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Grade 5
Overview
Science in grade five focuses on scientific and technological problem solving and decision making as well as the skills of scientific inquiry: formulating usable questions and hypotheses, planning experiments and product design, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating the findings to others. Fifth-grade students actively investigate science concepts by predicting, observing, and recording the results of experiments, and they will generate ideas to solve problems. Specifically, students in the fifth grade learn about the life, earth, and physical sciences by exploring them within the framework of the following topics: “Ecosystems: Terrestrial and Aquatic” (characteristics and interactions); “Landforms and Oceans” (natural processes and the ocean floor); “Properties of Matter” (mixtures and solutions); and “Forces and Motion” (position, direction, and speed).

The science standards for students in grade five provide richness and a wide variety of learning experiences, materials, and instructional strategies to accommodate a broad range of students’ individual differences. Students actively engage in learning by observing, interacting with materials and with people, and asking questions as they explore new concepts and expand their understanding.

The skills and tools listed in the scientific inquiry sections will be assessed on statewide tests independently from the content knowledge in the respective grade or high school core area under which they are listed. Moreover, scientific inquiry standards and indicators will be assessed cumulatively. Therefore, as students progress through the grade levels, they are responsible for the scientific inquiry indicators—including a knowledge of the use of tools—in all their earlier grades. A table of the scientific inquiry standards and indicators for kindergarten through grade twelve is provided in appendix A, which teachers are urged to print out and keep as a ready reference.

The science standards in grades three through eight will be the basis for the development of the science test questions for the state science test. Individual test questions will be aligned with the indicators and will not go beyond the scope and intent of the more specific information in the indicators. While standards at lower grade levels will not be directly assessed, they may be used to formulate multiple-choice distracter items.

Grade 5

Scientific Inquiry
Scientific inquiry standards and indicators should be embedded throughout ALL standards.
Standard 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.
Indicators

5-1.1   Identify questions suitable for generating a hypothesis. 

5-1.2   Identify independent (manipulated), dependent (responding), and controlled 

variables in an experiment. 

5-1.3   Plan and conduct controlled scientific investigations, manipulating one variable at 

a time.

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.

5-1.5   Construct a line graph from recorded data with correct placement of independent 

(manipulated) and dependent (responding) variables.

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. 

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. 

Use appropriate safety procedures when conducting investigations.

Scientific Inquiry
Indicator:

5-1.1 
Identify questions suitable for generating a hypothesis.

Taxonomy Level: 1.1:  C Remember Procedural Knowledge

Previous/Future knowledge: In 3rd 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 4th 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 8th 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:

·   How does the amount of space affect the population of fish in a pond?

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

· The dependent (responding) variable is the population of fish in the pond.

·   What is the effect of slope of the land on the amount of soil erosion?

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

· The dependent (responding) variable is the amount of soil erosion.

·   How does stirring affect the rate that salt dissolves in water?

· The independent (manipulated) variable is the stirring.

· 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.

·   All controlled investigations should have a hypothesis.

·   A hypothesis can be stated positively or negatively. For example,

· The smaller the pond, the smaller the population of fish. (negative statement)

· The greater the slope of the land, the more soil erosion will be observed.            

      (positive statement)

· The faster the stirring, the shorter amount of time it will take to dissolve the   

                  salt. (positive statement)

·    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.”
·   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 other ideas.    

NOTE TO TEACHER: In 4th grade (4-1.3), students generated predictions to the testable questions. In 5th 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.

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.
Scientific Inquiry
Indicator:
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 4th grade (4-1.5), students recognized the correct placement of variables on a line graph. In 7th 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.

·   The manipulated variable (changed or tested in the experiment) is also called the   

    independent variable.
·   The variables that are kept the same, or unchanged, in the experiment are called the  

    controlled variables.
·   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.

Scientific Inquiry

Indicator:  
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 1st grade (1-1.3), students carried out simple scientific investigations when given clear directions. In 2nd grade (2-1.1), students carried out simple scientific investigations to answer questions about familiar objects and events. In 4th 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 7th 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 8th 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.

·   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.

· 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.

· Qualitative observations are observations that are made using only the senses    

      and refer to specific properties.

·   An inference 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:

·   Identify a testable question (tests one variable) that can be investigated

·   Research information about the topic

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

·   Design an experiment to test the hypothesis, controlling all variables except the   

    independent (manipulated) variable

· 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
·   Conduct the experiment and record data (observations) in tables, graphs, or charts
·   Analyze the data in the tables, graphs, or charts to figure out what the data means   

    (describe the relationship between the variables)

·   Compare the results to the hypothesis and write a conclusion that will support or not s   

    support the hypothesis based on the recorded data

·   Communicate the results to others
It is essential for students to conduct a controlled scientific investigation after planning the experimental design.

·   Appropriate tools should be selected and used.

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

·   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.
Scientific Inquiry
Indicator:
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.

·    A timing device is an instrument used to measure time.

· An example of a timing device is a stop watch or clock with a second hand.

· Time is measured in seconds (s), minutes (min), hours (hr), and days.

·    A 10x magnifier is a tool that is used to enlarge objects or see details.

· 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.

· 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.
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.
Scientific Inquiry
Indicator:
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 4th 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 7th 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:

·   Draw a horizontal line (x-axis) and a vertical line (y-axis) that meet at a right angle.

·   Identify the independent (manipulated) variable and the dependent (responding)   

    variable from the data.

· The independent (manipulated) variable is written on the x-axis.

· The dependent (responding) variable is written on the y-axis.

· Include appropriate units of measurement for each variable.

·   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.

· 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.

· Label the point at the right angle as zero (0).

·   Plot the data on the graph as matched pairs. For example, every independent   

    (manipulated) variable number will have a corresponding dependent (responding)   

     variable number.

·   Connect the points on the line graph.

·   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.

· DRY represents Dependent-Responding-Y-axis.

· 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.
Scientific Inquiry
Indicator:
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 2nd grade (2-1.3), students represented and communicated simple data and explanations through drawings, tables, pictographs, bar graphs, and oral and written language. In 3rd grade (3-1.7), students explained why similar investigations might produce different results. In 4th grade (4-1.6), students constructed and interpreted diagrams, tables, and graphs made from recorded

measurements and observations. In 7th 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 8th 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.
·   A valid conclusion is an explanation based on observations and collected data that       

    states the relationship between the independent (manipulated) and dependent   

    (responding) variables.
·   Inferences are sometimes needed to help form a valid conclusion.

· An inference is an explanation or interpretation of an observation based on prior experiences or supported by observations made in the investigation.

·   A conclusion statement should include a comparison of the results of the investigation   

    to the hypothesis.
·   Communicating the results of an experiment (in diagrams or graphs) allows others to  

    evaluate and understand the investigation.

·   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.

Scientific Inquiry
Indicator:
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 6th 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:
·   Identifying a problem or need

· Research and gather information on what is already known about the problem or need

·   Designing a solution or a product

· Generate ideas on possible solutions or products

·   Implementing the design

· Build and test a solution or a product

·   Evaluating the solution or the product

· Determine if the solution or product solved the problem
The steps of the design can be communicated using descriptions, models, and drawings.

·   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 5th 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.
Scientific Inquiry
Indicator:
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

·    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):

·    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.

·    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.

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

·    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.

·    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.

·    In the 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.

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

·    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).
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.
GRADE 5

Big Idea – Systems, Order, Organization

Ecosystems:  Terrestrial and Aquatic

Standard 5-2:
The student will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial and aquatic ecosystems. (Life Science) 

                            
(approximately  8 - 9 weeks)

Indicators

5-2.1
Recall the cell as the smallest unit of life and identify its major structures (including cell membrane, cytoplasm, nucleus, and vacuole).

            Essential Questions: 

· What is the smallest unit of life?
· What are the major structures and functions of cells?

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. 

            Essential Questions: 

· How are biotic and abiotic factors of an ecosystem alike and different?

· How are the levels of an ecosystem interconnected? 

5-2.3
Compare the characteristics of different ecosystems (including estuaries/salt marshes, oceans, lakes and ponds, forests, and grasslands).

            Essential Questions:

· What are the characteristics of a terrestrial ecosystem?

· What are the characteristics of an aquatic ecosystem?

· How are aquatic ecosystems alike and different from a terrestrial ecosystem? 

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. 

            Essential Question:

· What are the roles of organisms in an ecosystem?

5-2.5 Explain how limiting factors (including food, water, space, and shelter) affect populations in ecosystems.

Essential Question: 

· How do limiting factors affect an ecosystem’s population?

Scientific inquiry standards and indicators should be embedded throughout standard 5-2.

Standard 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.

Indicators

5-1.1 Identify questions suitable for generating a hypothesis. 

5-1.2 Identify independent (manipulated), dependent (responding), and controlled variables in an experiment. 

5-1.3 Plan and conduct controlled scientific investigations, manipulating one variable at a time.

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.

5-1.5 Construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables.

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.
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. 

Always use appropriate safety procedures when conducting investigations.
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	Assessments

5-2.1

Recall the cell as the smallest unit of life; identify a cell’s major structures; therefore the primary focus of assessment should be to recognize the major structures of a cell.

Checkpoint
#1-2  p. 2 


           #3-4  p. 3

5-2.2

Summarize the components of an ecosystem; generalize major points about the biotic and abiotic components of an ecosystem; exemplify (give examples of) components of an ecosystem; compare an abiotic factor to a biotic factor; or identify the organizational parts of an ecosystem.

Checkpoint
#1-2  p. 4


#3-4  p. 5

5-2.3

Compare characteristics of different ecosystems; detect ways aquatic and terrestrial ecosystems are alike and different; identify an ecosystem listed in the indicator based on its description; or exemplify characteristics of each ecosystem. 

Checkpoint
#1-2  p. 10


#3-4  p. 11


#5-6  p. 12


#7-8  p. 13


# 9-10  p.14


  #11-12  p.15

5-2.4

Identify roles of organisms; locate this information and recognize a 

food chain, a food web and be able to draw and label the 

components of each. Recall the roles of producers and 

consumers; to identify roles organisms play in a food chain or 

web; recognize from drawings or diagrams the components of a

food chain or food web; or recognize the roles of predators and 

prey as well as parasites and host.
Checkpoint
#1-2  p. 16


#3-4  p.17


#5-6  p. 18


#7-8  p. 19

5-2.5

Explain the effects of limiting factors; create a cause and effect model to show an understanding of how limiting factors affect populations; recall limiting factors; or exemplify the ways that the abiotic and biotic factors affect populations of organisms. 

Checkpoint
#1-2  p.16


  #3-4  p.17

Unit 1 Assessment

Review and Test Prep SC TE 22A-22B

Review and Test Prep SC Student book pp. 26-27

PACT Practice TE 

p. T1 Test answers

p. T2 Item analysis 

p. T3 Class record

PACT Practice pp. 1-10

Create a booklet including each ecosystem.

Create a mural of an ecosystem.

	

	Inquiry:  Kit/Lab Connections

5-2.2

SF Lab Zone

How Can You Show that Plants Use Carbon Dioxide?

