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Mission Statement
The Newark Public Schools recognize that each child is a unique individual possessing talents, abilities, goals, and dreams.  We further recognize that each child can only be successful when we acknowledge all aspects of that child’s life – addressing their needs, enhancing their intellect, developing character, and uplifting their spirit.  Finally, we recognize that individuals learn, grow, and achieve differently; and it is therefore critical that as a district, we provide a diversity of programs based on student needs.

As a district, we recognize that education does not exist in a vacuum.  In recognizing the rich diversity of our student population, we also acknowledge the richness of the diverse environment that surrounds us.  The numerous cultural, educational and economic institutions that are part of the greater Newark community play a critical role in the lives of our children.  It is equally essential that these institutions become an integral part of our educational program.
To this end, the Newark Public Schools is dedicated to providing a quality education, embodying a philosophy of critical and creative thinking and designed to equip each graduate with the knowledge and skills needed to be a productive citizen.  Our educational program is informed by high academic standards, high expectations, and equal access to programs that provide and motivate a variety of interests and abilities for every student based on his or her needs.  Accountability at every level is an integral part of our approach.  As a result of the conscientious, committed, and coordinated efforts of teachers, administrators, parents, and the community, all children will learn.

Marion A. Bolden, District Superintendent
GOALS AND GUIDING PRINCIPLES
Reaching for the Brass Ring

GOALS

· Goal 1
IMPROVE STUDENT ACHIEVEMENT
Provide all students with equal access to opportunities that demonstrate high academic standards, high expectations, instructional rigor and alignment with the NJCCCS, and which embody a philosophy of critical and creative thinking.

· Goal 2
DEVELOP STUDENT MORAL AND SOCIAL RESPONSIBILITY
Equip students to be productive citizens by addressing needs, enhancing intellect, developing character, and instilling pride and hope.

· Goal 3
STRUCTURE THE ORGANIZATION TO BE EFFICIENT, EFFECTIVE AND ALIGNED WITH THE DISTRICT MISSION

Allocate and align resources on the basis of student needs with high achievement as the ultimate goal.

--Schools and district offices will have effective and efficient programs, processes, operations and services to assure that all students and other customers will have access to certificated, highly trained professionals.

--Budget and fiscal systems will support the focus on student achievement through timely and accurate processing of documents.

·  Goal 4
ENFRANCHISE COMMUNITY / EMPOWER PARENTS

Engage community and family in meaningful decision-making and planning for Newark children.

GOALS AND GUIDING PRINCIPLES

Reaching for the Brass Ring

GUIDING PRINCIPLES

· FOCUS ON STUDENTS

Every Newark Public Schools employee must be committed to high achievement for all students and assume responsibility for that success.  Everyone clearly communicates the vision, focus, and goals of the district.  All district policies, procedures and activities are aligned in support of student achievement.

· HIGH EXPECTATIONS / STANDARDS DRIVEN

All district personnel are constantly analyzing data and feedback to ensure high standards and support to enable all students to be successful.

All school communities are constantly monitoring data and feedback to ensure that each student has the necessary personalized support and quality-learning environment to meet high standards and expectations for learning.

· CARING AND SAFE ENVIRONMENT

The district is committed to safe, clean, aesthetically pleasing educational work environments.  Students’ and employees’ diverse backgrounds, abilities, interests, and needs are respected.  Structures and practices that promote personalization and equity of access are provided.

· SHARED DECISION MAKING
The district participates openly and honestly in productive, collaborative and reflective communication and systemically solicits feedback from multiple stakeholders.  Systemic feedback loops are established to ensure that all stakeholders (including district offices, administrators, teachers, parents and students) are engaged in dialogue for the purpose of shared decision-making.
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Floating and Sinking | Motion and Design | Environments | Measurement
Course Philosophy

The Science and Technology for Children (STC) is an innovative hands-on science program for children in grades one through six.  The 24 units of the STC program, four for each grade level, are designed to provide all students with stimulating experiences in the life, earth, and physical sciences and technology while simultaneously developing their critical-thinking and problem-solving skills.  The STC units provide children with the opportunity to learn age-appropriate concepts and skills and to acquire scientific attitudes and habits of mind.  In the primary grades, children begin their study of science by observing, measuring, and identifying properties.  Then they move on through a progression of experiences that culminate in grade six with the design of controlled experiments.  The steps of the learning cycle, “‘Focus-Explore-Reflect-Apply” give students opportunities to develop increased understanding of important scientific concepts and to develop positive attitudes towards science.
The Full Option Science System® (FOSS) springs from a philosophy of learning at the Lawrence Hall of Science that has guided the development of successful active-learning science curricula for more than 25 years.  The FOSS® developers are dedicated to the proposition that elementary students learn science best by doing science.  Teachers and students do science together when they open the FOSS® kits, engaging in enduring experiences that lead to deeper understanding of the natural world.  The best way for students to appreciate the scientific enterprise, learn important scientific concepts, and develop the ability to think well is to actively construct ideas through their own inquiries, investigations, and analyses.  The FOSS® was created to engage students in these processes as they explore the natural world.

Newark Public Schools

Science and Technology for Children | Full Option Science System®
Course Description
Floating and Sinking Unit-Physical Science
In this unit, students investigate the phenomenon of buoyancy by becoming engrossed in the activities and generating many questions about what they observe. (STC)
Motion and Design Unit-Physical Science
This unit provides students an opportunity to explore the physics of motion and to apply those concepts to technological design.  Just as engineers do, students test their vehicle designs and repeatedly evaluate and refine them until the designs meet specifications, applying physics concepts to solve practical problems, and sharing the creativity of solving problems, testing ideas, and presenting results. (STC)
Environments-Life Science
Students gain experience with living and nonliving environmental factors in terrestrial and aquatic systems.  Organisms maintained in the classroom are used to develop the concepts of environmental factor, range of tolerance, and optimum conditions for survival of populations.  Students observe how organisms respond to environmental conditions and how they change their environment. (FOSS)

Measurement Unit-Physical Science

Students discover the need for standard units of measurement and learn metric measurement.  They observe, quantify, compare, and record length in 

centimeters, mass in grams, volume in milliliters and liters, and temperature in degrees Celsius.  They use metric measurement to solve problems.

Safety in the Classroom
Following the procedures described in each investigation will make for a very safe experience in the classroom.

General classroom safety rules include:

· Always follow the safety procedures outlined by your teacher.

· Never put any materials in your mouth.  Do not taste any chemical unless your teacher specifically tells you to.

· Do not smell any unknown material.  If your teacher asks you to smell a material, wave a hand over the material to draw the scent toward your nose.

· Avoid touching your face, mouth, ears, or eyes while working with chemicals, plants, or animals.

· Do not mix unknown chemicals just to see what might happen.

· Always wash your hands immediately after using chemicals.

· Clean up spills immediately.

· Clean up your work space after each investigation.

· Be careful when using sharp or pointed tools.  Always make sure that you protect your eyes and those of your neighbors.

· Report all accidents, even small ones, to your teacher.

· Follow directions and ask questions if you’re unsure of what to do.

· Behave responsibly during science investigations.

Textbooks & Resources

This curriculum is primarily based on the Science and Technology for Children (STC) Motion and Design and STC Floating and Sinking and Full Option Science System (FOSS) Environments and FOSS Measurement curriculums, with multiple supplementary resources.

Teacher Texts

STC. (1995). Floating and Sinking. Burlington, NC: Carolina Biological Supply Company. 0-89278-726-0
STC. (1997). Motion and Design. Burlington, NC: Carolina Biological Supply Company. 0-89278-676-0

FOSS. (2005) Environments. Nashua, NH: Delta Education. 1-59242-567-4
FOSS. (2000) Measurement. Nashua, NY: Delta Education 0-87504-766-1

Teacher Videos
STC Floating and Sinking
STC Motion and Design
FOSS Environments
FOSS Measurement 

Supplementary Resources
Smithsonian/National Academy of Science (1998) STC Discovery Deck. Burlington, NC: Carolina Biological Supply Company. 0-89278-827-5
Lawrence Hall of Science. (1996) Once Upon a GEMS Guide. Berkely, CA. Regents of the University of California. 0-912511-78-8
National Science Resources Center. (1996) Resources for Teaching Elementary School Science. Washington, DC: National Academy Press
Doris, Ellen. (1991) Doing What Scientists Do:  Children Learn to Investigate Their World.  Portsmouth, NH: Heinemann Educational Books
Lawrense Hall of Science. (2004) Outdoor Biology Instructional Strategies (OBIS) Berkeley, Ca: University of California
Pluckrose, Henry. (1995) Math Counts: Length, Children’s Press, Inc., Chicago
Course Proficiencies

STC Floating and Sinking: 
In this unit, students investigate the phenomenon of buoyancy. From their experiences, they are introduced to the following concepts, skills, and attitudes.

Concepts 

· Several variables affect the buoyancy of an object. 

· Water pushes up on both floating and submerged objects with a buoyant force; objects push down on the water. 

· The buoyant force on large objects is greater than the buoyant force on smaller objects. 

· The amount of water an object displaces is directly related to the object’s volume. 

· Because of buoyant force, objects appear to weigh less when they are submerged. 

· Objects that weigh more than the same volume of water sink; objects that weigh less than the same volume of water float. 

· Salt water weighs more than an equal amount of fresh water. 

· The buoyancy of an object varies with the density of the liquid. 

Skills 

· Observing, recording, and organizing test results. 

· Applying previous experiences to make predictions. 

· Creating and analyzing graphs. 

· Calibrating a spring scale and using it to measure the magnitude of a force. 

· Reading science materials for information. 

· Communicating results through writing and discussion. 

· Solving a problem that requires the application of previously learned concepts and skills. 

Attitudes
· Developing an interest in investigating floating, sinking, and related phenomena. 

· Recognizing the importance of repeating a test or measurement and comparing results. 

Course Proficiencies
STC Motion and Design: 
This unit provides students an opportunity to explore the physics of motion and to apply those concepts to technological design. From their experiences, students are introduced to the following concepts, skills, and attitudes.

Concepts 

· A force is any push or pull on an object. An unbalanced force is needed to make a resting object move, to bring a moving object to rest, or to change the direction of a moving object. 

· A force can change the speed of an object. Greater forces can change the speed of an object faster than smaller forces. 

· Friction is a force that occurs when two surfaces rub together. Friction opposes motion. 

· If the same force is applied to a lighter vehicle and a heavier vehicle, the speed of the lighter vehicle will change more than the speed of the heavier vehicle. 

· Energy can be stored in a rubber band and released to turn an axle or spin a propeller to make a vehicle move. 

· A spinning propeller exerts a force that pushes air back and moves a vehicle forward. 

· Friction must be considered when a vehicle is being designed. 

· Air resistance is a force that can slow the speed of a moving vehicle. 

· Design requirements specify how a vehicle or other product must perform. 

· Cost is often an important consideration in designing a product. 

· Engineers develop, modify, and improve designs to meet specific requirements. 

Skills 

· Designing, building, testing, and modifying vehicles to meet design requirements. 

· Building vehicles from technical two​ and three-view drawings. 

· Recording vehicle designs through drawing. 

· Observing how an object moves and describing its motion and changes in motion. 

· Measuring the time it takes a vehicle to move a given distance. 

· Collecting and recording data and analyzing it to determine representative values. 

· Predicting the effect of an applied force on how a vehicle moves. 

· Recording and comparing distances a vehicle travels under various conditions. 

· Designing a vehicle that is propelled by stored energy. 

· Solving design problems using previously collected data. 

· Communicating results of an investigation through record sheets, written observations, drawings, and class discussions. 

Attitudes 

· Recognizing the role that technological design plays in daily problem solving. 

· Appreciating how science can be used to solve practical problems. 

· Recognizing the importance of repeating trials to gain valid test results. 

· Valuing the application of test results to future investigations. 

Course Proficiencies
FOSS ENVIRONMENTS: 
All living things depend on the conditions in their environment. The study of the relationships between one organism and its environment builds knowledge of all organisms. With this knowledge comes an awareness of limits. Changes in an environment can be hard on organisms. Such knowledge is important because humans can change environments. To do so without awareness of possible consequences can lead to disasters. The Environments Module consists of six investigations that introduce students to these basic concepts in environmental biology.

FOSS EXPECTS STUDENTS TO 

· Develop an attitude of respect and understanding for life. 

· Gain experience with the major environmental factors in terrestrial and aquatic systems. 

· Conduct controlled experiments with plants to determine ranges of tolerance. 

· Determine an organism's optimum conditions and environmental preferences. 

· Organize and analyze data from experiments and investigations with plants and animals. 

· Observe and describe changes in complex systems over time. 

· Relate laboratory studies to natural systems. 

· Apply mathematics in the context of science. 

· Acquire vocabulary associated with environmental biology. 

· Exercise language, math, and social studies skills in the context of biology investigations. 

· Use scientific thinking processes to conduct investigations and build explanations: observing, communicating, comparing, organizing, and relating. 

Course Proficiencies
FOSS MEASUREMENT: 

Measurement, the process of quantifying observations, is one of the cornerstones of science. Measurement compares nature—the unknown—to a standard unit—the known. Through such comparison, the organization of the world becomes more comprehensive. The FOSS Measurement Module consists of four investigations, each designed to emphasize a particular type of metric measurement—length, mass, temperature, and volume.

FOSS EXPECTS STUDENTS TO 

· Understand the necessity for standard units of measurement. 

· Develop an understanding and intuitive feel for the metric system. 

· Measure length and distance in meters and centimeters with a meter tape. 

· Measure mass in grams with a balance and mass pieces. 

· Measure liquid volume and capacity of containers in liters and milliliters with 50-ml syringes and graduated cylinders. 

· Measure temperature of liquids and air in degrees Celsius with a thermometer. 

· Acquire the vocabulary associated with metric measurement. 

· Exercise language and math skills in the context of metric measurement. 

· Apply appropriate measuring skills in everyday situations. 

· Develop and refine the manipulative skills required for making and using measuring tools. 

· Use scientific thinking processes to conduct investigations and build explanations: observing, communicating, comparing, and organizing. 

CURRICULUM UNITS

	Unit
	
	Motion and Design

	Lessons
	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
	Designing Vehicles: Getting Started
Using Drawings to Record and Build
Pulling a Vehicle: Looking at Force
Testing the Motions of Vehicles Carrying a Load
Designing Vehicles to Meet Requirements

Evaluating Vehicle Design:  Looking a Rubber Band Energy

Testing the Effects of Rubber Band Energy
Evaluating Vehicle Design: Looking at Friction
Designing and Building a Vehicle with a Sail
Testing the Effects of Air Resistance on a Vehicles Motion
Building a Propeller-Driven Vehicle
Analyzing the Motion and Design of Propeller-Driven Vehicle
Looking at Cost

Planning Our Final Design Challenge
Refining Our Design
Presenting Final Design Challenge


	Unit
	
	Floating and Sinking

	Lessons
	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
	What Do We Know about Floating and Sinking
Making and Testing Predictions about Familiar Objects
Which Things Float?  Which Things Sink?
Measuring Weight with a Spring Scale
Weighing Floaters and Sinkers

Making a Sinker Float
Investigating Boat Designs
Does Size Affect Buoyancy?
Measuring the Buoyant Force
What Happens to the Water?
How Much Do Objects Weigh under Water?
How Much Does Water Weigh?
Dissolving Salt in Water
How is Salt Water Different from Fresh Water?
Constructing a Hydrometer
Working with Mystery Cylinders


CURRICULUM UNITS
	Unit
	
	Environments

	Investigations
	1

2

3

4

5

6
	Terrestrial Environments
Bugs and Beetles
Water Tolerance
Aquatic Environments
Brine Shrimp Hatching
Salt of the Earth 


	Unit
	
	Measurement

	Investigations
	1

2

3

4
	The First Straw

Weight Watching

Take Me to Your Liter

The Third Degree


Scope and Sequence Chart
This suggested pacing guide provides a suggested time schedule for an effective presentation of the course content.

Floating and Sinking

	Week
	1
	2
	3
	4
	5
	6
	7
	8

	Lesson
	1,2
	3,4
	5,6
	7,8
	9,10
	11,12
	13,14
	15,16



Motion and Design
	Week
	1
	2
	3
	4
	5
	6
	7
	8

	Lesson
	1,2
	3,4
	5,6
	7,8
	9,10
	11,12
	13,14
	15,16


Environments

	Week
	1
	2
	3
	4
	5
	6
	7
	8

	Terrestrial Environments
	3 sessions
	2 sessions
	
	
	
	
	
	

	Bugs and Beetles
	2 sessions
	2 sessions
	
	
	
	
	
	

	Water Tolerance
	
	
	2 sessions
	2 sessions
	
	
	
	

	Aquatic Environments
	
	
	
	
	3 sessions
	1 session
	
	

	Brine Shrimp Hatching
	
	
	
	
	
	3-4 sessions
	2 sessions
	

	Salt of the Earth
	
	
	
	
	
	
	2 sessions
	2 sessions
projects & assessments


Measurement (In between other modules)
	Week
	1
	2
	3
	4
	5
	6
	7
	8

	The First Straw
	3 sessions
	1 session
	
	
	
	
	
	

	Weight Watching
	
	2 sessions
	1 session& extension
	
	
	
	
	

	Take Me to Your Liter
	
	
	
	3 sessions & extensions
	
	
	

	The Third Degree
	
	
	
	
	
	3 sessions
	field day events/ summative assessment


New Jersey Core Curriculum Content Standards for Science

5.1 Scientific Processes

A. Habits of Mind

B. Inquiry and Problem Solving

C. Safety

5.2 Science and Society


A. Cultural contributions


B. Historical Perspectives

5.3 Mathematical Applications


   A.  Numerical Operations


   B.  Geometry and Measurement


   C.  Patterns and Algebra


   D.  Data Analysis and Probability

5.4 Nature and Process of Technology


   A.  Science and Technology


   B.  Nature of Technology

         C.  Technological Design

5.5 Life Science


   A.  Matter, Energy, and Organization in Living Systems


   B.  Diversity and Biological Evolution


   C.  Reproduction and Heredity

5.6 Physical Science – Chemistry


A. Structure and Properties of Matter


B. Chemical Reactions
5.7 Physical Science – Physics


A. Motion and Forces


B. Energy Transformations

5.8 Earth Science


A. Earth’s Properties and Materials


B. Atmosphere and Weather


C. Processes that Shape the Earth

D. How We Study the Earth

5.9 Astronomy and Space Science


A. Earth, Moon, Sun System


B. Solar System


C. Stars


D. Galaxies and Universe

5.10 Environmental Studies


A. Natural Systems and Interactions


B. Human Interactions and Impact
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Standard 5.1 Scientific Processes

INQUIRY CHART
Brief Description:  Inquiry Charts were developed by James V. Hoffman, based on the work of McKenzie, Ogle, and others. I-Ch

I-Charts offer a planned framework for examining critical questions by integrating what is already known or thought about the topic with additional information found in several sources.
How to Teach It:  
1. On a given topic, you’ll have several questions to explore.  These are found at the top of each individual column.

2. The rows are for recording, in summary form, the information you think you already know and the key ideas pulled from several different sources of information.

3. The final row gives you a chance to pull together the ideas into a general summary.  It’s at this time you’ll also try to resolve competing ideas found in the separate sources or, even better, develop new questions to explore based on any conflicting or incomplete information.

Example is found on next page:

	
	Question Area #1
	Question Area #2
	Question Area #3
	Questions Area #4

	What I think?
	
	
	
	

	Source #1
	
	
	
	

	Source #2
	
	
	
	

	Source #3
	
	
	
	

	Summary
	
	
	
	


Appendix A

Glossary 


Glossary
Floating and Sinking


Analyze: To study something by breaking it down into simpler parts.

Balance: An instrument for weighing (determining mass): a steady position or condition that occurs when there are two equal and opposing forces.


Buoyancy: The upward force that a fluid exerts on an object that is placed in it: the tendency of an object to float in a fluid.

Buoyant force: The pressure pushing up on an object in water or air.

Calibrate: To check, adjust, or measure exactly: to put the measuring marks on a spring scale thermometer or other similar device.

Classify: To group things together because they share one or more properties.

Conclusion: A decision that is based on observation or on a study of data.

Constant: A condition that is not changed in a scientific experiment.

Construct: To make by putting together parts.

Controlled Experiment: A scientific investigation in which one variable is changed and all the others are kept the same, or constant.

Data: Information, such as that gathered during an experiment.

