurement for each variable.
e Look at therange of data (lowest and highest) to determine the intervals or increments (numbers on
the axes) of the x-axis and the y-axis.
o Theincrements do not need to be the same for both the x-axis and the y-axis, but should be
consistent on either axis.
0 Label the point at the right angle as zero (0).
e Plot the data on the graph as matched pairs. For example, every independent (manipul ated)
variable number will have a corresponding dependent (responding) variable number.
e Connect the points on the line graph.
e Write an appropriate title for the graph that contains the names of both variables.

NOTE TO TEACHER: A mnemonic device that can be used to teach the appropriate locations of the
variables on agraph isDRY MIX.

e DRY represents Dependent-Responding-Y -axis.

e MIX represents Manipul ated-Independent-X-axis.

It is not essential for students to construct circle graphs.

Assessment Guidelines:

The objective of thisindicator isto construct aline graph from recorded data with correct placement of
independent (manipulated) and dependent (responding) variables; therefore, the primary focus of
assessment should be to create a line graph with the proper placement of the variables and data from
the investigation. However, appropriate assessments should also require students to identify the correct
placement of variables on line graphs; identify the parts of aline graph; recognize appropriate
increments for aline graph of recorded data; recognize appropriate title for recorded data; match
appropriate title to a given line graph; exemplify appropriate line graphs from recorded data; or
compare line graphs with recorded data.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.6 Evaluate results of an investigation to formulate a valid conclusion based on evidence and
communicate the findings of the evaluation in oral or written form.
Taxonomy Level: 5.2-B Evaluate Conceptua Knowledge

Previous/Future knowledge: In 2" grade (2-1.3), students represented and communicated simple
data and explanations through drawings, tables, pictographs, bar graphs, and oral and written language.
In 3" grade (3-1.7), students explained why similar investigations might produce different results. In
4™ grade (4-1.6), students constructed and interpreted diagrams, tables, and graphs made from recorded
measurements and observations. In 7" grade, students will generate questions that can be answered
through scientific investigation (7-1.2) and will critique a conclusion drawn from a scientific
investigation (7-1.6). In 8" grade, students will construct explanations and conclusions from
interpretations of data obtained during a controlled scientific investigation (8-1.3) and will generate
questions for further study on the basis of prior investigations (8-1.4).

It is essential for students to know that data from an investigation can be organized in tables and

graphs so that avalid conclusion can be drawn.

e A valid conclusion is an explanation based on observations and collected data that states the
relationship between the independent (manipulated) and dependent (responding) variables.

e Inferences are sometimes needed to help form avalid conclusion.
o Aninferenceisan explanation or interpretation of an observation based on prior experiences or

supported by observations made in the investigation.

e A conclusion statement should include a comparison of the results of the investigation to the
hypothesis.

e Communicating the results of an experiment (in diagrams or graphs) allows others to evaluate and
understand the investigation.

e The conclusion can be presented in written form and/or orally.

It is not essential for students to generate a new question or new hypothesis from the results of an
investigation.

Assessment Guidelines:

One objective of thisindicator is to evaluate results of an investigation to formulate avalid conclusion
based on evidence and communicate the findings of the evaluation in oral or written form; therefore,
the primary focus of assessment should be to make judgments about an investigation based on the
results. However, appropriate assessments should also require students to recognize a valid conclusion
for agiven investigation; compare data recorded with the stepsin the investigation; identify and
exemplify observations and inferences used to formulate a valid conclusion; compare the conclusion
with the hypothesis; explain the results of an investigation; or identify graphs which correctly represent
given data.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.7 Use a simple technological design process to develop a solution or a product,
communicating the design by using descriptions, models, and drawings.
Taxonomy Level:

Previous/Future knowledge: Thisisthefirst time that the technological design process has been
introduced. In 6™ grade (6-1.4), students will use atechnological design process to plan and produce a
solution to a problem or a product (including identifying a problem, designing a solution or a product,
implementing the design, and evaluating the solution or the product). In high school Physical Science
(PS-1.8), students will compare the processes of scientific investigation and technological design.

It is essential for students to know that technology is any tool or process designed to help society in
someway. Technology applies scientific knowledge in order to develop a solution to a problem or
create a product to help meet human needs. Technology is usually developed because there is a need
or aproblem that needs to be solved. Technological design is the process of using scientific
knowledge and processes to devel op technology (such as solutions to a problem or a new or improved
product). Stepsin the technological design process include:
e |dentifying a problem or need

0 Research and gather information on what is already known about the problem or need
e Designing a solution or a product

0 Generate ideas on possible solutions or products
e |Implementing the design

0 Build and test a solution or a product
e Evaluating the solution or the product

0 Determineif the solution or product solved the problem

The steps of the design can be communicated using descriptions, models, and drawings.
e A scientific model is an ideathat allows usto create explanations of how the something may work.
Models can be physical or mental.

NOTE TO TEACHER: Studentsin 5" grade need to know the steps used in a simple technological
design, but do not have to carry out the steps to create the product or solution. However, to
conceptualize this process, the implementation of the steps would be helpful.

It is not essential for students to compare the processes of a controlled scientific investigation and the
technological design process or evaluate atechnological design or product on the basis of designated
criteria (including cost, time, and materials).

Assessment Guidelines:

The objective of thisindicator is to use a simple technological design process to develop a solution or a
product, communicating the design by using descriptions, models, and drawings; therefore, the primary
focus of assessment should be to apply the procedures for a simple technological design process as
listed in theindicator. However, appropriate assessments should also require studentsto illustrate the
design process through words, pictures, or diagrams; summarize the process of technological design;
identify the steps of technological design; or match a specific solution or product to a specific need or
problem.
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

5-1.8 Use appropriate safety procedures when conducting investigations.
Taxonomy Level: 3.2-C Apply Procedural Knowledge

Previous/Future knowledge: Inal grades students use appropriate safety procedures when
conducting investigations that are appropriate to their grade, tools, and types of investigations.

It is essential for students to know that care should be taken when conducting a science investigation
to make sure that everyone stays safe.

Safety procedures to use when conducting simple science investigations may be

e Always wear appropriate safety equipment such as goggles or an apron when conducting an
investigation.

Be careful with sharp objects and glass. Only the teacher should clean up broken glass.

Do not put anything in the mouth unless instructed by the teacher.

Follow al directions for completing the science investigation.

Follow proper handling of animals and plants in the classroom.

Keep the workplace neat. Clean up when the investigation is compl eted.

Practice all of the safety procedures associated with the activities or investigations conducted.
Tell the teacher about accidents or spills right away.

Use caution when mixing solutions.

Use caution when working with heat sources and heated objects.

Wash hands after each activity.

It is essential for students to use tools safely and accurately, including atiming device and a 10x
magnifier, when conducting an investigation.

NOTE TO TEACHER (safety while working with students):

e Teacher materials have lists of “ Safety Procedures” appropriate for the suggested activities.
Students should be able to describe and practice all of the safety procedures associated with the
activities they conduct.

e Most simpleinvestigations will not have any risks, aslong as proper safety procedures are
followed. Proper planning will help identify any potential risks and therefore eliminate any chance
for student injury or harm.

e Teachers should review the safety procedures before doing an activity.

e Lab safety rules may be posted in the classroom and/or |aboratory where students can view them.
Students should be expected to follow these rules.

e A lab safety contract is recommended to notify parents/guardians that classroom science
investigations will be hands-on and proper safety procedures will be expected. These contracts
should be signed by the student and the parents or guardians and kept on file to protect the student,
teacher, school, and school district.

e Intheevent of alaboratory safety violation or accident, documentation in the form of awritten
report should be generated. The report should be dated, kept on file, include a signed witness
statement (if possible) and be submitted to an administrator.

o Materias Safety Data Sheets (MSDS) will be found in kitsif necessary.

e For further training in safety guidelines, you can obtain the SC Lab Safety CD or seethe Lab
Safety flip-chart (CD with training or flip-chart available from the SC Department of Education).
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Scientific Inquiry
5-1  The student will demonstrate an understanding of scientific inquiry, including the
foundations of technological design and the processes, skills, and mathematical thinking
necessary to conduct a controlled scientific investigation.

It is not essential for students to go beyond safety procedures appropriate to the kinds of
investigations that are conducted in a fifth grade classroom.

Assessment Guidelines:

The objective of thisindicator is to use appropriate safety procedures when conducting investigations;
therefore, the primary focus of assessment should be to apply correct procedures that would be needed
to conduct a science investigation. However, appropriate assessments should a so require students to
identify safety procedures that are needed while conducting an investigation; or recognize when safety
procedures are being used.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.1 Recall the cell as the smallest unit of life and identify its major structures (including
cell membrane, cytoplasm, nucleus, and vacuole).
Taxonomy level: 1.1and 1.2-A Remember Factual Knowledge

Previous/Future knowledge: Thisis the first time students have been introduced to cells. In 7™
grade (7-2.1), students will summarize the functions of the components of plant and animal cells,
including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and
vacuoles).

It is essential for students to know that all organisms are made of cells.

e Thecdl isthe smallest unit of living material having major structures within it allowing it to
live.

e Somekinds of organisms are just one cell. Thissingle cell isthe organism’s entire body.

e Many organisms are made of more than one cell.

Cedllsvary in size, but al cells contain these major structures:
Cell membrane
e The soft, flexible outside covering of acell that controls what comesin and out of acell.

Cytoplasm
e Theged-likefluid that fillsmost of acell. The other organelles are found in the cytoplasm.

Nucleus
e A small structure that controls everything the cell does.

Vacuole(s)

e Arestorage spacesin the cell.

e They can hold water and other nutrients that the cell needs.
o They can aso store wastes until the cell can get rid of it.

NOTE TO TEACHER: It is appropriate to introduce the mitochondria (where energy is made) as
amajor structure common to al cells.

It is not essential for students to know the other parts of acell (mitochondria, cell wall, or
chloroplasts), to compare plant and animal cells, or to know various types of cellsfound in the
body (blood, muscle, nerve).

Assessment Guidelines:

One objective of thisindicator isto recall the cell asthe smallest unit of life; therefore, the
primary focus of assessment should be to remember that the smallest unit of al organismsisthe
cell.

Another objective of thisindicator is to identify the major structures of a cell; therefore, the

primary focus of assessment should be to recall these major structures (including cell
membranes, a nucleus, vacuoles, and cytoplasm) in cells.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.2 Summarize the composition of an ecosystem, considering both biotic factors
(including populations, to the level of microorganisms, and communities) and
abiotic factors.

Taxonomy level: 2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: In 1% and 2" grade, students explained how distinct environments
of the world support different plants (1-2.5) or animals (2-2.3). In 3™ grade (3-2.3), students
recalled the characteristics of a habitat that allowed organisms to survive there. In 4™ grade (4-
2.2), students explained how the characteristics of distinct environments influence the variety of
organism there. In 7" grade (7-4), students will demonstrate an understanding of how organisms
interact with and respond to the biotic and abiotic components of their environment.

It is essential for students to know that an ecosystem contains all of the organisms and their

nonliving surrounding environment that contribute to the functioning of the ecosystem. An

example of an ecosystem is an estuary, including all of the animals, plants, water, soil, air, and

sunlight present and the interactions among them.

e Theliving parts of the ecosystem are called the biotic factors and include populations and
communities of organisms.

e Thenonliving parts of the ecosystem are called the abiotic factors and include the
temperature, water, soil, air, and sunlight.

The living organismsin an environment can be grouped in two ways:

Population

e All members of one kind of organism that live in aparticular area.

e Some examples of apopulation may be al of the white-tailed deer in aforest, al rainbow
trout in astream, or al of the bald cypress trees in the swamp.

e Microorganisms are living things that can be asingle-celled or multi-celled organism that is
too small to be seen without at least a 10x magnifier.

NOTE TO TEACHER: Students only need to know microorganisms as part of acommunity, not
individual populations.

Communities

e A group of different populations of organisms.

e Some examples of communities are all of the squirrels, acorn trees, and grassin a park; al of
the microorganisms in a pond; or al of the cacti, rattlesnakes, and scorpions in the desert.

It is not essential for students to know the types of microorganisms (paramecium, euglena, and
amoeba).
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

Assessment Guidelines:

The objective of thisindicator is to summarize the composition of an ecosystem; therefore, the
primary focus of assessment should be to generalize major points about the biotic and abiotic
components of an ecosystem. However, appropriate assessments should al so require students to
exemplify or illustrate components of an ecosystem; classify parts of an ecosystem as biotic or
abiotic; identify the organizational parts of an ecosystem; or classify organisms as populations or
communities.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.3 Compare the characteristics of different ecosystems (including estuaries/salt
marshes, oceans, lakes and ponds, forests, and grasslands).
Taxonomy level: 2.6-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have previously learned about habitats and distinct
ecosystemsin 1%, 2™ 39 and 4" grade. They have learned about the characteristics of different
environments and how changes can occur. Students have previously learned about rivers and
streams, tropical rain forests, deserts and polar regionsin 4™ grade (4-2.2).

It is essential that students to know that there are different types of ecosystems (terrestrial and
aquatic). These ecosystems can be divided into two types according to their characteristics:

Terrestrial
e Land-based ecosystemsinclude forests and grasslands.

0 Forests have many trees (with needles or with leaves), shrubs, grasses and ferns, and a
variety of animals. They usually get more rain than grasslands. Temperaturesin the
forests may vary depending on where the forest is located.

o0 Grasslands have fertile soil and are covered with tall grasses. They usually get a medium
amount of rain, but less than forests. Temperatures may aso vary depending on where the
grassland islocated. Some examples of animalsthat live in the grasslands are prairie
dogs, bison, and grasshoppers.

Agquatic
e Water-based ecosystems may be fresh water (Iakes and ponds) or saltwater (oceans, estuaries
and saltwater marshes).
0 Lakesand ponds are bodies of freshwater that are surrounded by land. Ponds are usually
shallower than lakes and the temperature of the water usually stays the same from top to
bottom. Plants and algae usually grow along the edges where the water is shallow. Some
examples of animals may be different types of fish, amphibians, ducks, turtles, or
beavers.
0 Oceans are large bodies of satwater divided by continents. Oceans have many types of
ecosystems depending on the conditions (sunlight, temperature, depth, salinity) of that
part of the ocean.
=  Most organisms live where the ocean is shallow (from the shoreline to the continental
shelf) because sunlight can reach deep and the water is warm making food is
abundant. Some examples of organismsthat live in the shallow ocean may be drifters
(jellyfish or seaweed), swimmers (fish), crawlers (crabs), and those anchored to the
ocean floor (coras).

= Some organisms live in the open ocean, near the surface or down to the deep ocean
bottom. Plankton float in the upper regions of the water. Some organisms swim to
the surface to find food or for air (whales, turtles, sharks) while others stay live closer
to the bottom (certain fish, octopus, tubeworms).
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

0 Estuaries are found where the freshwater rivers meet the oceans. They are saltier than a
river, but not as salty asthe ocean. The amount of salt (salinity) changes as the tides
comein and out. Estuaries contain salt marshes with grasses and marsh plants adapted to
this changing water. Some examples of animals that live in the estuaries/salt marshes
may be crabs, shrimp, birds such as blue heron and egrets, and muskrats.

It is not essential for students to know the different types of forests (coniferous, deciduous,
rainforests), to name the specific ocean zones, or the locations of these environments on a map.
Students have aready studied rainforests, rivers and streams, polar regions, and deserts.

Assessment Guidelines:

The objective of thisindicator isto compare characteristics of different ecosystems; therefore,
the primary focus of assessment should be to for students to detect similarities and differences
between aquatic ecosystems and between terrestrial ecosystems. However, appropriate
assessments should also require students to identify an ecosystem based on its description; or
exemplify characteristics of each ecosystem.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.4 Identify the roles of organisms as they interact and depend on one another through
food chains and food webs in an ecosystem, considering producers and consumers
(herbivores, carnivores, and omnivores), decomposers (microorganisms, termites,
worms, and fungi), predators and prey, and parasites and hosts.