SC TE 6A-6B

SC text pp. 6-9

STC Ecosystems
TG: Sec 4. All lessons except L03 and L16

5-2.5

SF Lab Zone

What Happens When A Wetland Ecosystem Changes?

SC TE 22A-22B

SC text 22-25 

5-2.1 – 5-2.5

AIMS Education Foundation:  

South Carolina AIMS Activities- Life Science


	

	Textbook Correlation

5-2.1

SC TE: 2A-2B 

SC Student Book pp. 2-3

SF text pp. 39-41

5-2.2

SC TE: 4A-4B
SC Student Book pp. 4-5

SF text pp. 127-129

5-2.3

SC TE: 10A-10B
SC Student Book pp. 10-15

SF text pp. 130-139

5-2.4

SC TE: 16A-16B
SC Student Book pp. 16-19

SF text pp.140-153; 156-157

Quick Activity SF-TE p. 140 (Transparency 18)
Quick Activity SF-TE p. 144 (Transparency 19)
Quick Activity SF-TE p. 148 (Transparency 20)

5-2.5

SC TE: 20A-20B
SC Student Book pp. 20-21

SF text pp. 140-141


	

	Key Concepts (Vocabulary)

Cell Structures: cell membrane, cytoplasm, nucleus, vacuole, cell 

Composition of an Ecosystem: biotic, abiotic; biosphere, communities, organisms, populations, terrestrial, aquatic, estuaries, saltwater marsh, herbivores, carnivores, omnivores, microorganisms, termites, worms, fungi, predators, prey, parasites, hosts, limiting factors
	

	Literature

SF Content Leveled Readers:

Cells to System

Cells, Tissues. Organs, Systems

Inside Sea Creatures

Interactions in Ecosystems

Inside Ecosystems

Build an Aquarium

Arnosky, J. (2004). Following the Coast. Harper-Collins Publishers. 

See the eastern coastline of the United States through the eyes of the author, who is a naturalist, fisher-man, boatman, and avid wildlife watcher. Sparkling illustrations and vivid descriptions will transport the reader to the seaside.

ISBN 0-688-17117-6

Lexile: AD1070L

5-2.3

Batten, M. (2003). Aliens From Earth: When Animals and Plants Invade Other Ecosystems. Atlanta, GA:  Peachtree Publishers, Ltd. 
This book is an introduction to exotic invasives describing the devastating consequences of a dozen accidental introductions: the rabbit to Australia, the mosquito to Hawaii, starlings, gypsy moths, zebra mussels, fire ants, kudzu, and Africanized honeybees to the continental United States, and Caulerpa in the Mediterranean Sea. 

ISBN 156145236X

Lexile:1070L   5-2.4

Gow, M. (2005). Great Minds of Science: Rachel Carson -- Ecologist and Activist. Berkeley Heights, NJ: Enslow Publishers, Inc.
This biography is really four stories in one, highlighting Carson’s childhood, education, the impact important people of her life, and her activism. The book is written on an upper elementary to middle school level.

ISBN 0766025039

5-2

Hinshaw Patent, D. (2004). Garden of the Spirit Bear: Life in the Great Northern Rainforest. Clarion Books. 

This book describes a unique northwestern rain forest inhabited by a type of black bear referred to as the “spirit bear.” Beautiful illustrations depict the relationships among the trees of the forest, salmon, and bears that are threatened by modern logging techniques such as clear-cutting.

ISBN 0-618-21259-0

5-2.3, 5-2.4

Hinshaw Patent, D. (2002). Life in a Grassland. Minneapolis: Lerner Publications. 

This book describes features of grasslands, including location, variety of grasses, climate, soil characteristics, and animal life. The impact of people on a prairie ecosystem is also discussed.

ISBN 0-8225-2139-3

5-2.2, 5-2.3

Johansson, P. (2004). The Temperate Forest: A Web of Life. Enslow Publishers. 

The author takes the reader on a journey through a temperate forest, providing a glimpse of the plants and animals found there and the interactions between them that create food webs. The author also describes how energy flows through this biome.

ISBN 0-7660-2198-X

Lexile: 950L

5-2.2, 5-2.3

Morgan, S. (2006). Life Science In Depth: Cells and Cell Function. Chicago: Heinemann Library. 
Cells and Cell Functions not only has wonderful explanations and pictures of different types of cells and cell organelles in plant and animal cells but also it does an excellent job of explaining the cloning of "Dolly" the sheep.  

ISBN 1403475202

5-2.1

Parker, S. (2005). Amazing World of Microlife: Microlife That Lives in Soil. Chicago: Raintree Publishers.
This book explores bacteria, fungi, and insects through great photos and clear text. Complicated concepts like decomposition, recycling, food chains, reproduction, and adaptation are accurately explained using concrete examples and simple language.

ISBN 1410918467    

5-2.2, 5-2.4

Rapp, V. (2003). Life in a River. Minneapolis: Lerner Publications Co. 
This well-written text explores the water cycle, food webs, and the log jams, steps, and eddies that all contribute to the health of Columbia River Basin ecosystem. Primary consumers and producers are discussed in the text.
ISBN 0822521369

5-2.3, 5-2.4

Webb, S. (2004). Looking for Seabirds: Journal from an Alaskan Voyage. Houghton Mifflin Company. 

Using the format of a scientist’s notebook, the author describes how she worked with researchers to understand the birds that inhabit the Aleutian Islands of Alaska. The author looks at how these birds survive and the importance of understanding the possible impact of human activities on the Arctic marine ecosystem.

ISBN 0-618-21235-3

Lexile: 1020L

5-2.3
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	TLC Elementary School: Earth's Energy. 

Discovery Channel School. (2004). Retrieved July 8, 2006, from unitedstreaming: http://www.unitedstreaming.com/ 

Segment14: Producers, Consumers, and Decomposers

Illustrates the relationships among these life-forms and explains why a balance is necessary for the survival of the biosphere.
0:00-4:39

5-2.4

Enviro-Tacklebox: Module 5: Processes and Cycles in the Environment: Behind the Numbers. Louisiana Public Broadcasting. (2003). Retrieved July 9, 2006, from unitedstreaming: http://www.unitedstreaming.com/
"Behind the Numbers" links population fluctuations to changes in various abiotic and biotic factors.

0:00-20:11

5-2.5

Freshwater Wetlands: Lakes, Ponds, and Pools. Environmental Media. (2001). Retrieved July 9, 2006, from unitedstreaming: http://www.unitedstreaming.com/
The wetlands habitats featured in the series include prairie potholes, beaver ponds and southern cypress swamps. The programs provide detailed information about each system's natural processes and representative flora and fauna. 

0:00-10:00

5-2.3

Oceans Alive: The Salt Marsh. Environmental Media. (1990). Retrieved July 9, 2006, from unitedstreaming: http://www.unitedstreaming.com/
It's a place that's not quite land and not quite water. Large numbers of living things are found here, but only a few different species are equipped to survive here.
0:00-5:00

5-2.3
Life of a Forest, The: A Forest Grows Old. United Learning. (1993). Retrieved July 8, 2006, from unitedstreaming: http://www.unitedstreaming.com/
This lesson defines the terms carnivore, herbivore, and omnivore, and examines the conditions, such as weather and populations, that affect the evolution of the forest.

0:00-20:40

5-2.3, 5-2.4, 5-2.5

A Home for Pearl   This award-winning four-part video series helps school children learn the importance of habitat by telling the story of an injured bald eagle named Pearl who is nursed back to health by caring youngsters. Suitable for elementary and middle grade levels.
Request Video at http://www.teachingtools.com

	

	Cross Curricular Opportunities

See SF-Curriculum Connections TE A5

Art- murals, diagrams, charts

ELA- expository writing, creative writing, narrative writing,   

          poetry

Math- graphing, measurement, calculations

Music- songs, raps

Social Studies- map reading, citizenship

Technology- research  

     
	

	Field Trip/Related Experiences

Riverbanks Zoo

Sesquicentennial State Park

Harbison State Park

Florida Manatee Trip (Crystal River, FL)


	


	Career Connections

Marine Biologist
Marine Biologists study what controls the numbers and kinds of plants and animals in the marine environment. They are interested in how marine organisms develop, relate to one another, adapt to their environment, and interact with it. Their work may examine how underwater acoustics affect fish and marine mammals, how some animals use Earth's magnetic field to navigate, or how marine plants and animals respond to pollution. To accomplish their work they may use field observations, theoretical and numerical modeling, laboratory experimentation, and field experimentation. Some estimate that the oceans contain millions of species yet to be discovered.
Fisheries Scientist

Fisheries Scientists or Fisheries Managers manage fish populations in reservoirs, lakes, rivers, oceans, and aquaculture facilities to assure that they are not over fished or otherwise adversely affected. 

Aquatic Biologist

Aquatic Biologists study the biological, chemical, geological, optical and physical characteristics of inland fresh and salt water systems--lakes, rivers, streams, ponds, and wetlands.

Ecologist

Ecologists study the relationships between living things and their environment. Ecologists often have to study and explain how human actions affect other living things and their environment. They can be teachers or research scientists. 

Microbiologist

Microbiologists study the world of organisms that are too small to be seen with the naked eye. Some of these microorganisms are infectious agents to humans, animals, or plants. Many of these microorganisms, however, carry out important functions in their niches that are essential for all life on earth. Microbiologists study the interaction of microorganisms with people and how they affect our lives, as well as the roles these organisms play in the environment. Microbiologists work in hospitals, universities, medical schools, government laboratories, and almost every industry, specializing in a variety of areas, from agriculture to the space industry.
	


Big Idea - Systems, Order, Organizations

Ecosystems:  Terrestrial and Aquatic

Indicator:

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: 1.1, 1.2-A   Remember Factual Knowledge
Essential Question(s):

What is the smallest unit of life?

What are the major structures and functions of cells?

Previous/future knowledge: 

This is the first time students have been introduced to cells. In 7th 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.
·    The cell is the smallest unit of living material having major structures within it                   

     allowing it to live.

·    Some organisms are just one cell. This single cell is the organism’s entire body.

·    Many organisms are made of more than one cell.
Cells vary in size, but all cells contain these major structures:
Cell Membrane      The soft, flexible outside covering of a cell that controls what      

                                comes in and out of a cell.
Cytoplasm              The gel-like fluid that fills most of a cell. The other organelles are   

        found in the cytoplasm.
Nucleus                  A small structure that controls everything the cell does.
 Vacuoles               Are storage spaces in the cell.

                               They can hold water and other nutrients that the cell needs.

                               They can also 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 a major structure common to all cells.
It is not essential for students to know the other parts of a cell (mitochondria, cell wall, or chloroplasts), to compare plant and animal cells, or to know various types of cells found in the body (blood, muscle, nerve).
Assessment Guidelines:

One objective of this indicator is to recall the cell as the smallest unit of life; therefore, the primary focus of assessment should be to remember that the smallest unit of all organisms is the cell.
Another objective of this indicator 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.
Big Idea - Systems, Order, Organizations

Ecosystems:  Terrestrial and Aquatic

Indicator:

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


Essential Question(s):

How are biotic and abiotic factors of an ecosystem alike and different?