Dense: Packed closely together.

Density: The amount, or mass, of a specific volume of a substance.

Design: A sketch or model that shows how something is or is to be built.

Displacement: The process by which an object pushes aside the liquid into which it has been placed.

Dissolve: To make or become liquid.

Distribute: To spread out.

Equal: The same amount, size, value, quality, or other characteristics.

Evidence: Something that offers proof.

Exert: To make use of; to apply.

Experiment: A procedure that is carried out to investigate a scientific question.

Float: To rest on or at the surface of, or be suspended in, a liquid.

Fluid: A substance that flows or takes the shape of its container.  Both liquids and gases are fluids.

Gram (g): A unit of mass in the metric system.

Gravity: The attraction of the earth or other bodies for any object at or near their surface.  The force of gravity depends on the masses of the objects and how far apart they are.

Greater: Larger in size, number, or amount.

Hydrometer: A tool used to determine the density of a liquid by comparing it with the density of water.

Hypothesis: A prediction about how something works or how two variables are related.

Invent: To think up or create something for the first time.

Liquid: A substance that has no shape but does have volume.

Mass: The amount of matter that an object contains.  Mass is expressed in grams or ounces.


Mean: The number that falls an equal distance between two extremes; the average.  To determine the mean, add the numbers in a set and divide the total by the number of items.  For example, the mean of 1, 3, 5, 7, and 9 is 5 (25 divided by 5).

Median: The middle number in a set of numbers.  If the set of numbers if 22, 33, and 44, the median is 33.

Mode: The number that occurs most often in a set of numbers.  In the series 2, 4, 6, 6, 10, the mode is 6.

Pattern: A repeating arrangement of shapes, colors, numbers, or other things.

Plimsoll mark: A safety line on the outside of a cargo ship.  As long as the Plimsoll mark is visible, the ship is not overloaded.  If the ship begins to sink into the water because it is carrying too much cargo, the Plimsoll mark disappears.

Plot: To locate a point or points on a graph.

Procedure: A set of steps that explains how to do something.

Result: Outcome of an experiment.

Saturate: To soak or fill something until it cannot absorb or dissolve any additional material.

Sink: To move downward; to go to the bottom of.

Solid: A substance that takes up space and has its own shape.

Solution: A liquid in which something has been dissolved.

Submerge: To put under water or other liquid.

Variable: An element in an experiment that can be changed.

Volume: The amount of space that a substance takes up.

Weigh: To measure how heavy something is.

Weight: A measurement of how heaving something is.


Glossary

Motion and Design



Aerodynamic: Able to move through the air with as little air resistance as possible.

Air resistance: The force of friction on a vehicle as it moves through the air.

Analyze: To study something by breaking it down into simpler parts.

Axle: A bar or shaft on which a wheel turns.

Blueprint: A detailed plan or drawing that shows how something is designed.

Classify: To group things together because they share one or more properties.

Conclusion: A decision that is based on observations or on a study of data.

Constant: A condition that is not changed in a scientific experiment.

Controlled experiment: A scientific investigation in which one variable is changed and all the others are kept the same.

Cost-effective: Able to produce the best results for the least money.

Data: Information, such as that gathered during an experiment.

Drag: Force that opposes the forward movement of a vehicle.

Dynamics: The part of physics that deals with how things move and the forces that change their motion.

Energy: The ability to do work or to make something happen.

Evidence: Something that offers proof.

Experiment: A procedure that is carried out to investigate a scientific question.

Force: A push or pull.

Friction: Force that resists movement between two objects that are touching.

Gravity: A force of attraction between any two masses.  The strength of this force is dependent on the mass of each object and their distance from one another.

Hypothesis: A prediction about how something works or how two variables are related.

Kinetic energy: Energy associated with motion.

Laws of Motion: Three laws, formulated by Sir Isaac Newton, describing how objects move in relation to the forces acting on them.

Mass: The amount of matter an object has.

Mean: The mathematical average of a number of measurements.

Median: The middle value of a number of measurements.

Mode: The value occurring most frequently in a series of measurements.

Opinion: An expression of how one things or feels about something.  An opinion is based on personal views, not necessarily facts.

Pattern: A repeating arrangement of shapes, colors, numbers, or other things.

Potential energy: Stored energy that can be released to become other forms of energy.

Prototype: An original model or design.

Recursive testing: Retesting and revising a product; part of the technological design process.

Speed: A measure of how fast something is moving.

Technological design: The process of designing and building products and systems to meet human needs.

Template: A set pattern, mold, or form.

Tension: The force exerted by a stretched object, such as a spring.

Three-view drawing: A diagram, showing top, side, and front views.

Variable: An element in an experiment that can be changed.

Weight: A measurement of how heavy something is.


Glossary

Environments


Adapt: To make suitable by changing or adjusting. (SS)

Algae: A large group of water organisms. (SS)


Aquarium:  A tank for keeping live water plants and animals. (TG)

Asymmetrical: Not symmetrical or balanced in line, size, and shape. (SS) 


Beetle: A type of insect with special forewings, which form hardened wing covers that cover a second pair of wings. (TG) 

Biome: One of the major terrestrial ecosystems characterized by specific soil conditions and climate. (SS) 

Brine shrimp: Tiny animals related to crabs and lobsters. Brine shrimp are found in salt ponds and salt lakes. (TG) 

Camouflage: To hide or disguise. (SS) 

Carbon dioxide: A colorless, odorless gas, present in the atmosphere. It is released by plants and animals during respiration. (TG) 

Chemical: A substance obtained from a chemical process. (SS) 

Colonize: To establish a colony, or group, of organisms in a new location. (SS) 
Controlled experiment: A set of compared investigations in which one variable is manipulated by steps while all other variables are controlled or kept the same. (TG) 

Current: Part of a fluid body such as air or water moving continuously in a certain direction. (SS) 

Decomposition: The process by which organic materials break down through chemical change. (SS) 

Delta: A fan-shaped deposit of earth materials at the mouth of a stream. (SS) 

Dormant: At rest. (SS) 
Drought: A long period of dry weather. (TG) 

Ecosystem: A system of living things, all the nonliving things that surround it, and the relationships between them. (SS) 

Environment: Everything that surrounds and influences an organism. (TG) 
Environmental factor: One part of the environment. An environmental factor can be nonliving, such as water, light, temperature, or chemicals, or living, such as a plant or an animal. (TG) 

Enzyme: A complex protein that acts to change the speeds of chemical reactions. (SS) 

Expel: To force out. (SS) 

Fungus: An organism that lacks chlorophyll and absorbs nutrients from dead or living organisms. (SS) 

Genetics: A branch of biology that studies inherited traits. (SS) 

Germinate: When a seed sprouts, or starts to grow and develop. (TG) 

Glacier: A large mass of ice moving down a mountain or along a valley. (SS) 

Host: A living organism on which a parasite lives. (SS) 

Immunity: The capacity to resist chemical toxins. (SS) 

Indicator: A chemical used to test for the presence, absence, or amount of a substance in a material. (TG) 

Invertebrate: Without a backbone. (SS) 

Irrigate: To water crops by artificial means. (TG) 

Isopod: A small crustacean with 14 legs that all function the same. (TG) 

Larva: The wormlike early stage of an insect. (SS) 

Microorganisms: Microscopic organisms such as bacteria and algae. (SS) 

Nutrient: A chemical needed for the maintenance, growth, and development of an organism. (SS) 
Optimum: The condition or degree of an environmental factor that is favorable to growth, development, and reproduction of an organism. (TG)

Organism: Any living thing, including all plants and animals. (TG, SS) 

Pampas: The wide, grass-covered plains of South America. (SS) 

Parasite: An organism that lives on or in another living thing, always at the expense of the host organism. (SS) 

Phosphate: A type of salt present in rocks and the remains of organisms. Phosphates are necessary for organisms to grow and often are used as fertilizers. (SS) 

Photosynthesis: The process by which plant cells make carbohydrates for food from carbon dioxide and light. (SS) 

Pollinate: To carry pollen to the female part of a plant to fertilize the seeds. (SS) 

Prairie: A large area of level or rolling grassland. (SS) 

Precipitation: Water that falls to the Earth as mist, rain, sleet, hail, or snow. (SS) 

Predator: An animal that preys on other animals. (SS) 

Preferred environment: The set of environmental conditions that an organism appears to choose over other conditions. (TG)
Range of tolerance: The varying conditions of one environmental factor in which an organism can survive. (TG) 

Regenerate: To grow again. (SS) 

Rotifer: A tiny water animal that has one or more rings of hairlike cilia on a disk at the head of the body. (SS) 

Salinity: The concentration of salt in water. (TG) 

Salt-sensitive: Unable to survive in salty environments. (TG)

Salt-tolerant: Able to survive in salty environments. (TG) 

Sea anemone: An invertebrate sea animal that is sometimes brightly colored and looks like a flower. (SS) 

Sediment: Tiny bits of rock, shell, dead plants, or other material that settle out of a fluid. (SS) 

Source: The point where something begins. (SS) 

Species: A group of organisms that differ in one or more characteristics from the organisms in other groups. (SS) 

Synthetic: Produced artificially, from chemicals. (SS) 

Telephoto: A lens that gives a larger image of a distant object. (SS) 

Terrarium: A container for keeping or raising plants or small animals. (TG) 

Uranium: A silvery, heavy radioactive element that exists in nature. (SS) 

Variable: Something that can be changed. (TG) 

Vascular system: The system of vessels that carries fluids throughout an organism. (SS) 

Venomous: Poisonous. (SS) 

Viable: Alive and able to grow. (TG) 

Glossary

Measurement


Arm span: The distance from fingertip to fingertip when the arms are outstretched. (TG) 


Balance: A tool for weighing objects. (TG) 


Boiling point: The temperature at which water forms into vapor. (SS) 


Capacity: The volume of fluid a container can hold when full. (TG) 


Centimeter: One one-hundredth of a meter. (TG) 


Comparison: When you look for similarities or differences between two things. (TG) 


Degrees Celsius (°C): The basic unit of temperature in the metric system. Water freezes at 0°C and boils at 100°C. (TG, SS) 


Distance: How far it is between two points. (TG) 


Estimate: An educated guess about a measurement. (SS, TG) 


Freezing point: The temperature at which water becomes a solid (ice). (SS) 


Fulcrum: The pivot point on which the balance beam rests. (TG) 


Graduated cylinder: A transparent cylinder marked with evenly spaced lines for determining the volumes of liquids. (TG) 


Gram (g): The basic unit of mass in the metric system. (TG, SS) 


Height: The distance on a person from the top of the head to the bottom of the feet. (TG) 


Kilogram: 1000 grams, or the mass of 1 liter of water. (TG) 


Kilometer: One thousand meters. (TG) 


Length: The distance of something from end to end, usually the longest dimension. (TG) 


Liter (L): The basic unit of fluid volume in the metric system. (TG, SS) 


Mass: A quantity of matter. (SS, TG) 


Measurement standard: A unit agreed upon and used by a large number of people. (TG; see “standard measurement,” SS) 


Meter (m): The basic unit of distance or length in the metric system. (SS, TG) 


Metric system: A system of weights and measures based on multiples of ten. (SS) 


Milliliter: One one-thousandth of a liter; 1000 milliliters equal 1 liter. (TG) 


Scale: Something divided into regular spaces as a tool for measuring. (SS) 


Standard measurements: Units agreed upon and used by a large number of people. (SS) 


Syringe: A cylinder and piston system used to draw up, measure, and transfer liquids. (TG) 


Temperature: A measure of how hot or cold something is. (TG, SS) 


Thermometer: A tool used to measure temperature. (TG, SS)

Volume: Three-dimensional space. (TG, SS) 


Weigh: To find the mass of. You weigh an object to find its mass. (SS) 


Width: The distance from side to side, a dimension shorter than the length. (TG)
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Table of Contents
The Scientific Method

PROBLEM:  

What problem are we trying to solve and explore?  

-can be student-generated or derived from teacher’s objective.

HYPOTHESIS: 

-an educated prediction for an outcome.  “If…then…”


MATERIALS:  

PROCEDURE: 

-outline of steps taken to accomplish task.


OBSERVATION:
What knowledge can we gain from our observation to lead us to an educated guess or prediction?

CONCLUSION/RESULTS:
-illustrations, graphs, notes, worksheets, data
-supports initial problem.
-indicates outcome as a result of experiment


                                                                    1

Student Notes


2

Student Notes/Entries

3

Student Notes/Entries

80

Glossary

· high frequency words

· student-generated definitions

Example:

Separating: pulling two things apart


81

Teacher Comments

· student progress

· reference to investigation

· should include date and page number

Appendix C


Record Sheets


Recording Sheet

What did you see happening?

















What are at least two reasons you can think of for what you observed?
1.
2
3.

Prediction Record

	Name of the Object
	My Prediction and Some Reasons
	What Happened:
F-It Floated
S-It Sank

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Weighing Sheets of Paper
	Number of Sheets
	Predicted Weight
	Actual Weight

	8
	
	

	4
	
	

	2
	
	

	1
	
	

	35
	
	

	
	
	

	
	
	

	
	
	

	Pile
	
	



Descriptive Adjectives List

Heavy

Light

Small

Big

Buoyant

Dense

Hollow


________

________

________

________

________


________


________


________


________


________


________


________


________


________


________

________

________




Boat Design


Draw a design for a boat.  Include labels that explain some of the details of the boat—how it is propelled, what materials it is made of, and what the boat will be used for.


How Many Marbles Can the Boats Hold?


	Size of Aluminum Foil and Sketch of Boat
	Predicted Number of Marbles
	Number of Marbles Floated

	
	
	

	
	
	

	
	
	



Working with Fishing Bobbers

Prediction:  Which fishing bobber do you think weighs the most?

Prediction:  Which fishing bobber do you think has the greatest buoyant force?

Reasons:  What are some reasons for your predictions?






















Use Record Sheet 9-B to record the weight of each fishing bobber and the force that it takes to sink each one.

Measuring the Forces on the Fishing Bobbers:  Weight and Buoyancy

	                                              
	Floating Force of the Fishing Bobbers (in clips)

	Size of the Fishing Bobber
	Weight of the Fishing Bobber
	First Measurement
	Second Measurement
	Third Measurement

	Small
	
	
	
	

	Medium
	
	
	
	

	Large
	
	
	
	



Eureka!  The Story of Archimedes’ Discovery
Open-Ended Question


How did Archimedes use water displacement to solve a mystery?  Answer in complete sentences.  You may use illustrations to explain your answer.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________


The Weight of Objects



	Objects
	Weight of Object Out of Water
(in________)
	Weight of Object Partially Submerged
(in_________)
	Weight of Object Submerged
(in_________)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	






Open-Ended Response to Swimming


If you’ve gone swimming in shallow water, why do you think it is much easier to lift something (or someone) in the water than out of it?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	




Weighing Salt, Water, and Salt Water

Predict the weights of salt, water, and salt water from the lightest to heaviest.


Predicted Weight:

Predicted Weight:

Predicted Weight:

______________

______________

______________


Record your observations.


Measured Weight:

Measured Weight:

Measured Weight:

______________

______________

______________


Compare your observations with your predictions.
Discuss them with your partner.
What are some things you discovered?


What are some reasons for putting a Plimsoll mark on the side of a ship?





How do you think the Plimsoll mark got its name?



What are some ways that a ship with a Plimsoll mark is like the straw you investigated in this lesson?


Making and Testing Predictions in Fresh Water


	Object
	My Prediction and 

Some Reasons
	F or S
	Observations and Explanations of Results

	Large
Mystery
Cylinders


	
	
	

	Small
Mystery
Cylinders
	
	
	



Making and Testing Predictions in Salt Water


	Object
	My Prediction and 

Some Reasons
	F or S
	Observations and Explanations of Results

	Large
Mystery
Cylinders


	
	
	

	Small
Mystery
Cylinders
	
	
	



1. What do you now know about the reasons some objects float while other objects sink that you didn’t know before?
___________________________________________________________________________

___________________________________________________________________________


2. What do you now know about the difference between salt water and fresh water that you didn’t know before?
___________________________________________________________________________

___________________________________________________________________________


3. How well do you think you and your partner(s) worked together?  Give some examples.
___________________________________________________________________________

___________________________________________________________________________


4. Identify activities in the unit you enjoyed.  Explain why you like them.
___________________________________________________________________________

___________________________________________________________________________


5. Were there any activities in the unit you didn’t understand or that confused you?  Explain your answer.
___________________________________________________________________________

___________________________________________________________________________

6. Take another look at your record sheets, graphs, and science notebook.  Describe how well you think you recorded your observations and ideas.
___________________________________________________________________________

___________________________________________________________________________

7. How did your work in this unit affect your attitude toward science?
___________________________________________________________________________

___________________________________________________________________________


After reading “The Race That Wasn’t Run” answer the following question:  How might your feelings be similar to what Bobby Rahal and his design team experienced?


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________



Recording How Our Vehicle Moves

	Number and Size of Washers
	Observations about How the Vehicle Moved
	Ranking the Speed 
(1-5)
1=slowest
5=fastest

	1 small washer
	
	

	2 small washers
	
	

	3 small washers
	
	

	4 small washers
	
	

	16 small washers (or 1 large washers)
	
	



Thinking Challenge:  Think about the height of your work space and the length of your string.  Think about the distance your vehicle moves.  How are all these measurements related?  Why?
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________




Graphing Data:  How Load Affects the Time a Vehicle Travels


Number of washers we will use: ____



Time (seconds)



Red dots, vehicle only


Blue dots, vehicle +1 block


Green dots, vehicle +2 blocks






Sample Data Table

	Number of Turns of the Rubber Band
	Distance Traveled (in cm)
	Selected Distance

	
	Trial 1
	Trial 2
	Trial 3
	

	2
	
	
	
	

	4
	
	
	
	

	8
	
	
	
	



Evaluating Vehicle Design for Friction






Evaluating Vehicle Design for Friction



Evaluating Vehicle Design for Friction



1. Write down two or three things you have learned so far in the Motion and Design  unit that you think are important.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


2. How well do you think you and your partners are working together?  Give some examples.
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


3. How do you feel about working with the materials in the unit?  Are your feelings changing as you work through the unit?  Give examples.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


4. Write down some activities in the unit you have enjoyed.  Explain why you like them.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


5. Are there any activities so far in the unit that are confusing or hard to understand?  Explain your answer.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


6. Look at your record sheets and your science notebook.  Describe how well you think you recorded your observations and ideas.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


7. How well do you think you used the materials to meet each of the design challenges?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

8. Think about the work you have done so far in this unit.  What do you think you have done very well?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________


In what area of your work do you think you could improve?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

9. How do you feel about science now?  Circle the words that apply to you.

a. Interested

b. Relaxed

c. Nervous

d. Excited


e. Bored


f. Confused

g. Successful

h. Happy

i. Write down one word of your own _________________


Sample Data Table

	Sail’s Influence
	Distance Traveled (in cm)
	Selected Distance

	
	Trial 1
	Trial 2
	Trial 3
	

	Sail influencing vehicle’s motion
	
	
	
	

	Sail having less influence on vehicle’s motion
	
	
	
	



Sample Data Table

	Number of Turns of the Propeller
	Distance Traveled (in cm)
	Selected Distance

	
	Trial 1
	Trial 2
	Trial 3
	

	35
	
	
	
	

	50
	
	
	
	

	75
	
	
	
	



What Happens If…

Look at your propeller-driven vehicle.  Pick three or more of the following questions to test.  Test them in any order you choose.  Try to move your vehicle after each change you make.  Record your observations in the space provided.  Remember to return the vehicle to its standard form after each question.

What happens if…

· …you wind the propeller 30 times quickly?  What happens if you wind it 30 times slowly?  How does the vehicle move each time?
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


· …you wind the propeller clockwise 30 times?  What happens if you wind it counterclockwise 30 times?  How does the vehicle move each time?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

· …you turn the vehicle around so the propeller is on the back of the vehicle?
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


· …you change the position of the rubber band so it is attached at an angle?
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


· …you add tires to the propeller-driven vehicle?
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

What Happens If…,continued

· …you move the vehicle on a different surface, such as carpet or vinyl?
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


· …you place the propeller lower on the vehicle?  (Modify the vehicle so the propeller is closer to the ground.)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


· …you use four connected rubber bands instead of three? (Attach another rubber band to the three connected ones and then test the vehicle.)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


· …you use two parallel sets of rubber bands on the vehicle?  (Put two sets of three connected rubberbands, side-by-side, on the vehicle.  How test the vehicle.)