Taxonomy level: 1.1-B  Remember Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-2.5), students summarized the organization of
simple food chains (including the roles of producers, consumers, and decomposers). In 7" grade
(7-4.2), students will illustrate the flow of energy in food chains, food webs and energy
pyramids.

It is essential for students to know that all organisms need energy to live and grow. This energy
is obtained from food. The role an organism serves in an ecosystem can be described by the way
in which it getsits energy.

Producers
e Plantsare called producers because they are able to use light energy from the Sun to produce
food (sugar) from carbon dioxide in the air and water.

Consumers
e Animals cannot make their own food so they must eat plants and/or other animals.
e They are called consumers.
e There are three main groups of consumers.
0 Animalsthat eat only plants are called herbivores.
o0 Animasthat eat only animals are called carnivores.
0 Animalsthat eat both animals and plants are called omnivores.

Decomposers

e Consumers (including microorganisms, termites, worms, and fungi) that get the energy they
need by breaking down dead or decaying matter.

e These decomposers speed up the decaying process that rel eases nutrients back into the food
chain for use by plants.

One way to show how energy is passed through an ecosystem is through afood chain.

e A food chainisaseriesof plants and animalsin which each organism is a source of food
(energy) for the next in the series.

e Inatypica food chain, plants use the Sun’s energy to make their own food and then are
eaten by one kind of animal which in turn is eaten by another kind of animal.

e Most organisms are part of more than one food chain and eat more than one kind of food in
order to meet their energy requirements.

e Interconnected food chains form afood web.

e Most food chains have no more than six organisms.

e There cannot be too many linksin asingle food chain because the animals at the end of the
chain would not get enough food (energy) to stay alive.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

e Therole of an organism can beidentified by its placement on the food chain.
e Decomposers are not typically noted on afood chain; they will break down any organism on
the food chain when it dies.

An example of a grassland food chain:

Sun Grass Grasshopper | Toad Snake Hawk
— — — — — —
Producer Consumer Consumers

Note that the arrows are drawn from food source = to food consumer

Organisms can also be identified based on how they interact with other organisms.

e Predators are animalsthat hunt and kill other animals for food.

e Prey are animasthat are hunted and killed as food for other animals.

e A parasiteisan organism that spends a significant portion of itslifein or on aliving host
organism usually causing harm to the host without immediately killing it.

e Hosts are organisms or cells that serve as ahome or a source of food for a parasite.

It is not essential for students to identify trophic levels found in afood chain or web, identify
energy pyramids, or know other relationships between organisms (such as mutualism,
commensalism, or symbiosis).

Assessment Guidelines:

The objective of thisindicator is to identify roles of organismsin an ecosystem; therefore, the
primary focus of assessment should be to recognize the roles of organismin afood chain or a
food web. However, appropriate assessments should al so require students to recall the roles of
producers, consumers (including herbivores, carnivores, and omnivores), and decomposers;
recognize from drawings or diagrams the components of afood chain or food web; or recognize
the roles of predators and prey as well as parasites and host.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.5 Explain how limiting factors (including food, water, space, and shelter) affect
populations in ecosystems.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have previously learned about the needs of living things
and the interdependence between animals and plants in their habitats (3-2), but they have not
explored the concept of limiting factors. In 7" grade (7-4.3), students will explain the
interactions between various environmental changes and limiting factors.

It is essential for students to know an ecosystem only has a certain amount food, water, space,

and shelter to support a certain number of organisms.

e Thereationship between numbers of organisms and the resources available in an ecosystem
is often described as the balance of nature.

e A condition or resource that keeps a population at a certain size is known as alimiting factor.

e If any of the limiting factors change, animal and plant populations may also change.

e Some changes may cause a population to increase; others may cause a population to
decrease.

Increases in population may result in overcrowding. Sometimes a population will grow too large

for the environment to support. Some examples that may cause a population to increase may be:

e |f there are more plants than usual in an area, populations of animals that eat that plants may
increase.

e |f the population of predators increases, the population of prey will decrease.

e |f the population of prey increases, the population of predators will also increase because of
the availability of food.

Other changes in limiting factors may cause a population to decrease. Some examples may be:

e |f thewater supply in an area decreases, the popul ation that needs that water may decrease.
Then the population of animals that eat that animal could decrease too.

e |f trees are cut down, die because of disease or parasites, the population of the animals that
use the trees for food or shelter will decrease.

e |If organisms no longer have enough space to survive, they will either have to move or will
die. This change in space may be due to human influence or natural hazards.

It is not essential for students to about carrying capacity or how a change in climate or how
biotic factors affect population sizes.

Assessment Guidelines:

The objective of thisindicator is to explain the how limiting factors affect populationsin
ecosystems; therefore, the primary focus of assessment should be for students to construct a
cause-and-effect model that shows how populations change due to limiting factors. However,
appropriate assessments should also require students to recall limiting factors; summarize ways
that limiting factors influence the balance of nature in an ecosystem; or exemplify ways that the
abiotic factors affect populations of organisms.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.1 Recall the cell as the smallest unit of life and identify its major structures (including
cell membrane, cytoplasm, nucleus, and vacuole).
Taxonomy level: 1.1and 1.2-A Remember Factual Knowledge

Previous/Future knowledge: Thisis the first time students have been introduced to cells. In 7™
grade (7-2.1), students will summarize the functions of the components of plant and animal cells,
including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and
vacuoles).

It is essential for students to know that all organisms are made of cells.

e Thecdl isthe smallest unit of living material having major structures within it allowing it to
live.

e Somekinds of organisms are just one cell. Thissingle cell isthe organism’s entire body.

e Many organisms are made of more than one cell.

Cedllsvary in size, but al cells contain these major structures:
Cell membrane
e The soft, flexible outside covering of acell that controls what comesin and out of acell.

Cytoplasm
e Theged-likefluid that fillsmost of acell. The other organelles are found in the cytoplasm.

Nucleus
e A small structure that controls everything the cell does.

Vacuole(s)

e Arestorage spacesin the cell.

e They can hold water and other nutrients that the cell needs.
o They can aso store wastes until the cell can get rid of it.

NOTE TO TEACHER: It is appropriate to introduce the mitochondria (where energy is made) as
amajor structure common to al cells.

It is not essential for students to know the other parts of acell (mitochondria, cell wall, or
chloroplasts), to compare plant and animal cells, or to know various types of cellsfound in the
body (blood, muscle, nerve).

Assessment Guidelines:

One objective of thisindicator isto recall the cell asthe smallest unit of life; therefore, the
primary focus of assessment should be to remember that the smallest unit of al organismsisthe
cell.

Another objective of thisindicator is to identify the major structures of a cell; therefore, the

primary focus of assessment should be to recall these major structures (including cell
membranes, a nucleus, vacuoles, and cytoplasm) in cells.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.2 Summarize the composition of an ecosystem, considering both biotic factors
(including populations, to the level of microorganisms, and communities) and
abiotic factors.

Taxonomy level: 2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: In 1% and 2" grade, students explained how distinct environments
of the world support different plants (1-2.5) or animals (2-2.3). In 3™ grade (3-2.3), students
recalled the characteristics of a habitat that allowed organisms to survive there. In 4™ grade (4-
2.2), students explained how the characteristics of distinct environments influence the variety of
organism there. In 7" grade (7-4), students will demonstrate an understanding of how organisms
interact with and respond to the biotic and abiotic components of their environment.

It is essential for students to know that an ecosystem contains all of the organisms and their

nonliving surrounding environment that contribute to the functioning of the ecosystem. An

example of an ecosystem is an estuary, including all of the animals, plants, water, soil, air, and

sunlight present and the interactions among them.

e Theliving parts of the ecosystem are called the biotic factors and include popul ations and
communities of organisms.

e Thenonliving parts of the ecosystem are called the abiotic factors and include the
temperature, water, soil, air, and sunlight.

The living organismsin an environment can be grouped in two ways:

Population

e All members of one kind of organism that live in aparticular area.

e Some examples of apopulation may be al of the white-tailed deer in aforest, al rainbow
trout in astream, or al of the bald cypress trees in the swamp.

e Microorganisms are living things that can be asingle-celled or multi-celled organism that is
too small to be seen without at least a 10x magnifier.

NOTE TO TEACHER: Students only need to know microorganisms as part of acommunity, not
individual populations.

Communities

e A group of different populations of organisms.

e Some examples of communities are all of the squirrels, acorn trees, and grassin a park; al of
the microorganisms in a pond; or al of the cacti, rattlesnakes, and scorpions in the desert.

It is not essential for students to know the types of microorganisms (paramecium, euglena, and
amoeba).
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

Assessment Guidelines:

The objective of thisindicator is to summarize the composition of an ecosystem; therefore, the
primary focus of assessment should be to generalize major points about the biotic and abiotic
components of an ecosystem. However, appropriate assessments should al so require students to
exemplify or illustrate components of an ecosystem; classify parts of an ecosystem as biotic or
abiotic; identify the organizational parts of an ecosystem; or classify organisms as populations or
communities.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.3 Compare the characteristics of different ecosystems (including estuaries/salt
marshes, oceans, lakes and ponds, forests, and grasslands).
Taxonomy level: 2.6-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have previously learned about habitats and distinct
ecosystemsin 1%, 2™ 39 and 4" grade. They have learned about the characteristics of different
environments and how changes can occur. Students have previously learned about rivers and
streams, tropical rain forests, deserts and polar regionsin 4™ grade (4-2.2).

It is essential that students to know that there are different types of ecosystems (terrestrial and
aquatic). These ecosystems can be divided into two types according to their characteristics:

Terrestrial
e Land-based ecosystemsinclude forests and grasslands.

0 Forests have many trees (with needles or with leaves), shrubs, grasses and ferns, and a
variety of animals. They usually get more rain than grasslands. Temperaturesin the
forests may vary depending on where the forest is located.

o0 Grasslands have fertile soil and are covered with tall grasses. They usually get a medium
amount of rain, but less than forests. Temperatures may aso vary depending on where the
grassland islocated. Some examples of animalsthat livein the grasslands are prairie
dogs, bison, and grasshoppers.

Agquatic
e Water-based ecosystems may be fresh water (Iakes and ponds) or saltwater (oceans, estuaries
and saltwater marshes).
0 Lakesand ponds are bodies of freshwater that are surrounded by land. Ponds are usually
shallower than lakes and the temperature of the water usually stays the same from top to
bottom. Plants and algae usually grow along the edges where the water is shallow. Some
examples of animals may be different types of fish, amphibians, ducks, turtles, or
beavers.
0 Oceans are large bodies of satwater divided by continents. Oceans have many types of
ecosystems depending on the conditions (sunlight, temperature, depth, salinity) of that
part of the ocean.
=  Most organisms live where the ocean is shallow (from the shoreline to the continental
shelf) because sunlight can reach deep and the water is warm making food is
abundant. Some examples of organismsthat live in the shallow ocean may be drifters
(jellyfish or seaweed), swimmers (fish), crawlers (crabs), and those anchored to the
ocean floor (coras).

= Some organisms live in the open ocean, near the surface or down to the deep ocean
bottom. Plankton float in the upper regions of the water. Some organisms swim to
the surface to find food or for air (whales, turtles, sharks) while others stay live closer
to the bottom (certain fish, octopus, tubeworms).
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

0 Estuaries are found where the freshwater rivers meet the oceans. They are saltier than a
river, but not as salty as the ocean. The amount of salt (salinity) changes as the tides
comein and out. Estuaries contain salt marshes with grasses and marsh plants adapted to
this changing water. Some examples of animals that live in the estuaries/salt marshes
may be crabs, shrimp, birds such as blue heron and egrets, and muskrats.

It is not essential for students to know the different types of forests (coniferous, deciduous,
rainforests), to name the specific ocean zones, or the locations of these environments on a map.
Students have aready studied rainforests, rivers and streams, polar regions, and deserts.

Assessment Guidelines:

The objective of thisindicator isto compare characteristics of different ecosystems; therefore,
the primary focus of assessment should be to for students to detect similarities and differences
between aquatic ecosystems and between terrestrial ecosystems. However, appropriate
assessments should also require students to identify an ecosystem based on its description; or
exemplify characteristics of each ecosystem.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.4 ldentify the roles of organisms as they interact and depend on one another through
food chains and food webs in an ecosystem, considering producers and consumers
(herbivores, carnivores, and omnivores), decomposers (microorganisms, termites,
worms, and fungi), predators and prey, and parasites and hosts.

Taxonomy level: 1.1-B  Remember Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-2.5), students summarized the organization of
simple food chains (including the roles of producers, consumers, and decomposers). In 7" grade
(7-4.2), students will illustrate the flow of energy in food chains, food webs and energy
pyramids.

It is essential for students to know that all organisms need energy to live and grow. This energy
is obtained from food. The role an organism serves in an ecosystem can be described by the way
in which it getsits energy.

Producers
e Plantsare called producers because they are able to use light energy from the Sun to produce
food (sugar) from carbon dioxide in the air and water.

Consumers
e Animals cannot make their own food so they must eat plants and/or other animals.
e They are called consumers.
e There are three main groups of consumers.
0 Animalsthat eat only plants are called herbivores.
0 Animasthat eat only animals are called carnivores.
0 Animalsthat eat both animals and plants are called omnivores.

Decomposers

e Consumers (including microorganisms, termites, worms, and fungi) that get the energy they
need by breaking down dead or decaying matter.

e These decomposers speed up the decaying process that rel eases nutrients back into the food
chain for use by plants.

One way to show how energy is passed through an ecosystem is through afood chain.

e A food chainisaseriesof plants and animalsin which each organism is a source of food
(energy) for the next in the series.

e Inatypica food chain, plants use the Sun’s energy to make their own food and then are
eaten by one kind of animal which in turn is eaten by another kind of animal.

e Most organisms are part of more than one food chain and eat more than one kind of food in
order to meet their energy requirements.

e Interconnected food chains form afood web.

e Most food chains have no more than six organisms.

e There cannot be too many linksin asingle food chain because the animals at the end of the
chain would not get enough food (energy) to stay alive.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

e Therole of an organism can beidentified by its placement on the food chain.
e Decomposers are not typically noted on afood chain; they will break down any organism on
the food chain when it dies.

An example of a grassland food chain:

Sun Grass Grasshopper | Toad Snake Hawk
— — — — — —
Producer Consumer Consumers

Note that the arrows are drawn from food source = to food consumer

Organisms can also be identified based on how they interact with other organisms.

e Predators are animalsthat hunt and kill other animals for food.

e Prey are animasthat are hunted and killed as food for other animals.

e A parasiteisan organism that spends a significant portion of itslifein or on aliving host
organism usually causing harm to the host without immediately killing it.

e Hosts are organisms or cells that serve as ahome or a source of food for a parasite.

It is not essential for students to identify trophic levels found in afood chain or web, identify
energy pyramids, or know other relationships between organisms (such as mutualism,
commensalism, or symbiosis).

Assessment Guidelines:

The objective of thisindicator is to identify roles of organismsin an ecosystem; therefore, the
primary focus of assessment should be to recognize the roles of organismin afood chain or a
food web. However, appropriate assessments should al so require students to recall the roles of
producers, consumers (including herbivores, carnivores, and omnivores), and decomposers;
recognize from drawings or diagrams the components of afood chain or food web; or recognize
the roles of predators and prey as well as parasites and host.
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Ecosystems: Terrestrial and Aquatic
5-2  Students will demonstrate an understanding of relationships among biotic and
abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

5-2.5 Explain how limiting factors (including food, water, space, and shelter) affect
populations in ecosystems.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have previously learned about the needs of living things
and the interdependence between animals and plants in their habitats (3-2), but they have not
explored the concept of limiting factors. In 7" grade (7-4.3), students will explain the
interactions between various environmental changes and limiting factors.

It is essential for students to know an ecosystem only has a certain amount food, water, space,

and shelter to support a certain number of organisms.

e Thereationship between numbers of organisms and the resources available in an ecosystem
is often described as the balance of nature.

e A condition or resource that keeps a population at a certain size is known as alimiting factor.

e If any of the limiting factors change, animal and plant populations may also change.

e Some changes may cause a population to increase; others may cause a population to
decrease.