How are the levels of an ecosystem interconnected?

Previous/Future knowledge: In 1st and 2nd grade, students explained how distinct environments of the world support different plants (1-2.5) or animals (2-2.3). In 3rd grade (3-2.3), students recalled the characteristics of a habitat that allowed organisms to survive there. In 4th grade (4-2.2), students explained how the characteristics of distinct environments influence the variety of organism there. In 7th 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.
·   The living parts of the ecosystem are called the biotic factors and include populations 
    and communities of organisms.

·   The nonliving parts of the ecosystem are called the abiotic factors and include the

    temperature, water, soil, air, and sunlight.
The living organisms in an environment can be grouped in two ways:
Population

·   All members of one kind of organism that live in a particular area.

·   Some examples of a population may be all of the white-tailed deer in a forest, all    

    rainbow trout in a stream, or all of the bald cypress trees in the swamp.

·   Microorganisms are living things that can be a single-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 a community, not individual populations.

Communities

·   A group of different populations of organisms.

·   Some examples of communities are all of the squirrels, acorn trees, and grass in a park;   

    all of the microorganisms in a pond; or all 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).
Assessment Guidelines:

The objective of this indicator 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 also 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.

Big Idea - Systems, Order, Organizations

Ecosystems:  Terrestrial and Aquatic

Indicator:

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
Essential Question(s):

What are the characteristics of a terrestrial ecosystem?

What are the characteristics of an aquatic ecosystem?

How are aquatic ecosystems alike and different from terrestrial ecosystems?

Previous/Future knowledge: Students have previously learned about habitats and distinct ecosystems in 1st, 2nd, 3rd and 4th 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 regions in 4th 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

·   Land-based ecosystems include forests and grasslands.

· 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. Temperatures in the forests may vary depending on where the forest is located.
· Grasslands have fertile soil and are covered with tall grasses. They usually get a medium amount of rain, but less than forests. Temperatures may also vary depending on where the grassland is located. Some examples of animals that live in the grasslands are prairie dogs, bison, and grasshoppers.
Aquatic

·   Water-based ecosystems may be fresh water (lakes and ponds) or saltwater (oceans,     

    estuaries and saltwater marshes).
· Lakes and 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.
· Oceans are large bodies of saltwater 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 organisms that live in the shallow ocean may be drifters (jellyfish or seaweed), swimmers (fish), crawlers (crabs), and those anchored to the ocean floor (corals).
·  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).

· 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 come in 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 already studied rainforests, rivers and streams, polar regions, and deserts.
Assessment Guidelines:

The objective of this indicator is to 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.

Big Idea - Systems, Order, Organizations

Ecosystems:  Terrestrial and Aquatic

Indicator:

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
Essential Question(s):

What are the roles of organisms in an ecosystem?

Previous/Future knowledge: In 3rd grade (3-2.5), students summarized the organization of simple food chains (including the roles of producers, consumers, and decomposers). In 7th 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 gets its energy.
Producers

·    Plants are 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

·    Animals cannot make their own food so they must eat plants and/or other animals.

·    They are called consumers.

·    There are three main groups of consumers.

· Animals that eat only plants are called herbivores.

· Animals that eat only animals are called carnivores.

· Animals that eat both animals and plants are called omnivores.
Decomposers

·    Consumers (including microorganisms, termites, worms, and fungi) that get the     

     energy they need by breaking down dead or decaying matter.

·    These decomposers speed up the decaying process that releases nutrients back into the   

     food chain for use by plants.
One way to show how energy is passed through an ecosystem is through a food chain.

·    A food chain is a series of plants and animals in which each organism is a source of  

     food (energy) for the next in the series.

·    In a typical 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.

·    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.

·    Interconnected food chains form a food web.

·    Most food chains have no more than six organisms.

·    There cannot be too many links in a single food chain because the animals at the end   

     of the chain would not get enough food (energy) to stay alive.
·    The role of an organism can be identified by its placement on the food chain.

·    Decomposers are not typically noted on a food chain; they will break down any     

    organism on the food chain when it dies.

An example of a grassland food chain:

	Sun

→

	Grass

→
Producer
	Grasshopper

→
Consumer
	Toad

→
Consumer
	Snake

→
Consumer
	Hawk

Consumer


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.

·    Predators are animals that hunt and kill other animals for food.

·    Prey are animals that are hunted and killed as food for other animals.

·    A parasite is an organism that spends a significant portion of its life in or on a living  

     host organism usually causing harm to the host without immediately killing it.
·    Hosts are organisms or cells that serve as a home or a source of food for a parasite.
It is not essential for students to identify trophic levels found in a food chain or web, identify energy pyramids, or know other relationships between organisms (such as mutualism, commensalism, or symbiosis).
Assessment Guidelines:

The objective of this indicator is to identify roles of organisms in an ecosystem; therefore, the primary focus of assessment should be to recognize the roles of organism in a food chain or a food web. However, appropriate assessments should also require students to recall the roles of producers, consumers (including herbivores, carnivores, and omnivores), and decomposers; recognize from drawings or diagrams the components of a food chain or food web; or recognize the roles of predators and prey as well as parasites and host.

Big Idea - Systems, Order, Organizations

Ecosystems:  Terrestrial and Aquatic

Indicator:

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
Essential Question(s):

How do limiting factors affect an ecosystem’s population?

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 7th 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.

·   The relationship between numbers of organisms and the resources available in an   

    ecosystem is often described as the balance of nature.

·   A condition or resource that keeps a population at a certain size is known as a limiting  

    factor.

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

·   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:

·   If there are more plants than usual in an area, populations of animals that eat that plants   

    may increase.

·   If the population of predators increases, the population of prey will decrease.

·   If 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:

·   If the water supply in an area decreases, the population that needs that water may   

   decrease.  Then the population of animals that eat that animal could decrease too.

·   If 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.

·   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 this indicator is to explain the how limiting factors affect populations in

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.

GRADE 5

Big Idea – Evidence, Models, Explanations

Landforms and Oceans

Standard 5-3:
The student will demonstrate an understanding of features, processes, and changes in Earth’s land and oceans. (Earth Science)   (approximately 9-10 weeks)
Indicators

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.


Essential Question:

· What processes change the Earth’s oceans and land?  
5-3.2
Illustrate the geologic landforms of the ocean floor (including the continental shelf and slope, the mid-ocean ridge, rift zone, trench, and the ocean basin).

 
Essential Question:

· What landforms are found on the ocean floor?

5-3.3
Compare continental and oceanic landforms.

 
Essential Question:

· How do oceanic and continental landforms compare?

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). 

    
Essential Question:

· How do waves, currents, tides, and storms affect the ocean shore? 
5-3.5
Compare the movement of water by waves, currents, and tides.

             Essential Question:

· How does ocean water move?
5-3.6 Explain how human activity (including conservation efforts and pollution) has affected the land and the oceans of Earth.

Essential Question:

· How do people affect Earth’s land and oceans?

Scientific inquiry standards and indicators should be embedded throughout standard 5-3.

Standard 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.

Indicators

5-1.1 Identify questions suitable for generating a hypothesis. 

5-1.2 Identify independent (manipulated), dependent (responding), and controlled variables in an experiment. 

5-1.3 Plan and conduct controlled scientific investigations, manipulating one variable at a time.

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.

5-1.5 Construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables.

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. 

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. 

             Use appropriate safety procedures when conducting investigations.

Big Idea - System, Order, Organization

Help Page For :  Landforms and Oceans

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

5-3.1

Explain the effects natural processes on the Earth’s oceans and land; construct cause and effect models of the various ways that the ocean and land is affected by the processes of weathering, erosion, deposition, landslides, volcanic eruptions, earthquakes and floods; recall what each of the processes are; compare constructive and destructive processes; illustrate with pictures or diagrams the changes that take place with these processes; or exemplify the ways that the processes affect the land and oceans.

Checkpoint
#1-2  p. 28


#3-4  p. 29


#5-6  p. 30


#7-8  p. 31


#9-10 p. 32


         #11-12 p. 33

5-3.2

Illustrate geologic landforms of the ocean floor give illustrations of these concepts or use illustrations to show aspects of these concepts; recall information about each landform region of the ocean floor; or interpret a diagram showing the ocean floor regions.   

Checkpoint
#1-2 p. 34 


#3-4 p. 35


#5-6 p. 36


#7-8 p. 37


#9-10 p. 38


          #11-12 p. 39

5-3.3

Compare continental and oceanic landforms; detect ways that these objects are alike and different; identify the continental or oceanic landform based on its description; or illustrate the landforms by their locations.   
Checkpoint
#1-2 p. 40 


#3-4 p. 41


#5-6 p. 42


          #7-8 p. 43

5-3.4

Explain the effects waves, currents, tides and storms on the ocean shore zone; construct cause and effect models of the various ways that beaches, barrier islands, estuaries, and inlets are affected by these events; 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 a result of waves, currents, tides and storms
Checkpoint
#1-2 p. 44 


#3-4 p. 45


#5-6 p. 46


          #7-8 p. 47

5-3.5

Explain the effects waves, currents, tides and storms on the ocean shore zone; construct cause and effect models of the various ways that beaches, barrier islands, estuaries, and inlets are affected by these events; 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 a result of waves, currents, tides and storms
Checkpoint
#1-2 p. 44 


#3-4 p. 45


#5-6 p. 46


          #7-8 p. 47

5-3.6

Compare the ways that waves, currents, and tides move; detect ways that these objects are alike and different; identify a wave, current, or tides based on its description; or classify a wave, current or tide by their characteristics.  

Checkpoint
#1-2 p. 52 


#3-4 p. 53


#5-6 p. 54


          #7-8 p. 55

Unit 2 Assessments

Review and Test Prep SC TE 66A-66B

Review and Test Prep SC pp. 66-67

PACT Practice TE 

p. T4 Test answers

p. T5 Item analysis

p. T6 Class record

PACT Practice pp. 11-21

Create a model of the ocean floor with accompanying key.


	

	Inquiry:  Kit/Lab Connections

5-3.1

FOSS Landforms

Investigation 2, Parts 1-2, pp. 8-22;

Investigation 3, Parts 1-3, pp. 8-24

5-3.2

DSM Oceans

Activity 4, pp. 43-54

5-3.3

DSM Oceans

Activity 4, pp. 43-54

5-3.4

SF Lab Zone

How Do Waves Cause Shore Erosion?

SC TE 448A-48B

SC text 48-51

DSM Oceans
Activity 6, Science, Technology, and Society, p. 73

5-3.5

DSM Oceans

Activity 6-9, pp. 65-111

5-3.6

SF Lab Zone

How Can You Observe Erosion?