__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


Now write and test one of your own questions:

· What happens if…
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________



Evaluating the Cost of Our Design


	Building
Piece
	Cost
Per Piece
	Number of Pieces Used
	Total Cost

	Propeller
	$500
	x
	
	=
	

	Rods
	
	x
	
	=
	

	Gray
	$450
	x
	
	=
	

	Red
	$400
	x
	
	=
	

	Yellow
	$350
	x
	
	=
	

	White
	$300
	x
	
	=
	

	Blue
	$250
	x
	
	=
	

	Green
	$100
	x
	
	=
	

	Connectors
	
	x
	
	=
	

	White
	$250
	x
	
	=
	

	Yellow
	$150
	x
	
	=
	

	Green
	$150
	x
	
	=
	

	Red
	$100
	x
	
	=
	

	Orange
	$100
	x
	
	=
	

	Dark gray
	$100
	x
	
	=
	

	Brown
	$100
	x
	
	=
	

	Wheels
	
	x
	
	=
	

	Small
	$200
	x
	
	=
	

	Large
	$400
	x
	
	=
	

	Tires
	
	x
	
	=
	

	Small
	$100
	x
	
	=
	

	Large
	$200
	x
	
	=
	

	TOTAL
	



Planning Our Final Design Challenge

How we will meet the challenge

Sketch the vehicle we will build
        

           Materials needed to build our vehicle









          Materials needed to move our vehicle

How we will move our vehicle (for example, 
rubber band power or falling weight)

                                                                                                            
How we will test whether our vehicle meets
the challenge (for example, use a timer or 
a measuring tape)






Proposed budget (or total cost) 
              for our vehicle.













Motion and Design Student Assessments Questions to Keep in Mind

Class Discussion

· How well does the student describe the process that led to the solution?  Can he or she clearly express how making decisions helped in meeting the design requirements?

· How does the student present test results?  Is there enough detail?

· If the team removed parts to reduce cost, can the student describe how that removal affected performance?

Vehicle

· How does the vehicle incorporate what the student has learned throughout the unit?
· How did the student ensure that the wheels spin freely?  Did the team make the frame strong enough?

Initial Plan

· How did the plan convey what the team was trying to do?  Did the student use drawings?

· In what ways do the drawings provide important detail?

· Did the student record why the team approached the design challenge as it did?


Building and Testing the Vehicle

· How did the student contribute to the team’s building of the vehicle?

· How well did the student work with the team when testing the vehicle?

· Can the student describe how the team met the design requirements?

· How well did the student implement his or her knowledge of motion in testing the vehicle?

Making a Record of the Vehicle

· During the presentation, how did the student describe the team’s vehicle?

· How did the student use drawings to provide information about the vehicle?  Do the drawings use color or labels?

· Do the drawings show the vehicle from a particular perspective?  Did the student use enough different views to show how the vehicle was made?


Problem of the Week


Eric, Jose, Shannon, and Jackie wanted to plant a garden.  Jose’s dad said they could use a rectangular space in the backyard that was 8 m by 4 m.  

The friends decided they would first like to make a colorful border for the garden using small flowering plants called marigolds.

If they planted the marigold plants 10 cm apart, how many marigolds would they need to complete the border?  Show all your work.














The four friends decided to divide the 8 m by 4 m garden into four plots with equal areas so each could plant his or her own little garden.  What size plot will each of the four friends get?  Describe at least two possibilities.  Show your work, including drawings if you like.


Problem of the Week

Josh is building a wooden box for a darkling beetle habitat.  If the area of the bottom of the box is 576 cm2 and the shortest die is longer than 10 cm, what are all the possible length and width combinations?  Note:  Josh measures the sides of his habitat box in whole numbers, not fractions.

When Josh completes the box, the sides are 12 cm high. How much soil will it hold?  Show all your work.

Allison is making an unusual ladybug habitat—it has five equal sides.  What is this shape called?









The distance from one corner to the next is 28 cm.  What is the perimeter of the container?  Show all your work.


Problem of the Week


Mr. Crawford’s class is setting up a water-tolerance investigation.  Each group needs 40 ml of water to make wet soil and 80 ml to make very wet soil.  There are eight groups in the class.  How much water is needed?  Show your work.


















If the water evaporates at the rate of 10% a day, how much water will have evaporated in 5 days in each container?  Round all calculations to the nearest tenth (.1).


Problem of the Week


Kim set up a tropical-fish aquarium.  She had $20.00 to spend on fish.  She bought at least one of each of the fish listed below, and had less than $2.00 left over.  What combination of fish did she buy?





neon  tetras

$1.25

2 cm long



angel fish

$3.95

7 cm long



lampeye

$1.59

3 cm long



mollies


$2.00

4 cm long

Show all your work.



Kim’s parents agreed to buy an aquarium tank for Kim’s fish.  Kim remembered from her aquatic-environments investigation that tropical fish require 1 liter of water for every 3 cm of fish length in the aquarium.  What size aquarium (in liters) should Kim as for?  Show all your work.


Problem of the Week


Maria set up a series of six brine shrimp experiments to discover the optimum salt concentration for hatching.  She used 1 liter of water in each container, and 1 little spoonful of brine shrimp eggs.  She put a different amount of salt in each container, following this formula.


In container 1 Maria put 8 spoons of salt.

In container 2 she put half as much salt as she put in container 1.

In container 3 she put half as much salt as she put in container 2.

In container 4 she put half as much salt as she put in container 3.

In container 5 she put half as much salt as she put in container 4.

In container 6 she put half as much salt as she put in container 5.



How much salt did Maria need to set up her six containers?  Show your work.  Use drawings if you want to.


Problem of the Week


Bert needed water for his cabbage garden, so he built a spring box in the hillside above his home.  He ran a pipe from the top of his spring box to his garden.  As soon as water filled the spring box, it would start to flow to Bert’s garden, but not until water reached the top of the spring box.

Bert watched anxiously for water to start to flow.  He observed that the water came up 5 cm in the spring box each night, but the water level went down 3 cm during the day.



Bert’s spring box is 20 cm from the bottom to the top where the pipe is attached.

On what day (or night) will water first flow to Bert’s cabbages?  Show your work.  Use drawings if you want to.


Problem of the Week

Marny and Max wanted to estimate the length of the playground.  It was not important that they have an exact measurement, but they wanted some idea of how big it was for a field day event they were planning.

Marny decided to measure it by walking across the playground.  She marked off one walking step and found it was 50 cm long.

Max decided to measure using the wheel on his wheelchair.  Marny measured the circumference of the wheel and found out that it was 2 m around.  Then they walked and wheeled across the playground to see how big it was.

If Max counted 40 full turns of his wheel from one end of the playground to the other, how many walking steps did Marny take to cover the same distance?


Problem of the Week

Seventy-five years ago, pharmacists weighed medicine on balances like the ones you have been using.  The mass pieces were very expensive, so a pharmacist would buy as few mass pieces as possible.  If a pharmacist had 1-g, 3-g, and 9-g mass pieces, he or she could weigh out any umber of grams from 1 g to 13 g.  Show how you could measure all of the masses from 1 g to 13 g using only the three mass pieces given.


Problem of the Week

Some students were raising crayfish in their classroom.  The students set up the habitat in a large bus tray.  They used 12 liters of water to fill the tray.  To keep the water fresh, they needed to replace one-third of the water every 3 days.

How much water did they use for the crayfish habitat in a month (30 days)?


Problem of the Week

A girl was planning to visit one of two cousins for her vacation.  She was having a hard time deciding which one to visit, so she decided she would check the newspaper for the next 5 days, then visit the cousin who lived in the city with the highest average temperature.

She recorded these temperatures the third week of September.



	
	Dallas
	Miami

	Monday
	31ºC
	29ºC

	Tuesday
	30ºC
	30ºC

	Wednesday
	36ºC
	32ºC

	Thursday
	28ºC
	32ºC

	Friday
	30ºC
	32ºC



Which cousin do you think she decided to visit?
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Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.














Strand B: Inquiry and Problem Solving				Floating and Sinking





Essential Questions





Instructional Objectives / Skills and Benchmarks (CPIs)





Types of Research Based Activities and Assessments that could illustrate Objectives





Suggested Resources





Lesson 1�What Do We Know About Floating and Sinking?��What makes objects float?��What makes objects sink?��What makes an object float in one container of liquid versus another?











(CPI) Learners will be able to raise questions about the world around them and be willing to seek answers through making careful observations and experimentation.


(CPI) Learners will be able to keep records that describe observations, carefully distinguish actual observations from ideas and speculations, and are understandable weeks and months later.


(NPS) Learners prepare a science notebook that they will use to record their observations and ideas about how this could happen.


(NPS) Learners brainstorm why they think things float or sink.


(NPS) Learners observe an object that both floats and sinks and then record their observations and ideas about how this could happen.





�HYPERLINK  \l "AJournalNotebookSample"��Science Journal


�


� HYPERLINK  \l "FloatingSinkingRecordSheet1A" ��Record Sheet 1-A�Recording Sheet���Assessment Lesson 1


� �HYPERLINK "http://www.carolina.com/STC/acrobat/storylines/StorylineFS.pdf"��Concept Storyline��� HYPERLINK "http://www.carolina.com/STC/acrobat/storylines/StorylineFS.pdf" ��http://www.carolina.com/STC/acrobat/storylines/StorylineFS.pdf�


�� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�


�GEMS�Investigating Artifacts�On Sandy Shores�Schoolyard Ecology�Oobleck





� HYPERLINK "http://www.bbc.co.uk/schools/digger/5_7entry/8.shtml" ��BBC-Floating��� HYPERLINK "http://www.bbc.co.uk/schools/digger/5_7entry/8.shtml" ��http://www.bbc.co.uk/schools/digger/5_7entry/8.shtml�





� HYPERLINK "http://www.gigglepotz.com/krc_floating.htm" ��Gigglepotz�


� HYPERLINK "http://www.gigglepotz.com/krc_floating.htm" ��http://www.gigglepotz.com/krc_floating.htm�





� HYPERLINK "http://www.life.rmit.edu.au/science-of-sport/pages/pdf/Float.pdf" ��RMIT��� HYPERLINK "http://www.life.rmit.edu.au/science-of-sport/pages/pdf/Float.pdf" ��http://www.life.rmit.edu.au/science-of-sport/pages/pdf/Float.pdf�


�� HYPERLINK "http://www.aaas.org/" ��American Association for the Advancement of Science��� HYPERLINK "http://www.aaas.org/" ��http://www.aaas.org/�


�� HYPERLINK "http://www.carolina.com/tips/Default.asp" ��STC Lesson Tips��� HYPERLINK "http://www.carolina.com/tips/Default.asp" ��http://www.carolina.com/tips/Default.asp�





The Boy Trap. Nancy Matson Level: 4-6 – Publisher. 1999. ISBN: 081262663X





Strand B:  Inquiry and Problem Solving				Floating and Sinking





Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.





Essential Questions





Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 2�Making and Testing��What is the difference between a prediction and a guess?��Which objects will float?  Why?��Which objects will sink?  Why?��What surprised you as you tested your objects?��How have you changed your ideas about floating and sinking after testing your predictions?��What do you think makes some objects float and others sink?








(CPI) Learners will raise questions about the world around them and be willing to seek answers through making careful observations and experimentation.�


(CPI) Learners will keep records that describe observations, carefully distinguish actual observations from ideas and speculations, and are understandable weeks and months later.�


(NPS) Learners will make predictions and explain their thinking about whether a variety of objects will float or sink.�


(NPS) Learners will test their predictions and record results.�


(NPS) Learners discuss their observations and ideas about whether the objects float or sink.  











�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingRecordSheet2A" ��Record Sheet 2-A�Prediction Record���Assessment Lesson 2


�� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





� HYPERLINK "http://askeric.org/cgi-bin/lessons.cgi/Science/Physical_Sciences" ��Ask Eric�


� HYPERLINK "http://askeric.org/cgi-bin/lessons.cgi/Science/Physical_Sciences" ��http://askeric.org/cgi-bin/lessons.cgi/Science/Physical_Sciences�





� HYPERLINK "http://www.pbs.org/wgbh/nova/balloon/science/density/" ��NOVA��� HYPERLINK "http://www.pbs.org/wgbh/nova/balloon/science/density/" ��http://www.pbs.org/wgbh/nova/balloon/science/density/�


�� HYPERLINK "http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=164" ��Science Net�


� HYPERLINK "http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=164" ��http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=164�


�� HYPERLINK "http://topscience.org/float_sink.htm" ��TOPS Science��� HYPERLINK "http://topscience.org/float_sink.htm" ��http://topscience.org/float_sink.htm�


�� HYPERLINK "http://www.in2edu.com/super_thematic_units_rich_tasks/motion_floating_sinking/floating_sinking_motion.htm" ��New Zealand Edu��� HYPERLINK "http://www.in2edu.com/super_thematic_units_rich_tasks/motion_floating_sinking/floating_sinking_motion.htm" ��http://www.in2edu.com/super_thematic_units_rich_tasks/motion_floating_sinking/floating_sinking_motion.htm�








� HYPERLINK "http://www.spartechsoftware.com/reeko/Experiments/floating.htm" ��Science Experiment�


� HYPERLINK "http://www.spartechsoftware.com/reeko/Experiments/floating.htm" ��http://www.spartechsoftware.com/reeko/Experiments/floating.htm�





� HYPERLINK "http://www.wsdot.wa.gov/Projects/SR520Bridge/SinkingBridges.htm" ��Sinking Bridges�


� HYPERLINK "http://www.wsdot.wa.gov/Projects/SR520Bridge/SinkingBridges.htm" ��http://www.wsdot.wa.gov/Projects/SR520Bridge/SinkingBridges.htm�


�� HYPERLINK "http://www.accessexcellence.org/LC/ST/Sharks/stshark2.html" ��Access Excellence�


� HYPERLINK "http://www.accessexcellence.org/LC/ST/Sharks/stshark2.html" ��http://www.accessexcellence.org/LC/ST/Sharks/stshark2.html�


�� HYPERLINK "http://www.bbc.co.uk/schools/digger/5_7entry/8.shtml" ��BBC-Floating��� HYPERLINK "http://www.bbc.co.uk/schools/digger/5_7entry/8.shtml" ��http://www.bbc.co.uk/schools/digger/5_7entry/8.shtml�





� HYPERLINK "http://www.abc.net.au/science/surfingscientist/pdf/lesson_plan05.pdf" ��Ice Cubes��� HYPERLINK "http://www.abc.net.au/science/surfingscientist/pdf/lesson_plan05.pdf" ��http://www.abc.net.au/science/surfingscientist/pdf/lesson_plan05.pdf�








Record Sheet 3-A��Appendix C


Blackline Masters���HYPERLINK  \l "AJournalNotebookSample"��Science Journal�


�� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





(CPI)  Learners will develop strategies and skills for information-gathering and problem-solving, using appropriate tools and technologies.





(CPI) Learners will identify the evidence used in an explanation.





(NPS) Learners will make predictions and explain their thinking about whether each object in a set will float or sink.�


(NPS) Learners will test their predictions and record results.�


(NPS) Learners will discuss and compare the results of their investigations.�


(NPS) Learners will apply results of the floating test to rank the objects from lightest to heaviest.�








Lesson 3�Which Things Float?�Which Things Sink?��What are the variables or factors that affect buoyancy?��How does weight, size, design, and material affect whether an object floats or sinks?��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.








Strand B:  Inquiry and Problem Solving				Floating and Sinking





� HYPERLINK "http://acept.asu.edu/courses/phs110/ds3/chapter3a.html" ��Spring Scale�


� HYPERLINK "http://acept.asu.edu/courses/phs110/ds3/chapter3a.html" ��http://acept.asu.edu/courses/phs110/ds3/chapter3a.html�


�� HYPERLINK "http://en.wikipedia.org/wiki/Spring_scale" ��Wikipedia��� HYPERLINK "http://en.wikipedia.org/wiki/Spring_scale" ��http://en.wikipedia.org/wiki/Spring_scale�


�� HYPERLINK "http://www.exo.net/~pauld/activities/physics/springscales.html" ��Spring Scale Fun�


� HYPERLINK "http://www.exo.net/~pauld/activities/physics/springscales.html" ��http://www.exo.net/~pauld/activities/physics/springscales.html�





� HYPERLINK "http://paer.rutgers.edu/PT3/experiment.php?topicid=2&exptid=105" ��Rutgers Experiment��� HYPERLINK "http://paer.rutgers.edu/PT3/experiment.php?topicid=2&exptid=105" ��http://paer.rutgers.edu/PT3/experiment.php?topicid=2&exptid=105�





� HYPERLINK "http://www.physics.brown.edu/physics/demopages/Demo/solids/demos/1g1030.html" ��Newton’s Second Law��� HYPERLINK "http://www.physics.brown.edu/physics/demopages/Demo/solids/demos/1g1030.html" ��http://www.physics.brown.edu/physics/demopages/Demo/solids/demos/1g1030.html�


�� HYPERLINK "http://howthingswork.virginia.edu/lecture slides/spring scales.ppt" ��How Things Work��� HYPERLINK "http://howthingswork.virginia.edu/lecture%20slides/spring%20scales.ppt" ��http://howthingswork.virginia.edu/lecture%20slides/spring%20scales.ppt�








� HYPERLINK  \l "FloatingSinkingLesson4ScienceExtension" ��Science Extension��


�HYPERLINK  \l "AJournalNotebookSample"��Science Journal�





� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





(CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.





(NPS) Learners will calibrate a spring scale with paper clips.�


(NPS) Learners will practice weighing with the calibrated spring scales.�


(NPS) Learners will compare their results and discuss their observations.�








Lesson 4�Measuring Weight with a Spring Scale��What are some reasons for your past predictions?��What are some ways you can test your predictions?��What is a spring scale?��What is calibration and why do we need to calibrate our scales?��What are the units used for measuring weight?��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.





Strand B:  Geometry and Measurement			       Floating and Sinking





� HYPERLINK "http://www.newton.dep.anl.gov/askasci/phy00/phy00269.htm" ��Department of Energy�


� HYPERLINK "http://www.newton.dep.anl.gov/askasci/phy00/phy00269.htm" ��http://www.newton.dep.anl.gov/askasci/phy00/phy00269.htm�





� HYPERLINK "http://www.standards.dfes.gov.uk/schemes2/science/sci6e/sci6eq4?view=get" ��Weighing in Water��� HYPERLINK "http://www.standards.dfes.gov.uk/schemes2/science/sci6e/sci6eq4?view=get" ��http://www.standards.dfes.gov.uk/schemes2/science/sci6e/sci6eq4?view=get�


�� HYPERLINK "http://www.fi.edu/flights/own2/weight-water.html" ��Gravity Activity��� HYPERLINK "http://www.fi.edu/flights/own2/weight-water.html" ��http://www.fi.edu/flights/own2/weight-water.html�





� HYPERLINK "http://en.wikipedia.org/wiki/Apparent_weight" ��Apparent Weight��� HYPERLINK "http://en.wikipedia.org/wiki/Apparent_weight" ��http://en.wikipedia.org/wiki/Apparent_weight�


�� HYPERLINK "http://earthobservatory.nasa.gov/Study/WeighingWater/weighing2.html" ��Weighing Earth’s H20 from Space��� HYPERLINK "http://earthobservatory.nasa.gov/Study/WeighingWater/weighing2.html" ��http://earthobservatory.nasa.gov/Study/WeighingWater/weighing2.html�





Weighing And Measuring. Jennings. Raintree Steck-Vaughn. 1996. ISBN: 0-8172-3963-4





Record Sheet 5-A���HYPERLINK  \l "AJournalNotebookSample"��Science Journal�





� HYPERLINK  \l "FloatingSinkingLesson5LAExtension" ��Sample Descriptive Adjectives List���Mean, Median, Mode 


Definition Mapping





Assessment Lesson 5��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.


(NPS) Learners will use the spring scale to weigh their collection of objects from Lesson 3.


(NPS) Learners will compare and discuss results and determine an average measure of weight for each object.


(NPS) Learners will create a class graph to show the weights of all the objects.


(NPS) Learners will compare size with weight and discuss any questions raised.











Lesson 5�Weighing Floaters and Sinkers��Why can some smaller objects be heavier than large ones?��What is the relationship or relative weight to floating and sinking?��Were you surprised by any of your findings.





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.