Increases in population may result in overcrowding. Sometimes a population will grow too large

for the environment to support. Some examples that may cause a population to increase may be:

e |f there are more plants than usual in an area, populations of animals that eat that plants may
increase.

e |f the population of predators increases, the population of prey will decrease.

e |f the population of prey increases, the population of predators will also increase because of
the availability of food.

Other changes in limiting factors may cause a population to decrease. Some examples may be:

e |f thewater supply in an area decreases, the popul ation that needs that water may decrease.
Then the population of animals that eat that animal could decrease too.

e |f trees are cut down, die because of disease or parasites, the population of the animals that
use the trees for food or shelter will decrease.

e |If organisms no longer have enough space to survive, they will either have to move or will
die. This change in space may be due to human influence or natural hazards.

It is not essential for students to about carrying capacity or how a change in climate or how
biotic factors affect population sizes.

Assessment Guidelines:

The objective of thisindicator is to explain the how limiting factors affect populationsin
ecosystems; therefore, the primary focus of assessment should be for students to construct a
cause-and-effect model that shows how populations change due to limiting factors. However,
appropriate assessments should also require students to recall limiting factors; summarize ways
that limiting factors influence the balance of nature in an ecosystem; or exemplify ways that the
abiotic factors affect populations of organisms.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.1 Explain how natural processes (including weathering, erosion, deposition,
landslides, volcanic eruptions, earthquakes, and floods) affect Earth’s oceans and
land in constructive and destructive ways.

Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.8), studentsillustrated changes in Earth’s surface
that are due to slow processes (including weathering, erosion, and deposition) and those changes
dueto rapid features (landslides, volcanic eruptions, floods and earthquakes). The primary focus
was to provide examples of such changes. In 8" grade (8-3.6) the concept of plate tectonics, the
movement of Earth’s crustal plates, including its relationship to earthquakes and vol canoes, will
be further studied.

It is essential for students to know Earth’s oceans and land can be affected in constructive ways
and destructive ways by natural processes.

Constructive
e Processes that create landforms (deposition, landslides, volcanic eruptions, floods)

Destructive

e Processes that destroy landforms (weathering, erosion, landslides, volcanic eruptions,
earthquakes, floods)

Natural processes that can affect Earth’s oceans and land include:

Weathering

e Weathering is ageneral term used to describe processes that break down rocks at or near the
surface of the earth.

e Weathering can be either physical or chemical.

e These processes cause the surface of the earth to dissolve, decompose, and break into smaller
pi eces.

e Water isan important cause of weathering.

e Plants cause weathering when roots break apart rock.

e Changesin temperature can break rock, aswell asice forming inside cracks in the rock
causing it to break even more.

e Anything that causes rocks to wear down or break apart is a cause of weathering.

Erosion
e Erosion isthe movement of sediments and soil by wind, water, ice, and gravity.

Deposition

e Deposition isthe dropping, or depositing, of sediments by water, wind, or ice.

e Deposition builds up new land on Earth’s surface, like adelta at the end of ariver or the pile
up of asand dune in the desert.

e Shells on the beach are deposition by ocean waves.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

Landslides

e Landdlides are mass movements of land due to gravity.

e Landslides can cause buildingsto fall, or power and gas lines to break.
e Landslides even occur on the continental slope in the ocean.

Volcanic eruptions

¢ Volcanoes are mountains with openings in Earth’ s crust through which magma, gases, and
ash reach Earth’ s surface.

e Volcanoes can change Earth’ s surface.

e When the magma erupts from the volcano the top of the mountain can be changed, either
built up or exploded off.

e Thelavaand ash can destroy forests and bury fields.

e Volcanic eruptions can even change Earth’ s weather patterns.

e Volcanic eruptions aso occur under the oceans; these volcanoes that are built up are called
seamounts.

e |If the seamount rises above the ocean surfaceit is called a volcanic island (for example
Hawaii or Japan).

Earthquakes

e Earthquakes are vibrations on Earth’ s surface caused by sudden movement in Earth, often
along afault, abreak in Earth’s surface.

e Some earthquakes cause little damage and some cause alot of damage.

e Large earthquakes can cause landslides.

e Earthquakes under the ocean can cause huge waves, called tsunamis that destroy land and
cause great damage if they come ashore.

Floods

e Floods occur when alarge amount of water covers land that is usually dry.

e When the flood occurs, rapid erosion can take place and move soil and sediments away.
e When the flood recedes, new sediment is left behind and can build up rich soil deposits.

It is not essential for students to know about the movement of Earth’s plates (the theory of
plate tectonics), or how volcanoes, mountains, and earthquakes are produced.

Assessment Guidelines:

The objective of thisindicator isto explain the effects natural processes on the Earth’s oceans
and land; therefore, the primary focus of assessment should be to construct a cause-and-effect
model of the various ways that the ocean and land is affected by the processes of weathering,
erosion, deposition, landslides, vol canic eruptions, earthquakes and floods. However,
appropriate assessments should also require students to recall what each of the processes are;
compar e constructive and destructive processes; illustrate with pictures or diagrams the changes
that take place with these processes; classify the processes as constructive or destructive; or
exemplify ways that the processes affect the land and oceans.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.2 Illlustrate the geologic landforms of the ocean floor (including the continental shelf
and slope, the mid-ocean ridge, rift zone, trench, and the ocean basin).
Taxonomy level: 2.2-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.6), studentsillustrated Earth’s land features,
including volcanoes, mountains, valleys, canyons, caverns, and islands). The concept of the
geologic landforms of the ocean floor is new content for this grade. This concept will be further
studied in high school Earth Science.

It is essential for students to know that the ocean floor contains geologic structures. These
features can be illustrated using words descriptions, pictures, or diagrams. These landforms
include:

Continental shelf

e The edges of the continents slope down from the shore into the ocean.

e The part of the continent located under the water is known as the continental shelf.

e Thewidth of the continental shelf varies around the edges of the continents.

e Insome places the continental shelf isfairly shallow and in other place it becomes very deep,
but it is not the deepest part of the ocean.

Continental slope

e The steep slope where the continental shelf drops to the bottom of the ocean floor is called
the continental slope.

e The depth of the ocean water increases greatly here.

Mid-ocean ridge

e On the bottom of the ocean, there is a central ridge, or mountain range, that divides the ocean
floor into two parts.

e These underwater volcanic mountains are known as the mid-ocean ridge.

e Volcanic mountains not formed on the mid-ocean ridge are called seamounts.

Rift zone
e Inthe center of the highest part of the mid-ocean ridge is a narrow trench called arift.

e Underwater volcanic activity that adds mountains to either side of the mid-ocean ridge occurs
at therift zone.

Trenches
e There are many steep-sided canyons and deep, narrow valleys in the bottom of the ocean.

e Ocean trenches are the deepest part of the ocean basin and are deeper than any valley found
on land.

Ocean basin

e Located on either side of the mid-ocean ridge is the ocean basin.

e Itismadeup of low hillsand flat plains.

e Theflat areaof the ocean basin is called the abyssal plain. Seamounts are generally formed
on the ocean basin.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

It is not essential for students to know about ocean floor spreading; continental plates and
boundaries; or deep-ocean exploration efforts. Deep ocean-mapping methods are not necessary,
but in discussion or activity it may give the students a better idea of how scientists |earned about
the features on the ocean floor.

Assessment Guidelines:

The objective of thisindicator isto illustrate geol ogic landforms of the ocean floor; therefore,
the primary focus of assessment should be to give or useillustrations to show aspects of these
features (including the continental shelf and slope, the mid-ocean ridge, rift zone, trench, and the
ocean basin). However, appropriate assessments should also require students to recall
information about each landform region of the ocean floor; or interpret a diagram showing the
ocean floor regions.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.3 Compare continental and oceanic landforms.
Taxonomy level: 2.6-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.6), students illustrated Earth’s continental
landforms, including vol canoes, mountains, valleys, canyons, caverns, and islands. In 5" grade
(5-3.2), studentsiillustrated landforms found on the ocean floor. Students should be able to make
a comparison between these two types of landforms.

It is essential for students to know that Earth is made of solid land. Some of the land is |ocated
above Earth’ swater and some is located below the oceans. However, there are similarities and
differences between the landforms found on the continents and those found on the ocean floor.

NOTE TO TEACHER: Students need to base comparisons of continental and oceanic landforms
on content from previous learning and other indicators.

Continental and Oceanic Landforms

Description Continental Oceanic
Low land between hills Valley Rift
or mountains
Deep valley with high Canyon Trench
steep sides
An opening in the surface Volcano Seamount and
from which lava flows Volcanic islands
Land which rises high Mountain range Mid-ocean ridge
above the ground
Wide, flat areas of land Plains Abyssal plains

It is not essential for students to know a comparison of other features or compare how these
features are made.

Assessment Guidelines:

The objective of thisindicator isto compare continental and oceanic landforms; therefore, the
primary focus of assessment should be to detect ways that these objects are alike and different.
However, appropriate assessments should also require students to identify the landform as
continental or oceanic; or exemplify the landforms by their locations.
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Landforms and Oceans

5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)
5-3.4 Explain how waves, currents, tides, and storms affect the geologic features of the

ocean shore zone (including beaches, barrier islands, estuaries, and inlets).
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 4™ grade (4-4.4), students summarized the conditions and
effects of severe weather phenomenaincluding thunderstorms and hurricanes. The concept of

the

geologic features of the ocean shore zone is new content for this grade.

It is essential for students to know that the area where the ocean meetsthe land is called the
ocean shore zone. The ocean shore zone has distinct geologic features that can be affected by
waves, currents, tides, and storms. Beaches, barrier idlands, estuaries, and inlets are al affected
by these natural processes.

Beaches

The shoreline, or coast, is the area where the land meets the ocean.

Some shorelines are rocky. Shorelines made of sand are called beaches.

Shorelines are always changing because of wind and water.

Waves can wear away the land and expose arocky shore or the waves can deposit sand along
the shore and form a beach. If the waves reach the beach at an angle, the sand is moved along
the coast.

Currents, called longshore currents, along the shoreline can move sand from one location to
another.

Tides can bring in sand, shells, and ocean sediments at high tide and |eave them behind when
the tide goes out.

Storms can cause wave action that removes sand from beaches.

Barrier islands

Islands are pieces of land surrounded by water on all sides. Islands with sandy beaches are
called barrier islands.

These barrier islands are naturally occurring and function to protect the mainland from the
effects of waves on its shore.

As the waves deposit sand on the beaches, the shapes of the barrier islands change.
Currents can move the sand from one end of the island to the other.

Estuaries

Effective August 2007

All riversflow into the oceans.

The areawhere ariver meets the ocean is known as an estuary.

Estuaries have a mixture of freshwater and saltwater.

Waves can deposit sand in the estuaries.

At high tide, ocean water brings in sediments and sea life that feed and nourish lifein the
estuary.




Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

Inlets

e Inletsare the water-filled spaces between the barrier islands.

e Asthetides change, the amount of water in the inlet will change.

e Ocean currents and storms can change the shape of an inlet opening.

Large storms, for example hurricanes, can also cause massive construction or destruction of
beaches, barrier islands, estuaries, and inlets because they produce high waves, storm surges, and
heavy winds.

NOTE TO TEACHER: Looking at a map of South Carolinawith its many beaches, barrier
islands, estuaries, and inlets will allow students to visualize these features for better
understanding. Pictures of these features on the South Carolina coast would also be helpful.

It is not essential for students to know about harbors or sounds as features. The effects of rip
currents are not necessary; longshore currents are the primary current studied in this indicator.

Assessment Guidelines:

The objective of thisindicator isto explain the effects waves, currents, tides, and storms on the
ocean shore zone; therefore, the primary focus of assessment should be to construct a cause-and-
effect model of the various ways that beaches, barrier islands, estuaries, and inlets are affected by
these events. However, appropriate assessments should also require studentsto recall that
beaches, barrier islands, estuaries, and inlets are geologic features of the ocean shore zone; or
infer changes on the ocean shore zone that occur as aresult of waves, currents, tides and storms.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.5 Compare the movement of water by waves, currents, and tides.
Taxonomy level: 2.6-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-5.4), students explained the relationship between
the motion of an object and the pull of gravity. In 4™ grade, students compared the location of
Earth and the Moon in the solar system (4-3.2) and illustrated the Moon’ s phases and the Moon’s
effect on ocean tides (4-3.6). In 8" grade (8-4.4), students will explain how the motions of Earth
and the Moon affect the motion of the tides.

It is essential for students to know that water on Earth can be moved in various ways. Three
ways that water can be moved are by:

Waves

e Therepeated movement of water is known as awave.

e All waves have the same parts. The highest part is known as the crest and the lowest part is
known as the trough.

Most ocean waves are caused by winds that are blown across the surface of the water.

A wave changes shape when it reaches the shore.

Asthe top of the wave curls over it forms a breaker.

Sometimes giant seawaves, called tsunamis, are caused by underwater earthquakes, volcanic
eruptions, or landslides.

Currents

e Flowing streams of water that move continually through the ocean in a specific direction are
caled currents.

e Some currents flow at the ocean’ s surface and some are found deeper in the ocean.

Surface currents are caused by the movement of Earth and by the force and direction of

wind.

The movement of Earth and winds causes these currents to flow along curved paths.

Warm water and cold water are moved to different regions on Earth as aresult of currents.

Warm surface currents are driven by Earth’s rotation from the tropics to higher latitudes.

Cold surface currents are driven by Earth’s rotation from the polar latitudes toward the

equator.

Tides

Several times during the day, the level of water at the ocean shore changes.
Thisregular rise and fall of watersin oceans and seasis called atide.
Tides are caused by the pull of the Moon’s gravity on Earth.

Asthe Moon movesin relation to Earth, the water on Earth moves too.

As Earth spins on its axis, the part of the ocean facing the Moon will bulge.
High tide occurs when the water level is at its highest point.

Low tide occurs when the water level isat it lowest point.

Tidesrise and fall about twice aday.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

It is not essential for students to know about the formation of deep-ocean currents; or explain
how the motions of Earth and the Moon affect the motion of the tides, as this will be discussed
further in 8" grade.

Assessment Guidelines:

The objective of thisindicator isto compare the ways that waves, currents, and tides move
water; therefore, the primary focus of assessment should be to detect ways that water is moved
by these ocean movements. However, appropriate assessments should also require students to
identify awave, current, or tides based on its description; classify awave, current, or tide by their
characteristics; identify parts of awave; compare high and low tides; or compare warm and cold
surface currents.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.6 Explain how human activity (including conservation efforts and pollution) has
affected the land and the oceans of Earth.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 4™ grade (4-2.6), students explained how organisms cause
changes in their environment. In 7" grade (7-4.6), students will explain the implications of the
depletion of resources and the importance of conservation of resources.

It is essential for students to know that human activities can benefit the land and oceans by
preserving the resources that these areas provide.

e Natural resources are the materials that people can take or use from Earth.

e Resources may include air, water, trees, rocks and minerals, soil, or coal and ail.

Conservation Efforts

e Thewise use of natural resourcesis called conservation.

e Human activities that help to keep the natural resources of Earth available and clear of
pollution are conservation efforts.

e Some effortsinvolve everyone trying to reduce (use less of something), reuse (use something
over again), and recycle (make something new from an old product).

e Other effortsinvolve trying to save the land and oceans through clean-up projects, installing
fence lines to prevent dune erosion or jetties along the entrance to harbors or groins along
beaches in an effort to keep sand from washing away.

e Beach renourishment projects help to restore sand on beaches.

e Planting trees, bushes, or grassisaway to improve air quality as well as keep erosion from
carrying away soil.