SC TE 64A-62B

SC text 62-65

DSM Oceans

Activity 11, Science Challenge, p. 134

5-3.1 – 5-3.6

AIMS Education Foundation:  

South Carolina AIMS Activities- Earth Science
	

	Textbook Correlation

5-3.1

SC TE: 28A-28B 

SC Student Book pp. 28-33

SF text pp. 266-281

SF quick Activity SF TE p. 266 (Transparency 34)

SF quick Activity SF TE p. 272 (Transparency 35) 

SF quick Activity SF TE p. 276 (Transparency 36)

5-3.2

SC TE: 34A-34B 

SC Student Book pp. 34-39

SF text p. 263

5-3.3

SC TE: 40 A-40B 

SC Student Book pp. 40-43

SF text p. 263, pp. 266-267 

5-3.4

SC TE: 44A-44B

SC Student Book pp. 44-47

SF text pp. 278-279

5-3.5

SC TE: 52A-52B 

SC Student Book pp. 52-55

SF text pp. 200-201

5-3.6

SC TE: 56A-56B 

SC Student Book pp. 56-61

SF text pp. 303-321 

SF Quick Activity SF TE 302 (Transparency 39)

SF Quick Activity SF TE 314 (Transparency 41)

SF Quick Activity SF TE 318 (Transparency 42)

	

	Key Concepts (Vocabulary)

Constructive processes:  deposition, volcanic eruptions, floods

Destructive processes:  weathering (physical or chemical), erosion, landslides, earthquakes, floods

Ocean floor landforms: continental shelf, continental slope, mid-ocean ridge, rift zone, trench, ocean basin

Ocean shore zone features:  beaches, shoreline, barrier islands, estuaries, inlets

Water movement:  waves, crest, trough; currents, surface currents, warm surface currents, cold surface currents; tides, high tide, low tide


	

	Literature

SF Content Leveled Readers:

Earth’s Changing Surface

Our Changing Earth
Mountains of the World

Water on Earth

Earth’s Water

Underwater Explorers

Protecting Earth’s Resources

Earth’s Natural Resources

Green Gardening
Theodorou, R. (2000). Amazing Journeys to the Depths of the Ocean. Chicago: Heinemann Library. 

ISBN: 1-57572-484-7
Geographic features from the continental shelf to the depths of the abyss are explained with colorful photographs and interesting facts. Plants and animals that live in each zone of the ocean are featured. The author also discusses conservation issues such as pollution and over-fishing.

5-3.2, 5-3.6

Spilsbury, L. (2004). Awesome Forces of Nature: Thundering Landslides. Chicago: Heinemann Library. 

ISBN 1403447861.

Readers will explore the various causes of landslides, including the effects of human actions. The book features clear and understandable text supported by photographs, maps, and diagrams. 

5-3.1

Winner, S. (2000). Erosion. Carolrhoda/Lerner. 

ISBN 1-57505-223-7

Photographs offer the reader views of one of nature's strongest land-shaping forces. The text provides information on glaciers, water, and wind as forces of erosion, as well as how these forces shape the Earth's surface.

5-3.1

Walker, S. (1996). Earthquakes. Carolrhoda. 

ISBN: 0-87614-888-7 

This book defines key terms in earthquake science while colorful diagrams illustrate basic concepts. Readers learn how scientists can predict an earthquake and measure its intensity. 

5-3.1

Wermund, J. (2003). Earthscapes: Landforms Sculpted by Water, Wind, and Ice. Texas: Rockon Publishing.

ISBN: 097262550X
Poetic descriptions of landforms such as glaciers, canyons, and alluvial fans as well as the forces and events that shape them, including volcanic eruptions, erosion, and gravity.   5-3.1

O’Neill Grace, C. (2004). Forces of Nature: The Awesome Power of Volcanoes, Earthquakes, and Tornadoes. National Geographic Society. 

ISBN 0-7922-6328-6 

Lexile:1080L

This book explains, in scientific terms, using color photographs from recent events, how these events occur and the effects these catastrophes can have on human populations.

5-3.1

Harrison, D.L. (2003). Oceans: The Vast, Mysterious Deep. Pennsylvania: Boyds Mills Press.
ISBN 1590780183
Geographic aspects of the ocean are explained, including mountains, volcanoes, and earthquakes as well as the Earth’s formation and plate tectonics. Human uses are included, focusing on conservation and pollution issues.

5-3.2, 5-3.6

Lindop, L. (2003). Probing Volcanoes. Twenty-First Century Books/Millbrook.

ISBN 0-7613-2700-2

This book provides a captivating account of scientists who venture into volcanic craters to learn the secrets of volcanoes, highlighting the rewarding and exciting careers of geologists and geochemists.

5-3.1

Varilla, M. (2004) Scholastic Atlas of Oceans.  New York: Scholastic Inc. 
ISBN 0439561280
Advanced topics like continental drift, land formation, currents, tides, tsunamis, and underwater landscapes are included using simple but accurate diagrams, photos, and attention-grabbing drawings.

5-3.1, 5-3.2, 5-3.5

Kampion, D. (2005). Waves: From Surfing to Tsunami. Utah: Gibbs Smith. 

ISBN 1-58685-212-4

Combining technical writing and storytelling, photographs, and artwork, this book makes wave formation and movement interesting and easy to understand. 

5-3.5


	


	Enviro-Tacklebox: Module 4: Forces in the Environment: Erosion on the Move. 

Louisiana Public Broadcasting. (2002). 

Niagara Falls, the South Dakota Badlands, and farm fields in Illinois and Kansas are all locations visited by the Enviro-Tacklebox Team as they investigate the formation and relocation of our soils. While reviewing the work of running water, waves, wind, and ice, viewers will explore the importance of soil. 

19:42

5-3.1

Enviro-Tacklebox: Module 4: Forces in the Environment: The Earth: Work in Progress. Louisiana Public Broadcasting. (2002). 

The forces released during earthquakes, volcanic eruptions, and sinkhole formations result in dramatic change to the Earth's surface. The Tacklebox Team introduces students to scientists researching these processes and forces of change in our environment.

13:20

5-3.1

Geologist's Notebook: Why Land Goes Up and Down. United Learning. (2003). 

This show looks at two processes that carve our landscape - uplifting and erosion. It explains how heat from the center of Earth powers the building of mountains and plateaus by moving plates. It examines how the forces of erosion - especially moving water and gravity - work to reduce uplifted crust to sediments and flat land. The effect of glaciers is also included. 

11:00

5-3.1

Magic School Bus Blows Its Top, The. Scholastic. (1995). 

Ms. Frizzle presents the kids with the missing piece to their gigantic Earth puzzle--an island that hasn't been discovered yet. When they reach the spot where it's supposed to be, all they see is the sea. It takes a run-in with an explosive underwater volcano to help them understand how the earth makes new landforms.

23:56

5-3.1, 5-3.2

Weathering and Erosion. 100% Educational Videos. (2002). 

Water, rain, snow, and wind—they all continually shape and form the Earth. Students learn how physical weathering, chemical weathering, and erosion occur. Learn that the destructive forces of erosion and weathering are slow processes that change the surface of the earth. 

20:00

5-3.1

Earth: A First Look.  Rainbow Educational Media (2000).

Part 3:  How the Land Changes Shape

Students will see that Earth’s crust changes because of volcanoes, weathering and erosion.

6:22

5-3.1
Oceans: Earth's Last Frontier.  Rainbow Educational Media. (1995). 

Students will discover that oceans are vital to the health of our planet and cover 70% of the earth’s surface. Oceans have mountain ranges thousands of miles long and trenches far deeper than the Grand Canyon. 

Part 4: Descending into the Depths: Exploring the Ocean Floor

8:07

Part 5: Ocean Movements: tides, currents, waves

5:33

5-3.2, 5-3.4, 5-3.5

Junior Oceanographer: Where the Water Meets the Land.  United Learning (1995).
Illustrates and explains how forces, such as water and waves, act upon oceans and the land.

15:32

5-3.2, 5-3.3, 5-3.4

Eye Wonder: Oceanography.  SCETC/ITV (2002).

The ocean is explored by an oceanographer.  The concepts of salt, currents, and waves are explained.

7:33

5-3.5

Source of Life:  Water in Our Environment.  Rainbow Educational Media (1992)

Living things need water to survive.  The video show major causes of ocean pollution along with ways that problems can be addressed.

Part 2:  How Actions of Humans Threaten Our Oceans

7:10

Part 4-2: How Can You Help: Water Conservation

4:36

5-3.6


	

	Cross Curricular Opportunities:

See SF Curriculum Connections TE B5

Art- diagrams, murals, models

Drama- skits

ELA- expository writing, creative writing, poetry

Math- graphing, measurement, calculations

Music- songs, raps

Social Studies- map reading, citizenship

Technology- research
	

	Field Trip/Related Experiences:

Charleston

Blue Ridge Parkway 


	

	Career Connections:

Geologist 

Geologists study the physical aspects and history of the earth. They identify and examine rocks, study information collected by remote sensing instruments in satellites, conduct geological surveys, construct maps, and use instruments to measure the earth's gravity and magnetic field. Some geologists search for oil, natural gas, minerals, and underground water. They play an increasingly important part in studying, preserving, and cleaning up the environment. Many design and monitor waste disposal sites, preserve water supplies, and reclaim contaminated land and water to comply with stricter Federal environmental rules. They also help locate safe sites for hazardous waste facilities and landfills.

Seismologist 

Seismologists study the location and force of earthquakes to understand their origin, minimize their effects, and to predict future occurrences. 

Physical Oceanographers 

Physical Oceanographers study the physical conditions and physical processes within the ocean such as waves, currents, eddies, and tides; the transport of sand on and off beaches; coastal erosion; and, the interactions of the atmosphere and the ocean. They examine deep currents, the ocean-atmosphere relationship that influences weather and climate, the transmission of light and sound through water, and the ocean's interactions with its boundaries at the seafloor and the coast. Physical Oceanographers who are acousticians are using sound to examine the ocean's natural sound channels and provide information about global warming.

Geological Oceanographers and Marine Geologists 

These scientists explore the ocean floor and the processes that form its mountains, canyons, and valleys. Through sampling, they look at millions of years of history of seafloor spreading, plate tectonics, and oceanic circulation and climates. They also examine undersea volcanic processes, mantle circulation, hydrothermal circulation, magma creation, and crustal formation. The results of their work help us understand the processes that created the ocean basins and the interactions between the ocean and the seafloor. An exciting new possibility is that studies of the exotic life forms living around hydrothermal vents could help shape the search for life in our solar system.

Volcanologist 

A Volcanologist is a person who studies volcanoes using empirical observation to make coherent predictions, explanations and general principles. The observation of volcanic eruptions and volcanic phenomenon are then used in volcanology research. A single observation made by an observer in the field can have enormous scientific implications and advance the scientific filed of volcanology.
	


Big Idea - Evidence, Models, Explanations

Landforms and Oceans
Indicator:

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
Essential Question(s):

What processes change the earth’s land and oceans?

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

·   Processes that create landforms (deposition, landslides, volcanic eruptions, floods)
Destructive

·   Processes that destroy landforms (weathering, erosion, landslides, volcanic eruptions,

    earthquakes, floods)
Natural processes that can affect Earth’s oceans and land include:
Weathering

·   Weathering is a general term used to describe processes that break down rocks at or  

     near the surface of the earth.