Strand A:  Numerical Operations				        Floating and Sinking





� HYPERLINK "http://www.scholastic.co.za/magicschoolbus/games/teacher/floating/index.htm" ��Scholastic-Scroll Down on Page��� HYPERLINK "http://www.scholastic.co.za/magicschoolbus/games/teacher/floating/index.htm" ��http://www.scholastic.co.za/magicschoolbus/games/teacher/floating/index.htm�





� HYPERLINK "http://www.school-for-champions.com/science/fluidfloating.htm" ��How Objects Float��� HYPERLINK "http://www.school-for-champions.com/science/fluidfloating.htm" ��http://www.school-for-champions.com/science/fluidfloating.htm�


�� HYPERLINK "http://www.iit.edu/~smile/ph9522.html" ��Do You Sink or Float?�


� HYPERLINK "http://www.iit.edu/~smile/ph9522.html" ��http://www.iit.edu/~smile/ph9522.html�


�� HYPERLINK "http://www.eiu.edu/~scienced/3290/science/discrepant/wannacoke.html" ��Buoy Oh Buoy�


� HYPERLINK "http://www.eiu.edu/~scienced/3290/science/discrepant/wannacoke.html" ��http://www.eiu.edu/~scienced/3290/science/discrepant/wannacoke.html�


�� HYPERLINK "http://www.so.wustl.edu/science_outreach/courses/desc/edu6003_f04.pdf" ��How to Make a Sinker Float�(Be sure to scroll down)�http://www.stanford.edu/dept/SUSE/SEAL/Assessments/SinkFloating/sinkoutline.pdf�





�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingLesson6ArtExtension" ��Art Extension�





Lesson 6 Assessment��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





(CPI) Learners will raise questions about the world around them and be willing to seek answers through making careful observations and experimentation.�


(CPI) Learners will keep records that describe observations, carefully distinguish actual observations from ideas and speculations, and are understandable weeks and months later.�


(NPS) Learners will investigate whether changing the shape of a piece of clay has an effect on its weight.�


(NPS) Learners will explore ways to change the shape of a ball of clay so that the clay floats.�


(NPS) Learners will discuss and compare the designs of their clay boats.�


4


5

















Lesson 6�Making a Sinker Float��How does an object’s size determine its weight?��What is the effect of weight and size on buoyancy?��What happens when the shape of a clay ball is changed to make it float rather than sink?��What are the similarities among the boat designs that floated and those that sank?��What are the differences among the boat designs that floated and those that sank?����





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.








Strand A:  Habits of Mind						Floating and Sinking





� HYPERLINK "http://www.nola.com/family/familyliving/?/family/familyliving/stories/fl_float.html" ��What Floats Your Boat?��� HYPERLINK "http://www.nola.com/family/familyliving/?/family/familyliving/stories/fl_float.html" ��http://www.nola.com/family/familyliving/?/family/familyliving/stories/fl_float.html�


�� HYPERLINK "http://www.newscientisttech.com/channel/tech/mg18925391.600.html" ��Slippery Ships�


� HYPERLINK "http://www.newscientisttech.com/channel/tech/mg18925391.600.html" ��http://www.newscientisttech.com/channel/tech/mg18925391.600.html�





� HYPERLINK "http://www.chaosscience.org.uk/dem/public_html//article.php?story=20050225144720809" ��Chaos Science-Bermuda Triangle�


� HYPERLINK "http://www.chaosscience.org.uk/dem/public_html//article.php?story=20050225144720809" ��http://www.chaosscience.org.uk/dem/public_html//article.php?story=20050225144720809�





� HYPERLINK "http://www.ed.uri.edu/SMART96/ELEMSC/Flotation/float.html" ��Constructing a Boat�


http://www.ed.uri.edu/SMART96/ELEMSC/Flotation/float.html





Sinking Ships


� HYPERLINK "http://dsc.discovery.com/news/2006/06/27/sunkenship_tec.html?category=earth&guid=20060627153030" ��http://dsc.discovery.com/news/2006/06/27/sunkenship_tec.html?category=earth&guid=20060627153030�





�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�








(CPI) Learners will develop strategies and skills for information-gathering and problem-solving, using appropriate tools and technologies.�


(CPI) Learners will identify the evidence used in an explanation.�


(NPS) Learners will create their own record charts.�


(NPS) Learners will investigate and record how many marbles different clay boats can keep afloat.�


(NPS) Learners will record and discuss their observations about design.�








Lesson 7�Investigating Boat Designs��How can buoyancy be increased?��How can we make designs more efficient?��In the previous lesson, what kind of clay boat designs floated?��How did changing the shape of the clay affect the weight of the clay?��Which designs held only a few marbles versus the designs that held many marbles?��What difference do you think the kind of cargo will make in how well a boat floats?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.








Strand B: Inquiry and Problem Solving				Floating and Sinking





� HYPERLINK "http://www.sad39.k12.me.us/BJSHS/tlight/buoyancyweb/buoyancy.html" ��Experiment��� HYPERLINK "http://www.sad39.k12.me.us/BJSHS/tlight/buoyancyweb/buoyancy.html" ��http://www.sad39.k12.me.us/BJSHS/tlight/buoyancyweb/buoyancy.html�





� HYPERLINK "http://www.bigelow.org/aquarius/sea_water_freeze.html" ��Iceberg Buoyancy��� HYPERLINK "http://www.bigelow.org/aquarius/sea_water_freeze.html" ��http://www.bigelow.org/aquarius/sea_water_freeze.html�





� HYPERLINK "http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JENMDT000128000003000254000001&idtype=cvips&gifs=yes" ��Teacher Resource��� HYPERLINK "http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JENMDT000128000003000254000001&idtype=cvips&gifs=yes" ��http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JENMDT000128000003000254000001&idtype=cvips&gifs=yes�


�� HYPERLINK "http://espnsportsfigures.com/sportsfigures/playbook_science_fair.htm" ��Sports Figures��� HYPERLINK "http://espnsportsfigures.com/sportsfigures/playbook_science_fair.htm" ��http://espnsportsfigures.com/sportsfigures/playbook_science_fair.htm�





� HYPERLINK "http://www.youth.net/nsrc/sci/sci028.html" ��Temperature and Buoyancy��� HYPERLINK "http://www.youth.net/nsrc/sci/sci028.html" ��http://www.youth.net/nsrc/sci/sci028.html�








Student Activity Book�Boats on the Move���HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingRecordSheet8A" ��Record Sheet 8-A�


�Lesson 8 Assessment��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





(CPI) Learners raise questions about the world around them and be willing to seek answers through making careful observations and experimentation.





(NPS) Learners will discuss the design of clay boats that floated and apply this design to foil boats.�


(NPS) Learners will use their sense of touch to explore the buoyant force of the water on the foil boats and relate this to the size of each boat.�


(NPS) Learners will predict and test how many marbles each boat will be able to keep afloat.�


(NPS) Learners will observe how much of the boat moves under water as marbles are added.�


(NPS) Learners will discuss and read about boat designs.�








Lesson 8


Does Size Affect Buoyancy?��How does size affect buoyancy?��Which clay boat designs floated in Lesson 7?��What are some of the boats you have seen?��How are boats used today?��Why do you think some boats can be so large and heavy and still float?��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.








Strand A:  Habits of Mind						Floating and Sinking





� HYPERLINK "http://www.sciencepages.co.uk/keystage3/resources/Buoyancy forces.pdf" ��Floating and Sinking Forces�


� HYPERLINK "http://www.sciencepages.co.uk/keystage3/resources/Buoyancy%20forces.pdf" ��http://www.sciencepages.co.uk/keystage3/resources/Buoyancy%20forces.pdf�


�� HYPERLINK "http://www.cambrianlabs.com/Mattias/DelphiODE/BuoyancyParticles.asp" ��Teacher Resource�


� HYPERLINK "http://www.cambrianlabs.com/Mattias/DelphiODE/BuoyancyParticles.asp" ��http://www.cambrianlabs.com/Mattias/DelphiODE/BuoyancyParticles.asp�





� HYPERLINK "http://www.sdpb.org/learning/K12/fyh/weight/index.asp" ��NPR��� HYPERLINK "http://www.sdpb.org/learning/K12/fyh/weight/index.asp" ��http://www.sdpb.org/learning/K12/fyh/weight/index.asp�


�� HYPERLINK "http://www.plus2physics.com/hydrostatics/study_material.asp?chapter=3" ��Hydrostatics��� HYPERLINK "http://www.plus2physics.com/hydrostatics/study_material.asp?chapter=3" ��http://www.plus2physics.com/hydrostatics/study_material.asp?chapter=3���� HYPERLINK "http://www.answers.com/topic/buoyancy-1" ��Answers.com��� HYPERLINK "http://www.answers.com/topic/buoyancy-1" ��http://www.answers.com/topic/buoyancy-1�











�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK "http://www.nsrconline.org/pdf/FLO9.pdf" ��Lesson 9 Online�� �� HYPERLINK  \l "FloatingSinkingRecordSheet9A" ��Record Sheet 9-iA�Working with Fishing Bobbers���� HYPERLINK  \l "FloatingSinkingRecordSheet9B" ��Record Sheet 9-B�Measuring the Forces on Bobbers�


�� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





(CPI) Learners determine the reasonableness of estimates, measurements, and computations of quantities when doing science.�


(CPI) Learners recognize and comprehend the orders of magnitude associated with large and small physical quantities.�


(CPI) Learners express quantities using appropriate number formats.





(NPS) Learners will predict the amount of buoyant force on fishing bobbers of three different sizes.�


(NPS) Learners will test their predictions by using a spring scale to measure the buoyant force on the three fishing bobbers.�


(NPS) Learners will discuss and compare their observations and conclusions.�





Lesson 9�Measuring the Buoyant Force��How much do you think each bobber weighs?��How much do you think each bobber weighs in the water?��How hard will the water push up on each of the bobbers when you submerge them?��Which fishing bobber do you think weighs the most?��Which fishing bobber do you think will have the greatest buoyant force pushing against it?��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories








Strand A:  Habits of Mind						Floating and Sinking





Strand A: Habits of Mind						Floating and Sinking





Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.











Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 10�What happens to the water?��How would you measure how “big” the different-sized fishing bobbers (from Lesson 9) are?��What are some things that you observed when you held the cylinders under water?��What were some of the ways your observations surprised you?��What are some possible reasons you can think of for what you observed?





(CPI) Learners will raise questions about the world around them and be willing to seek answers through making careful observations and experimentation.�


(CPI) Learners will recognize that when a science investigation is replicated, very similar results are expected.





(NPS) Learners will calibrate a tube to use as a measuring tool.





(NPS) Learners will observe that h2o displaces when items are placed in it.�


(NPS) Learners will measure and record changes in h2o level caused by holding various objects under water.�


 (NPS) Learners will compare and discuss water displacement associated with objects that are the same volume but different weights.�





�HYPERLINK  \l "AJournalNotebookSample"��Science Journal��


Student Activity Book�Eureka!  The Story of Archimedes’  Discovery��� HYPERLINK  \l "FloatingSinkingLesson10OpenEnded" ��”Eureka!  The Story of Archimedes’ Discovery”


Open-Ended Response Sheet�





� HYPERLINK  \l "InquiryChart" ��Inquiry Chart�





Assessment Lesson 10





� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





� HYPERLINK "http://gemsnet.gso.uri.edu/~gemsnet/prompts/grade_5.pdf" ��Writing Extension�


� HYPERLINK "http://gemsnet.gso.uri.edu/~gemsnet/prompts/grade_5.pdf" ��http://gemsnet.gso.uri.edu/~gemsnet/prompts/grade_5.pdf�


�� HYPERLINK "http://www.readingquest.org/pdf/ichart.pdf" ��Sample Inquiry Chart��


� HYPERLINK "http://www.omsi.edu/visit/physics/air/act/act1/" ��Supplementary Investigation��� HYPERLINK "http://www.omsi.edu/visit/physics/air/act/act1/" ��http://www.omsi.edu/visit/physics/air/act/act1/�





� HYPERLINK "http://science.howstuffworks.com/question254.htm" ��How Stuff Works�


� HYPERLINK "http://science.howstuffworks.com/question254.htm" ��http://science.howstuffworks.com/question254.htm�





� HYPERLINK "http://www.iit.edu/~smile/ph9708.html" ��Supplementary Investigation�


� HYPERLINK "http://www.iit.edu/~smile/ph9708.html" ��http://www.iit.edu/~smile/ph9708.html�





� HYPERLINK "http://www.coastal.ca.gov/publiced/waves/waves_8.pdf" ��That Sinking Feeling��� HYPERLINK "http://www.coastal.ca.gov/publiced/waves/waves_8.pdf" ��http://www.coastal.ca.gov/publiced/waves/waves_8.pdf�





� HYPERLINK "http://coe.cedu.niu.edu/ci/resource/scied/student/lessonplans/team_2/fall_98/besch_fall.htm" ��How many fit in the tub?��� HYPERLINK "http://coe.cedu.niu.edu/ci/resource/scied/student/lessonplans/team_2/fall_98/besch_fall.htm" ��http://coe.cedu.niu.edu/ci/resource/scied/student/lessonplans/team_2/fall_98/besch_fall.htm�











Strand B:  Geometry and Measurement			         Floating and Sinking





Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, as a means of expressing and/or modeling scientific theories.





Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 11�How Much Do Objects Weigh under Water?��What happens to the level of water when objects are placed in it.��What would the weight of objects be when measured under water?��Why might the cylinders appear to weigh less under water?��Why do you think each of the cylinders “loses” about the same amount of weight?





(CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.





(NPS) Learners will predict and measure the change in apparent weight of objects when they are submerged.�


(NPS) Learners will construct a graph that compares the apparent weights of the objects when they are submerged and when they are out of water.�


(NPS) Learners discuss and compare their observations and conclusions.�








�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingRecordSheet11A" ��Record Sheet 11-A�The Weight of Objects���� HYPERLINK  \l "FloatingSinkingRecordSheet11B" ��Record Sheet 11-B�Graphing the Weight of Objects���� HYPERLINK  \l "FloatingSinkingLesson11OpenEnded" ��Open-Ended Response���� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





� HYPERLINK "http://www.dmturner.org/Teacher/Library/5thText/ChemPart1.htm" \l "volume" ��Volume��� HYPERLINK "http://www.dmturner.org/Teacher/Library/5thText/ChemPart1.htm#volume" ��http://www.dmturner.org/Teacher/Library/5thText/ChemPart1.htm#volume�





� HYPERLINK "http://en.wikipedia.org/wiki/Displacement_%28fluid%29" ��Fluid Displacement��� HYPERLINK "http://en.wikipedia.org/wiki/Displacement_%28fluid%29" ��http://en.wikipedia.org/wiki/Displacement_%28fluid%29�





� HYPERLINK "http://www.school-for-champions.com/science/experiments/expfluids5.htm" ��Weight in Water vs. Air��� HYPERLINK "http://www.school-for-champions.com/science/experiments/expfluids5.htm" ��http://www.school-for-champions.com/science/experiments/expfluids5.htm�


�� HYPERLINK "http://www.kinderart.com/teachers/waterweigh.shtml" ��Why Weigh Less in Water?��� HYPERLINK "http://www.kinderart.com/teachers/waterweigh.shtml" ��http://www.kinderart.com/teachers/waterweigh.shtml�


�� HYPERLINK "http://www.abc.net.au/juniors/pages/sea/under/ep1activities.pdf" ��Ocean Floating and Sinking��� HYPERLINK "http://www.abc.net.au/juniors/pages/sea/under/ep1activities.pdf" ��http://www.abc.net.au/juniors/pages/sea/under/ep1activities.pdf�


� 








Strand B:  Inquiry and Problem Solving				Floating and Sinking





Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.














Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 12�How Much Does Water Weigh?��If we want to compare the weight of a solid cylinder with the weight of water, how much water should we use?��How could you measure the weight of the water?��Do you think the weight of the container will affect the measurement of the water’s weight?  How?��





(CPI) Learners will develop strategies and skills for information-gathering and problem-solving, using appropriate tools and technologies.�


(CPI) Learners will identify the evidence used in an explanation.





(NPS) Learners will weigh a cylinder of water with a spring scale.�


(NPS) Learners will graph the weight of the cylinder of water on the class graph and compare the weight of the water with the weight of the other cylinders.�


(NPS) Learners will construct individual graphs to represent and record the weights of the solid cylinders and water.�


(NPS) Learners will discuss relationship between water weight as related to floating and sinking.�





�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingRecordSheet12A" ��Record Sheet 12-A�Graphing the Weight of Water and Other Materials���� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645��





� HYPERLINK "http://www.faqfarm.com/Q/How_much_does_one_gallon_of_water_weigh" ��A Gallon of Water� 


� HYPERLINK "http://www.faqfarm.com/Q/How_much_does_one_gallon_of_water_weigh" ��http://www.faqfarm.com/Q/How_much_does_one_gallon_of_water_weigh�





� HYPERLINK "http://www.wsi.com/corporate/newsroom/newsletter/md2/CloudWeight.html" ��Weight of a Cloud��� HYPERLINK "http://www.wsi.com/corporate/newsroom/newsletter/md2/CloudWeight.html" ��http://www.wsi.com/corporate/newsroom/newsletter/md2/CloudWeight.html�


�� HYPERLINK "http://istc.ru/istc/sc.nsf/news/russian-science-news-earths-water-weigh.htm" ��Planet Earth’s Water Weight��� HYPERLINK "http://istc.ru/istc/sc.nsf/news/russian-science-news-earths-water-weigh.htm" ��http://istc.ru/istc/sc.nsf/news/russian-science-news-earths-water-weigh.htm�


�� HYPERLINK "http://www.answers.com/topic/water" ��All About Water� � HYPERLINK "http://www.answers.com/topic/water" ��http://www.answers.com/topic/water�








Strand A: Habits of Mind						Floating and Sinking





Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.

















Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 13�Dissolving Salt in Water��What do you think will happen when we mix salt and water?��What do you think will happen to the salt water if you let it sit out overnight?��What were some of the things you observed while you were mixing and measuring?��What are some possible reasons for the differences in measurements?


How does the presence of salt in water affect the buoyancy of objects placed in the water?��





(CPI) Learners will raise questions about the world around them and be willing to seek answers through making careful observations and experimentation.





(NPS) Learners will predict what will happen when they mix salt and water.�


(NPS) Learners will test their predictions.�


(NPS) Learners will observe and describe the changes that occur in salt and water when the two are mixed.�


(NPS) Learners will observe and describe the changes in salt water over time.�


(NPS) Learners will compare the weight of salt water with the weight of fresh water.�


(NPS) Learners will form hypotheses that explain their results.











�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingRecordSheet13A" ��Record Sheet 13-A�Weighing Salt, Water, 


and Salt Water��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645��





� HYPERLINK "http://www.faqfarm.com/Q/How_much_does_sea_water_weigh_per_cubic_foot" ��Seawater Weight��� HYPERLINK "http://www.faqfarm.com/Q/How_much_does_sea_water_weigh_per_cubic_foot" ��http://www.faqfarm.com/Q/How_much_does_sea_water_weigh_per_cubic_foot�





� HYPERLINK "http://www.isd77.k12.mn.us/resources/cf/ExmSciProj.html" ��Salt’s Effect on Boiling Water��� HYPERLINK "http://www.isd77.k12.mn.us/resources/cf/ExmSciProj.html" ��http://www.isd77.k12.mn.us/resources/cf/ExmSciProj.html�


�� HYPERLINK "http://www.newton.dep.anl.gov/askasci/chem99/chem99029.htm" ��Effect of Salt on Water� 


� HYPERLINK "http://www.newton.dep.anl.gov/askasci/chem99/chem99029.htm" ��http://www.newton.dep.anl.gov/askasci/chem99/chem99029.htm�





� HYPERLINK "http://www.seps.org/oracle/oracle.archive/Other.K-5/2004.06/001086001060.11396.html" ��Basic Explanation��� HYPERLINK "http://www.seps.org/oracle/oracle.archive/Other.K-5/2004.06/001086001060.11396.html" ��http://www.seps.org/oracle/oracle.archive/Other.K-5/2004.06/001086001060.11396.html�


�� HYPERLINK "http://www.iscienceproject.com/labs/pdf_labs/6368_saltaffectfeezing.pdf" ��Salt’s Effect on Freezing��� HYPERLINK "http://www.iscienceproject.com/labs/pdf_labs/6368_saltaffectfeezing.pdf" ��http://www.iscienceproject.com/labs/pdf_labs/6368_saltaffectfeezing.pdf�








Strand B: Inquiry and Problem Solving				Floating and Sinking





Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.




















Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 14�How is Salt Water Different from Fresh Water?��What are some ways that the material in the spoon is different now that at the end of Lesson 13?��How do you think these changes occurred?��How could you test to see whether the salt left after the water evaporates weighs the same as the salt that was dissolved to make salt water?��





(CPI) Learners will develop strategies and skills for information-gathering and problem-solving, using appropriate tools and technologies.�


(CPI) Learners will identify the evidence used in an explanation.





(NPS) Learners will predict which objects will float in salt water.�


(NPS) Learners will test their predictions and record their results.�


(NPS) Learners will apply information about the weight of salt water to make predictions about whether a variety of objects will float or sink in salt water.�


(NPS) Learners will add the weight of the salt water to the class graph.�


(NPS) Learners will discuss why objects that sink in fresh water can float in salt water.�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "FloatingSinkingLesson14OpenEnded" ��Story Writing/L.A. Extension���� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�








� HYPERLINK "http://www.onr.navy.mil/Focus/ocean/resources/water2.htm" ��Which water is denser?��� HYPERLINK "http://www.onr.navy.mil/Focus/ocean/resources/water2.htm" ��http://www.onr.navy.mil/Focus/ocean/resources/water2.htm�


�� HYPERLINK "http://www.onr.navy.mil/Focus/ocean/resources/water1.htm" ��Which water is heavier?��� HYPERLINK "http://www.onr.navy.mil/Focus/ocean/resources/water1.htm" ��http://www.onr.navy.mil/Focus/ocean/resources/water1.htm�





� HYPERLINK "http://www.fog-ware.com/ScienceAtHome/salt_vs_fresh.htm" ��The Effect on an Egg��� HYPERLINK "http://www.fog-ware.com/ScienceAtHome/salt_vs_fresh.htm" ��http://www.fog-ware.com/ScienceAtHome/salt_vs_fresh.htm�


�� HYPERLINK "http://www.seaworld.org/animal-info/info-books/manatee/classroom-activities-wow.htm" ��More on Weight��� HYPERLINK "http://www.seaworld.org/animal-info/info-books/manatee/classroom-activities-wow.htm" ��http://www.seaworld.org/animal-info/info-books/manatee/classroom-activities-wow.htm�


�� HYPERLINK "http://www.newton.dep.anl.gov/askasci/env99/env294.htm" ��Erosion��� HYPERLINK "http://www.newton.dep.anl.gov/askasci/env99/env294.htm" ��http://www.newton.dep.anl.gov/askasci/env99/env294.htm�








Strand C: Technological Design					Floating and Sinking





Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.





Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 15�Constructing a �Hydrometer��What were some things you discovered by making a testing your predictions about salt water?��How do you think you would explain some of your observations?��What are some possible reasons that the hydrometer floats higher in the salt water?��Is there a relationship between how much higher the hydrometer floats and the weight of the salt?  Can you design an experiment to test your ideas?





(CPI) Learners will make a plan in order to design a solution to a problem.�


(CPI) Learners will use the design process to identify a problem, look for ideas, and develop and share solutions with others.





(NPS)  Learners will construct a hydrometer.�


(NPS) Learners will make predictions about how high the hydrometer will float in salt water.





(NPS) Learners will use a hydrometer to compare salt water and fresh water.�


(NPS) Learners will extend their ideas about hydrometers through reading and discussion.�





�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���Student Activity Book


The Story of the Plimsoll Mark,��Assessment Lesson 15





� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�





� HYPERLINK "http://en.wikipedia.org/wiki/Hydrometer" ��Wikipedia��� HYPERLINK "http://en.wikipedia.org/wiki/Hydrometer" ��http://en.wikipedia.org/wiki/Hydrometer�





� HYPERLINK "http://www.southwest.com.au/~jfuller/liquids/hydrometers.htm" ��Various Hydrometers�


� HYPERLINK "http://www.southwest.com.au/~jfuller/liquids/hydrometers.htm" ��http://www.southwest.com.au/~jfuller/liquids/hydrometers.htm�





� HYPERLINK "http://maple.dnr.cornell.edu/kids/hydrometer.htm" ��Other Uses��� HYPERLINK "http://maple.dnr.cornell.edu/kids/hydrometer.htm" ��http://maple.dnr.cornell.edu/kids/hydrometer.htm�





� HYPERLINK "http://images.google.com/images?svnum=10&hl=en&lr=&q=hydrometer&btnG=Search" ��Images of Hydrometers��� HYPERLINK "http://images.google.com/images?svnum=10&hl=en&lr=&q=hydrometer&btnG=Search" ��http://images.google.com/images?svnum=10&hl=en&lr=&q=hydrometer&btnG=Search�


�� HYPERLINK "http://www.encyclopedia.com/html/s/specgrav.asp" ��Measuring Specific Gravity��� HYPERLINK "http://www.encyclopedia.com/html/s/specgrav.asp" ��http://www.encyclopedia.com/html/s/specgrav.asp�








Strand B:  Inquiry and Problem Solving				Floating and Sinking





Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.























Essential Questions








Instructional Objectives / Skills and Benchmarks (CPIs)








Types of Research Based Activities and Assessments that could illustrate Objectives








Suggested Resources








Lesson 16�Working with Mystery Cylinders��How does the weight, size, and design of an object, along with the liquid within which it is placed, affect its buoyancy?��How can we know, before testing, whether an object will float in a liquid?��Will the “mystery cylinders” float or sink in fresh water and salt water?





(CPI) Learners will recognize that when a science investigation is replicated, very similar results are expected.





(NPS) Learners will develop a statement that generalizes how to use data to dermine whether an object will float.�


(NPS) Learners will weigh mystery cylinders with the spring scale.�


(NPS) Learners will predict the floating behavior of mystery cylinders�


(NPS) Learners will test their predictions and record their results.�


(NPS) Learners will compare the mystery cylinders to objects that they have tested in earlier lessons.








�HYPERLINK  \l "AJournalNotebookSample"��Science Journal���� HYPERLINK  \l "FloatingSinkingRecordSheet16A" ��Record Sheet 16-A�Making and Testing Predictions in Fresh Water���� HYPERLINK  \l "FloatingSinkingRecordSheet16B" ��Record Sheet 16-B�Making and Testing Predictions�in Salt Water�





Post-Unit Assessment��� HYPERLINK  \l "FloatingSinkingPostUnitSelfAssessment" ��Student Self Assessment�





� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html" \l "anchor10195645" ��Kit Modifications��� HYPERLINK "http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645" ��http://www.tapestries.ut-bgsu.utoledo.edu/kit_stuff/Float-Sink/Floatsinktipspage.html#anchor10195645�








� HYPERLINK "http://home.flash.net/~table/gasses/archem.htm" ��Archimedes’ Principle��� HYPERLINK "http://home.flash.net/~table/gasses/archem.htm" ��http://home.flash.net/~table/gasses/archem.htm�


�� HYPERLINK "http://www.pbs.org/wgbh/nova/lasalle/buoyancy.html" ��Voyage of Doom��� HYPERLINK "http://www.pbs.org/wgbh/nova/lasalle/buoyancy.html" ��http://www.pbs.org/wgbh/nova/lasalle/buoyancy.html�





� HYPERLINK "http://www.spartechsoftware.com/reeko/" ��Mad Scientist Lab��� HYPERLINK "http://www.spartechsoftware.com/reeko/" ��http://www.spartechsoftware.com/reeko/�


�� HYPERLINK "http://www.missouri.edu/~hanuscind/productivequestions.pdf" ��Constructivist Approach��� HYPERLINK "http://www.missouri.edu/~hanuscind/productivequestions.pdf" ��http://www.missouri.edu/~hanuscind/productivequestions.pdf�


�� HYPERLINK "http://www.brainpop.com/science/motionsandforces/buoyancy/" ��BrainPOP��� HYPERLINK "http://www.brainpop.com/science/motionsandforces/buoyancy/" ��http://www.brainpop.com/science/motionsandforces/buoyancy/�


�� HYPERLINK "http://lessonplans.fundingfactory.com/plan_details.aspx?id=649" ��Simple Lesson Plan��� HYPERLINK "http://lessonplans.fundingfactory.com/plan_details.aspx?id=649" ��http://lessonplans.fundingfactory.com/plan_details.aspx?id=649�








� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/file/lessonplans.pdf" ��Complete Lesson Breakdowns��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/file/lessonplans.pdf" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/file/lessonplans.pdf�





� HYPERLINK "http://www.carolina.com/STC/acrobat/storylines/StorylineMD.pdf" ��Concept Storyline�


� HYPERLINK "http://www.carolina.com/STC/acrobat/storylines/StorylineMD.pdf" ��http://www.carolina.com/STC/acrobat/storylines/StorylineMD.pdf�





� HYPERLINK "http://www.carolina.com/tips/Default.asp" ��STC Lesson Tips��� HYPERLINK "http://www.carolina.com/tips/Default.asp" ��http://www.carolina.com/tips/Default.asp�





� HYPERLINK "http://www.learner.org/exhibits/parkphysics/index.html" ��Amusement Park Motion��� HYPERLINK "http://www.learner.org/exhibits/parkphysics/index.html" ��http://www.learner.org/exhibits/parkphysics/index.html�





� HYPERLINK "http://gallery.mcneel.com/?language=&g=2" ��Vehicle Style Gallery��� HYPERLINK "http://gallery.mcneel.com/?language=&g=2" ��http://gallery.mcneel.com/?language=&g=2�





��





� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal�


�� HYPERLINK "http://www.carolina.com/STC/acrobat/storylines/StorylineMD.pdf" ��Concept Storyline����HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson01.html"��Lesson Break Down�


� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson01.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson01.html�








Motion and Design Unit GEMS�Resource Guides:�Build It Festival�The Wizard’s Lab





(CPI) Learners will develop strategies and skills for information-gathering and problem-solving, using appropriate tools and technologies.�


(CPI) Learners will identify the evidence used in an explanation.





(NPS) Learners will set up their science notebooks.�


(NPS) Learners will record and share their ideas and questions about motion and design.�


(NPS) Learners will design and build a vehicle to meet certain requirements.�





Lesson 1�Designing Vehicles:  Getting Started��What causes vehicles to move?��How do engineers design vehicles?��How did you get your vehicle to move?��What was one problem your group encountered while building the vehicle?  How did you solve the problem?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.1 Scientific Processes


All students will develop problem-solving, decision-making and inquiry skills, reflected by formulating usable questions and hypotheses, planning experiments, conducting systematic observations, interpreting and analyzing data, drawing conclusions, and communicating results.


























Strand B:  Inquiry and Problem Solving				Motion and Design





� HYPERLINK "http://www.doodleride.com/draw.php" ��Draw a Vehicle Online��� HYPERLINK "http://www.doodleride.com/draw.php" ��http://www.doodleride.com/draw.php�


�� HYPERLINK "http://www.cartoon-autos.com/" ��Cartoon Autos��� HYPERLINK "http://www.cartoon-autos.com/" ��http://www.cartoon-autos.com/�





� HYPERLINK "http://www.cnn.com/TECH/" ��Current Tech Info�


� HYPERLINK "http://www.cnn.com/TECH/" ��http://www.cnn.com/TECH/�





� HYPERLINK "http://www.fotosearch.com/ART160/bre023/" ��Search for Vehicle Photos�


� HYPERLINK "http://www.fotosearch.com/ART160/bre023/" ��http://www.fotosearch.com/ART160/bre023/�


�� HYPERLINK "http://www.exploratorium.edu/skateboarding/" ��Skateboard Science��� HYPERLINK "http://www.exploratorium.edu/skateboarding/" ��http://www.exploratorium.edu/skateboarding/�





Murawski, Laura,  How to draw cars. New York : PowerKids Press, 2001. ISBN: 0823955486





� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���Student Activity Book�The Race That Wasn’t Run


�� HYPERLINK  \l "MotionDesignLesson2OpenEnded" ��The Race That Wasn’t Run�Open-Ended Response�


��HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson02.html"��Lesson Break Down�


� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson02.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson02.html�








(CPI) Learners will make a plan in order to design a solution to a problem.





(CPI) Learners will describe a product or device in terms of the problem it solves or the need it meets.





(NPS) Learners will make a record of the vehicles they build in Lesson 1.





(NPS) Learners will build a vehicle by following a two-view technical drawing.





(NPS) Learners will identify details that are important in technical drawings and compare their own drawings with a technical drawing.





(NPS) Learners read to learn more about the challenges of technological design.








Lesson 2�Using Drawings to Record and Build��How is your own drawing similar to or different from the technical drawing?��On the technical drawing, what do you notice about the two views of the vehicle?  How are they alike?  How are they different?��What parts of the technical drawing might make it easy for you to build this vehicle?  What parts make it difficult?��How does color help in your drawing?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology


All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.





Strand C:  Technological Design					Motion and Design





� HYPERLINK "http://askeric.org/cgi-bin/lessons.cgi/Science/Physical_Sciences" ��Ask Eric��� HYPERLINK "http://askeric.org/cgi-bin/lessons.cgi/Science/Physical_Sciences" ��http://askeric.org/cgi-bin/lessons.cgi/Science/Physical_Sciences�





� HYPERLINK "http://www.usoe.k12.ut.us/curr/science/sciber00/8th/forces/sciber/intro.htm" ��Newston’s Law of Motion��� HYPERLINK "http://www.usoe.k12.ut.us/curr/science/sciber00/8th/forces/sciber/intro.htm" �http://www.usoe.k12.ut.us/curr/science/sciber00/8th/forces/sciber/intro.htm�





� HYPERLINK "Force and Friction Explained" ��Force and Friction Explained��� HYPERLINK "http://www.usoe.k12.ut.us/curr/science/sciber00/8th/forces/sciber/forcmot.htm" �http://www.usoe.k12.ut.us/curr/science/sciber00/8th/forces/sciber/forcmot.htm��


Lafferty, Peter. Force and Motion. Eyewitness Science Series.  New York: Dorling Kindersley, 1992��Bortz, Fred. Catastrophe! Great Engineering Failure—and Success. New York: Scientific American Books for Young Readers, 1995, 071676539X





� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal�


�� HYPERLINK  \l "MotionDesignRecordSheet3A" ��Record Sheet 3-A�Recording How 


Our Vehicle Moves����HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson03.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson03.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson03.html�











(CPI) Learners will select a technological problem and describe the criteria and constraints and criteria that are addressed in solving the problem.





(CPI) Learners will identify the basic components of a technological system.





(NPS) Learners will set up a system to pull their vehicles.





(NPS) Learners will compare and discuss how the motion of their vehicles changes when more or less weight on a string is used to pull them.





(NPS) Learners will record their observations in writing.





(NPS) Learners will draw conclusions about the effect of differently weighted strings on the motion of their string-pulled vehicles.








Lesson 3�Pulling a Vehicle:  Looking at Force���When did the vehicle move?��What caused your vehicle to move?��Did the vehicle move differently when changing� the weight?  Why do you think this happened?��What made the vehicle stop moving each time?��Why did you use the bookend? Was it needed  each time?  Why or why not?��For each different weight� you used, how would you describe the motion of the vehicle?








Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.





Strand C:  Technological Design					Motion and Design





� HYPERLINK "http://pubs.acs.org/cgi-bin/abstract.cgi/esthag/2003/37/i17/abs/es0263588.html" ��Environmental Effects of Load��� HYPERLINK "http://www.iit.edu/~smile/ph9311.html" �� http://pubs.acs.org/cgi-bin/abstract.cgi/esthag/2003/37/i17/abs/es0263588.html �





� HYPERLINK "http://www.funderstanding.com/k12/coaster" ��Create Roller Coaster��� HYPERLINK "http://www.funderstanding.com/k12/coaster" �http://www.funderstanding.com/k12/coaster�





Horvatic, Anne, Simple Machines.  Photographs by Stephen Bruner.  New York: Dutton Children’s Books, 1989��Macaulay, David. The Way Things Work. Boston: Houghton Mifflin, 1998��Wood, Robert W. Science for Kids: 39 Easy Engineering Experiments.  Blue Ridge Summit, PA: TAB Books, 1992

















� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal�


�� HYPERLINK  \l "MotionDesignRecordSheet4A" ��Record Sheet 4-A�Graphing Data�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson04.html"��Lesson Break Down�� HYPERLINK " http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson04.html " �� http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson04.html �











(CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.





(NPS) Learners will add blocks to their vehicles to investigate the effects of a load on motion.�


(NPS) Learners measure the time it takes for a loaded vehicle to move a given distance.�


(NPS) Learners will discuss and graph their results and observations.�





Lesson 4�Testing the Motion of Vehicles Carrying a Load��What are some examples of motion that we measure with time?��If one runner completes a 100-m dash in 9 seconds and another in 12 seconds, which runner moved faster?��What can you conclude about the effects of load (such as blocks) on a vehicle’s motion?��What situations at home or in school may be similar to what you tested in this lesson?��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, as a means of expressing and/or modeling scientific theories.








Strand B:  Geometry and Measurement				Motion and Design





� HYPERLINK "http://www.bbc.co.uk/schools/ks3bitesize/science/physics/forces1_intro.shtml" ��Force’s Effect on Vehicle��� HYPERLINK "http://www.bbc.co.uk/schools/ks3bitesize/science/physics/forces1_intro.shtml%20" �http://www.bbc.co.uk/schools/ks3bitesize/science/physics/forces1_intro.shtml �





� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide10.pdf" ��Bill Nye Simple Machines��� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide10.pdf" ��http://72.5.51.112/episode_pdfs/episodeguide10.pdf�





� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide100.pdf" ��Bill Nye Motion�� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide100.pdf" ��http://72.5.51.112/episode_pdfs/episodeguide100.pdf�


�The Science Book of Machines


by Neil Ardley.


Published by Gulliver Books, 1992.


�Experiments with Motion


by Robert Gardner


Enslow Publishers, 1995�


Force and Motion


by Peter Lafferty


Dorling Kindersley, 1992


�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal�


�� HYPERLINK "http://www.nsrconline.org/pdf/MOT1.pdf" ��Lesson 5 Online���Student Activity Book


Lunar Rover: Making Tracks 


on the Moon��� HYPERLINK  \l "MotionDesignLesson5DesignChallengeCards" ��Design Challenge Card�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson05.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson05.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson05.html�








(CPI) Learners will analyze a product or system to determine the problem it was designed to solve, the design constraints, trade-offs and risks involved in using the product or system, how the product or system might fail, and how the product or system might be improved.





(NPS) Learners will design vehicles and systems to pull the vehicles to meet time requirements.





(NPS) Learners will use and apply previously collected data to design their systems�


(NPS) Learners will read to learn more about a specialized vehicle, the Lunar Rover.





Lesson 5�Designing Vehicles to Meet Requirements��Before building your vehicle, how did your group prepare?��Did you experience any problems as you were building your vehicle?  How did you solve them?��How did you test your vehicle to determine whether it met the requirements?��Did you change anything about your vehicle or the falling-weight system after you tested it?  What change did you make?  Why did you make this change?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.








Strand B:  Nature of Technology					Motion and Design





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/EthanolCarElementaryJuly2003.pdf" ��Explore the Ethanol-Fueled Car��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/EthanolCarElementaryJuly2003.pdf" ��http://www.eia.doe.gov/kids/classactivities/EthanolCarElementaryJuly2003.pdf�


�� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/HEVElementaryDec2002.pdf" ��Explore Hybrid Electric Vehicle��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/HEVElementaryDec2002.pdf" ��http://www.eia.doe.gov/kids/classactivities/HEVElementaryDec2002.pdf�





� HYPERLINK "http://edc.nasa.gov/students.html" ��NASA Design Challenges��� HYPERLINK "http://edc.nasa.gov/students.html" ��http://edc.nasa.gov/students.html�


�� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/CornAUG2003Elem.pdf" ��Can Corn Fuel Your Car?��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/CornAUG2003Elem.pdf" ��http://www.eia.doe.gov/kids/classactivities/CornAUG2003Elem.pdf�


�� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/ActiveEnergy_PrimElem.pdf" ��What Else Can Fuel Your Car?��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/ActiveEnergy_PrimElem.pdf" ��http://www.eia.doe.gov/kids/classactivities/ActiveEnergy_PrimElem.pdf�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "StudentAssessmentQuestionstoKeepInMind" ��Unit Assessment�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson16.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson16.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson16.html�


��HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson17.html"��Refininf Our Design��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson17.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson17.html�


��HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson18.html"��Presenting Our Design��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson18.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson18.html�











(CPI) Learners select a technological problem and describe the criteria and constraints that are addressed in solving the problem.�


(CPI) Learners identify the basic components of a technological system: input, process, output, and feedback.