Pollution

e Pollution is anything that harms the natural environment.

e When the taking or using of natural resources causes harm to Earth’s air, water including
oceans, or land, then the human activity has caused pollution.

e Oceansarerichinfood, minerals, and other resources and can be easily polluted.

e Human activities can also harm the land and oceans causing resources to be polluted or
destroyed.

e Sometimes people may allow materials to be dumped into rivers not thinking that rivers flow
into the estuaries and ocean where they are harmful to life there.

e Careless dumping of trash on land or in oceans pollutes those areas;, smoke and fumes from
burning fuels pollutes the air; oil spills harm the ocean and can cause life there to be killed.

e Careless human activitiesin agriculture, industry, construction, or mining can cause pollution
on the land, in the water, and in the air.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

Assessment Guidelines:

The objective of thisindicator is to explain the effects of human activity on the land and oceans
of Earth; therefore, the primary focus of assessment should be to construct a cause-and-effect
model of how the various efforts or activities by people have conserved resulted in harm or
pollution to these areas. However, appropriate assessments should also require students to
summarize conservation efforts that make wise use of the land and oceans; summarize activities
that pollute the land or oceans; identify areas of the land or ocean where resources are being
conserved; or exemplify ways that the human activities affect land and oceans.

Effective August 2007 11




Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.1 Explain how natural processes (including weathering, erosion, deposition,
landslides, volcanic eruptions, earthquakes, and floods) affect Earth’s oceans and
land in constructive and destructive ways.

Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.8), studentsillustrated changes in Earth’s surface
that are due to slow processes (including weathering, erosion, and deposition) and those changes
dueto rapid features (landslides, volcanic eruptions, floods and earthquakes). The primary focus
was to provide examples of such changes. In 8" grade (8-3.6) the concept of plate tectonics, the
movement of Earth’s crustal plates, including its relationship to earthquakes and vol canoes, will
be further studied.

It is essential for students to know Earth’s oceans and land can be affected in constructive ways
and destructive ways by natural processes.

Constructive
e Processes that create landforms (deposition, landslides, volcanic eruptions, floods)

Destructive

e Processes that destroy landforms (weathering, erosion, landslides, volcanic eruptions,
earthquakes, floods)

Natural processes that can affect Earth’s oceans and land include:

Weathering

e Weathering is ageneral term used to describe processes that break down rocks at or near the
surface of the earth.

e Weathering can be either physical or chemical.

e These processes cause the surface of the earth to dissolve, decompose, and break into smaller
pi eces.

e Water isan important cause of weathering.

e Plants cause weathering when roots break apart rock.

e Changesin temperature can break rock, aswell asice forming inside cracks in the rock
causing it to break even more.

e Anything that causes rocks to wear down or break apart is a cause of weathering.

Erosion
e Erosion isthe movement of sediments and soil by wind, water, ice, and gravity.

Deposition

e Deposition isthe dropping, or depositing, of sediments by water, wind, or ice.

e Deposition builds up new land on Earth’s surface, like adelta at the end of ariver or the pile
up of asand dune in the desert.

e Shells on the beach are deposition by ocean waves.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

Landslides

e Landdlides are mass movements of land due to gravity.

e Landslides can cause buildingsto fall, or power and gas lines to break.
e Landslides even occur on the continental slope in the ocean.

Volcanic eruptions

¢ Volcanoes are mountains with openings in Earth’ s crust through which magma, gases, and
ash reach Earth’ s surface.

e Volcanoes can change Earth’ s surface.

e When the magma erupts from the volcano the top of the mountain can be changed, either
built up or exploded off.

e Thelavaand ash can destroy forests and bury fields.

e Volcanic eruptions can even change Earth’ s weather patterns.

e Volcanic eruptions aso occur under the oceans; these volcanoes that are built up are called
seamounts.

e |If the seamount rises above the ocean surfaceit is called a volcanic island (for example
Hawaii or Japan).

Earthquakes

e Earthquakes are vibrations on Earth’ s surface caused by sudden movement in Earth, often
along afault, abreak in Earth’s surface.

e Some earthquakes cause little damage and some cause alot of damage.

e Large earthquakes can cause landslides.

e Earthquakes under the ocean can cause huge waves, called tsunamis that destroy land and
cause great damage if they come ashore.

Floods

e Floods occur when alarge amount of water covers land that is usually dry.

e When the flood occurs, rapid erosion can take place and move soil and sediments away.
e When the flood recedes, new sediment is left behind and can build up rich soil deposits.

It is not essential for students to know about the movement of Earth’s plates (the theory of
plate tectonics), or how volcanoes, mountains, and earthquakes are produced.

Assessment Guidelines:

The objective of thisindicator isto explain the effects natural processes on the Earth’s oceans
and land; therefore, the primary focus of assessment should be to construct a cause-and-effect
model of the various ways that the ocean and land is affected by the processes of weathering,
erosion, deposition, landslides, vol canic eruptions, earthquakes and floods. However,
appropriate assessments should also require students to recall what each of the processes are;
compar e constructive and destructive processes; illustrate with pictures or diagrams the changes
that take place with these processes; classify the processes as constructive or destructive; or
exemplify ways that the processes affect the land and oceans.

Effective August 2007




Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.2 Illlustrate the geologic landforms of the ocean floor (including the continental shelf
and slope, the mid-ocean ridge, rift zone, trench, and the ocean basin).
Taxonomy level: 2.2-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.6), studentsillustrated Earth’s land features,
including volcanoes, mountains, valleys, canyons, caverns, and islands). The concept of the
geologic landforms of the ocean floor is new content for this grade. This concept will be further
studied in high school Earth Science.

It is essential for students to know that the ocean floor contains geologic structures. These
features can be illustrated using words descriptions, pictures, or diagrams. These landforms
include:

Continental shelf

e The edges of the continents slope down from the shore into the ocean.

e The part of the continent located under the water is known as the continental shelf.

e Thewidth of the continental shelf varies around the edges of the continents.

e Insome places the continental shelf isfairly shallow and in other place it becomes very deep,
but it is not the deepest part of the ocean.

Continental slope

e The steep slope where the continental shelf drops to the bottom of the ocean floor is called
the continental slope.

e The depth of the ocean water increases greatly here.

Mid-ocean ridge

e On the bottom of the ocean, there is a central ridge, or mountain range, that divides the ocean
floor into two parts.

e These underwater volcanic mountains are known as the mid-ocean ridge.

e Volcanic mountains not formed on the mid-ocean ridge are called seamounts.

Rift zone
e Inthe center of the highest part of the mid-ocean ridge is a narrow trench called arift.

e Underwater volcanic activity that adds mountains to either side of the mid-ocean ridge occurs
at therift zone.

Trenches
e There are many steep-sided canyons and deep, narrow valleys in the bottom of the ocean.

e Ocean trenches are the deepest part of the ocean basin and are deeper than any valley found
on land.

Ocean basin

e Located on either side of the mid-ocean ridge is the ocean basin.

e Itismadeup of low hillsand flat plains.

e Theflat areaof the ocean basin is called the abyssal plain. Seamounts are generally formed
on the ocean basin.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

It is not essential for students to know about ocean floor spreading; continental plates and
boundaries; or deep-ocean exploration efforts. Deep ocean-mapping methods are not necessary,
but in discussion or activity it may give the students a better idea of how scientists |earned about
the features on the ocean floor.

Assessment Guidelines:

The objective of thisindicator isto illustrate geologic landforms of the ocean floor; therefore,
the primary focus of assessment should be to give or useillustrations to show aspects of these
features (including the continental shelf and slope, the mid-ocean ridge, rift zone, trench, and the
ocean basin). However, appropriate assessments should also require students to recall
information about each landform region of the ocean floor; or interpret a diagram showing the
ocean floor regions.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.3 Compare continental and oceanic landforms.
Taxonomy level: 2.6-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.6), students illustrated Earth’s continental
landforms, including vol canoes, mountains, valleys, canyons, caverns, and islands. In 5" grade
(5-3.2), studentsiillustrated landforms found on the ocean floor. Students should be able to make
a comparison between these two types of landforms.

It is essential for students to know that Earth is made of solid land. Some of the land is |ocated
above Earth’ swater and some is located below the oceans. However, there are similarities and
differences between the landforms found on the continents and those found on the ocean floor.

NOTE TO TEACHER: Students need to base comparisons of continental and oceanic landforms
on content from previous learning and other indicators.

Continental and Oceanic Landforms

Description Continental Oceanic
Low land between hills Valley Rift
or mountains
Deep valey with high Canyon Trench
steep sides
An opening in the surface Volcano Seamount and
from which lava flows Volcanic islands
Land which rises high Mountain range Mid-ocean ridge
above the ground
Wide, flat areas of land Plains Abyssal plains

It is not essential for students to know a comparison of other features or compare how these
features are made.

Assessment Guidelines:

The objective of thisindicator isto compare continental and oceanic landforms; therefore, the
primary focus of assessment should be to detect ways that these objects are alike and different.
However, appropriate assessments should also require students to identify the landform as
continental or oceanic; or exemplify the landforms by their locations.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.4 Explain how waves, currents, tides, and storms affect the geologic features of the
ocean shore zone (including beaches, barrier islands, estuaries, and inlets).
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 4™ grade (4-4.4), students summarized the conditions and
effects of severe weather phenomenaincluding thunderstorms and hurricanes. The concept of
the geologic features of the ocean shore zone is new content for this grade.

It is essential for students to know that the area where the ocean meetsthe land is called the
ocean shore zone. The ocean shore zone has distinct geologic features that can be affected by
waves, currents, tides, and storms. Beaches, barrier idlands, estuaries, and inlets are al affected
by these natural processes.

Beaches

e Theshoréeling, or coadt, isthe area where the land meets the ocean.

e Some shorelines are rocky. Shorelines made of sand are called beaches.

e Shorelines are always changing because of wind and water.

e Waves can wear away the land and expose arocky shore or the waves can deposit sand along
the shore and form a beach. If the waves reach the beach at an angle, the sand is moved along
the coast.

e Currents, called longshore currents, along the shoreline can move sand from one location to
another.

e Tides can bring in sand, shells, and ocean sediments at high tide and |eave them behind when
the tide goes out.

e Storms can cause wave action that removes sand from beaches.

Barrier islands
e |dlands are pieces of land surrounded by water on al sides. Islands with sandy beaches are
called barrier islands.

e These barrier islands are naturally occurring and function to protect the mainland from the
effects of waves on its shore.

e Asthewaves deposit sand on the beaches, the shapes of the barrier islands change.
e Currents can move the sand from one end of the island to the other.

Estuaries

e All riversflow into the oceans.

The areawhere ariver meets the ocean is known as an estuary.

Estuaries have a mixture of freshwater and saltwater.

Waves can deposit sand in the estuaries.

At high tide, ocean water brings in sediments and sea life that feed and nourish lifein the
estuary.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

Inlets

e Inletsare the water-filled spaces between the barrier islands.

e Asthetides change, the amount of water in the inlet will change.

e Ocean currents and storms can change the shape of an inlet opening.

Large storms, for example hurricanes, can also cause massive construction or destruction of
beaches, barrier islands, estuaries, and inlets because they produce high waves, storm surges, and
heavy winds.

NOTE TO TEACHER: Looking at a map of South Carolinawith its many beaches, barrier
islands, estuaries, and inlets will allow students to visualize these features for better
understanding. Pictures of these features on the South Carolina coast would al so be helpful.

It is not essential for students to know about harbors or sounds as features. The effects of rip
currents are not necessary; longshore currents are the primary current studied in this indicator.

Assessment Guidelines:

The objective of thisindicator isto explain the effects waves, currents, tides, and storms on the
ocean shore zone; therefore, the primary focus of assessment should be to construct a cause-and-
effect model of the various ways that beaches, barrier islands, estuaries, and inlets are affected by
these events. However, appropriate assessments should also require studentsto recall that
beaches, barrier islands, estuaries, and inlets are geol ogic features of the ocean shore zone; or
infer changes on the ocean shore zone that occur as aresult of waves, currents, tides and storms.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.5 Compare the movement of water by waves, currents, and tides.
Taxonomy level: 2.6-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-5.4), students explained the relationship between
the motion of an object and the pull of gravity. In 4™ grade, students compared the location of
Earth and the Moon in the solar system (4-3.2) and illustrated the Moon’ s phases and the Moon’s
effect on ocean tides (4-3.6). In 8" grade (8-4.4), students will explain how the motions of Earth
and the Moon affect the motion of the tides.

It is essential for students to know that water on Earth can be moved in various ways. Three
ways that water can be moved are by:

Waves

e Therepeated movement of water is known as awave.

e All waves have the same parts. The highest part is known as the crest and the lowest part is
known as the trough.

Most ocean waves are caused by winds that are blown across the surface of the water.

A wave changes shape when it reaches the shore.

Asthe top of the wave curls over it forms a breaker.

Sometimes giant seawaves, called tsunamis, are caused by underwater earthquakes, volcanic
eruptions, or landslides.

Currents

e Flowing streams of water that move continually through the ocean in a specific direction are
caled currents.

e Some currents flow at the ocean’ s surface and some are found deeper in the ocean.

Surface currents are caused by the movement of Earth and by the force and direction of

wind.

The movement of Earth and winds causes these currents to flow along curved paths.

Warm water and cold water are moved to different regions on Earth as aresult of currents.

Warm surface currents are driven by Earth’s rotation from the tropics to higher latitudes.

Cold surface currents are driven by Earth’s rotation from the polar latitudes toward the

equator.

Tides

Several times during the day, the level of water at the ocean shore changes.
Thisregular rise and fall of watersin oceans and seasis called atide.
Tides are caused by the pull of the Moon’s gravity on Earth.

Asthe Moon movesin relation to Earth, the water on Earth moves too.

As Earth spins on its axis, the part of the ocean facing the Moon will bulge.
High tide occurs when the water level is at its highest point.

Low tide occurs when the water level isat it lowest point.

Tidesrise and fall about twice aday.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

It is not essential for students to know about the formation of deep-ocean currents; or explain
how the motions of Earth and the Moon affect the motion of the tides, as this will be discussed
further in 8" grade.

Assessment Guidelines:

The objective of thisindicator isto compare the ways that waves, currents, and tides move
water; therefore, the primary focus of assessment should be to detect ways that water is moved
by these ocean movements. However, appropriate assessments should also require students to
identify awave, current, or tides based on its description; classify awave, current, or tide by their
characteristics; identify parts of awave; compare high and low tides; or compare warm and cold
surface currents.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

5-3.6 Explain how human activity (including conservation efforts and pollution) has
affected the land and the oceans of Earth.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 4™ grade (4-2.6), students explained how organisms cause
changes in their environment. In 7" grade (7-4.6), students will explain the implications of the
depletion of resources and the importance of conservation of resources.

It is essential for students to know that human activities can benefit the land and oceans by
preserving the resources that these areas provide.

e Natural resources are the materials that people can take or use from Earth.

e Resources may include air, water, trees, rocks and minerals, soil, or coal and ail.

Conservation Efforts

e Thewise use of natural resourcesis called conservation.

e Human activities that help to keep the natural resources of Earth available and clear of
pollution are conservation efforts.

e Some effortsinvolve everyone trying to reduce (use less of something), reuse (use something
over again), and recycle (make something new from an old product).

e Other effortsinvolve trying to save the land and oceans through clean-up projects, installing
fence lines to prevent dune erosion or jetties along the entrance to harbors or groins along
beaches in an effort to keep sand from washing away.

e Beach renourishment projects help to restore sand on beaches.

e Planting trees, bushes, or grassisaway to improve air quality as well as keep erosion from
carrying away soil.