·   Weathering can be either physical or chemical.

·   These processes cause the surface of the earth to dissolve, decompose, and break into  

    smaller pieces.

·   Water is an important cause of weathering.

·   Plants cause weathering when roots break apart rock.

·   Changes in temperature can break rock, as well as ice forming inside cracks in the rock

    causing it to break even more.

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

·   Erosion is the movement of sediments and soil by wind, water, ice, and gravity.
Deposition

·   Deposition is the dropping, or depositing, of sediments by water, wind, or ice.

·   Deposition builds up new land on Earth’s surface, like a delta at the end of a river or       

    the pile up of a sand dune in the desert.

·   Shells on the beach are deposition by ocean waves.
Landslides

·   Landslides are mass movements of land due to gravity.

·   Landslides can cause buildings to fall, or power and gas lines to break.

·   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.

·   Volcanoes can change Earth’s surface.

·   When the magma erupts from the volcano the top of the mountain can be changed,  

    either built up or exploded off.

·   The lava and ash can destroy forests and bury fields.

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

·   Volcanic eruptions also occur under the oceans; these volcanoes that are built up are    

    called seamounts.

·   If the seamount rises above the ocean surface it is called a volcanic island (for example

    Hawaii or Japan). 
Earthquakes

·   Earthquakes are vibrations on Earth’s surface caused by sudden movement in Earth,  

    often along a fault, a break in Earth’s surface.

·   Some earthquakes cause little damage and some cause a lot of damage.

·   Large earthquakes can cause landslides.

·   Earthquakes under the ocean can cause huge waves, called tsunamis that destroy land   

    and cause great damage if they come ashore.
Floods

·   Floods occur when a large amount of water covers land that is usually dry.

·   When the flood occurs, rapid erosion can take place and move soil and sediments   

    away.

·   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 this indicator is to 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, volcanic eruptions, earthquakes and floods. However, appropriate assessments should also require students to recall what each of the processes are; compare 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.

Big Idea - Evidence, Models, Explanations

Landforms and Oceans
Indicator:

5-3.2
Illustrate 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
Essential Question(s):

What landforms are found on the ocean floor? 

Previous/Future knowledge: In 3rd grade (3-3.6), students illustrated 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

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

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

·   The width of the continental shelf varies around the edges of the continents.

·   In some places the continental shelf is fairly shallow and in other place it becomes very 
   deep, but it is not the deepest part of the ocean.
Continental slope

·   The steep slope where the continental shelf drops to the bottom of the ocean floor is  

    called the continental slope.

·   The depth of the ocean water increases greatly here.
Mid-ocean ridge

·   On the bottom of the ocean, there is a central ridge, or mountain range, that divides the  

    ocean floor into two parts.

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

·   Volcanic mountains not formed on the mid-ocean ridge are called seamounts.
Rift zone

·   In the center of the highest part of the mid-ocean ridge is a narrow trench called a rift.

·   Underwater volcanic activity that adds mountains to either side of the mid-ocean ridge   

    occurs at the rift zone.
Trenches

·   There are many steep-sided canyons and deep, narrow valleys in the bottom of the   

    ocean.

·   Ocean trenches are the deepest part of the ocean basin and are deeper than any valley  

    found on land.
Ocean basin

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

·   It is made up of low hills and flat plains.

·   The flat area of the ocean basin is called the abyssal plain. Seamounts are generally 
    formed on the ocean basin.
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 learned about the features on the ocean floor.
Assessment Guidelines:

The objective of this indicator is to illustrate geologic landforms of the ocean floor; therefore, the primary focus of assessment should be to give or use illustrations 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.

Big Idea - Evidence, Models, Explanations

Landforms and Oceans
Indicator:  

5-3.3
Compare continental and oceanic landforms. 

Taxonomy Level: 2.6-B   Understand Conceptual Knowledge

Essential Question (s):  

How do oceanic and continental landforms compare?

Previous/Future knowledge: In 3rd grade (3-3.6), students illustrated Earth’s continental landforms, including volcanoes, mountains, valleys, canyons, caverns, and islands. In 5th grade (5-3.2), students illustrated 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 located above Earth’s water 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 or mountains
	Valley
	Rift

	Deep valley with high steep sides
	Canyon
	Trench

	An opening in the surface from which lava flows
	Volcano
	Seamount and Volcanic islands

	Land which rises high above the ground
	Mountain Range
	Mid-Ocean ridge

	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 this indicator is to 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.
Big Idea - Evidence, Models, Explanations

Landforms and Oceans
Indicator:  

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

Essential Question (s):  

How do waves, currents, tides, and storms affect the ocean shore?

Previous/Future knowledge: In 4th grade (4-4.4), students summarized the conditions and effects of severe weather phenomena including 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 meets the 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 islands, estuaries, and inlets are all 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 a rocky 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 leave 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

·   All rivers flow into the oceans.

·   The area where a river 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 life in   

    the estuary.
Inlets

·   Inlets are the water-filled spaces between the barrier islands.

·   As the tides change, the amount of water in the inlet will change.

·   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 Carolina with 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 this indicator is to 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 students to 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 a result of waves, currents, tides and storms.

Big Idea - Evidence, Models, Explanations

Landforms and Oceans
Indicator:  

5-3.5
Compare the movement of water by waves, currents, and tides.

Taxonomy Level: 2.6-B   Understand Conceptual Knowledge

Essential Question (s):  

How does ocean water move?

Previous/Future knowledge: In 3rd grade (3-5.4), students explained the relationship between the motion of an object and the pull of gravity. In 4th 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 8th 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

·   The repeated movement of water is known as a wave.

·   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.

·   As the top of the wave curls over it forms a breaker.

·   Sometimes giant sea waves, called tsunamis, are caused by underwater earthquakes,   

    volcanic eruptions, or landslides.
Currents

·   Flowing streams of water that move continually through the ocean in a specific    

   direction are called currents.

·   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 a result 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.

·   This regular rise and fall of waters in oceans and seas is called a tide.

·   Tides are caused by the pull of the Moon’s gravity on Earth.

·   As the Moon moves in 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 is at it lowest point.

·   Tides rise and fall about twice a day.

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 8th grade.
Assessment Guidelines:

The objective of this indicator is to 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 a wave, current, or tides based on its description; classify a wave, current, or tide by their characteristics; identify parts of a wave; compare high and low tides; or compare warm and cold surface currents.

Big Idea - Evidence, Models, Explanations

Landforms and Oceans
Indicator:  

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

Essential Question (s):  

How do people affect earth’s land and oceans?

Previous/Future knowledge: In 4th grade (4-2.6), students explained how organisms cause changes in their environment. In 7th 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.

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

·   Resources may include air, water, trees, rocks and minerals, soil, or coal and oil.
Conservation Efforts

·   The wise use of natural resources is called conservation.

·   Human activities that help to keep the natural resources of Earth available and clear of

    pollution are conservation efforts.

·   Some efforts involve everyone trying to reduce (use less of something), reuse (use   

    something over again), and recycle (make something new from an old product).

·   Other efforts involve 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.

·   Beach renourishment projects help to restore sand on beaches.

·   Planting trees, bushes, or grass is a way to improve air quality as well as keep erosion 
    from carrying away soil.
Pollution

·   Pollution is anything that harms the natural environment.

·   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.

·   Oceans are rich in food, minerals, and other resources and can be easily polluted.

·   Human activities can also harm the land and oceans causing resources to be polluted or

    destroyed.

·   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.

·   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.

·   Careless human activities in agriculture, industry, construction, or mining can cause   

    pollution on the land, in the water, and in the air.

Assessment Guidelines:

The objective of this indicator 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.

GRADE 5
Big Idea – Form and Function

Properties of Matter

Standard 5-4:  
The student will demonstrate an   understanding of

                          

properties of matter. (Physical Science)
                          
(approximately 7-8 weeks)

Indicators

5-4.1 Recall that matter is made up of particles too small to be seen. 

Essential Question:

· What is matter made of?

5-4.2 Compare the physical properties of the states of matter (including volume, shape, and the movement and spacing of particles).

Essential Question:

· How do the physical properties of matter compare?  

5-4.3 Summarize the characteristics of a mixture, recognizing a solution as a kind of mixture. 
Essential Questions:

· What are a mixture’s characteristics?

· Why is a solution a mixture?

5-4.4    Use the processes of filtration, sifting, magnetic attraction, evaporation,          

                chromatography and floatation to separate mixtures.

                Essential Question:

· How can mixtures be separated? 

   5-4.5
Explain how the solute and the solvent in a solution determine the concentration.

               Essential Question:

· How do solutes and solvents determine concentration?

5-4.6 Explain how temperature change, particle size, and stirring affect the rate of dissolving.

Essential Question: 

· What factors affect the rate of dissolving?

5-4.7 Illustrate the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot easily be separated. 

Essential Question:

· What happens when substances chemically combine? 
5-4.8 Explain how the mixing and dissolving of foreign substances is related to the pollution of the water, air, and soil.
Essential Question:

· How are mixtures related to pollution?

Scientific inquiry standards and indicators should be embedded throughout standard 5-4.

Standard 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.

Indicators

5-1.1   Identify questions suitable for generating a hypothesis. 

5-1.2   Identify independent (manipulated), dependent (responding), and controlled 
variables in an experiment. 

5-1.3   Plan and conduct controlled scientific investigations, manipulating one variable at 
a time.

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.

5-1.5   Construct a line graph from recorded data with correct placement of independent 
(manipulated) and dependent (responding) variables.

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. 

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. 

            Use appropriate safety procedures when conducting investigations.

Big Idea - System, Order, Organization

Help Page For:  Properties of Matter

Standard 5-4:  The student will demonstrate an   understanding of

                          properties of matter. (Physical Science)
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	Assessments

5-4.1
Recall that matter is made up of particles too small to be seen; retrieve this information from memory.  Identify matter as being made up of very small particles; or recognize matter as being composed of very small particles.

Checkpoint
#1-2 p. 68

          #2-3 p. 69

5-4.2
Compare the physical properties of the states of matter; distinguish the physical properties of solids, liquids, and gases including their volumes, shapes, and movement and spacing of particles; interpret a diagram of particles of matter in solids, liquids, and gases and recognize which diagram of particles is associated with which state of matter based on the movement and spacing of the particles; interpret a diagram of measuring tools to determine the volume of solids, liquids, or gases; recognize which state of matter is described.

Checkpoint
#1-2 p. 70 


#3-4 p. 71


#5-6 p. 72


          #7-8 p. 73  

5-4.3

Summarize the characteristics of mixtures; generalize major point about the characteristics of mixtures; recognize that a solution is a kind of mixture; retrieve from memory the fact that solutions are a type of mixture; recognize a substance as a mixture based on characteristics; to classify various substances as mixtures or solutions based on characteristics.

Checkpoint
#1-2 p. 74


          #3-4 p. 75

5-4.4

Use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures; apply the procedures to separate a given mixture; recognize a given procedure that would be appropriate to separate a given mixture; to summarize how to separate a given mixture.