(NPS) Learners present their solutions to a design challenge.�


(NPS) Learners evaluate each team’s solution for meeting the design requirements.�


(NPS) Learners think about their own lives and how they can apply their knowledge of technological design to the world around them.�


(NPS) Learners make a final record of their designs.�





Lesson 16�Presenting Our Final��What were the steps you used in solving design challenges throughout this unit?��How did your vehicle move and what method did you use to move it?��How would you use the steps of technological design in making a paper airplane or building a sand castle?��What are the similarities and differences between what happened in the classroom in the last three lessons and what engineering teams or scientists do?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.











Strand C:  Technological Design					Motion and Design





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/FrictionElementary.pdf" ��Explore Fiction��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/FrictionElementary.pdf" ��http://www.eia.doe.gov/kids/classactivities/FrictionElementary.pdf�





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/elem inter pulleys.pdf" ��Simple Machine-Pulleys�


� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/elem%20inter%20pulleys.pdf" ��http://www.eia.doe.gov/kids/classactivities/elem%20inter%20pulleys.pdf�


�� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/LeverElementaryActivitySept2002.pdf" ��Simple Machine-Lever��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/LeverElementaryActivitySept2002.pdf" ��http://www.eia.doe.gov/kids/classactivities/LeverElementaryActivitySept2002.pdf�





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/BalancingForcesIntermediate.pdf" ��Balancing Forces�


� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/BalancingForcesIntermediate.pdf" ��http://www.eia.doe.gov/kids/classactivities/BalancingForcesIntermediate.pdf�


�� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/FirstCarElementaryJan2003.pdf" ��Explore the Electric Vehicle��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/FirstCarElementaryJan2003.pdf" ��http://www.eia.doe.gov/kids/classactivities/FirstCarElementaryJan2003.pdf�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson15.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson15.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson15.html�








(CPI) Learners will describe a product or device in terms of the problem it solves or the need it meets.�


(CPI) Learners will choose materials most suitable to make simple mechanical constructions.�


(CPI) Learners will use the design process to identify a problem, look for ideas, and develop and share solutions with others.





(NPS) Learners will implement their plans from Lesson 14 by building, testing, and evaluating their vehicles and the systems for moving them.�


(NPS) Learners will determine the cost of their designs.�








Lesson 15�Refining our Design��What elements of your design can make your vehicle move faster?  Slower?  Carry a heavy load?  Stop quickly?��Why is it important to make improvements to you vehicle design?��What are some ways in which you can create a low cost vehicle?��What are the benefits of your vehicle?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.








Strand C:  Technological Design					Motion and Design





� HYPERLINK "http://www2.nsta.org/energy/fn_braking.html" ��Braking Time��� HYPERLINK "http://www2.nsta.org/energy/fn_braking.html" ��http://www2.nsta.org/energy/fn_braking.html�


�� HYPERLINK "http://www.nytimes.com/learning/teachers/lessons/20060418tuesday.html" ��Vehicle Efficiency��� HYPERLINK "http://www.nytimes.com/learning/teachers/lessons/20060418tuesday.html" ��http://www.nytimes.com/learning/teachers/lessons/20060418tuesday.html�





� HYPERLINK "http://www.brainpop.com/technology/transportation/cars/" ��Brain Pop�


� HYPERLINK "http://www.brainpop.com/technology/transportation/cars/" ��http://www.brainpop.com/technology/transportation/cars/�


�� HYPERLINK "http://www.brainpop.com/technology/simplemachines/inclinedplane/index.weml" ��Inclined Plane Challenge��� HYPERLINK "http://www.brainpop.com/technology/simplemachines/inclinedplane/index.weml" ��http://www.brainpop.com/technology/simplemachines/inclinedplane/index.weml�


 �� HYPERLINK "http://www.natc-ht.com/" ��Fulfilling Professional Design Requirements� �� HYPERLINK "http://www.natc-ht.com/" ��http://www.natc-ht.com/�











� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���Student Activity Book


 Making the Switch from Kid’s Stuff to Engineering


�� HYPERLINK  \l "MotionDesignLesson14DesignChallengeAB" ��Design Challenge Cards A & B���� HYPERLINK  \l "MotionDesignLesson14DesignChallengeCD" ��Design Challenge Cards C & D���� HYPERLINK  \l "MotionDesignLesson14DesignChallengeE" ��Design Challenge Card E�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson14.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson14.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson14.html�


�





(CPI) Learners make a plan in order to design a solution to a problem.





(NPS) Learners review roles appropriate for working in cooperative teams.�


(NPS) Learners independently record and collectively brainstorm possible solutions to a challenge, then select one solution to carry out.�


(NPS) Learning teams present their plans to the class for feedback and refinement.�


(NPS) Learners learn more about engineering as an interest and career.�





Lesson 14�Planning Our Final Design Challenge��Referring to our brainstorming list from Lesson 1, is there anything on the list you would correct or update?  Which investigations in the unit support their ideas?��What is your team’s final solution to the challenge?��Why did your team decide on this solution?��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.





Strand C: Technological Design					Motion and Design





� HYPERLINK "http://www.docfizzix.com/shop/vehicle-kits/rubber-band.shtml" ��Rubber Band Cars��� HYPERLINK "http://www.docfizzix.com/shop/vehicle-kits/rubber-band.shtml" ��http://www.docfizzix.com/shop/vehicle-kits/rubber-band.shtml�





� HYPERLINK "http://www.uwsp.edu/cnr/wcee/keep/Mod1/Whatis/energyforms.htm" ��What is Energy?��� HYPERLINK "http://www.uwsp.edu/cnr/wcee/keep/Mod1/Whatis/energyforms.htm" ��http://www.uwsp.edu/cnr/wcee/keep/Mod1/Whatis/energyforms.htm�


�� HYPERLINK "http://www.usc.edu/CSSF/History/2003/Projects/J0206.pdf" ��California State Science Fair��� HYPERLINK "http://www.usc.edu/CSSF/History/2003/Projects/J0206.pdf" ��http://www.usc.edu/CSSF/History/2003/Projects/J0206.pdf�





� HYPERLINK "http://www.engr.utexas.edu/dteach/Experience/energy/design_4_full.htm" ��Extra Experiment�


� HYPERLINK "http://www.engr.utexas.edu/dteach/Experience/energy/design_4_full.htm" ��http://www.engr.utexas.edu/dteach/Experience/energy/design_4_full.htm�


�� HYPERLINK "http://www.pbs.org/saf/1103/teaching/teaching3.htm" ��NOVA Activity��� HYPERLINK "http://www.pbs.org/saf/1103/teaching/teaching3.htm" ��http://www.pbs.org/saf/1103/teaching/teaching3.htm�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson06.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson06.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson06.html�








(CPI) Learners will analyze a product or system to determine the problem it was designed to solve, the design constraints, trade-offs and risks involved in using the product or system, how the product or system might fail, and how the product or system might be improved.





(NPS) Learners will attempt to move their vehicles using rubber band energy.�


(NPS) Learners will evaluate the design of their standard vehicles for rubber band energy.�


(NPS) Learnres will discuss the results of their evaluations.�








Lesson 6�Evaluating Vehicle Design:  Looking at Rubber Band Energy��What did you feel in your hand as you wound the rubber band?  Did this feeling change as you wound the rubber band tighter?  If so, how?��Did the direction in which you wound the rubber band affect the direction in which your vehicle traveled?  If so, how?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.











Strand B:  Nature of Technology					Motion and Design





� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide32.pdf" ��Balance and Force��� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide32.pdf" ��http://72.5.51.112/episode_pdfs/episodeguide32.pdf�





� HYPERLINK "http://www.ftexploring.com/lifetech/flsbws2.html" ��Elasticity and Our Body��� HYPERLINK "http://www.ftexploring.com/lifetech/flsbws2.html" ��http://www.ftexploring.com/lifetech/flsbws2.html�





� HYPERLINK "http://www.engr.utexas.edu/dteach/Experience/energy/design_4_brief.htm" ��Alternative Experiment��� HYPERLINK "http://www.engr.utexas.edu/dteach/Experience/energy/design_4_brief.htm" ��http://www.engr.utexas.edu/dteach/Experience/energy/design_4_brief.htm�


�Rubber Band Magic Trick


� HYPERLINK "http://magic.asme.org/pdf/3rubberband.pdf" ��http://magic.asme.org/pdf/3rubberband.pdf�


�� HYPERLINK "http://www.ltcconline.net/greenl/courses/106/Projects/Jonathan Struebi/JonathanStruebi.htm" ��Hooke’s Law and Rubber Bands�


� HYPERLINK "http://www.ltcconline.net/greenl/courses/106/Projects/Jonathan%20Struebi/JonathanStruebi.htm" ��http://www.ltcconline.net/greenl/courses/106/Projects/Jonathan%20Struebi/JonathanStruebi.htm�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignLesson7SampleDataTable" ��Sample Data Table�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson07.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson07.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson07.html�











(CPI) Learners will identify patterns when observing the natural and constructed world.





(NPS) Learners will predict and investigate how variations in rubber band energy affect the distance their vehicles travel.�


(NPS) Learners will record their results.�


(NPS) Learners will share results and identify patterns.�


(NPS) Learners will discuss the relationship between the number of turns of the rubber band around the axle and the distance their axle-driven vehicles travel.�








Lesson 7�Testing the Effects of Rubber Band Energy��Where does the energy to wind the rubber band come from?��From where does the energy to move the vehicle come?��How do you store energy in the rubber band?��How do you release the energy stored in the rubber band?��What happens when the stored energy in the rubber band is released?��How does the number of turns on the rubber band affect the distance the vehicle travels?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, as a means of expressing and/or modeling scientific theories.











Strand C:  Patterns and Algebra					Motion and Design





� HYPERLINK "http://www.iit.edu/~smile/ph9311.html" ��Friction Lesson Plan��� HYPERLINK "http://www.iit.edu/~smile/ph9311.html" ��http://www.iit.edu/~smile/ph9311.html�


�� HYPERLINK "http://www.suzy.co.nz/SuzysWorld/Factpage.asp?FactSheet=37" ��Fast Friction Facts��� HYPERLINK "http://www.suzy.co.nz/SuzysWorld/Factpage.asp?FactSheet=37" �http://www.suzy.co.nz/SuzysWorld/Factpage.asp?FactSheet=37�





� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide48.pdf" ��Bill Nye’s Explanation��� HYPERLINK "http://72.5.51.112/episode_pdfs/episodeguide48.pdf" �http://72.5.51.112/episode_pdfs/episodeguide48.pdf�





� HYPERLINK "http://www.fearofphysics.com/Friction/frintro.html" ��Friction Simplified��� HYPERLINK "http://www.fearofphysics.com/Friction/frintro.html" ��http://www.fearofphysics.com/Friction/frintro.html�


�� HYPERLINK "http://www.fi.edu/wright/again/wings.avkids.com/wings.avkids.com/Curriculums/Forces_Motion/what_is_friction_summary.html" ��Hand Friction��� HYPERLINK "http://www.fi.edu/wright/again/wings.avkids.com/wings.avkids.com/Curriculums/Forces_Motion/what_is_friction_summary.html" ��http://www.fi.edu/wright/again/wings.avkids.com/wings.avkids.com/Curriculums/Forces_Motion/what_is_friction_summary.html�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignRecordSheet8ACardOne" ��Record Sheet 8-A Card One�





� HYPERLINK  \l "MotionDesignRecordSheet8ACardTwo" ��Record Sheet 8-A Card Two�





� HYPERLINK  \l "MotionDesignRecordSheet8ACardThree" ��Record Sheet 8-A card Three�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson08.html"��Lesson Break Down�


� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson08.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson08.html�








(CPI) Learners will analyze a product or system to determine the problem it was designed to solve, the design constraints, trade-offs and risks involved in using the product or system, how the product or system might fail, and how the product or system might be improved.





(NPS) Learners will brainstorm what they know and what they want to know about friction.�


(NPS) Learners will evaluate specific design features that reduce or increase friction on vehicles propelled by a rubber band.�


(NPS) Learners will share their observations of vehicle design features and the role of friction in vehicular motion


�





Lesson 8�Looking at Friction��What on your vehicle rubs together? What can this rubbing do to the motion of your vehicle?��What vehicle design features help reduce the amount of rubbing between the wheels and the vehicle’s axle and frame?��What vehicle design features increase the friction between the floor or work surface and the wheels?��How does this rubbing influence your vehicle’s motion?�http://www.cnn.com/TECH/�





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.














Strand B:  Nature of Technology					Motion and Design








� HYPERLINK "http://www.dself.dsl.pipex.com/MUSEUM/TRANSPORT/propsleigh/propsleigh.htm" ��Sample Propeller-Driven Sleigh�


� HYPERLINK "http://www.dself.dsl.pipex.com/MUSEUM/TRANSPORT/propsleigh/propsleigh.htm" ��http://www.dself.dsl.pipex.com/MUSEUM/TRANSPORT/propsleigh/propsleigh.htm�





� HYPERLINK "http://www.dself.dsl.pipex.com/MUSEUM/TRANSPORT/propsleigh/propsleigh.htm" ��Bill Nye’s 1st Memory:


Rubber Bands��� HYPERLINK "http://www.dself.dsl.pipex.com/MUSEUM/TRANSPORT/propsleigh/propsleigh.htm" ��http://www.dself.dsl.pipex.com/MUSEUM/TRANSPORT/propsleigh/propsleigh.htm�





� HYPERLINK "http://www.highbeam.com/library/docFree.asp?DOCID=1G1:141092549" ��Hands-On Science��� HYPERLINK "http://www.highbeam.com/library/docFree.asp?DOCID=1G1:141092549" ��http://www.highbeam.com/library/docFree.asp?DOCID=1G1:141092549�


�� HYPERLINK "http://www.serve.com/chunter/index/info/propellercar.html" ��Newton’s 1st Law Explained��� HYPERLINK "http://www.serve.com/chunter/index/info/propellercar.html" ��http://www.serve.com/chunter/index/info/propellercar.html�


�� HYPERLINK "http://www.stalbridge.dorset.sch.uk/carmodels.htm" ��Model Car Making��� HYPERLINK "http://www.stalbridge.dorset.sch.uk/carmodels.htm" ��http://www.stalbridge.dorset.sch.uk/carmodels.htm�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignLesson11SampleDataTable" ��Sample Data Table�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson11.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson11.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson11.html�











(CPI) Learners will analyze a product or system to determine the problem it was designed to solve, the design constraints, trade-offs and risks involved in using the product or system, how the product or system might fail, and how the product or system might be improved.





(NPS) Learners will brainstorm what they know about propeller-driven vehicles.�


(NPS) Learners will discuss design features they think are needed for propeller-driven vehicles.�


(NPS) Learners will build propeller-driven vehicles from a technical drawing.�


(NPS) Learners will discuss their initial observations.�








Lesson 11�Building a Propeller-Driven Machine��How did you get the vehicle to move?��How did you get the propeller to spin?��What happened to the rubber band as you wound the propeller?��What happened when you let go of the propeller?  Why do you think this happened?�





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.




















Strand C:  Technological Design					Motion and Design





� HYPERLINK "http://www.csus.edu/mesa/download/elementMESA/SAIL_CARS_WITH_FAN.pdf" ��Alternative Experiment��� HYPERLINK "http://www.csus.edu/mesa/download/elementMESA/SAIL_CARS_WITH_FAN.pdf" ��http://www.csus.edu/mesa/download/elementMESA/SAIL_CARS_WITH_FAN.pdf�


�� HYPERLINK "http://microship.com/bobstuart/carcycle.html" ��Car Cycle��� HYPERLINK "http://microship.com/bobstuart/carcycle.html" ��http://microship.com/bobstuart/carcycle.html�


� � HYPERLINK "http://www.worth1000.com/entries/152500/152740xDfc_w.jpg" ��Car with Sail��� HYPERLINK "http://www.worth1000.com/entries/152500/152740xDfc_w.jpg" ��http://www.worth1000.com/entries/152500/152740xDfc_w.jpg�


�� HYPERLINK "http://www.48north.com/jan2001/sail_freeway.htm" ��Motorsailing��� HYPERLINK "http://www.48north.com/jan2001/sail_freeway.htm" ��http://www.48north.com/jan2001/sail_freeway.htm�


�� HYPERLINK "http://www.objectif-suede.com/show_image_en-263.html" ��Swedish Sail Cars in Snow��� HYPERLINK "http://www.objectif-suede.com/show_image_en-263.html" ��http://www.objectif-suede.com/show_image_en-263.html�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignStudentSelfAssessmentAPage1" ��Self-Assessment A Page 1���� HYPERLINK  \l "MotionDesignStudentSelfAssessmentAPage2" ��Self-Assessment A Page 2�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson09.html"��Lesson Break Down�


� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson09.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson09.html�








(CPI) Learners will choose materials most suitable to make simple mechanical constructions.





(CPI) Learners will identify the basic components of a technological system.





(NPS)  Learners will brainstorm how a sail might affect the motion of their axle-driven vehicles.





(NPS) Learners will adapt their vehicles to hold a cardboard sail.





(NPS) Learners will make initial observations about the influence of the sail on the vehicles’ motion and discuss these observations.





(NPS) Learners will reflect on their work by completing a self-assessment.








Lesson 9�Designing and Building a Vehicle with a Sail��How did you complete the design challenge.  What successes and problems did you encounter?  How did you solve them?��Hypothesize about how the sail might affect the vehicle’s motion when the sail is pushing against the air.��





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.











Strand C:  Technological Design					Motion and Design





� HYPERLINK "http://www.cnn.com/TECH/" ��CNN Technology Page���HYPERLINK "http://www.cnn.com/TECH/"��http://www.cnn.com/TECH/�





� HYPERLINK "http://iwaswondering.org" \t "newwindow" �I Was Wondering: Women's Adventures in Science�


� HYPERLINK "http://iwaswondering.org" ��http://iwaswondering.org�


��HYPERLINK "http://net.unl.edu/wonderwise/01kids/kids.htm" \t "newwindow"��Wonderwise: Women in Science Learning Series��� HYPERLINK "http://net.unl.edu/wonderwise/01kids/kids.htm" ��http://net.unl.edu/wonderwise/01kids/kids.htm�





� HYPERLINK "http://www.miamisci.org/af/sln/mummy/raceways.html" ��Raceway Experiment�


� HYPERLINK "http://www.miamisci.org/af/sln/mummy/raceways.html" ��http://www.miamisci.org/af/sln/mummy/raceways.html�


�Girls Who Looked Under Rocks: The Lives of Six Pioneering Naturalists. Jeannine Atkins. �Level: 3-8. Stackpole Books. 2000. ISBN: 1-584-69011-9


�Motion and Design Student Activity Book. Carolina Biological Supply Company. Burlington, NC 1997








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignLesson10SampleDataTable" ��Sample Data Table�


�Student Activity Book


Shirley Muldowney—


Drag Racer





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson10.html"��Lesson Break Down�


� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson10.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson10.html�








(CPI) Learners will analyze a product or system to determine the problem it was designed to solve, the design constraints, trade-offs and risks involved in using the product or system, how the product or system might fail, and how the product or system might be improved.





(NPS) Learners will test how air resistance influences a vehicle’s motion.�


(NPS) Learners will discuss and compare results.�


(NPS) Learners will relate their observations to real-world objects designed to minimize air resistance.�


(NPS) Learners will read and learn more about racing vehicles that are designed to minimize air resistance and about a woman who was a pioneer in drag racing.�








Lesson 10�Testing the Effects of Air Resistance on a Vehicle’s Motion��When your vehicle moved with the sail, what patterns did you notice?  What differences?  Why do you think this happened?��Why is the weight of the sail in this lesson an important factor?  Why might it be difficult for groups to compare their results in this lesson?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.4 Nature and Process of Technology�All students will understand the interrelationships between science and technology and develop a conceptual understanding of the nature and process of technology.

