Pollution

e Pollution is anything that harms the natural environment.

e When the taking or using of natural resources causes harm to Earth’s air, water including
oceans, or land, then the human activity has caused pollution.

e Oceansarerichinfood, minerals, and other resources and can be easily polluted.

e Human activities can also harm the land and oceans causing resources to be polluted or
destroyed.

e Sometimes people may allow materials to be dumped into rivers not thinking that rivers flow
into the estuaries and ocean where they are harmful to life there.

e Careless dumping of trash on land or in oceans pollutes those areas; smoke and fumes from
burning fuels pollutes the air; oil spills harm the ocean and can cause life there to be killed.

e Careless human activities in agriculture, industry, construction, or mining can cause pollution
on the land, in the water, and in the air.
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Landforms and Oceans
5-3  The student will demonstrate an understanding of features, processes, and changes
in Earth’s land and oceans. (Earth Science)

Assessment Guidelines:

The objective of thisindicator is to explain the effects of human activity on the land and oceans
of Earth; therefore, the primary focus of assessment should be to construct a cause-and-effect
model of how the various efforts or activities by people have conserved resulted in harm or
pollution to these areas. However, appropriate assessments should also require students to
summarize conservation efforts that make wise use of the land and oceans; summarize activities
that pollute the land or oceans; identify areas of the land or ocean where resources are being
conserved; or exemplify ways that the human activities affect land and oceans.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.1 Recall that matter is made up of particles too small to be seen.
Taxonomy level: 1.2-B° Remember Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of matter being
made up of particles too small to be seen in previous grades. Students will further develop this
concept in 7™ grade (7-5.1) when they identify these particles as atoms.

It is essential for students to know that matter is anything that has mass and takes up space (has
volume) and that all matter is made up of very small particles too small to be seen. Even though
these particles are very small, they cause matter to have its basic properties.

It is not essential for students to know the name of these particles; there is no study of atoms at
thistime.

Assessment Guidelines:

The objective of thisindicator isto recall that matter is made up of particles too small to be seen;
therefore, the primary focus of assessment should be to remember this information from
memory. However, appropriate assessments should also require students to identify matter as
being made up of very small particles; or recall that matter has mass and takes up space.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.2 Compare the physical properties of the states of matter (including volume, shape,
and the movement and spacing of particles).
Taxonomy level: 2.6-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 2" grade (2-4.1), students recalled the properties of solids and
liquids and in 3" grade (3-4.1) students classified different forms of matter (including solids,
liquids, and gases) according to their observable (shape) and measurable (volume) properties.
Students have not been introduced in previous grades to the concept of particles of matter and
how they are affected by the states of matter. Students will further develop this concept in the 7"
grade (7-5.10) asthey compare physical to chemical changes.

It is essential for students to know that solids, liquids, and gases can be compared based on
their physical properties (including volume, shape, and the movement and spacing of particles):

Solids
e Solids have a definite shape and volume.
e Particlesin asolid are very close to one another (dense) and vibrate, but stay in the same
place.
e Thevolume of asolid with rectangular sides can be determined by measuring with aruler
and calculating height x width x length.
e Thevolume of anirregularly shaped solid can be determined by water displacement in a
graduated cylinder.
e Thevolume of water displaced equals the volume of the object.

Liquids

e Liquids have adefinite volume, but their shape changes according to the shape of their
containers.

e The particles are adso close to one another, but they are able to move apart from each other
and flow from place to place.

e Thevolume of aliquid can be measured using a graduated cylinder or graduated syringe.

Gases

» (Gases have no definite shape or volume, but take the shape and volume of their containers,
filling the space available.

o The particles easily move far apart from each other and spread out through the available
space.

It is because of the movement and spacing of particles of matter that the volume and shape of
solids, liquids, and gases differ.

It is not essential for students to know that the volume of a gas changes with pressure changes

or how temperature changes can affect volumes of gases, liquids, and solids. Students do not
need to know how to measure the volume of a gas.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

Assessment Guidelines:

The objective of thisindicator isto compare the physical properties of the states of matter;
therefore, the primary focus of assessment should be to detect ways the physical properties of
solids, liquids, and gases are alike and different, including their volumes, shapes, and movement
and spacing of particles. However, appropriate assessments should require students to interpret
adiagram of particles of matter in solids, liquids, and gases and to recogni ze which diagram of
particlesis associated with which state of matter based on the movement and spacing of the
particles; to interpret adiagram of measuring tools to determine the volume of solids or liquids;
and to recognize which state of matter is described given various physical properties.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.3 Summarize the characteristics of a mixture, recognizing a solution as a kind of
mixture.
Taxonomy level: 2.4-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have been introduced to the concept of how different
materials can be mixed together and then separated again in 2™ grade (2-4.4). The concept of
solutions being akind of mixtureis new to this grade level. Inthe 7" grade (7-5.2), students will
further develop the concept of mixtures by distinguishing them from elements and compounds.

It is essential for students to know the characteristics of mixtures.

e Mixtures are composed of two or more substances that are mixed together but can be
separated from each other.

e Mixtures can be made from various combinations of solids, liquids, or gases.

e The substances in a mixture do not permanently change in the mixture, but they keep their
Separate properties.

Solutions are one type of mixtureisa solution.

e They are composed of substances that mix so completely that they cannot be distinguished as
separate substances.

e They can, however, be separated back into the separate substances.

» Oneexample of asolution isamixture of asolid that dissolves completely in aliquid, for
example salt or sugar in water.

It is not essential for students to know that mixtures can be heterogeneous or homogeneous or
that they can be distinguished from elements and compounds.

Assessment Guidelines:

One objective of thisindicator isto summarize the characteristics of mixtures; therefore, the
primary focus of assessment should be to generalize major point about the characteristics of
mixtures. However, appropriate assessments should also require students to recognize a
substance as a mixture based on characteristics; or identify substances in a mixture based on their
properties.

Another objectiveisto recognize that a solution is akind of mixture; therefore, the primary focus
of that objectiveisto retrieve from memory the fact that solutions are atype of mixture.
However, appropriate assessments should al so require students to classify various substances as
mixtures or solutions based on characteristics.
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Properties of Matter

5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)
5-4.4 Use the processes of filtration, sifting, magnetic attraction, evaporation,

chromatography, and floatation to separate mixtures.
Taxonomy level: 3.2-B  Apply Procedural Knowledge

Previous/Future knowledge: In 2" grade (2-4.4), students recognized that different materials
can be mixed together and then separated again. They have been introduced to the concept of
magnetic attraction in 2™ grade (2-5.1) and in 4™ grade (4-5.9) and to the process of evaporation
in 3" grade (3-4.2). Studentswill further develop the concept of physical changesin 7" grade
(7-5.10)

It is essential for students to know and use the processes of filtration, sifting, magnetic
attraction, evaporation, chromatography, and floatation to separate mixtures.

Filtration

Filtration is used to separate solid particles from aliquid.

For example, pouring the mixture through afilter paper in afunnel will trap the solid
particles and only allow the particles of the liquid to pass through.

This method is used in water treatment plants as part of the process for separating dirt and
other solid particles from water to produce clean drinking water.

Sfting

Sfting is used to separate smaller solid particles from larger solid particles.

For example, the mixture of different sized solid particles can be put into a container that has
ascreen materia at the bottom with holes of a certain size.

When the mixture is shaken, the smaller particles go through the screen leaving the larger
particlesin the container.

Cooks, for example, sift flour to get asmall particle size for baking leaving larger particles of
flour in the sifter above the screen.

Sand and gravel companies, for example, separate rocks into different sized particles for road
building and other construction projects using this method.

Magnetic attraction

Effective August 2007

Magnetic attraction is used to separating magnetic material from a mixture of other
substances.

When amagnet is stirred through the mixture, it pulls out the magnetic material from the
mixture.

A cow magnet, for example, is given to acow to swallow. It staysin thefirst stomach of the
cow keeping magnetic materials like wire and other harmful materials that cows swallow
from going into the rest of their digestive system.




Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

Evaporation

e Evaporation is used to separate a solid that has dissolved in aliquid solution.

e Thesolutionisheated or left uncovered until all the liquid turns to a gas (evaporates) leaving
the solid behind.

e Sdtinsalt water or ocean water, for example, is separated by heating the solution until all
the water evaporates leaving the solid salt in the container.

Chromatography

e Chromatography is used to separate and analyze the solutes in a solution.

e For example, asmall amount (2-3 drops) of the solution is put on a piece of filter paper,
which is put in a solvent.

e The substancesin the solution that dissolve most easily travel the furthest; and substances
that do not dissolve easily do not travel very far.

e Thebands of color that are formed allow scientists to identify the substances in the solution
by comparing them to the location of known substances forming bands of color on different
filter papers.

Floatation

e Floatation is used to separate solids that float from the remaining liquid in a mixture.

e Thesolids are stirred and when they float to the top, they are skimmed off the surface of the
liquid and put into a different container.

e Thismethod is used, for example, in some water purification plants.

It is not essential for students to know that these processes depend on physical changes, not
chemical changes.

Assessment Guidelines:

The objective of thisindicator is to use the processes of filtration, sifting, magnetic attraction,
evaporation, chromatography, and floatation to separate mixtures; therefore, the primary focus of
assessment should be to apply the procedures to separate a given mixture. However, appropriate
assessments should also require students to recognize a given procedure that would be
appropriate to separate a given mixture; or summarize how to separate a given mixture,
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.5 Explain how the solute and the solvent in a solution determine the concentration.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of solutions,
solvents, solutes, or concentrations in previous grades. Students will further develop the
concepts of mixtures and concentrationsin 7" grade (7-5.2 and 7-5.6).

It is essential for students to know that solutions are types of mixtures and that they are defined

by the particlesin them.

e The substancein asolution that isin the greatest amount is the solvent. It is usually the
liquid.

e The substancein asolution that isin the least amount is the solute. It is usually the solid.

The relationship of the amount of solute to solvent determines the concentration of a solution.

e The more solute a solution has compared to the amount of solvent, the more concentrated it
issaid to be.

¢ When two solutions contain the same amount of solvent, the one with the greater amount of
solute is the more concentrated solution

e |norder to make a solution more concentrated, more solute is added.

e To make asolution less concentrated, more solvent is added.

It is not essential for students to know specific quantitative relationships (ratios) of solutes and
solventsin specific percent concentrations for solutions.

Assessment Guidelines:

The objective of thisindicator isto explain how the solvent and solute in a solution determine
the concentration; therefore, the primary focus of assessment should be to construct a cause-and-
effect model for how the relationship of solvent to solute in a solution determines the
concentration. However, appropriate assessments should also require students to recognize the
solute and solvent in a solution; or to summarize how the relationship of solute to solvent can
determine the concentration of a solution.

Effective August 2007 7




Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.6 Explain how temperature change, particle size, and stirring affect the rate of
dissolving.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-4.2), students explained how water and other
substances changed from one state to another by adding or removing heat. Students have not
been introduced to the concepts of rate of dissolving of solutesin solutionsin previous grades.
They will further develop these concepts of rate of dissolving in high school Physical Science
(PS-3.2).

It is essential for students to know that solutes (solids) dissolve in solvents (liquids) in
solutions in different amounts in given times, which is called the rate of dissolving. The rate of
dissolving can be affected by several factors.

Temperature change
e Usualy, if the temperature increases, more of the solute will dissolve faster.

Particlesize
e Usualy, if the particle sizes are smaller, more of the solute will dissolve faster.

Strring
e Usualy, if the solution is stirred, more of the solute will dissolve faster.

It is not essential for students to know about solubility of solutes or whether asolution is
saturated or unsaturated.

Assessment Guidelines:

The objective of thisindicator isto explain how temperature change, particle size, and stirring
affect the rate of dissolving; therefore, the primary focus of assessment should be to construct a
cause-and-effect model about how these various factors affect the rate of dissolving. However,
appropriate assessments should al so require students to recognize factors that can increase the
rate of dissolving and those that can decrease the rate of dissolving; infer how a given factor will
affect the rate of dissolving; or summarize ways that the dissolving of a solute can be increased.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.7 Illlustrate the fact that when some substances are mixed together, they chemically
combine to form a new substance that cannot be easily separated.
Taxonomy level: 2.2-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of substances
chemically combining in previous grades. In 7" grade, students will further develop this concept
of chemical changes and reactions (7-5.9 and 7-5.10).

It is essential for students to know that under certain conditions, substances can chemically
combine when they are mixed, and the new substance formed cannot easily be separated into the
original components. When substances chemically combine, a new substance is formed that has
different properties from the original substances that were mixed to form it.

Some examples in which new substances are formed might include:

e To make acake, you can mix flour, water, egg, oil, and sugar, but after baking in the oven,
the cake has different properties.

e Adding vinegar to baking sodawill produce agas. If theliquid is evaporated, a salt will
remain.

e When steel wool is exposed to water, rust is formed.

It is not essential for students to know the conditions for a chemical change or reaction to
occur.

Assessment Guidelines:

The objective of thisindicator isto illustrate the fact that when some substances are mixed
together, they chemically combine to form a new substance that cannot be easily separated;
therefore, the primary focus of assessment should be to give or use illustrations such as pictures,
diagrams, or word descriptions showing that a chemical change has occurred when substances
were mixed together. However, appropriate assessments should also require students to identify
substances that are chemically combined from a mixture because they cannot easily be separated,;
or recognize chemically combined mixtures as new substances that cannot easily be separated.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.8 Explain how the mixing and dissolving of foreign substances is related to the
pollution of the water, air, and soil.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.1), students were introduced to the concept of
sediment when they classified rocks and soils. They were also introduced to Earth’s water
features (3-3.5). In 4™ grade (4-2.6), students explained how organisms cause changesin their
environments (for example, humans polluting the air and dumping toxins into waterways). In 7"
grade (7-4.6), students will explain the importance of conservation of resources (including water,
air, and soil).

It is essential for students to know that foreign substances can mix with and dissolve in water,

air, and soil resulting in pollution.

e Theseforeign substances are often produced as a result of activities associated with industry,
agriculture, burning fossil fuels, or other processes associated with human activities.

e The greater the amount of the foreign substance, the more concentrated or harmful the
pollution can be.

It is not essential for students to know exactly what kinds of foreign substances are responsible
for pollution of water, air, and soil. Students do not need to know about point and nonpoint
sources of pollution.

Assessment Guidelines:

The objective of thisindicator isto explain how the mixing and dissolving of foreign substances
isrelated to the pollution of water, air, and soil; therefore, the primary focus of assessment
should be to construct a cause-and-effect model of how foreign substances cause pollution of
water, air, or soil pollution when mixed or dissolved in them. However, appropriate assessments
should also require students to recognize pollution of water, air, and soil as being formed from
foreign substances mixed or dissolved in them; or summarize the relationship between water, air,
and soil pollutions and the mixing and dissolving of foreign substances.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.1 Recall that matter is made up of particles too small to be seen.
Taxonomy level: 1.2-B° Remember Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of matter being
made up of particles too small to be seen in previous grades. Students will further develop this
concept in 7™ grade (7-5.1) when they identify these particles as atoms.

It is essential for students to know that matter is anything that has mass and takes up space (has
volume) and that all matter is made up of very small particles too small to be seen. Even though
these particles are very small, they cause matter to have its basic properties.

It is not essential for students to know the name of these particles; there is no study of atoms at
thistime.

Assessment Guidelines:

The objective of thisindicator isto recall that matter is made up of particles too small to be seen;
therefore, the primary focus of assessment should be to remember this information from
memory. However, appropriate assessments should also require students to identify matter as
being made up of very small particles; or recall that matter has mass and takes up space.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.2 Compare the physical properties of the states of matter (including volume, shape,
and the movement and spacing of particles).
Taxonomy level: 2.6-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 2" grade (2-4.1), students recalled the properties of solids and
liquids and in 3" grade (3-4.1) students classified different forms of matter (including solids,
liquids, and gases) according to their observable (shape) and measurable (volume) properties.
Students have not been introduced in previous grades to the concept of particles of matter and
how they are affected by the states of matter. Students will further develop this concept in the 7"
grade (7-5.10) asthey compare physical to chemical changes.

It is essential for students to know that solids, liquids, and gases can be compared based on
their physical properties (including volume, shape, and the movement and spacing of particles):

Solids
e Solids have a definite shape and volume.
e Particlesin asolid are very close to one another (dense) and vibrate, but stay in the same
place.
e Thevolume of asolid with rectangular sides can be determined by measuring with aruler
and calculating height x width x length.
e Thevolume of an irregularly shaped solid can be determined by water displacement in a
graduated cylinder.
e Thevolume of water displaced equals the volume of the object.