Checkpoint
#1-2 p. 76


#3-4 p. 77


#5-6 p. 78


          #7-8 p. 79

5-4.5

Explain how the solvent and solute in a solution determine the concentration; construct a cause and effect model for the ratio of solvent to solute in a solution (determines the concentration); recognize the solute and solvent in a solution; or to summarize how the ratio of solute to solvent can determine the relative concentration of a solution. 

Checkpoint
#1-2 p. 80


          #3-4 p. 81

5-4.6

Explain how temperature change, particle size, and stirring affect the rate of dissolving; develop cause and effect models about how these various factors affect the rate of dissolving; recognize factors that can increase the rate of dissolving and those that can decrease the rate of dissolving; to infer how a given factor will affect the rate of dissolving; or to summarize ways that the dissolving of a solute can be increased.

Checkpoint
#1-2 p. 82


          #3-4 p. 83

5-4.7

Illustrate the fact that when some substances are mixed together; they chemically combine to form a new substance that cannot be easily separated; give illustrations or use illustrations such as pictures, diagrams, or word descriptions of this concept; identify substances that are chemically combined form a mixture because they cannot easily be separated; or to recognize chemically combined mixtures as new substances that cannot easily be separated.

Checkpoint
#1-2 p. 84


          #3-4 p. 85

5-4.8

Explain how the mixing and dissolving of foreign substances is related to the pollution of water, air, and soil construct cause and effect models of how water, air, or soil pollution is caused by mixing or dissolving foreign substances in them; recognize pollution of water, air, and soil as being formed from foreign substances mixed or dissolved in them; or to summarize the relationship between water, air, and soil pollutions and the mixing and dissolving of foreign substances.

Checkpoint
#1-2 p. 90


#3-4 p. 91


#5-6 p. 92


          #7-8 p. 93

Unit 3 Assessment

Review and Test Prep SC TE 98A-98B

Review and Test Prep SC pp. 98-99

PACT Practice TE 

p. T7 Test answers

p. T8 Item analysis

p. T9 Class record

PACT Practice pp. 23-36


	

	Inquiry:  Kit/Lab Connections

5-4.1

STC Land and Water

TG: Sec4.L02-05 pp.11-62

TG: Sec4.L06 pp. 63-74

5-4.3

FOSS Mixtures and Solutions

Investigation 1, Parts 1-2

Investigation 2, Parts 1-2

investigation 3, Parts 1-3

5-4.4

FOSS Mixtures and Solutions

Activity 1, Parts 1-4

5-4.5

FOSS Mixtures and Solutions

Investigation 2, Parts 1-3

Investigation 3, Parts 1-3

5-4.6

STC Land and Water

TG: Sec. 4 L03. Exts p. 35

5-4.7

SF Lab Zone

How Does Temperature Affect How Long A Reaction Takes?

SC TE 86A-86B

SC text pp. 86-89

FOSS Mixtures and Solutions

Investigation 4, Parts 1-3

5-4.1 – 5.4.7

AIMS Education Foundation:  

South Carolina AIMS Activities- Physical Science


	

	Textbook Correlation

5-4.1

SC TE: 68A-68B

SC Student Book pp. 68-69

SF text p.343,  pp. 348-351

5-4.2

SC TE: 70A-70B

SC Student Book pp. 70-73

SF text pp. 343-347; 354-357

Quick Activity:  SF TE p. 354 (Transparency 45)

5-4.3

SC TE:74 A-74B

SC Student Book pp. 74-75

SF text pp. 358-361

5-4.4

SC TE: 76A-76B

SC Student Book pp. 76-79

SF text pp. 358-359

5-4.5

SC TE: 80A-80B

SC Student Book pp. 80-81

SF text pp. 360-361

5-4.6

SC TE: 82A-82B

SC Student Book pp. 82-83

SF text pp. 360

Quick Activity:  SF TE 378 (Transparency 48)

5-4.7

SC TE: 84A-84B

SC Student Book pp. 84-85

SF text pp. 375-381

Quick Activity:  SF TE 378 (Transparency 48)

5-4.8

SC TE: 90A-90B

SC Student Book pp. 90-93

SF text pp. 168-169; 206-207; 317

Quick Activity:  SF TE 378 (Transparency 48)


	

	Key Concepts (Vocabulary)

Matter:  particles

States of Matter:  physical properties including volume, shape, movement and spacing of particles

Mixtures: solutions, solute, solvent, concentration

Separating Mixtures:  filtration, sifting, magnetic attraction, 
evaporation, chromatography, floatation

Rate of dissolving: temperature change, particle size, stirring

New substance:  chemically combined, not easily separated

Pollution:  water, air, soil, mixing and dissolving, foreign substances


	

	Literature

SF Content Leveled Readers:

Matter and Its Properties

Properties of Matter

Pioneers of Physics

Baldwin, C.  (2006).  Mixtures, Compounds & Solutions.  Illinois: Raintree.

ISBN 1-41091-677-4

Mixtures, compounds and solutions are explained and examples are given.

5-4.3, 5-4.7

Ballard, C.  (2004).  Solids, Liquids, and Gases: From Ice Cubes to Bubbles.  Illinois: Heinemann Library.

ISBN 1-40340-955-2

The three states of matter are discussed and how they move and change.  Solutions are explained.

5-4.1, 5-4.2

Snedden, R.  (2001).  Separating Materials.  Illinois: Heinemann Library.

ISBN 1-58810-070-7

Compounds, mixtures, solutions, and sieves and filters are discussed.

5-4.3, 5-4.4, 5-4.7


	

	Technology

Supporting Content Web Sites
Chem4Kids.com

http://www.chem4kids.com/files/matter_solid.html
The movement and spacing of particles in solids, liquids and gases is explained.

5-4.2

Chem4Kids.com

http://www.chem4kids.com/files/matter_liquid.html
Characteristics of liquids are discussed.  5-4.2

Chem4Kids.com

http://www.chem4kids.com/files/matter_gas.html
Characteristics of gases are discussed.

5-4.2

Chem4Kids.com

http://www.chem4kids.com/files/matter_mixture.html
Mixtures and solutions are discussed.

5-4.3

Chem4Kids.com

http://www.chem4kids.com/files/matter_solution.html
Solutes, solvents, and types of mixtures are discussed.

5-4.3, 5-4.5

Chem4Kids.com

http://www.chem4kids.com/files/matter_chemphys.html
Physical and chemical changes are explained, compared, and examples of each are given.

5-4.7

What is Water?

http://www.nyu.edu/pages/mathmol/textbook/slg.html
The three states of water, phase changes in water, and spacing of molecules in each phase are explained.

5-4.2

The Atom’s Family – Phases of Matter

http://www.miamisci.org/af/sln/phases/nitrogengas.html
Students click on a thermometer to observe phase changes in water, copper, and nitrogen.

5-4.2

Suggested Streamline Video 

Properties of Matter, Part 2:  Liquids, Solids and Gases

ETV Streamline SC

Students learn what matter is, characteristics and differences in the three states of matter including spacing of particles, phase changes of water, and a catchy song to help them remember 

important facts.  Examples shown are excellent.

0:00 to 17:00

5-4.1, 5-4.2

Changes in the Properties of Matter: Physical and Chemical

Physical Changes

ETV Streamline SC

Physical changes, mixtures, separating mixtures, and solubility are explained.  Many examples are shown.

11:47 to 18:30

5-4.3, 5-4.4

Changes in the Properties of Matter: Physical and Chemical

Chemical Changes

ETV Streamline SC

Chemical changes are explained and many examples are shown and discussed.

18:30 to 26:16

5-4.7

Common Properties of Matter: Atoms, Elements, and States

Segment 4: A Closer Look at the States of Matter

ETV Streamline SC

The physical properties of states of matter are explored including spacing of particles.

13:23 to 17:58

5-4.1, 5-4.2


	

	Cross Curricular Opportunities

See SF Curriculum Connections TE C5

Art- diagrams, models

Drama- skits

ELA- expository writing, creative writing, poetry

Math- graphing, measurement, calculations

Music- songs, raps

Social Studies- map reading, citizenship

Technology- research    
           
	

	Field Trip/Related Experiences

http://www.scdehec.net  educational programs


	

	Career Connections

Chemist

Chemists study the properties of matter.  Matter can be referred to as chemicals.  Everything is made of chemicals.  Chemists find ways to make chemicals useful to us.  They also try to improve things that people use daily, such as paint, medicines and cosmetics, as well as cars and airplanes.  Chemists also search for new chemicals in nature.  They search for ways to save energy and reduce pollution.  Their research on living things helps doctors, farmers, and food preparers do their jobs better.

Materials Scientist

Matter can be referred to as chemicals.  A materials scientist searches for and uses new knowledge about chemicals.  Chemical research has led to the discovery and development of new and improved synthetic fibers, paints, adhesives, drugs, cosmetics, electronic components, lubricants, and thousands of other products.

Pharmacist

Pharmacists give medicine to people when a doctor says that they need it.  Sometimes, pharmacists mix the medicine themselves.  Most often, though, they use medicines that are already made.  Pharmacists have to know the properties of the medicines they give out.
	


Big Idea - Systems, Order, Organizations

Properties of Matter

Indicator:  

5-4.1 
Recall that matter is made up of particles too small to be seen.

Taxonomy Level:  1.2-B   Understand Conceptual Knowledge
Essential Question(s):  

What is matter made of?

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 7th 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 this time.
Assessment Guidelines:

The objective of this indicator is to 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.

Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

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
Essential Question(s):  

How do the physical properties of matter compare?

Previous/Future knowledge: In 2nd grade (2-4.1), students recalled the properties of solids and liquids and in 3rd 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 7th grade (7-5.10) as they 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

·   Solids have a definite shape and volume.

·   Particles in a solid are very close to one another (dense) and vibrate, but stay in the  

    same place.

·   The volume of a solid with rectangular sides can be determined by measuring with a  

    ruler and calculating height x width x length.

·   The volume of an irregularly shaped solid can be determined by water displacement in 
    a graduated cylinder.

·   The volume of water displaced equals the volume of the object.
Liquids

·   Liquids have a definite volume, but their shape changes according to the shape of their

    containers.

·   The particles are also close to one another, but they are able to move apart from each   

    other and flow from place to place.

·   The volume of a liquid 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.

·   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.

Assessment Guidelines:

The objective of this indicator is to 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 a diagram of particles of matter in solids, liquids, and gases and to recognize which diagram of particles is associated with which state of matter based on the movement and spacing of the particles; to interpret a diagram of measuring tools to determine the volume of solids or liquids; and to recognize which state of matter is described given various physical properties.

Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

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
Essential Question(s):  

What are a mixture’s characteristics?

Why is a solution a mixture?

Previous/Future knowledge: Students have been introduced to the concept of how different materials can be mixed together and then separated again in 2nd grade (2-4.4). The concept of solutions being a kind of mixture is new to this grade level. In the 7th 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.

·   Mixtures are composed of two or more substances that are mixed together but can be

    separated from each other.

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

·   The substances in a mixture do not permanently change in the mixture, but they keep   

    their separate properties.
Solutions are one type of mixture is a solution.