Strand C: Technological Design					Motion and Design





� HYPERLINK "http://www.cardesignonline.com/" ��Cost-Efficient Design��� HYPERLINK "http://www.cardesignonline.com/" ��http://www.cardesignonline.com/�


�� HYPERLINK "http://www.findarticles.com/p/articles/mi_qn4188/is_20050403/ai_n13507975" ��Practicing Budgeting��� HYPERLINK "http://www.findarticles.com/p/articles/mi_qn4188/is_20050403/ai_n13507975" ��http://www.findarticles.com/p/articles/mi_qn4188/is_20050403/ai_n13507975�





� HYPERLINK "http://www.oprah.com/tows/pastshows/tows_past_20010405.jhtml" ��Budgeting for Children���HYPERLINK "http://www.oprah.com/tows/pastshows/tows_past_20010405.jhtml"��http://www.oprah.com/tows/pastshows/tows_past_20010405.jhtml�





� HYPERLINK "http://www.extension.umn.edu/distribution/youthdevelopment/DA6116.html" ��Money Habits��� HYPERLINK "http://www.extension.umn.edu/distribution/youthdevelopment/DA6116.html" ��http://www.extension.umn.edu/distribution/youthdevelopment/DA6116.html�





� HYPERLINK "http://www.aaaknow.com/mny.htm" ��Consumer Math��� HYPERLINK "http://www.aaaknow.com/mny.htm" ��http://www.aaaknow.com/mny.htm�


�� HYPERLINK "http://www.edhelper.com/money.htm" ��Money Worksheet Practice�


� HYPERLINK "http://www.edhelper.com/money.htm" ��http://www.edhelper.com/money.htm�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignRecordSheet13A" ��Record Sheet 13-A�Evaluating the Cost of Our Design�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson13.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson13.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson13.html�








(CPI) Learners express quantities using appropriate number formats.





(NPS) Learners will determine the cost of their propeller-driven vehicles.�


(NPS) Learners will modify their vehicles to reduce cost.�


(NPS) Learners evaluate the strength and performance of their modified vehicles.�


(NPS) Learner discuss trade-offs involving vehicle cost, performance, and appearance.�








Lesson 13�Looking at Cost��How did you reduce the cost of your vehicle?��How much money did you save?��At any point, did reducing the vehicle’s cost affect your vehicle’s appearance?  Describe what you did in this situation.��At any point, did reducing the vehicle’s cost affect its performance?  Describe what you did in this situation.





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications�All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.





Strand A:  Numerical Operations					Motion and Design





� HYPERLINK "http://www.iit.edu/~smile/ph8811.html" ��Newton’s Third Law of Motion��� HYPERLINK "http://www.iit.edu/~smile/ph8811.html" ��http://www.iit.edu/~smile/ph8811.html�





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/PrimaryActivityMotionJan2002.pdf" ��Basic Energy Activity��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/PrimaryActivityMotionJan2002.pdf" ��http://www.eia.doe.gov/kids/classactivities/PrimaryActivityMotionJan2002.pdf�


�� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/SlidePrimary.pdf" ��Simple Vehicle Design��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/SlidePrimary.pdf" ��http://www.eia.doe.gov/kids/classactivities/SlidePrimary.pdf�





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/PrimaryActivity.pdf" ��Fun Energy Story to Read in Class�


� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/PrimaryActivity.pdf" ��http://www.eia.doe.gov/kids/classactivities/PrimaryActivity.pdf�





� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/primary jars.pdf" ��Differentiation Activity for IEP Students��� HYPERLINK "http://www.eia.doe.gov/kids/classactivities/primary%20jars.pdf" ��http://www.eia.doe.gov/kids/classactivities/primary%20jars.pdf�








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MotionDesignRecordSheet12APage1" ��Record Sheet 12-A Page 1�What Happens If…���� HYPERLINK  \l "MotionDesignRecordSheet12APage2" ��Record Sheet 12-A Page 2�What Happens If…continued�





�HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson12.html"��Lesson Break Down��� HYPERLINK "http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson12.html" ��http://www.ncsu.edu/kenan/fellows/2004/cswink/lesson12.html�











(CPI) Learners will identify patterns when observing the natural and constructed world.





(NPS) Learners will analyze the features of propeller-driven vehicles.�


(NPS) Learners will discuss the motion and design of their propeller-driven vehicles and compare these features with those of vehicles built previously.�


(NPS) Learners will propose design changes for their propeller-driven vehicles that will not affect performance.�





Lesson 12�Analyzing the Motion and Design of Propeller-Driven Vehicles��What caused the propeller-driven vehicle to move?��What happened to the rubber band as you wound the propeller?��Think back to previous lessons.  What caused the axle-driven vehicle to move?��In what ways is the rubber band used differently in this lesson?  In what ways is it used in the same way?��How is air involved in moving the propeller-driven vehicle?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications


All students will integrate mathematics as a tool for problem-solving in science, as a means of expressing and/or modeling scientific theories.








Strand B: Patterns and Algebra					Motion and Design





� HYPERLINK  \l "EnvironmentsInvestigation6Reverse" ��Environments Investigation 6:  Math Extension�


�__________________________________			____________________________________���__________________________________			____________________________________


6

















� HYPERLINK  \l "EnvironmentsInvestigation3Reverse" ��Environments Investigation 3:  Math Extension�
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� HYPERLINK  \l "EnvironmentsInvestigation4Reverse" ��Environments Investigation 4:  Math Extension�
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� HYPERLINK  \l "EnvironmentsInvestigation5Reverse" ��Environments Investigation 5:  Math Extension�
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� HYPERLINK  \l "EnvironmentsInvestigation1Reverse" ��Environments Investigation 1:  Math Extension�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "EnvironmentsInvestigation2Reverse" ��Environments Investigation 2:  Math Extension�


�__________________________________			____________________________________���__________________________________			____________________________________























Design Challenge�


You are part of a famous engineering design team.  An agency has just awarded your team a contract to design a drag racing car.  The dragster must move a relatively short distance as quickly as possible and then come to a stop.��Degree Requirements:


In 2 seconds or less, your vehicle must move from the starting line to the finish line.


The distance of the race track is 2 m (6 ½ ft).


Your vehicle must stop within 50 cm (20 in) of the finish line.


You may drag weights or other objects behind your vehicle to slow it down.





Cost is important.  You must build the vehicle as inexpensively as possible without affecting its performance.





Good luck!





� HYPERLINK  \l "MotionDesignLesson14Reverse" ��Motion and Design Lesson 14:  Design Challenge Cards E�





Design Challenge�


You are part of a famous engineering design team.  An agency has just awarded your team a contract to design a parade float that is powered by air pushing it from behind.  The parade float must travel long distances at a slow speed.��Design Requirements:


Your parade float must use a sail to help it move.


Propelled by a fan, your vehicle must move 3 m (10 ft) in 10 seconds or more.





Cost is important.  You must build the vehicle as inexpensively as possible without affecting its performance.





Good luck!





Challenge C�


You are part of a famous engineering design team.  An agency has just awarded your team a contract to design a pizza delivery truck.  To keep the customers happy, the driver of the vehicle must be able to travel quickly and safely both long and short distances and deliver the pizzas piping hot.��Design Requirements:


Your vehicle must be able to carry one load of pizzas (represented by one block).


Your vehicle must move quickly and safely (in 4 seconds or less).


Your vehicle must travel at least 3 m (10 ft) and deliver the pizza within 50 cm (20 in) of the 3-m mark.


Your vehicle must return to the pizza shop (starting line) without its load of pizzas in 7 seconds or less.�


Cost is important.  You must build the vehicle as inexpensively as possible without affects its performance.�


Good luck!





� HYPERLINK  \l "MotionDesignLesson14Reverse" ��Motion and Design Lesson 14:  Design Challenge Cards C & D�





Challenge B�


You are part of a famous engineering design team.  An agency just awarded your team a contract to design a vehicle that services a hospital’s rooftop heliport (a landing place for helicopters).  The vehicle will be used to transport patients slowly from a helicopter to the elevator near the edge of the roof.��Design Requirements:


Your vehicle must move across a table, a squared-off area of the floor, or other area that simulates a rooftop heliport.


Your vehicle must start in the center of the roof and move toward the edge of the area.


Your vehicle must be able to move this distance slowly, in three seconds or more.


Your vehicle must stop within 5 cm (2 in) of the edge.


Your vehicle must move backward to return to the center of the roof.�


Cost is important.  You must build the vehicle as inexpensively as possible without affects its performance.�


Good luck!





Challenge A�


You are part of a famous engineering design team.  An agency just awarded your team a contract to design a rescue vehicle for saving mountain climbers who are trapped at the top of snowcapped mountains.  The vehicle you design must move as quickly as possible without causing an avalanche.��Design Requirements:


Your vehicle must move up the hill within five seconds or less.


Your vehicle must stop moving within 5 cm (2 in) of the top of the hill.


The top of your incline must be at least 20 cm (8 in) off the ground.��Cost is important.  You must build the vehicle as inexpensively as possible without affects its performance.





Good luck!





� HYPERLINK  \l "MotionDesignLesson14Reverse" ��Motion and Design Lesson 14:  Design Challenge Cards A & B�















































� HYPERLINK  \l "MotionDesignLesson14Reverse" ��Motion and Design Lesson 14:  Record Sheet 14-A�


�__________________________________			____________________________________��__________________________________			____________________________________��__________________________________			____________________________________























� HYPERLINK  \l "MotionDesignLesson13Reverse" ��Motion and Design Lesson 13:  Record Sheet 13-A�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "MotionDesignLesson12Reverse" ��Motion and Design Lesson 12:  Record Sheet 12-A, Page 2�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "MotionDesignLesson12Reverse" ��Motion and Design Lesson 12:  Record Sheet 12-A, Page 1�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "MotionDesignLesson11Reverse" ��Motion and Design Lesson 11:  Sample Data Table�
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� HYPERLINK  \l "MotionDesignLesson10Reverse" ��Motion and Design Lesson 10:  Sample Data Table�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "MotionDesignLesson9SelfAssessReverse" ��Motion and Design�Student Self-Assessment A�
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� HYPERLINK  \l "MotionDesignLesson9SelfAssessReverse" ��Motion and Design�Student Self-Assessment A�


�__________________________________				____________________________________���__________________________________				____________________________________























Observation Card Three


�Design Feature: Frame and Crossbars��Observations��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________�Ideas for observations:  Remove the two blue crossbars.  Squeeze the frame gently.  Then pull the gray bars out gently.  Now try to use the rubber band to move the vehicle.  What changes do you observe when you remove the crossbars?  What do you think is the job of the crossbars?  How can the frame without the crossbars affect the spinning wheels?  (Remember to put the crossbars on again when you are finished.)





� HYPERLINK  \l "MotionDesignLesson8Reverse" ��Motion and Design Lesson 8:  Record Sheet 8-A Card Three�


�__________________________________			____________________________________���__________________________________			____________________________________























Observation Card Two


�Design Feature: Tires��Observations��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________�Ideas for observations:  Remove the black tires from the large wheels.  Use the rubber band to move the vehicle without its tires.  What do you observe?  What do you think is the job of the tires?  (Remember to put the tires on again when you are finished.)





� HYPERLINK  \l "MotionDesignLesson8Reverse" ��Motion and Design Lesson 8:  Record Sheet 8-A Card Two�


�__________________________________			____________________________________���__________________________________			____________________________________























Observation Card One


�Design Feature: Wheels and Tan Hub Connectors��Observations��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________��____________________________________________________________________________________�Ideas for observations:  What is the job of the tan hub connector?  Turn the vehicle on its side and hold the gray rod.  Spin the large wheel.  Time how long it spins.  Do this several times.  Now remove the large wheel and its tan hub connector.  Turn the wheel over.  Put it back on the axle so the small hole on the wheel faces out.  Put the tan hub connector on the outside of the wheel.  (Connect it to the small hole of the wheel.)  Now spin the wheel again.  Time its spin.  What do you observe?  How did the wheel spin differently each time?  Why do you think this happened?  (Remember to return the tan hub connector to the inside of the wheel when you are finished.)





� HYPERLINK  \l "MotionDesignLesson8Reverse" ��Motion and Design Lesson 8:  Record Sheet 8-A Card One�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "MotionDesignLesson7Reverse" ��Motion and Design Lesson 7:  Sample Data Table�
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� HYPERLINK  \l "MotionDesignLesson5Reverse" ��Motion and Design Lesson 5:  Design Challenge Cards�





Design Challenge�


You are part of a famous engineering design team.  Your team has been hired by “Out-of-This-World Vehicles,” a company that specializes in designing space exploration vehicles.  Your team must design and build a lunar vehicle that will move slowly on wheels across the lunar surface while being pulled by a rope.  The design requirements are the following:��


Start with the standard vehicle.  Add building pieces to make your design unique.  Be creative.


Your vehicle must be able to carry large lunar rocks (represented by blocks).


Your vehicle must move across your work space in 4 to 6 seconds while being pulled by a rope.


Deadline:  You will have 30 minutes to complete the design challenge.





Good luck!





Design Challenge�


You are part of a famous engineering design team.  Your team has been hired by “Out-of-This-World Vehicles,” a company that specializes in designing space exploration vehicles.  Your team must design and build a lunar vehicle that will move slowly on wheels across the lunar surface while being pulled by a rope.  The design requirements are the following:��


Start with the standard vehicle.  Add building pieces to make your design unique.  Be creative.


Your vehicle must be able to carry large lunar rocks (represented by blocks).


Your vehicle must move across your work space in 4 to 6 seconds while being pulled by a rope.


Deadline:  You will have 30 minutes to complete the design challenge.





Good luck!





Now look at your dots.  About how long did it take your vehicle to travel while carrying each of the following loads?  (Pick the number in the middle of your five trials, or the number that has the most dots of one color.) Record the numbers below.��Vehicle only (red dots) ___________ seconds�Vehicle +1 block (blue dots) ____________ seconds�Vehicle +2 blocks (green dots) _____________ seconds
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� HYPERLINK  \l "MotionDesignLesson4Reverse" ��Motion and Design Lesson 4:  Record Sheet 4-A�


�__________________________________							____________________________________���__________________________________							____________________________________























� HYPERLINK  \l "MotionDesignLesson3Reverse" ��Motion and Design Lesson 3:  Record Sheet 3-A�
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� HYPERLINK  \l "MotionDesignLesson2Reverse" ��Motion and Design Lesson 2:  Open-Ended Response�
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� HYPERLINK  \l "FloatingSinkingLesson16Reverse" ��Floating and Sinking Lesson 16:  Record Sheet 16-A�


�__________________________________			____________________________________���__________________________________			____________________________________























� HYPERLINK  \l "FloatingSinkingLesson14Reverse" ��Floating and Sinking Lesson 14:  Open-Ended Response�
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� HYPERLINK  \l "FloatingSinkingLesson13Reverse" ��Floating and Sinking Lesson 13:  Record Sheet 13-A�
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� HYPERLINK  \l "FloatingSinkingLesson12Reverse" ��Floating and Sinking Lesson 12:  Record Sheet 12-A�
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� HYPERLINK  \l "FloatingSinkingLesson11Reverse" ��Floating and Sinking Lesson 11:  Open Ended Question-Response�
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� HYPERLINK  \l "FloatingSinkingLesson11Reverse" ��Floating and Sinking Lesson 11:  Record Sheet 11-B�
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� HYPERLINK  \l "FloatingSinkingLesson10Reverse" ��Floating and Sinking Lesson 10:  Open-Ended Question-Response�


�__________________________________			____________________________________���__________________________________			____________________________________














� HYPERLINK  \l "FloatingSinkingLesson9Reverse" ��Floating and Sinking Lesson 9:  Record Sheet 9-B�
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� HYPERLINK  \l "FloatingSinkingLesson8Reverse" ��Floating and Sinking Lesson 8:  Record Sheet 8-A�


�__________________________________			____________________________________���__________________________________			____________________________________














� HYPERLINK  \l "FloatingSinkingLessonArtExtensionReverse" ��Floating and Sinking Lesson 6: Art Extension�


�__________________________________			____________________________________���__________________________________			____________________________________














� HYPERLINK  \l "FloatingSinkingLesson5AdjetivesReverse" ��Floating and Sinking Lesson 5:  Language Arts Extension�


�__________________________________			____________________________________���__________________________________			____________________________________














� HYPERLINK  \l "FloatingSinkingLesson4ExtensionReverse" ��Floating and Sinking Lesson 4:  Science Extension�


�__________________________________			____________________________________���__________________________________			____________________________________
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� HYPERLINK  \l "AFSLesson1" ��Lesson FS1�


� HYPERLINK  \l "AFSLesson2" ��Lesson FS2�


� HYPERLINK  \l "AFSLesson3" ��Lesson FS3�


� HYPERLINK  \l "AFSLesson4" ��Lesson FS4�


� HYPERLINK  \l "AFSLesson5" ��Lesson FS5�


� HYPERLINK  \l "AFSLesson6" ��Lesson FS6�


� HYPERLINK  \l "AFSLesson7" ��Lesson FS7�


� HYPERLINK  \l "AFSLesson8" ��Lesson FS8�


� HYPERLINK  \l "AFSLesson9" ��Lesson FS9�


� HYPERLINK  \l "AFSLesson10" ��Lesson FS10�


� HYPERLINK  \l "AFSLesson11" ��Lesson FS11�


� HYPERLINK  \l "AFSLesson12" ��Lesson FS12�
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� HYPERLINK  \l "AFSLesson14" ��Lesson FS14�


� HYPERLINK  \l "AFSLesson15" ��Lesson FS15�
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� HYPERLINK  \l "ADMLesson1" ��Lesson MD1�


� HYPERLINK  \l "ADMLesson2" ��Lesson MD2�


� HYPERLINK  \l "AFSLesson3" ��Lesson MD3�


� HYPERLINK  \l "ADMLesson4" ��Lesson MD4�


� HYPERLINK  \l "ADMLesson5" ��Lesson MD5�
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� HYPERLINK  \l "AAMeasurement1" ��Lesson M1�


� HYPERLINK  \l "AAMeasurement2" ��Lesson M2�
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� HYPERLINK "http://www.wunderground.com/" \t "newwindow" �Weather Underground��� HYPERLINK "http://www.wunderground.com/" ��http://www.wunderground.com/�


� HYPERLINK "http://www.worldclimate.com/" \t "newwindow" �WorldClimate��� HYPERLINK "http://www.worldclimate.com/" ��http://www.worldclimate.com/�


� HYPERLINK "http://www.tryscience.org/fieldtrips/fieldtrip_home.html" \t "newwindow" �Tryscience.org Field Trips��� HYPERLINK "http://www.tryscience.org/fieldtrips/fieldtrip_home.html" ��http://www.tryscience.org/fieldtrips/fieldtrip_home.html�


Temperature. Rebecca Olien. Level: K.  2005 ISBN: 0-7368-2619-X��Thermometers.Adele Richardson. Level: K-3. 2004. ISBN: 0-7368-2519-3


FOSS Science Stories Measurement. Berkeley, CA: Delta Education, 2000








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MeasurementsInvestigation4ProblemofWeek" ��Math Extension:�Problem of the Week�





Home-School Connection�No. 25 Student Sheet





FOSS Stories�Fahrenheit and Celsius





FOSS Stories�Thermometers��FOSS Stories�Careers You Can Count On��FOSS Stories�Vacation Aggravation�


					





(CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.


�Part 1: Measuring Temperature


(NPS) Learners will observe a discrepant event in order to communicate the need for a standard unit for measuring temperature.


�Parts 2: Cooling Off


(NPS) Learners will measure temperature of room-temp water.


�Part 3: Metric Field Day


(NPS) Learners will plan and conduct a field day with a variety of competitive events designed to use measurement in some form.�





Investigation 4�The Third Degree��Part 1: �Measuring Temperature�What unit is used to describe the temperature of air or a liquid?��What happens to the temperature when you mix equal amounts of hot and cold water?��Part 2: Cooling Off�How cold does the temperature of water get when you add ice to room-temperature water?��Part 3: Metric Field Day�How accurately can you measure?�





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives











Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications�All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.