Liquids

e Liquids have adefinite volume, but their shape changes according to the shape of their
containers.

e The particles are aso close to one another, but they are able to move apart from each other
and flow from place to place.

e Thevolume of aliquid can be measured using a graduated cylinder or graduated syringe.

Gases

o (Gases have no definite shape or volume, but take the shape and volume of their containers,
filling the space available.

o Theparticles easily move far apart from each other and spread out through the available
space.

It is because of the movement and spacing of particles of matter that the volume and shape of
solids, liquids, and gases differ.

It is not essential for students to know that the volume of a gas changes with pressure changes

or how temperature changes can affect volumes of gases, liquids, and solids. Students do not
need to know how to measure the volume of a gas.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

Assessment Guidelines:

The objective of thisindicator isto compare the physical properties of the states of matter;
therefore, the primary focus of assessment should be to detect ways the physical properties of
solids, liquids, and gases are alike and different, including their volumes, shapes, and movement
and spacing of particles. However, appropriate assessments should require students to interpret
adiagram of particles of matter in solids, liquids, and gases and to recogni ze which diagram of
particlesis associated with which state of matter based on the movement and spacing of the
particles; to interpret adiagram of measuring tools to determine the volume of solids or liquids;
and to recognize which state of matter is described given various physical properties.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.3 Summarize the characteristics of a mixture, recognizing a solution as a kind of
mixture.
Taxonomy level: 2.4-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have been introduced to the concept of how different
materials can be mixed together and then separated again in 2™ grade (2-4.4). The concept of
solutions being akind of mixtureis new to this grade level. In the 7" grade (7-5.2), students will
further develop the concept of mixtures by distinguishing them from elements and compounds.

It is essential for students to know the characteristics of mixtures.

e Mixtures are composed of two or more substances that are mixed together but can be
separated from each other.

e Mixtures can be made from various combinations of solids, liquids, or gases.

e The substances in a mixture do not permanently change in the mixture, but they keep their
Separate properties.

Solutions are one type of mixtureisa solution.

e They are composed of substances that mix so completely that they cannot be distinguished as
separate substances.

e They can, however, be separated back into the separate substances.

» Oneexample of asolution isamixture of asolid that dissolves completely in aliquid, for
example salt or sugar in water.

It is not essential for students to know that mixtures can be heterogeneous or homogeneous or
that they can be distinguished from elements and compounds.

Assessment Guidelines:

One objective of thisindicator isto summarize the characteristics of mixtures; therefore, the
primary focus of assessment should be to generalize major point about the characteristics of
mixtures. However, appropriate assessments should also require students to recognize a
substance as a mixture based on characteristics; or identify substances in a mixture based on their
properties.

Another objectiveisto recognize that a solution is akind of mixture; therefore, the primary focus
of that objectiveisto retrieve from memory the fact that solutions are atype of mixture.
However, appropriate assessments should al so require students to classify various substances as
mixtures or solutions based on characteristics.
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Properties of Matter

5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)
5-4.4 Use the processes of filtration, sifting, magnetic attraction, evaporation,

chromatography, and floatation to separate mixtures.
Taxonomy level: 3.2-B  Apply Procedural Knowledge

Previous/Future knowledge: In 2" grade (2-4.4), students recognized that different materials
can be mixed together and then separated again. They have been introduced to the concept of
magnetic attraction in 2" grade (2-5.1) and in 4™ grade (4-5.9) and to the process of evaporation
in 3" grade (3-4.2). Studentswill further develop the concept of physical changesin 7" grade
(7-5.10)

It is essential for students to know and use the processes of filtration, sifting, magnetic
attraction, evaporation, chromatography, and floatation to separate mixtures.

Filtration

Filtration is used to separate solid particles from aliquid.

For example, pouring the mixture through afilter paper in afunnel will trap the solid
particles and only allow the particles of the liquid to pass through.

This method is used in water treatment plants as part of the process for separating dirt and
other solid particles from water to produce clean drinking water.

Sfting

Sfting is used to separate smaller solid particles from larger solid particles.

For example, the mixture of different sized solid particles can be put into a container that has
ascreen materia at the bottom with holes of a certain size.

When the mixture is shaken, the smaller particles go through the screen leaving the larger
particlesin the container.

Cooks, for example, sift flour to get asmall particle size for baking leaving larger particles of
flour in the sifter above the screen.

Sand and gravel companies, for example, separate rocks into different sized particles for road
building and other construction projects using this method.

Magnetic attraction

Magnetic attraction is used to separating magnetic material from a mixture of other
substances.

When amagnet is stirred through the mixture, it pulls out the magnetic material from the
mixture.

A cow magnet, for example, is given to acow to swallow. It staysin thefirst stomach of the
cow keeping magnetic materials like wire and other harmful materials that cows swallow
from going into the rest of their digestive system.

Effective August 2007




Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

Evaporation

e FEvaporation is used to separate a solid that has dissolved in aliquid solution.

e Thesolutionisheated or left uncovered until all the liquid turns to a gas (evaporates) leaving
the solid behind.

e Sdtinsalt water or ocean water, for example, is separated by heating the solution until all
the water evaporates leaving the solid salt in the container.

Chromatography

e Chromatography is used to separate and analyze the solutes in a solution.

e For example, asmall amount (2-3 drops) of the solution is put on a piece of filter paper,
which is put in a solvent.

e The substancesin the solution that dissolve most easily travel the furthest; and substances
that do not dissolve easily do not travel very far.

e Thebands of color that are formed allow scientists to identify the substances in the solution
by comparing them to the location of known substances forming bands of color on different
filter papers.

Floatation

e Floatation is used to separate solids that float from the remaining liquid in a mixture.

e Thesolids are stirred and when they float to the top, they are skimmed off the surface of the
liquid and put into a different container.

e Thismethod is used, for example, in some water purification plants.

It is not essential for students to know that these processes depend on physical changes, not
chemical changes.

Assessment Guidelines:

The objective of thisindicator is to use the processes of filtration, sifting, magnetic attraction,
evaporation, chromatography, and floatation to separate mixtures; therefore, the primary focus of
assessment should be to apply the procedures to separate a given mixture. However, appropriate
assessments should also require students to recognize a given procedure that would be
appropriate to separate a given mixture; or summarize how to separate a given mixture,
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.1 Recall that matter is made up of particles too small to be seen.
Taxonomy level: 1.2-B° Remember Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of matter being
made up of particles too small to be seen in previous grades. Students will further develop this
concept in 7™ grade (7-5.1) when they identify these particles as atoms.

It is essential for students to know that matter is anything that has mass and takes up space (has
volume) and that all matter is made up of very small particles too small to be seen. Even though
these particles are very small, they cause matter to have its basic properties.

It is not essential for students to know the name of these particles; there is no study of atoms at
thistime.

Assessment Guidelines:

The objective of thisindicator isto recall that matter is made up of particles too small to be seen;
therefore, the primary focus of assessment should be to remember this information from
memory. However, appropriate assessments should also require students to identify matter as
being made up of very small particles; or recall that matter has mass and takes up space.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.2 Compare the physical properties of the states of matter (including volume, shape,
and the movement and spacing of particles).
Taxonomy level: 2.6-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 2" grade (2-4.1), students recalled the properties of solids and
liquids and in 3" grade (3-4.1) students classified different forms of matter (including solids,
liquids, and gases) according to their observable (shape) and measurable (volume) properties.
Students have not been introduced in previous grades to the concept of particles of matter and
how they are affected by the states of matter. Students will further develop this concept in the 7"
grade (7-5.10) asthey compare physical to chemical changes.

It is essential for students to know that solids, liquids, and gases can be compared based on
their physical properties (including volume, shape, and the movement and spacing of particles):

Solids
e Solids have a definite shape and volume.
e Particlesin asolid are very close to one another (dense) and vibrate, but stay in the same
place.
e Thevolume of asolid with rectangular sides can be determined by measuring with aruler
and calculating height x width x length.
e Thevolume of anirregularly shaped solid can be determined by water displacement in a
graduated cylinder.
e Thevolume of water displaced equals the volume of the object.

Liquids

e Liquids have adefinite volume, but their shape changes according to the shape of their
containers.

e The particles are adso close to one another, but they are able to move apart from each other
and flow from place to place.

e Thevolume of aliquid can be measured using a graduated cylinder or graduated syringe.

Gases

» (Gases have no definite shape or volume, but take the shape and volume of their containers,
filling the space available.

o The particles easily move far apart from each other and spread out through the available
space.

It is because of the movement and spacing of particles of matter that the volume and shape of
solids, liquids, and gases differ.

It is not essential for students to know that the volume of a gas changes with pressure changes

or how temperature changes can affect volumes of gases, liquids, and solids. Students do not
need to know how to measure the volume of a gas.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

Assessment Guidelines:

The objective of thisindicator isto compare the physical properties of the states of matter;
therefore, the primary focus of assessment should be to detect ways the physical properties of
solids, liquids, and gases are alike and different, including their volumes, shapes, and movement
and spacing of particles. However, appropriate assessments should require students to interpret
adiagram of particles of matter in solids, liquids, and gases and to recogni ze which diagram of
particlesis associated with which state of matter based on the movement and spacing of the
particles; to interpret adiagram of measuring tools to determine the volume of solids or liquids;
and to recognize which state of matter is described given various physical properties.

Effective August 2007




Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.3 Summarize the characteristics of a mixture, recognizing a solution as a kind of
mixture.
Taxonomy level: 2.4-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have been introduced to the concept of how different
materials can be mixed together and then separated again in 2™ grade (2-4.4). The concept of
solutions being akind of mixtureis new to this grade level. Inthe 7" grade (7-5.2), students will
further develop the concept of mixtures by distinguishing them from elements and compounds.

It is essential for students to know the characteristics of mixtures.

e Mixtures are composed of two or more substances that are mixed together but can be
separated from each other.

e Mixtures can be made from various combinations of solids, liquids, or gases.

e The substances in a mixture do not permanently change in the mixture, but they keep their
Separate properties.

Solutions are one type of mixtureisa solution.

e They are composed of substances that mix so completely that they cannot be distinguished as
separate substances.

e They can, however, be separated back into the separate substances.

» Oneexample of asolution isamixture of asolid that dissolves completely in aliquid, for
example salt or sugar in water.

It is not essential for students to know that mixtures can be heterogeneous or homogeneous or
that they can be distinguished from elements and compounds.

Assessment Guidelines:

One objective of thisindicator isto summarize the characteristics of mixtures; therefore, the
primary focus of assessment should be to generalize major point about the characteristics of
mixtures. However, appropriate assessments should also require students to recognize a
substance as a mixture based on characteristics; or identify substances in a mixture based on their
properties.

Another objectiveisto recognize that a solution is akind of mixture; therefore, the primary focus
of that objectiveisto retrieve from memory the fact that solutions are atype of mixture.
However, appropriate assessments should al so require students to classify various substances as
mixtures or solutions based on characteristics.
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Properties of Matter

5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)
5-4.4 Use the processes of filtration, sifting, magnetic attraction, evaporation,

chromatography, and floatation to separate mixtures.
Taxonomy level: 3.2-B  Apply Procedural Knowledge

Previous/Future knowledge: In 2" grade (2-4.4), students recognized that different materials
can be mixed together and then separated again. They have been introduced to the concept of
magnetic attraction in 2™ grade (2-5.1) and in 4™ grade (4-5.9) and to the process of evaporation
in 3" grade (3-4.2). Studentswill further develop the concept of physical changesin 7" grade
(7-5.10)

It is essential for students to know and use the processes of filtration, sifting, magnetic
attraction, evaporation, chromatography, and floatation to separate mixtures.

Filtration

Filtration is used to separate solid particles from aliquid.

For example, pouring the mixture through afilter paper in afunnel will trap the solid
particles and only allow the particles of the liquid to pass through.

This method is used in water treatment plants as part of the process for separating dirt and
other solid particles from water to produce clean drinking water.

Sfting

Sfting is used to separate smaller solid particles from larger solid particles.

For example, the mixture of different sized solid particles can be put into a container that has
ascreen materia at the bottom with holes of a certain size.

When the mixture is shaken, the smaller particles go through the screen leaving the larger
particlesin the container.

Cooks, for example, sift flour to get asmall particle size for baking leaving larger particles of
flour in the sifter above the screen.

Sand and gravel companies, for example, separate rocks into different sized particles for road
building and other construction projects using this method.

Magnetic attraction

Magnetic attraction is used to separating magnetic material from a mixture of other
substances.

When amagnet is stirred through the mixture, it pulls out the magnetic material from the
mixture.

A cow magnet, for example, is given to acow to swallow. It staysin thefirst stomach of the
cow keeping magnetic materials like wire and other harmful materials that cows swallow
from going into the rest of their digestive system.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

Evaporation

e Evaporation is used to separate a solid that has dissolved in aliquid solution.

e Thesolutionisheated or left uncovered until all the liquid turns to a gas (evaporates) leaving
the solid behind.

e Sdtinsalt water or ocean water, for example, is separated by heating the solution until all
the water evaporates leaving the solid salt in the container.

Chromatography

e Chromatography is used to separate and analyze the solutes in a solution.

e For example, asmall amount (2-3 drops) of the solution is put on a piece of filter paper,
which is put in a solvent.

e The substancesin the solution that dissolve most easily travel the furthest; and substances
that do not dissolve easily do not travel very far.

e Thebands of color that are formed allow scientists to identify the substances in the solution
by comparing them to the location of known substances forming bands of color on different
filter papers.

Floatation

e Floatation is used to separate solids that float from the remaining liquid in a mixture.

e Thesolids are stirred and when they float to the top, they are skimmed off the surface of the
liquid and put into a different container.

e Thismethod is used, for example, in some water purification plants.

It is not essential for students to know that these processes depend on physical changes, not
chemical changes.

Assessment Guidelines:

The objective of thisindicator is to use the processes of filtration, sifting, magnetic attraction,
evaporation, chromatography, and floatation to separate mixtures; therefore, the primary focus of
assessment should be to apply the procedures to separate a given mixture. However, appropriate
assessments should also require students to recognize a given procedure that would be
appropriate to separate a given mixture; or summarize how to separate a given mixture,
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.5 Explain how the solute and the solvent in a solution determine the concentration.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of solutions,
solvents, solutes, or concentrations in previous grades. Students will further develop the
concepts of mixtures and concentrationsin 7" grade (7-5.2 and 7-5.6).

It is essential for students to know that solutions are types of mixtures and that they are defined

by the particlesin them.

e The substancein asolution that isin the greatest amount is the solvent. It is usually the
liquid.

e The substancein asolution that isin the least amount is the solute. It is usually the solid.

The relationship of the amount of solute to solvent determines the concentration of a solution.

e The more solute a solution has compared to the amount of solvent, the more concentrated it
issaid to be.

¢ When two solutions contain the same amount of solvent, the one with the greater amount of
solute is the more concentrated solution

e |norder to make a solution more concentrated, more solute is added.

e To make asolution less concentrated, more solvent is added.

It is not essential for students to know specific quantitative relationships (ratios) of solutes and
solventsin specific percent concentrations for solutions.

Assessment Guidelines:

The objective of thisindicator isto explain how the solvent and solute in a solution determine
the concentration; therefore, the primary focus of assessment should be to construct a cause-and-
effect model for how the relationship of solvent to solute in a solution determines the
concentration. However, appropriate assessments should also require students to recognize the
solute and solvent in a solution; or to summarize how the relationship of solute to solvent can
determine the concentration of a solution.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.6 Explain how temperature change, particle size, and stirring affect the rate of
dissolving.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-4.2), students explained how water and other
substances changed from one state to another by adding or removing heat. Students have not
been introduced to the concepts of rate of dissolving of solutesin solutionsin previous grades.
They will further develop these concepts of rate of dissolving in high school Physical Science
(PS-3.2).

It is essential for students to know that solutes (solids) dissolve in solvents (liquids) in
solutions in different amounts in given times, which is called the rate of dissolving. The rate of
dissolving can be affected by several factors.

Temperature change
e Usualy, if the temperature increases, more of the solute will dissolve faster.