·   They are composed of substances that mix so completely that they cannot be   

    distinguished as separate substances.

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

·   One example of a solution is a mixture of a solid that dissolves completely in a liquid,   

    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 this indicator is to 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 objective is to recognize that a solution is a kind of mixture; therefore, the primary focus of that objective is to retrieve from memory the fact that solutions are a type of mixture.  However, appropriate assessments should also require students to classify various substances as mixtures or solutions based on characteristics.

Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

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

Essential Question(s):  

How can mixtures be separated?

Previous/Future knowledge: In 2nd 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 2nd grade (2-5.1) and in 4th grade (4-5.9) and to the process of evaporation in 3rd grade (3-4.2). Students will further develop the concept of physical changes in 7th 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 a liquid.

·   For example, pouring the mixture through a filter paper in a funnel 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.
Sifting

·   Sifting 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 a screen material at the bottom with holes of a certain size.

·   When the mixture is shaken, the smaller particles go through the screen leaving the   

    larger particles in the container.

·   Cooks, for example, sift flour to get a small 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 a magnet is stirred through the mixture, it pulls out the magnetic material from   

    the mixture.

·   A cow magnet, for example, is given to a cow to swallow. It stays in the first 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.
Evaporation

·   Evaporation is used to separate a solid that has dissolved in a liquid solution.

·   The solution is heated or left uncovered until all the liquid turns to a gas (evaporates)   

    leaving the solid behind.

·   Salt in salt 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

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

·   For example, a small amount (2-3 drops) of the solution is put on a piece of filter   

    paper, which is put in a solvent.

·   The substances in the solution that dissolve most easily travel the furthest; and  

    substances that do not dissolve easily do not travel very far.

·   The bands 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

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

·   The solids are stirred and when they float to the top, they are skimmed off the surface   

    of the liquid and put into a different container.

·   This method 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 this indicator 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.

Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

5-4.5 
Explain how the solute and the solvent in a solution determine the concentration.

Taxonomy Level:  2.7-B   Understand Conceptual Knowledge
Essential Question(s):  

How do solutes and solvents determine concentration?

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 concentrations in 7th 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 particles in them.

·   The substance in a solution that is in the greatest amount is the solvent. It is usually the

    liquid.

·   The substance in a solution that is in 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.

·   The more solute a solution has compared to the amount of solvent, the more   

    concentrated it is said to be.

·   When two solutions contain the same amount of solvent, the one with the greater   

    amount of solute is the more concentrated solution

·   In order to make a solution more concentrated, more solute is added.

·   To make a solution less concentrated, more solvent is added.
It is not essential for students to know specific quantitative relationships (ratios) of solutes and solvents in specific percent concentrations for solutions.
Assessment Guidelines:

The objective of this indicator is to 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.

Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

5-4.6  Explain how temperature change, particle size, and stirring affect the rate of dissolving.

Taxonomy level:  2.7-B   Understand Conceptual Knowledge
Essential Question(s):  

What factors affect the rate of dissolving?

Previous/Future knowledge: In 3rd 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 solutes in solutions in previous grades. They will further develop these concepts of rate of dissolving in high school Physical Science (PS-3.1).
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

·   Usually, if the temperature increases, more of the solute will dissolve faster.
Particle size

·   Usually, if the particle sizes are smaller, more of the solute will dissolve faster.
Stirring

·   Usually, 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 a solution is saturated or unsaturated.
Assessment Guidelines:

The objective of this indicator is to 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 also 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.
Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

5-4.7 
Illustrate 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
Essential Question(s):  

What happens when substances chemically combine?

Previous/Future knowledge: Students have not been introduced to the concept of substances chemically combining in previous grades. In 7th 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:

·   To make a cake, you can mix flour, water, egg, oil, and sugar, but after baking in the   

    oven, the cake has different properties.

·   Adding vinegar to baking soda will produce a gas. If the liquid is evaporated, a salt   

    will remain.

·   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 this indicator is to 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.

Big Idea - Systems, Order, Organizations

Properties of Matter
Indicator:  

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
Essential Question(s):  

How are mixtures related to pollution?

Previous/Future knowledge: In 3rd 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 4th grade (4-2.6), students explained how organisms cause changes in their environments (for example, humans polluting the air and dumping toxins into waterways). In 7th 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.

·   These foreign substances are often produced as a result of activities associated with   

    industry, agriculture, burning fossil fuels, or other processes associated with human   

    activities.

·   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 this indicator is to explain how the mixing and dissolving of foreign substances is related 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.

GRADE 5

Big Idea – Form and Function

Forces and Motion

Standard 5-5:
The student will demonstrate an understanding of the nature of force and motion. (Physical Science)


(approximately 8 to 9 weeks)
Indicators

5-5.1 Illustrate the affects of force (including magnetism, gravity, and friction) on motion. 

Essential Question:

· How do forces affect motion?

5-5.2
Summarize the motion of an object in terms of position, direction, and speed. 

            Essential Question:

· How can an object’s motion be described?
5-5.3
Explain how unbalanced forces affect the rate and direction of motion in objects. 

            Essential Question:

· How do unbalanced forces affect motion? 
5-5.4
Explain ways to change the effect that friction has on the motion of objects (including changing the texture of the surfaces, changing the amount of surface area involved, and adding lubrication).

            Essential Question:

· What affects friction between moving objects? 

5-5.5
Use a graph to illustrate the motion of an object. 

             Essential Question:

· How can a graph be used to illustrate an object’s motion?

5-5.6
Explain how a change of force or a change in mass affects the motion of an object. 

            Essential Question:

· How do force and mass affect motion? 

Scientific inquiry standards and indicators should be embedded throughout standard 5-5.

Standard 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.

Indicators

5-1.1   Identify questions suitable for generating a hypothesis. 

5-1.2   Identify independent (manipulated), dependent (responding), and controlled 
variables in an experiment. 

5-1.3   Plan and conduct controlled scientific investigations, manipulating one variable at 
a time.

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.

5-1.5   Construct a line graph from recorded data with correct placement of independent 
(manipulated) and dependent (responding) variables.

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. 

5-1.8 Use a simple technological design process to develop a solution or a product, 
communicating the design by using descriptions, models, and drawings. 

            Use appropriate safety procedures when conducting investigations.
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	Assessments

5-5.1

Illustrate the effects of forces, for example gravity, magnetism and friction, on the motion of objects; give illustrations or use illustrations, including pictures, diagrams, or word descriptions, of how forces affect motion of objects; summarize information about how magnetic or gravitational forces or friction affect motion of objects; or to recognize how these forces can affect the motion of objects.

Checkpoint
#1-2 p. 100


          #3-4 p. 101

5-5.2

Summarize motion of an object in terms of position, direction; and speed; generalize major points about motion in terms of position, direction, and speed; identify the terms of position, direction, and speed and use them to describe motion; to illustrate motion in terms of position, direction, and speed with drawings, diagrams, and word descriptions; to interpret a diagram of an object changing position over time in order to determine the speed of the object.

Checkpoint
#1-2 p. 106


    #3-4 p. 107


    #5-6 p. 108


           #7-8 p. 109

5-5.3
Explain that rate and direction of motion are affected by unbalanced forces construct cause and effect models of how unbalanced forces cause changes in rate and direction of motion; identify the meaning of unbalanced forces and rate and direction of motion; to summarize information about unbalanced forces and how they affect rate and direction of motion; to illustrate with drawings, diagrams, or word descriptions the effects of unbalanced force on an object.

Checkpoint
#1-2  p. 110


             #3-4  p. 111

5-5.4

Explain ways to change the effects of friction on motion; construct cause and effect models of the ways to change the effects of friction on motion; recognize factors that affect friction; illustrate with a diagram of objects moving to determine which factors are increasing friction to slow down or stop the motion; to summarize major points about the factors that affect friction with their increasing or decreasing the effects; to infer which factors are increasing or decreasing friction to slow down or speed up the motion of objects. 

Checkpoint
#1-2 p. 112


#3-4 p. 113


#5-6 p. 114


          #7-8 p. 115

5-5.5

Use a graph to illustrate the motion of an object; apply a procedure of using a graph to illustrate of the motion of objects; identify from the shape of the segments of the line on a position versus time graph whether an object is moving or not; to compare objects, from the shape of the lines on position versus time graphs, for differences in their speed or motion.

Checkpoint
#1-2 p. 116


          #3-4 p. 117

5-5.6

Explain how the motion of an object is affected by a change in force or mass of an object; construct cause and effect models of how these various factors affect motion of an object; summarize the effect on motion that a change in force or mass causes; to infer from the factors whether they increase or decrease the rate of motion; to predict how a given factor will affect the rate of motion; to recognize which factors increase rate of motion and which decrease rate of motion.

Checkpoint
#1-2 p. 118


#3-4 p. 119


#5-6 p. 120


          #7-8 p. 121

Unit 4 Assessments

Review and Test Prep SC TE 126A-126B

Review and Test Prep SC pp. 126-127

PACT Practice TE

p. T10 Test answers

p. T11 Item analysis

p. T12 Class record

PACT Practice pp. 37-47


	

	Inquiry:  Kit/Lab Connections

5-5.1

SF LAB ZONE

How Can You Learn About the Motion of a Pendulum?

SC TE 102 A-102B

SC text  pp. 102-105

STC Motion and Design

TG: Sec 4. L03-05 pp. 25-56 

TG: Sec 4. L07. Exts pp. 68-69

TG: Sec 4. L08-13 pp. 73-124

TG: Sec 4. L15 pp. 139-144

TG: Sec 4. L17 pp. 153-156

5-5.2

STC Land and Water

TG: Sec 4. L07 pp. 75-84

TG: Sec 4. L13 pp. 143-152

STC Motion and Design

TG: Sec 4. L03-05 pp. 25-56

TG: Sec 4. L07-13 pp. 65-124

TG: Sec 4. L15-17 pp. 139-156

5-5.3

STC Motion and Design

TG: Sec 4. L03-05 pp. 25-56

TG: Sec 4. L07.Exts pp. 68-69

TG: Sec 4. L08-13 pp. 73-124

TG: Sec 4. L15 pp. 139-144

TG: Sec 4. L17 pp. 153-156

5-5.4

STC Motion & Design

TG Sec 4. L07.Exts pp. 68-69

TG: Sec 4. L08 pp. 73-80

TG: Sec 4. L10-13 pp. 91-124

TG: Sec 4. L15 pp. 139-144

5-5.6 

SF LAB ZONE

How Can You Describe Motion?