Particlesize
e Usualy, if the particle sizes are smaller, more of the solute will dissolve faster.

Strring
e Usualy, if the solution is stirred, more of the solute will dissolve faster.

It is not essential for students to know about solubility of solutes or whether asolution is
saturated or unsaturated.

Assessment Guidelines:

The objective of thisindicator isto explain how temperature change, particle size, and stirring
affect the rate of dissolving; therefore, the primary focus of assessment should be to construct a
cause-and-effect model about how these various factors affect the rate of dissolving. However,
appropriate assessments should al so require students to recognize factors that can increase the
rate of dissolving and those that can decrease the rate of dissolving; infer how a given factor will
affect the rate of dissolving; or summarize ways that the dissolving of a solute can be increased.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.7 Illlustrate the fact that when some substances are mixed together, they chemically
combine to form a new substance that cannot be easily separated.
Taxonomy level: 2.2-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of substances
chemically combining in previous grades. In 7" grade, students will further develop this concept
of chemical changes and reactions (7-5.9 and 7-5.10).

It is essential for students to know that under certain conditions, substances can chemically
combine when they are mixed, and the new substance formed cannot easily be separated into the
original components. When substances chemically combine, a new substance is formed that has
different properties from the original substances that were mixed to form it.

Some examples in which new substances are formed might include:

e To make acake, you can mix flour, water, egg, oil, and sugar, but after baking in the oven,
the cake has different properties.

e Adding vinegar to baking sodawill produce agas. If theliquid is evaporated, a salt will
remain.

e When steel wool is exposed to water, rust is formed.

It is not essential for students to know the conditions for a chemical change or reaction to
occur.

Assessment Guidelines:

The objective of thisindicator isto illustrate the fact that when some substances are mixed
together, they chemically combine to form a new substance that cannot be easily separated;
therefore, the primary focus of assessment should be to give or use illustrations such as pictures,
diagrams, or word descriptions showing that a chemical change has occurred when substances
were mixed together. However, appropriate assessments should also require students to identify
substances that are chemically combined from a mixture because they cannot easily be separated,;
or recognize chemically combined mixtures as new substances that cannot easily be separated.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.8 Explain how the mixing and dissolving of foreign substances is related to the
pollution of the water, air, and soil.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.1), students were introduced to the concept of
sediment when they classified rocks and soils. They were also introduced to Earth’s water
features (3-3.5). In 4™ grade (4-2.6), students explained how organisms cause changesin their
environments (for example, humans polluting the air and dumping toxins into waterways). In 7"
grade (7-4.6), students will explain the importance of conservation of resources (including water,
air, and soil).

It is essential for students to know that foreign substances can mix with and dissolve in water,

air, and soil resulting in pollution.

e Theseforeign substances are often produced as a result of activities associated with industry,
agriculture, burning fossil fuels, or other processes associated with human activities.

e The greater the amount of the foreign substance, the more concentrated or harmful the
pollution can be.

It is not essential for students to know exactly what kinds of foreign substances are responsible
for pollution of water, air, and soil. Students do not need to know about point and nonpoint
sources of pollution.

Assessment Guidelines:

The objective of thisindicator isto explain how the mixing and dissolving of foreign substances
isrelated to the pollution of water, air, and soil; therefore, the primary focus of assessment
should be to construct a cause-and-effect model of how foreign substances cause pollution of
water, air, or soil pollution when mixed or dissolved in them. However, appropriate assessments
should also require students to recognize pollution of water, air, and soil as being formed from
foreign substances mixed or dissolved in them; or summarize the relationship between water, air,
and soil pollutions and the mixing and dissolving of foreign substances.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.6 Explain how temperature change, particle size, and stirring affect the rate of
dissolving.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-4.2), students explained how water and other
substances changed from one state to another by adding or removing heat. Students have not
been introduced to the concepts of rate of dissolving of solutesin solutionsin previous grades.
They will further develop these concepts of rate of dissolving in high school Physical Science
(PS-3.2).

It is essential for students to know that solutes (solids) dissolve in solvents (liquids) in
solutions in different amounts in given times, which is called the rate of dissolving. The rate of
dissolving can be affected by several factors.

Temperature change
e Usualy, if the temperature increases, more of the solute will dissolve faster.

Particlesize
e Usualy, if the particle sizes are smaller, more of the solute will dissolve faster.

Stirring
e Usualy, if the solution is stirred, more of the solute will dissolve faster.

It is not essential for students to know about solubility of solutes or whether asolution is
saturated or unsaturated.

Assessment Guidelines:

The objective of thisindicator isto explain how temperature change, particle size, and stirring
affect the rate of dissolving; therefore, the primary focus of assessment should be to construct a
cause-and-effect model about how these various factors affect the rate of dissolving. However,
appropriate assessments should aso require students to recognize factors that can increase the
rate of dissolving and those that can decrease the rate of dissolving; infer how a given factor will
affect the rate of dissolving; or summarize ways that the dissolving of a solute can be increased.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.7 Illlustrate the fact that when some substances are mixed together, they chemically
combine to form a new substance that cannot be easily separated.
Taxonomy level: 2.2-B  Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of substances
chemically combining in previous grades. In 7" grade, students will further develop this concept
of chemical changes and reactions (7-5.9 and 7-5.10).

It is essential for students to know that under certain conditions, substances can chemically
combine when they are mixed, and the new substance formed cannot easily be separated into the
original components. When substances chemically combine, a new substance is formed that has
different properties from the original substances that were mixed to form it.

Some examples in which new substances are formed might include:

e To make acake, you can mix flour, water, egg, oil, and sugar, but after baking in the oven,
the cake has different properties.

e Adding vinegar to baking sodawill produce agas. If theliquid is evaporated, a salt will
remain.

e When steel wool is exposed to water, rust is formed.

It is not essential for students to know the conditions for a chemical change or reaction to
occur.

Assessment Guidelines:

The objective of thisindicator isto illustrate the fact that when some substances are mixed
together, they chemically combine to form a new substance that cannot be easily separated;
therefore, the primary focus of assessment should be to give or use illustrations such as pictures,
diagrams, or word descriptions showing that a chemical change has occurred when substances
were mixed together. However, appropriate assessments should also require students to identify
substances that are chemically combined from a mixture because they cannot easily be separated,;
or recognize chemically combined mixtures as new substances that cannot easily be separated.
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Properties of Matter
5-4  The student will demonstrate an understanding of properties of matter.
(Physical Science)

5-4.8 Explain how the mixing and dissolving of foreign substances is related to the
pollution of the water, air, and soil.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-3.1), students were introduced to the concept of
sediment when they classified rocks and soils. They were also introduced to Earth’s water
features (3-3.5). In 4™ grade (4-2.6), students explained how organisms cause changesin their
environments (for example, humans polluting the air and dumping toxins into waterways). In 7"
grade (7-4.6), students will explain the importance of conservation of resources (including water,
air, and soil).

It is essential for students to know that foreign substances can mix with and dissolve in water,

air, and soil resulting in pollution.

e Theseforeign substances are often produced as a result of activities associated with industry,
agriculture, burning fossil fuels, or other processes associated with human activities.

e The greater the amount of the foreign substance, the more concentrated or harmful the
pollution can be.

It is not essential for students to know exactly what kinds of foreign substances are responsible
for pollution of water, air, and soil. Students do not need to know about point and nonpoint
sources of pollution.

Assessment Guidelines:

The objective of thisindicator isto explain how the mixing and dissolving of foreign substances
isrelated to the pollution of water, air, and soil; therefore, the primary focus of assessment
should be to construct a cause-and-effect model of how foreign substances cause pollution of
water, air, or soil pollution when mixed or dissolved in them. However, appropriate assessments
should also require students to recognize pollution of water, air, and soil as being formed from
foreign substances mixed or dissolved in them; or summarize the relationship between water, air,
and soil pollutions and the mixing and dissolving of foreign substances.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.1 Illustrate the effects of force (including magnetism, gravity, and friction) on motion.
Taxonomy level: 2.2-B Understand Conceptual Knowledge

Previous/Future knowledge: In the 1¥ grade (1-5.2), students explained the importance of
pushing and pulling to the motion of an object. In 3™ grade, students explained how the motion
of an object is affected by the strength of a push or pull and the mass of the object (3-5.3) and the
rel ationship between the motion of an object and the pull of gravity (3-5.4). In 2™ grade (2-5.2),
students explained how the poles of magnets affect each other (that is, they attract and repel one
another). In 8" grade, students will analyze the effects of forces (including gravity and friction)
on the speed and direction of an object (8-5.3) and predict how varying the amount of force or
mass will affect the motion of an object (8-5.4).

It is essential for students to know that aforceisapush or pull. Forces can make things move
faster, lower, stop, or change direction. Different forces (including magnetism, gravity, and
friction) can affect motion.

Magnetism

e A forcethat acts at a distance and cannot be seen.

o Materialsthat create this force are said to be magnetic and are called magnets.

e The needle of a compass moves because of Earth’s magnetism.

e When like poles (S-S or N-N) of magnets are near each other, the magnetic force causes the
polesto repel, and the magnets push away from each other.

e When opposite poles (N-S or S-N) of magnets are near each other, the magnetic force causes
the polesto attract, and the magnets pull toward each other.

e The closer the objects, the greater the magnetic force.

e Themagnetic forceis greatest at the poles of magnets.

Gravity

e A pull that attracts objects to each other.

e Thisattraction is not noticeable unless one of the objectsis very large, for example a planet,
amoon, or the Sun.

e Theforceof gravity between Earth and anything on it is extremely noticeable because the
mass of Earthisso large. The pull of Earth’s gravity makes any object fall to the ground.

e Asthe Moon goes around Earth, its gravity pulls on Earth causing water in the oceans to
move toward the Moon.

e Earth’sgravity also pulls onthe Moon. Thisforce of gravity keeps the Moon moving around
Earth.

e Similarly, the pull of the Sun’s gravity keeps Earth moving around the Sun.

Friction

e Theforce that opposes motion between two surfaces that are touching.

e Theeffect of friction can be observed as an object slides across a surface and slows down.

e Therougher the surfaces are, and the harder the surfaces press together, the more friction
there will be.

Effective August 2007 1




Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

e Friction can be reduced by using lubricants, for example motor oil, wax, or grease, by
making surfaces smoother, or by using rollers.

e Friction occursin liquids and gases as well as between solids.

e Without friction, it would be very hard to slow or stop the motion of objects.

It is not essential for students to know the quantitative relationships involved in forces
affecting the motion of objects.

Assessment Guidelines:

The objective of thisindicator isto illustrate the effects of force on motion; therefore, the
primary focus of assessment should be to give or useillustrations, including pictures, diagrams,
or word descriptions, of how forces (including magnetism, gravity, and friction) affect the
motion of objects. However, appropriate assessments should aso require students to summarize
information about how magnetism, gravity or friction affect the motion of objects; or recognize
how these forces can affect the motion of objects.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.2 Summarize the motion of an object in terms of position, direction, and speed.
Taxonomy level: 2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: In 1% grade, studentsidentified the location of an object relative
to another object (1-5.1) and illustrated ways in which objects can move in terms of direction and
speed (including straight forward, back and forth, fast or slow, zigzag, and circular) (1-5.4). In
3" grade, students identified the position of an object relative to a reference point using position
terms and a distance scale or measurement (3-5.1) and compared the motion of common objects
in terms of speed and direction (3-5.2). Students will further develop these conceptsin 8" grade
(8-5.2) where they will develop the concept of speed quantitatively.

It is essential for students to know that motion is described in terms of position, direction, and
speed as follows:

Position

e Theposition of an object isitslocation relative to another object (the reference point) for
example “above’, “below”, “beside’, “behind”, “ahead of” plus the distance from the other
object.

e Thedistance (Iength) from the reference point changes when the object moves.

Direction

e Direction of motion is the course or path that an object is moving and can be determined by
reading a compass using the terms “north”, “south”, “east”, or “west.”

e Direction can also be described using the terms “right”, or “left,” “forward,” or “toward”
relative to another object, or “up”, or “down” relative to Earth.

Seed
e A measure of how fast an object is moving.

NOTE TO TEACHER: Students should be able to measure the distance specific objects movein
agiventime. They can compare the relative speeds of different moving objects determining
which is moving faster or slower.

It is not essential for students to know the concept of velocity (both speed and direction), or the
concept of acceleration (changing speed). Students do not need to cal cul ate speed.

Assessment Guidelines:

The objective of thisindicator isto summarize the motion of an object in terms of position,
direction, and speed; therefore, the primary focus of assessment should be to generalize major
points about motion relative to position, direction, and speed. However, appropriate assessments
should require students to identify the terms of position, direction, and speed and use them to
describe motion; illustrate motion in terms of position, direction, and speed using drawings,
diagrams, and word descriptions; or interpret adiagram of an object changing position over time
in order to determine the speed of the object.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.3 Explain how unbalanced forces affect the rate and direction of motion in objects.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 1% grade (1-5.1), students explained the importance of pushing
and pulling to the motion of an object. In 3" grade, students compared the motion of common
objects in terms of speed and direction (3-5.2) and explained how the motion of an object is
affected by the strength of a push or pull and the mass of the object (3-5.3). Students have not
been introduced to the concept of unbalanced forces or rate of motion of objects in previous
grade levels. Students will further devel op the concepts of the effect of balanced and unbalanced
forces on an object’s motion in terms of magnitude and direction in 8" grade (8-5.6).

It is essential for students to know that unbalanced forces change the rate and direction of the

motion of objects.

e Severa forces can act on an object at the same time.

e Sometimes forces are balanced which means that they are equal in strength but oppositein
direction.

e Balanced forces do not change the motion of objects only unbalanced forces cause changesin
motion.

¢ Anunbaanced forceis one that does not have another force of equal magnitude and opposite
direction off-setting it.

e Rate of motion isthe speed of the object or how fast or slow the object is moving.

e Unbalanced forces can change the rate or direction of motion of an object in different ways:

Object at rest

e |If an unbalanced force acts on an object at rest the object will move in the direction of the
force.

e A stronger force (push or pull) will make it move faster.

Object in motion
e If an object is moving, an unbalanced force will change the motion of the object in different
ways depending on how the forceis applied. The unbalanced force may speed the object up,
slow it down, or make it change directions.
o If theforceisapplied in the same direction as the object is moving, the object will speed
it up.
o |If theforceisapplied in the opposite direction as the object is moving, the object will
slow it down or stop it.
o |If theforceis applied to the side of the moving object, the object will turn.

It is not essential for students to know the difference between speed and velocity, or the
concept of acceleration.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

Assessment Guidelines:

The objective of thisindicator is to explain how unbalanced forces affect the rate and direction of
motion in objects; therefore, the primary focus of assessment should be to construct a cause-and-
effect model of how the rate and direction of motion is affected by unbalanced forces. However,
appropriate assessments should also require students to identify the meaning of unbalanced
forces, rate, and direction of motion; summarize information about unbalanced forces and how
they affect rate and direction of motion; or illustrate with drawings, diagrams, or word
descriptions the effects of unbalanced force on an object.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.4 Explain ways to change the effect that friction has on the motion of objects
(including changing the texture of the surface, changing the amount of surface area
involved, and adding lubrication).

Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of frictionin
previous grade levels. Students will further develop the concept of friction in 8" grade (8-5.3)

It is essential for students to know that friction is aforce produced when objects are in contact
with each other. Friction isaforce that acts against motion. The following variables influence
the affect of friction:

Texture of the surface
¢ Rough surfaces tend to create more friction.
e Smooth surfaces tend to create less friction.

Amount of surface area

e Theamount of surface area affects the friction between objects in liquids and gases.

e Theamount of surface area affects the friction on a moving object under the following
circumstances. air resistance (such as the size of a parachute) or the resistance of an object as
it glides through water (such as a boat).

e Theamount of surface areain contact usually does not affect friction between two solids.

Lubrication
e Lubrication, for example oil or grease, reduces the effects of friction.
e Without lubrication, moving parts of machines would slow down or stop very quickly.

It is not essential for students to know why these factors affect friction.

Assessment Guidelines:

The objective of thisindicator isto explain ways to change the effects of friction on the motion
of objects; therefore, the primary focus of assessment should be to construct a cause-and-effect
model of the ways to change the effects of friction on motion including those listed in the
indicator. However, appropriate assessments should also require students to recognize factors
that affect friction; illustrate a diagram of objects moving to determine which factors are
increasing friction to slow down or stop the motion; summarize major points about the factors
that affect friction with their increasing or decreasing the effects; infer which factors are
increasing or decreasing friction to slow down or speed up the motion of objects.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.5 Use a graph to illustrate the motion of an object.
Taxonomy level: 3.2-B, C Apply Procedura and Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of using a graph
to illustrate motion of an object in previous grades. Students will further devel op the concepts of
graphing motion in 8" grade (8-5.1).

It is essential for students to construct a distance-time graph to illustrate the motion of an
object. For example, given the following data collected from a moving object:

Time | Distance
(Sec) | (meters)
0

5

10

15

20
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40

50

60

60

60

60

o

RPIROONO0ARWIN|IFL O

[ —

Distance (Meters)

01 2 3 456 7 8 9 1011 12 13
Time (Seconds)

Distance-Time Graph

To construct a distance-time graph, follow the correct procedures for producing a graph:
Correct placement of dependent and independent variables (DRY -MI1X)

Correct labeling of the axes

Title the graph

Correct placement of intervals
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

It is essential for students to interpret the motion of an object from studying a distance time

graph, including:

e Thetotal distance that the object has traveled after a certain amount of time

e Thedistance that the object travels during a particular time interval

e Determineif the object is moving or stationary during a particular time interval

e Compare the motion of the object during two time intervals (Based on the shape of the graph,
is the object moving faster or slower?)

It is not essential for students to know how to construct the graph of time versus position from
the data. They must only interpret the graph at this grade level asillustrating speed, faster speed,
slower speed, and stopped motion.

Assessment Guidelines:

The objective of thisindicator isto use a graph to illustrate the motion of an object; therefore, the
primary focus of assessment should be to apply a procedure of using a graph to illustrate of the
motion of objects. However, appropriate assessments should also require students to infer from
the shape of a distance time graph whether an object is moving or not; or compare distance-time
graphs to determine which object is moving faster.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.6 Explain how a change of force or a change in mass affects the motion of an object.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-5.3), students explained how the motion of
common objects is affected by the strength of a push or pull and the mass of the object. They
have not been introduced to the concept of a change in force or mass affecting the motion of an
object in previous grades. They will further develop these concepts in 8" grade (8-5.4) when
students will predict how varying the amount of force or mass will affect the motion of an object.

It is essential for students to know that the motion of an object can be affected by a change in
force or achange in mass

Force

e |f there are two objects with the same mass and one is acted on by a greater force than the
other, the one acted on by the greater force will have the greatest change in speed.

e It will speed up the most or slow down the most in a given amount of time.

Mass

e |f there are two objects, one with a greater mass than the other, and the same amount of force
is applied to each object, the object with the lesser mass will have the greater change in
Speed.

e It will speed up or slow down morein a given amount of time.

e |tisharder to change the speed of the object with the greater mass than the object with the
lesser mass.

It is not essential for students to know that the change of speed of an object is called
acceleration. Students also do not need to know the quantitative relationships among mass,
acceleration, and force. Neither do they need to know the relationship between mass and inertia.

Assessment Guidelines:

The objective of thisindicator isto explain how the motion of an object is affected by a change
in force or mass of an object; therefore, the primary focus of assessment should be to a construct
cause-and-effect model of how these factors affect motion of an object. However, appropriate
assessments should also require students to summarize the effect on motion that a changein
force or mass causes; infer from the factors whether they increase or decrease the rate of motion;
predict how a given factor will affect the rate of motion; or recognize which factors increase rate
of motion and which decrease rate of motion.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.1 Illustrate the effects of force (including magnetism, gravity, and friction) on motion.
Taxonomy level: 2.2-B Understand Conceptual Knowledge

Previous/Future knowledge: In the 1¥ grade (1-5.2), students explained the importance of
pushing and pulling to the motion of an object. In 3™ grade, students explained how the motion
of an object is affected by the strength of a push or pull and the mass of the object (3-5.3) and the
rel ationship between the motion of an object and the pull of gravity (3-5.4). In 2™ grade (2-5.2),
students explained how the poles of magnets affect each other (that is, they attract and repel one
another). In 8" grade, students will analyze the effects of forces (including gravity and friction)
on the speed and direction of an object (8-5.3) and predict how varying the amount of force or
mass will affect the motion of an object (8-5.4).

It is essential for students to know that aforceisapush or pull. Forces can make things move
faster, lower, stop, or change direction. Different forces (including magnetism, gravity, and
friction) can affect motion.

Magnetism

e A forcethat acts at a distance and cannot be seen.

o Materialsthat create this force are said to be magnetic and are called magnets.

e The needle of a compass moves because of Earth’s magnetism.

e When like poles (S-S or N-N) of magnets are near each other, the magnetic force causes the
polesto repel, and the magnets push away from each other.

e When opposite poles (N-S or S-N) of magnets are near each other, the magnetic force causes
the polesto attract, and the magnets pull toward each other.

e The closer the objects, the greater the magnetic force.

e Themagnetic forceis greatest at the poles of magnets.

Gravity

e A pull that attracts objects to each other.

e Thisattraction is not noticeable unless one of the objectsis very large, for example a planet,
amoon, or the Sun.

e Theforceof gravity between Earth and anything on it is extremely noticeable because the
mass of Earthisso large. The pull of Earth’s gravity makes any object fall to the ground.

e Asthe Moon goes around Earth, its gravity pulls on Earth causing water in the oceans to
move toward the Moon.

e Earth’sgravity also pulls onthe Moon. Thisforce of gravity keeps the Moon moving around
Earth.

e Similarly, the pull of the Sun’s gravity keeps Earth moving around the Sun.

Friction

e Theforce that opposes motion between two surfaces that are touching.

e Theeffect of friction can be observed as an object slides across a surface and slows down.

e Therougher the surfaces are, and the harder the surfaces press together, the more friction
there will be.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

e Friction can be reduced by using lubricants, for example motor oil, wax, or grease, by
making surfaces smoother, or by using rollers.

e Friction occursin liquids and gases as well as between solids.

e Without friction, it would be very hard to slow or stop the motion of objects.

It is not essential for students to know the quantitative relationships involved in forces
affecting the motion of objects.

Assessment Guidelines:

The objective of thisindicator isto illustrate the effects of force on motion; therefore, the
primary focus of assessment should be to give or useillustrations, including pictures, diagrams,
or word descriptions, of how forces (including magnetism, gravity, and friction) affect the
motion of objects. However, appropriate assessments should aso require students to summarize
information about how magnetism, gravity or friction affect the motion of objects; or recognize
how these forces can affect the motion of objects.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.2 Summarize the motion of an object in terms of position, direction, and speed.
Taxonomy level: 2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: In 1% grade, studentsidentified the location of an object relative
to another object (1-5.1) and illustrated ways in which objects can move in terms of direction and
speed (including straight forward, back and forth, fast or slow, zigzag, and circular) (1-5.4). In
3" grade, students identified the position of an object relative to a reference point using position
terms and a distance scale or measurement (3-5.1) and compared the motion of common objects
in terms of speed and direction (3-5.2). Students will further develop these concepts in 8" grade
(8-5.2) where they will develop the concept of speed quantitatively.

It is essential for students to know that motion is described in terms of position, direction, and
speed as follows:

Position

e Theposition of an object isitslocation relative to another object (the reference point) for
example “above’, “below”, “beside’, “behind”, “ahead of” plus the distance from the other
object.

e Thedistance (Iength) from the reference point changes when the object moves.

Direction

e Direction of motion is the course or path that an object is moving and can be determined by
reading a compass using the terms “north”, “south”, “east”, or “west.”

e Direction can also be described using the terms “right”, or “left,” “forward,” or “toward”
relative to another object, or “up”, or “down” relative to Earth.

Seed
e A measure of how fast an object is moving.

NOTE TO TEACHER: Students should be able to measure the distance specific objects movein
agiventime. They can compare the relative speeds of different moving objects determining
which is moving faster or slower.

It is not essential for students to know the concept of velocity (both speed and direction), or the
concept of acceleration (changing speed). Students do not need to cal cul ate speed.

Assessment Guidelines:

The objective of thisindicator isto summarize the motion of an object in terms of position,
direction, and speed; therefore, the primary focus of assessment should be to generalize major
points about motion relative to position, direction, and speed. However, appropriate assessments
should require students to identify the terms of position, direction, and speed and use them to
describe motion; illustrate motion in terms of position, direction, and speed using drawings,
diagrams, and word descriptions; or interpret adiagram of an object changing position over time
in order to determine the speed of the object.

Effective August 2007




Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.3 Explain how unbalanced forces affect the rate and direction of motion in objects.
Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: In 1% grade (1-5.1), students explained the importance of pushing
and pulling to the motion of an object. In 3" grade, students compared the motion of common
objects in terms of speed and direction (3-5.2) and explained how the motion of an object is
affected by the strength of a push or pull and the mass of the object (3-5.3). Students have not
been introduced to the concept of unbalanced forces or rate of motion of objects in previous
grade levels. Students will further devel op the concepts of the effect of balanced and unbalanced
forces on an object’s motion in terms of magnitude and direction in 8" grade (8-5.6).

It is essential for students to know that unbalanced forces change the rate and direction of the

motion of objects.

e Severa forces can act on an object at the same time.

e Sometimes forces are balanced which means that they are equal in strength but oppositein
direction.

e Balanced forces do not change the motion of objects only unbalanced forces cause changesin
motion.

¢ Anunbaanced forceis one that does not have another force of equal magnitude and opposite
direction off-setting it.

e Rate of motion isthe speed of the object or how fast or slow the object is moving.

e Unbalanced forces can change the rate or direction of motion of an object in different ways:

Object at rest

e |If an unbalanced force acts on an object at rest the object will move in the direction of the
force.

e A stronger force (push or pull) will make it move faster.

Object in motion
e If an object is moving, an unbalanced force will change the motion of the object in different
ways depending on how the forceis applied. The unbalanced force may speed the object up,
slow it down, or make it change directions.
o |If theforceisapplied in the same direction as the object is moving, the object will speed
it up.
o |If theforceisapplied in the opposite direction as the object is moving, the object will
slow it down or stop it.
o |If theforceis applied to the side of the moving object, the object will turn.

It is not essential for students to know the difference between speed and velocity, or the
concept of acceleration.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

Assessment Guidelines:

The objective of thisindicator is to explain how unbalanced forces affect the rate and direction of
motion in objects; therefore, the primary focus of assessment should be to construct a cause-and-
effect model of how the rate and direction of motion is affected by unbalanced forces. However,
appropriate assessments should also require students to identify the meaning of unbalanced
forces, rate, and direction of motion; summarize information about unbalanced forces and how
they affect rate and direction of motion; or illustrate with drawings, diagrams, or word
descriptions the effects of unbalanced force on an object.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.4 Explain ways to change the effect that friction has on the motion of objects
(including changing the texture of the surface, changing the amount of surface area
involved, and adding lubrication).

Taxonomy level: 2.7-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of frictionin
previous grade levels. Students will further develop the concept of friction in 8" grade (8-5.3)

It is essential for students to know that friction is aforce produced when objects are in contact
with each other. Friction isaforce that acts against motion. The following variables influence
the affect of friction:

Texture of the surface
¢ Rough surfaces tend to create more friction.
e Smooth surfaces tend to create less friction.

Amount of surface area

e Theamount of surface area affects the friction between objects in liquids and gases.

e Theamount of surface area affects the friction on a moving object under the following
circumstances. air resistance (such asthe size of a parachute) or the resistance of an object as
it glides through water (such as a boat).

e Theamount of surface areain contact usually does not affect friction between two solids.

Lubrication
e Lubrication, for example oil or grease, reduces the effects of friction.
e Without lubrication, moving parts of machines would slow down or stop very quickly.

It is not essential for students to know why these factors affect friction.

Assessment Guidelines:

The objective of thisindicator isto explain ways to change the effects of friction on the motion
of objects; therefore, the primary focus of assessment should be to construct a cause-and-effect
model of the ways to change the effects of friction on motion including those listed in the
indicator. However, appropriate assessments should also require students to recognize factors
that affect friction; illustrate a diagram of objects moving to determine which factors are
increasing friction to slow down or stop the motion; summarize major points about the factors
that affect friction with their increasing or decreasing the effects; infer which factors are
increasing or decreasing friction to slow down or speed up the motion of objects.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.5 Use a graph to illustrate the motion of an object.
Taxonomy level: 3.2-B, C Apply Procedura and Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of using a graph
to illustrate motion of an object in previous grades. Students will further devel op the concepts of
graphing motion in 8" grade (8-5.1).

It is essential for students to construct a distance-time graph to illustrate the motion of an
object. For example, given the following data collected from a moving object:

Time | Distance
(Sec) | (meters)
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Distance (Meters)

01 2 3 456 7 8 9 1011 12 13
Time (Seconds)

Distance-Time Graph

To construct a distance-time graph, follow the correct procedures for producing a graph:
Correct placement of dependent and independent variables (DRY -MI1X)

Correct labeling of the axes

Title the graph

Correct placement of intervals
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

It is essential for students to interpret the motion of an object from studying a distance time

graph, including:

e Thetotal distance that the object has traveled after a certain amount of time

e Thedistance that the object travels during a particular time interval

e Determineif the object is moving or stationary during a particular time interval

e Compare the motion of the object during two time intervals (Based on the shape of the graph,
is the object moving faster or slower?)

It is not essential for students to know how to construct the graph of time versus position from
the data. They must only interpret the graph at this grade level asillustrating speed, faster speed,
slower speed, and stopped motion.

Assessment Guidelines:

The objective of thisindicator isto use a graph to illustrate the motion of an object; therefore, the
primary focus of assessment should be to apply a procedure of using a graph to illustrate of the
motion of objects. However, appropriate assessments should also require students to infer from
the shape of a distance time graph whether an object is moving or not; or compare distance-time
graphs to determine which object is moving faster.
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Forces and Motion
5-5  The student will demonstrate an understanding of the nature of force and motion.
(Physical Science)

5-5.6 Explain how a change of force or a change in mass affects the motion of an object.
Taxonomy level: 2.7-B  Understand Conceptual Knowledge

Previous/Future knowledge: In 3" grade (3-5.3), students explained how the motion of
common objects is affected by the strength of a push or pull and the mass of the object. They
have not been introduced to the concept of a change in force or mass affecting the motion of an
object in previous grades. They will further develop these concepts in 8" grade (8-5.4) when
students will predict how varying the amount of force or mass will affect the motion of an object.

It is essential for students to know that the motion of an object can be affected by a change in
force or achange in mass

Force

e |f there are two objects with the same mass and one is acted on by a greater force than the
other, the one acted on by the greater force will have the greatest change in speed.

e It will speed up the most or slow down the most in a given amount of time.

Mass

e |f there are two objects, one with a greater mass than the other, and the same amount of force
is applied to each object, the object with the lesser mass will have the greater change in
Speed.

e It will speed up or slow down morein a given amount of time.

e |tisharder to change the speed of the object with the greater mass than the object with the
lesser mass.

It is not essential for students to know that the change of speed of an object is called
acceleration. Students also do not need to know the quantitative relationships among mass,
acceleration, and force. Neither do they need to know the relationship between mass and inertia.

Assessment Guidelines:

The objective of thisindicator isto explain how the motion of an object is affected by a change
in force or mass of an object; therefore, the primary focus of assessment should be to a construct
cause-and-effect model of how these factors affect motion of an object. However, appropriate
assessments should also require students to summarize the effect on motion that a changein
force or mass causes; infer from the factors whether they increase or decrease the rate of motion;
predict how a given factor will affect the rate of motion; or recognize which factors increase rate
of motion and which decrease rate of motion.
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