SC TE 122A-122B

SC text 122-125

STC Motion & Design

TG: Sec 4. L04-05 pp. 35-56

5-5.1 – 5-5.6

AIMS Education Foundation:  

South Carolina AIMS Activities- Physical Science


	

	Textbook Correlation

5-5.1

SC TE:  100A-100B

SC Student Book pp. 100-101

SF text pp. 410-415

Quick Activity:  SF TE p. 410 (Transparency 52)

5-5.2

SC TE:  106A-106B

SC Student Book pp. 106-109

SF text pp. 407-409

5-5.3

SC TE:  110A-110B

SC Student Book pp. 110-111

SF text pp. 418-419

Quick Activity:  SF TE 418 (Transparency 53)

5-5.4

SC TE:  112A-112B

 SC Student Book pp. 112-115

SF text pp. 414-415

5-5.5

SC TE:

116 A-116B

SC Student Book pp. 116-117 

5-5.6

SC TE:  118A-118B

SC Student Book  pp. 118-121

SF text pp. 422-423


	

	Key Concepts (Vocabulary)

Force:  magnetism, gravity, friction

Motion: position, direction, speed, change of force, change in mass

Unbalanced forces:  rate of motion, direction of motion

Friction:  texture of surfaces, surface area, lubrication

Motion graph

	

	Literature

Scott Foresman Content Leveled Readers

Forces in Motion
Objects on the Move

Building Science
	

	Technology

Supporting Content Web Sites

http://www.keystone.fi.edu/index.shtml
The Keystone Science Network provides web-based support 
for K-8 teachers using inquiry science kits in their classroom.

http://school.discovery.com/lessonplans/programs/forces/
discoveryschool.com:  Forces

http://school.discovery.com/lessonplans/programs/frictioninourlives/
discoveryschool.com:  Friction in our Lives

http://school.discovery.com/lessonplans/programs/rulesforces/
discoveryschool.com:  Rules of Forces and Motion

http://www.physics4kids.com/files/motion_intro.html
Physic4kids.com

http://wings.avkids.com/Curriculums/Forces_Motion/index.html
Newton's laws govern how airplanes, or any object, react when forces like lift and drag are applied to them. This site contains lessons that demonstrate Newton's laws of motion in action.

Suggested Streamline Video 

Basics of Physics: Exploring the Laws of Motion (21:16)

http://www.unitedstreaming.com/
This program is dedicated to Newton’s Laws of Motion. Though Isaac Newton lived long before speedy forms of transportation he was able to formulate the three laws of motion which help to explain many of the natural phenomenon we come across on a regular basis. These three laws help us to understand why we are pulled from side to side on a speeding roller coaster or why we fall forward when the brakes of a car are suddenly applied. They help us to understand how a rocket is able to blast into space and then maneuver without brakes. Or they help us to understand the principles behind carnival and amusement park rides. 

5-5.1 ; 5-5.2;  5-5.3; 5-5.6

Laws of Motion (17:00)

http://www.unitedstreaming.com/
Isaac Newton himself shows students how gravity, friction, and inertia are related to mass, force, and momentum. Exciting graphics and re-creations allow students to see how Newton's laws of motion relate to real life. Experiments with roller blades, baseballs, and other common objects encourage students to make science exploration recreational.

5-5.1; 5-5.2;  5-5.3; 5-5.6

Exploring the Laws of Motion (18:06)

http://www.unitedstreaming.com/
Through demonstration and hands-on activities, students will do easy-to-perform experiments using handy, inexpensive supplies. Content includes Newton's three laws of motion, inertia, effects of friction on objects, centrifugal and centripetal force, and more.

5-5.4; 5-5.6

Work, Energy, and the Simple Machine: Work and Energy (15:00)

http://www.unitedstreaming.com/
To understand how the simple machines are helpful to humans we must first understand principles associated with work and energy. Work to a scientist is only accomplished when an effort is used to move an object that has resistance. Potential and kinetic energy are discussed as well as forces that impede the motion of objects such as friction. 

5-5.4


	

	Cross Curricular Opportunities

See SF Curriculum Connections p. D5

Art- diagrams, models

Drama- skits

ELA- expository writing, creative writing, poetry

Math- graphing, measurement, calculations

Music- songs, raps

Technology- research              
	

	Field Trip/Related Experiences

Amusement Parks


	

	Career Connections

Design Engineer

Auto Mechanic

Sports Trainer

Race Car Driver/ Pit Crew Member

Aerospace Engineer
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Forces and Motion  

Indicator:  

5-5.1 
Illustrate the effects of force (including magnetism, gravity, and friction) on motion.

Taxonomy Level:  2.2-B   Understand Conceptual Knowledge

Essential Question(s):  

How do forces affect motion?

Previous/Future knowledge: In the 1st grade (1-5.2), students explained the importance of pushing and pulling to the motion of an object. In 3rd 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 relationship between the motion of an object and the pull of gravity (3-5.4). In 2nd grade (2-5.2), students explained how the poles of magnets affect each other (that is, they attract and repel one another). In 8th 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 a force is a push or pull. Forces can make things move faster, slower, stop, or change direction. Different forces (including magnetism, gravity, and friction) can affect motion.
Magnetism

·   A force that acts at a distance and cannot be seen.

·   Materials that create this force are said to be magnetic and are called magnets.

·   The needle of a compass moves because of Earth’s magnetism.

·   When like poles (S-S or N-N) of magnets are near each other, the magnetic force  

    causes the poles to repel, and the magnets push away from each other.

·   When opposite poles (N-S or S-N) of magnets are near each other, the magnetic force  

    causes the poles to attract, and the magnets pull toward each other.

·   The closer the objects, the greater the magnetic force.

·   The magnetic force is greatest at the poles of magnets.
Gravity

·   A pull that attracts objects to each other.

·   This attraction is not noticeable unless one of the objects is very large, for example a   

    planet, a moon, or the Sun.

·   The force of gravity between Earth and anything on it is extremely noticeable because   

    the mass of Earth is so large. The pull of Earth’s gravity makes any object fall to the   

    ground.

·   As the Moon goes around Earth, its gravity pulls on Earth causing water in the oceans  

     to move toward the Moon.

·   Earth’s gravity also pulls on the Moon. This force of gravity keeps the Moon moving   

    around Earth.

·   Similarly, the pull of the Sun’s gravity keeps Earth moving around the Sun.
Friction

·   The force that opposes motion between two surfaces that are touching.

·   The effect of friction can be observed as an object slides across a surface and slows 
    down.

·   The rougher the surfaces are, and the harder the surfaces press together, the more  

    friction there will be.

·   Friction can be reduced by using lubricants, for example motor oil, wax, or grease, by

    making surfaces smoother, or by using rollers.

·   Friction occurs in liquids and gases as well as between solids.

·   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 this indicator is to illustrate the effects of force on motion; therefore, the

primary focus of assessment should be to give or use illustrations, including pictures, diagrams, or word descriptions, of how forces (including magnetism, gravity, and friction) affect the motion of objects. However, appropriate assessments should also 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.
Big Idea - Systems, Order, Organizations
Forces and Motion  
Indicator:  

5-5.2 Summarize the motion of an object in terms of position,   

           direction, and speed.

 Taxonomy Level:  2.4-B   Understand Conceptual Knowledge

Essential Question(s):  

How can an object’s motion be described?

Previous/Future knowledge: In 1st grade, students identified 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 3rd 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 8th 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

·   The position of an object is its location relative to another object (the reference point)   

    for example “above”, “below”, “beside”, “behind”, “ahead of” plus the distance from   

    the other object.

·   The distance (length) from the reference point changes when the object moves.
Direction

·   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.”

·   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.
Speed

·   A measure of how fast an object is moving.
NOTE TO TEACHER: Students should be able to measure the distance specific objects move in a given time. 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 calculate speed. 

Assessment Guidelines:

The objective of this indicator is to 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 a diagram of an object changing position over time in order to determine the speed of the object.
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Forces and Motion  
Indicator:  

5-5.3 Explain how unbalanced forces affect the rate and direction      

                    of motion in objects.

          Taxonomy Level: 2.7 -B   Understand Conceptual Knowledge

Essential Question(s):  

How do unbalanced forces affect motion?

Previous/Future knowledge: In 1st grade (1-5.1), students explained the importance of pushing and pulling to the motion of an object. In 3rd 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 develop the concepts of the effect of balanced and unbalanced forces on an object’s motion in terms of magnitude and direction in 8th grade (8-5.6).
It is essential for students to know that unbalanced forces change the rate and direction of the motion of objects.

·   Several forces can act on an object at the same time.

·   Sometimes forces are balanced which means that they are equal in strength but   

    opposite in direction.

·   Balanced forces do not change the motion of objects only unbalanced forces cause  

    changes in motion.

·   An unbalanced force is one that does not have another force of equal magnitude and  

    opposite direction off-setting it.

·   Rate of motion is the speed of the object or how fast or slow the object is moving.

·   Unbalanced forces can change the rate or direction of motion of an object in different   

    ways:
Object at rest

·   If an unbalanced force acts on an object at rest the object will move in the direction of   

    the force.

·   A stronger force (push or pull) will make it move faster.
Object in motion

·   If an object is moving, an unbalanced force will change the motion of the object in   

   different ways depending on how the force is applied. The unbalanced force may speed   

   the object up, slow it down, or make it change directions.

· If the force is applied in the same direction as the object is moving, the object will speed it up.

· If the force is applied in the opposite direction as the object is moving, the 
            object will slow it down or stop it.

· If the force is 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.
Assessment Guidelines:

The objective of this indicator 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  
Indicator:  

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
Essential Question(s):  

What affects friction between moving objects?

Previous/Future knowledge: Students have not been introduced to the concept of friction in previous grade levels. Students will further develop the concept of friction in 8th grade (8-5.3)
It is essential for students to know that friction is a force produced when objects are in contact with each other. Friction is a force that acts against motion. The following variables influence the affect of friction:
Texture of the surface

·   Rough surfaces tend to create more friction.

·   Smooth surfaces tend to create less friction.
Amount of surface area

·   The amount of surface area affects the friction between objects in liquids and gases.

·   The amount 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).

·   The amount of surface area in contact usually does not affect friction between two   

    solids.
Lubrication

·   Lubrication, for example oil or grease, reduces the effects of friction.

·   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 this indicator is to 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  
Indicator:  

5-5.5 
Use a graph to illustrate the motion of an object.

Taxonomy Level:  3.2-B, C Apply Procedural and Conceptual     

Knowledge
Essential Question(s):  

How can a graph be used to illustrate an object’s motion?

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 develop the concepts of graphing motion in 8th 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:
[image: image7.emf] [image: image8.emf]
To construct a distance-time graph, follow the correct procedures for producing a graph:

·   Correct placement of dependent and independent variables (DRY-MIX)

·   Correct labeling of the axes

·   Title the graph

·   Correct placement of intervals
It is essential for students to interpret the motion of an object from studying a distance time graph, including:

·   The total distance that the object has traveled after a certain amount of time

·   The distance that the object travels during a particular time interval

·   Determine if the object is moving or stationary during a particular time interval

·   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 as illustrating speed, faster speed, slower speed, and stopped motion.
Assessment Guidelines:

The objective of this indicator is to 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  

Indicator:  

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
Essential Question(s):  

How do force and mass affect motion?

Previous/Future knowledge: In 3rd 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 8th 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 a change in mass
Force

·   If 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.

·   It will speed up the most or slow down the most in a given amount of time.
Mass

·   If 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.

·   It will speed up or slow down more in a given amount of time.

·   It is harder 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 this indicator is to 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 change in 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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