Strand B:  Geometry and Measurement				  Measurement








� HYPERLINK "http://lamar.colostate.edu/~hillger/numbers.htm" \t "newwindow" �Metric Numbers to Remember��� HYPERLINK "http://lamar.colostate.edu/~hillger/numbers.htm" ��http://lamar.colostate.edu/~hillger/numbers.htm�


� HYPERLINK "http://ts.nist.gov/ts/htdocs/200/202/mpo_hom2.htm" \t "newwindow" �National Institute of Standards and Technology/Metric Program��� HYPERLINK "http://ts.nist.gov/ts/htdocs/200/202/mpo_hom2.htm" ��http://ts.nist.gov/ts/htdocs/200/202/mpo_hom2.htm�


Measure Up! Experiments, Puzzles, and Games Exploring Measurement. Sandra Markle. Level: 3-6. Atheneum. 1995


ISBN: 0-689-31904-5


�Measuring Penny. Loreen Leedy. Level: 2-5. Henry Holt and Company. 1997. ISBN: 0-8050-5360-3





FOSS Science Stories Measurement. Berkeley, CA: Delta Education, 2000








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MeasurementsInvestigation3ProblemofWeek" ��Math Extension:�Problem of the Week�





Home-School Connection�No. 24 Student Sheet





FOSS Stories�Water Everywhere





FOSS Stories�Measurements in the Marketplace��FOSS Stories�Angela Amato, School Reporter








(CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.


�Part 1: Defining a Liter


(NPS) Learners will discover the need for a standard unit of measuring volume and capacity and be able to identify the standard units for measuring volume and capacity in the metric system: liter and milliliter.


�Parts 2 & 3: Measuring Capacity and Soda-Can Capacity


(NPS) Learners will use metric tools to measure volumes of liquids and capacities of containers.


��





Investigation 3�Take Me To Your Liter��Part 1: Defining a Liter�What unit is used to describe the volume of liquid in a container?��Part 2: �Measuring Capacity�How can you build a set of personal references to make estimations easier and more accurate?��Part 3: Measuring�Soda-Can Capacity�Does the label on a soda can tell the volume of liquid in the can or the capacity of the can?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications�All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.








Strand B:  Geometry and Measurement				  Measurement








� HYPERLINK "http://lamar.colostate.edu/~hillger/numbers.htm" \t "newwindow" �Metric Numbers to Remember��� HYPERLINK "http://lamar.colostate.edu/~hillger/numbers.htm" ��http://lamar.colostate.edu/~hillger/numbers.htm�


�� HYPERLINK "http://ts.nist.gov/ts/htdocs/200/202/mpo_hom2.htm" \t "newwindow" �National Institute of Standards and Technology/Metric Program��� HYPERLINK "http://ts.nist.gov/ts/htdocs/200/202/mpo_hom2.htm" ��http://ts.nist.gov/ts/htdocs/200/202/mpo_hom2.htm�


�� HYPERLINK "http://www.surveyhistory.org/the_surveyor's_basic_tools.htm" \t "newwindow" �Surveyor's Basic Tools� � HYPERLINK "http://www.surveyhistory.org/the_surveyor's_basic_tools.htm" ��http://www.surveyhistory.org/the_surveyor's_basic_tools.htm�





� HYPERLINK "http://www.nsta.org/" \t "_blank" �National Science Teachers Association�


� HYPERLINK "http://www.nsta.org/quantum/" ��http://www.nsta.org/quantum/�


�Weighing And Measuring


Terry Jennings . Level: 3-6. Raintree Steck-Vaughn. 1996. 0-8172-3963-4��FOSS Science Stories Measurement. Berkeley, CA: Delta Education, 2000











� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MeasurementsInvestigation2ProblemofWeek" ��Math Extension:�Problem of the Week�





Home-School Connection�No. 23 Student Sheet





FOSS Reading�The Metric System in the U.S.





FOSS Reading�Mind-Boggling Measurements�


FOSS Reading�Measurements through Time��FOSS Reading�Ancient Measurements Used Today��FOSS Reading�The Metric System at Work








 (CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.


�Part 1: Setting a Standard


 (NPS) Learners will discover the need for a standard unit for measuring mass: the gram.


�Part 2: Weighing Practice


(NPS) Learners will use a balance to determine and compare the mass of objects and estimate mass.


�Part 3: Soaking Sponges


(NPS) Learners will use scientific thinking processes to conduct investigations and build explanations: observing, communicating, comparing, and organizing.�





Investigation 2�Weight Watching��Part 1: �Setting a Standard�What unit is used to describe the mass of an object?��Part 2:�Weighing Practice�Can you build a set of personal references to make estimations easier and more accurate?��How can you make a 100g mass with gram pieces that total only 85g?��Part 3:  Soaking Sponges�How much water can a dry sponge soak up?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications�All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.








Strand B:  Geometry and Measurement				  Measurement








� HYPERLINK "http://lhsfoss.org/fossweb/teachers/parents/pdfs/measurement_homeschool_eng.pdf" ��Supplementary Sheets��� HYPERLINK "http://lhsfoss.org/fossweb/teachers/parents/pdfs/measurement_homeschool_eng.pdf" ��http://lhsfoss.org/fossweb/teachers/parents/pdfs/measurement_homeschool_eng.pdf�





�HYPERLINK "http://ellerbruch.nmu.edu/CS255/JONIEMI/metricsystem.html" \t "newwindow"��History of Measurement��� HYPERLINK "http://ellerbruch.nmu.edu/CS255/JONIEMI/metricsystem.html" ��http://ellerbruch.nmu.edu/CS255/JONIEMI/metricsystem.html�


�� HYPERLINK "http://www.unc.edu/~rowlett/units/index.html" \t "newwindow" �How Many?��� HYPERLINK "http://www.unc.edu/~rowlett/units/index.html" ��http://www.unc.edu/~rowlett/units/index.html�


�� HYPERLINK "http://lamar.colostate.edu/~hillger/numbers.htm" \t "newwindow" �Metric Numbers to Remember��� HYPERLINK "http://lamar.colostate.edu/~hillger/numbers.htm" ��http://lamar.colostate.edu/~hillger/numbers.htm�





Ardley, Neil.  How Things Work:  Pleasantville, NY: Reader’s Digest Association, 1995





FOSS Science Stories Measurement. Berkeley, CA: Delta Education, 2000








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "MeasurementsInvestigation1ProblemofWeek" ��Math Extension:�Problem of the Week�





Home-School Connection�No. 22 Student Sheet��FOSS Reading�A Royal Measurement Mess��FOSS Reading�The Metric System��FOSS Reading�Measure This!











 (CPI) Learners will select appropriate measuring instruments based on the degree of precision required.�


(CPI) Learners will use a variety of measuring instruments and record measured quantities using the appropriate units.


�Part 1: Finding a Standard


(NPS) Learners will discover the need for a standard unit to measure length.  The meter is introduced as the standard measure metric unit for length.


�Part 2: Estimating and Measuring


(NPS) Learners will practice estimating and measuring in standard metric units:  meter and centimeter.


�Part 3: Making Comparisons


(NPS) Learners will practice linear metric measurement by measuring different parts of the body and looking for similarities such as arm span and height.








Investigation 1�The First Straw��Part 1: Finding a Standard�How do you measure so everyone gets the same information?��What tools and techniques work best to measure length?��Part 2: Estimating and Measuring�What do I need to know and to improve my estimates?��Part 3: Making Comparisons�Can you find different parts of your body that have similar measurements?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.3 Mathematical Applications�All students will integrate mathematics as a tool for problem-solving in science, and as a means of expressing and/or modeling scientific theories.





Strand B:  Geometry and Measurement				  Measurement





� HYPERLINK "http://www.biokids.umich.edu/index.html" \t "newwindow" �BioKids: Inquiry of Diverse Species��� HYPERLINK "http://www.biokids.umich.edu/index.html" ��http://www.biokids.umich.edu/index.html�


� HYPERLINK "http://orion1.paisley.ac.uk/courses/Tatner/biomedia/home/museum.htm" \t "newwindow" �Biomedia��� HYPERLINK "http://orion1.paisley.ac.uk/courses/Tatner/biomedia/home/museum.htm" ��http://orion1.paisley.ac.uk/courses/Tatner/biomedia/home/museum.htm�


� HYPERLINK "http://www.bio2.com/gallery.htm" \t "newwindow" �Biosphere 2��� HYPERLINK "http://www.bio2.com/gallery.htm" ��http://www.bio2.com/gallery.htm�


�� HYPERLINK "http://www.tryscience.org/fieldtrips/fieldtrip_home.html" \t "newwindow" �Tryscience.org Field Trips��� HYPERLINK "http://www.tryscience.org/fieldtrips/fieldtrip_home.html" ��http://www.tryscience.org/fieldtrips/fieldtrip_home.html����HYPERLINK "http://askeric.org/cgi-bin/lessons.cgi/Science/Biology" \t "_blank"��Biological & Life Sciences Lesson Plans��� HYPERLINK "http://askeric.org/cgi-bin/lessons.cgi/Science/Biology" ��http://askeric.org/cgi-bin/lessons.cgi/Science/Biology�





FOSS Science Stories Environments. Berkeley, CA: Delta Education, 2000





� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "EnvironmentsInvestigation6ProblemofWeek" ��Math Extension:�Problem of the Week���Home-School Connection�No. 33 Student Sheet


�FOSS Stories�Breeding Plants





(CPI) Learners will determine the basic needs of humans and other organisms.


�Part 1: Setting up the Experiment


(NPS) Learners will observe and compare the effect of salinity on the germination and early growth of four kinds of seeds by conducting a controlled experiment.�


Part 2: Observing Plants


(NPS) Learners will determine the range of salt tolerance for four kinds of plants.�


Part 3: Choosing your own Investigation


(NPS) Learners will use scientific thinking processes to conduct investigations and build explanations: observing, communicating, comparing, organizing, and relating.�





Investigation 6�Salt of the Earth��Part 1: Setting up the Experiment�What is the salt tolerance of several common farm crops?


Part 2: Observing Plants�What changes in the plants can be observed over time?��Part 3: Choosing your own investigation�What did you conclude from your investigation?��What happens when ecosystems change?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.5 Characteristics of Life�All students will gain an understanding of the structure, characteristics, and basic needs of organisms and will investigate the diversity of life.














Strand A: Matter, Energy, Organization in Living Systems  	   Environments








� HYPERLINK "http://ut.water.usgs.gov/shrimp/index.html" \t "newwindow" �Brine Shrimp And Ecology Of Great Salt Lake�


� HYPERLINK "http://ut.water.usgs.gov/shrimp/index.html" ��http://ut.water.usgs.gov/shrimp/index.html�





� HYPERLINK "http://www.biokids.umich.edu/index.html" \t "newwindow" �BioKids: Inquiry of Diverse Species��� HYPERLINK "http://www.biokids.umich.edu/index.html" ��http://www.biokids.umich.edu/index.html�





� HYPERLINK "http://enature.com/" \t "newwindow" �ENature��URL: � HYPERLINK "http://enature.com/" ��http://enature.com/�





�HYPERLINK "http://nature.org/" \t "newwindow"��The Nature Conservancy��� HYPERLINK "http://nature.org/" ��http://nature.org/�


�� HYPERLINK "http://www.tryscience.org/fieldtrips/fieldtrip_home.html" \t "newwindow" �Tryscience.org Field Trips��� HYPERLINK "http://www.tryscience.org/fieldtrips/fieldtrip_home.html" ��http://www.tryscience.org/fieldtrips/fieldtrip_home.html�


�FOSS Science Stories Environments. Berkeley, CA: Delta Education, 2000








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "EnvironmentsInvestigation5ProblemofWeek" ��Math Extensions:�Problem of the Week���Home-School Connection�No. 32 Student Sheet





FOSS Stories�Brine Shrimp





FOSS Stories�The Mono Lake Story��FOSS Stories�Shrimp Aquaculture��





(CPI) Learners will investigate the basic needs of human and other organisms.


�Part 1: Setting up the Experiment


Learners will investigate the environmental factor of salinity in hatching brine shrimp eggs.  They conduct a controlled experiment to determine which of four salt concentrations allow brine shrimp eggs to hatch.��Part 2: Determining Range of Tolerance


Learners will monitor saltwater environments.  They determine which environments are conducive to hatching brine shrimp eggs.��Part 3: Determining Viability


Learners will manipulate the environment to see if they can get the dormant eggs to hatch and grow.





Investigation 5�Brine Shrimp Hatching��Part 1: Setting up the Experiment�How can we find out if salinity has an effect on brine shrimp hatching?��Part 2: Determining Range of Tolerance�What is the range of salinity and optimum environment in which brine shrimp eggs hatch?��Part 3: Determining Viability�Will brine shrimp eggs hatch when moved from salt environments outside their range of tolerance into environments within their range of tolerance?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.5 Characteristics of Life�All students will gain an understanding of the structure, characteristics, and basic needs of organisms and will investigate the diversity of life.











Strand A: Matter, Energy, Organization in Living Systems  	   Environments








�HYPERLINK "http://www.bellmuseum.org/ecogames.html" \t "newwindow"��Bell Live! Online Eco-games��� HYPERLINK "http://www.bellmuseum.org/ecogames.html" ��http://www.bellmuseum.org/ecogames.html�





� HYPERLINK "http://www.monolake.org/index.html" \t "newwindow" �Mono Lake��� HYPERLINK "http://www.monolake.org/index.html" ��http://www.monolake.org/index.html�





� HYPERLINK "http://montereybay.nos.noaa.gov/" \t "newwindow" �Monterey Bay National Marine Sanctuary�


� HYPERLINK "http://montereybay.nos.noaa.gov/" ��http://montereybay.nos.noaa.gov/�





� HYPERLINK "http://hmsc.orst.edu/projects/rocky/tidepool.html" \t "newwindow" �Tidepools Of The Oregon Coast��� HYPERLINK "http://hmsc.orst.edu/projects/rocky/tidepool.html" ��http://hmsc.orst.edu/projects/rocky/tidepool.html�


�Dive: My Adventures in the Deep Frontier. Sylvia A. Earle. National Geographic Society.1999 ISBN: 0-439-16027-8


�FOSS Science Stories Environments. Berkeley, CA: Delta Education, 2000








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "EnvironmentsInvestigation4ProblemofWeek" ��Math Extension�Problem of the Week�


�Home-School Connection�No. 31 Student Sheet





FOSS Stories�Auntie’s Plants��FOSS Stories�Water Pollution: Lake Erie Story





FOSS Stories�Sources of Water Pollution





(CPI) Learners will investigate basic needs of humans and other organisms.�


(CPI) Learners will differentiate between the needs of plants & animals.�


(CPI) Learners will recognize that plants and animals are composed of different parts working together for the well being of the organism.


�Part 1: Goldfish Aquariums


(NPS) Learners will identify and monitor some of the environmental factors in a freshwater environment.�


Part 2: Acid in Water


(NPS) Learners will relate observed differences in the acidity of aquariums (as indicated by BTB) to the amount of carbon dioxide produced by the organisms in aquariums.





Part 3: New Organisms


(NPS) Learners will create a more diverse aquarium.





Investigation 4�Aquatic Environments��Part 1: Goldfish Aquariums�What are two environmental factors to consider when setting up a goldfish aquarium?��Part 2: Acid in Water�Do living organisms affect the quality of aquatic environments?��Part 3: New Organisms�What other organisms might live in the same environment as goldfish?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.5 Characteristics of Life�All students will gain an understanding of the structure, characteristics, and basic needs of organisms and will investigate the diversity of life.











Strand A: Matter, Energy, Organization in Living Systems  	   Environments








� HYPERLINK "http://www.epa.gov/kids/" \t "newwindow" �Environmental Explorers' Club�


� HYPERLINK "http://www.epa.gov/students/" \t "newwindow" �EPA Student Center��� HYPERLINK "http://www.epa.gov/students/" ��http://www.epa.gov/students/�





� HYPERLINK "http://allaboutfrogs.org/froglnd.shtml" \t "newwindow" �Frogland��� HYPERLINK "http://allaboutfrogs.org/froglnd.shtml" ��http://allaboutfrogs.org/froglnd.shtml�


�� HYPERLINK "http://www.bellmuseum.org/ecogames.html" \t "newwindow" �Bell Live! Online Eco-games��URL: � HYPERLINK "http://www.bellmuseum.org/ecogames.html" ��http://www.bellmuseum.org/ecogames.html�





� HYPERLINK "http://www.nps.gov/dewa/" \t "newwindow" �Delaware Water Gap National Recreation Area�


� HYPERLINK "http://www.nps.gov/dewa/" ��http://www.nps.gov/dewa/�


�� HYPERLINK "http://www.nytimes.com/learning/" ��New York Times Science Page�


� HYPERLINK "http://www.nytimes.com/learning" ��http://www.nytimes.com/learning�





FOSS Science Stories Environments. Berkeley, CA: Delta Education, 2000








� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "EnvironmentsInvestigation3ProblemofWeek" ��Math Extension�Problem of the Week�





Home-School Connection�No. 30 Student Sheet





FOSS Stories�Auntie’s Plants�





(CPI) Learner will investigate the basic needs of humans and other organisms.�


(CPI) Learner will differentiate between the needs of plants and those of animals.�


Part 1: Setting up the Experiment


 (NPS) Learner will conduct experiments with four kinds of plants to discover their range of tolerance for water.


�Parts 2 & 3: Observing Plants


(NPS) Learner will describe the optimum water conditions for early growth of seeds.�


(NPS) Learner will make observations after 5 and 8 days of growth and analyze data from plant experiments.�





Investigation 3�Water Tolerance��Part 1: Setting up the Experiment�What are the optimal water conditions for each of four plants: corn, wheat, barley, and peas?��Part 2: Observing Plants at 5 and 8 days�What changes in the plants have taken place over time?��Part 3: Observing Plants at 11 or more days�What changes in the plants have taken place over time?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.5 Characteristics of Life�All students will gain an understanding of the structure, characteristics, and basic needs of organisms and will investigate the diversity of life.








Strand A: Matter, Energy, Organization in Living Systems  	   Environments








� HYPERLINK "http://www.ex.ac.uk/bugclub/bugid.html" \t "newwindow" �Bug Club, Bug ID��� HYPERLINK "http://www.ex.ac.uk/bugclub/bugid" ��http://www.ex.ac.uk/bugclub/bugid�


�� HYPERLINK "http://insects.tamu.edu/extension/insctans/" \t "newwindow" �Insect Answers��� HYPERLINK "http://insects.tamu.edu/extension/insctans/" ��http://insects.tamu.edu/extension/insctans/�





� HYPERLINK "http://www.biokids.umich.edu/index.html" \t "newwindow" �BioKids: Diverse Species��� HYPERLINK "http://www.biokids.umich.edu/index.html" ��http://www.biokids.umich.edu/index.html���� HYPERLINK "http://www.MonarchWatch.org/" \t "newwindow" �Monarch Watch��� HYPERLINK "http://www.monarchwatch.org/" ��http://www.monarchwatch.org/�


A Log’s Life. Wendy Pfeffer. Level: K-5. Simon and Schuster. 1997. ISBN: 0-689-80636-1��A Walk in the Rainforest. Kristin Joy Pratt-Serafini. Level: 4-6. Joey O1996 ISBN:1-878-26553-9��FOSS Science Stories Environments. Berkeley, CA: Delta Education, 2000





� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "EnvironmentsInvestigation2ProblemofWeek" ��Math Extension:�Problem of the Week���Home-School Connection�No. 29 Student Sheet





FOSS Stories�Beetles��FOSS Stories�The Darkling Beetle��FOSS Stories�Isopods





(CPI) Learners will differentiate between the needs of plants or those of animals.


(CPI) Learners will recognize that plants and animals are composed of different parts performing different functions and working together for the well being of the organism.


Part 1: Making Runways


(NPS) Learners will investigate organisms’ environmental preferences.


Part 2: Responding to Moisture


(NPS) Learners will investigate how water affects isopod and beetle behavior.


Part 3: Responding to Light


(NPS) Learners will investigate how light affects isopod and beetle behavior.�


Part 4: Designing Animal Investigation


(NPS) Learners will determine an organism’s environmental preferences for various environmental factors.

































































Investigation 2�Bugs and Beetles��Part 1: Making Runways�What type of environment do isopods and beetles prefer?��Part 2: Responding to Moisture�How much moisture do isopods and beetles prefer?��Part 3: Responding to Light�How do isopods and beetles respond to different amounts of light?�


Part 4: Designing an Animal Investigation�What can happen to animals when the environment changes?  Why?





Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.5 Characteristics of Life�All students will gain an understanding of the structure, characteristics, and basic needs of organisms and will investigate the diversity of life.








Strand A: Matter, Energy, Organization in Living Systems  	   Environments








� HYPERLINK "http://lhsfoss.org/fossweb/teachers/parents/pdfs/Envts=Home-ENG.pdf" ��Supplementary Sheets�


� HYPERLINK "http://lhsfoss.org/fossweb/teachers/parents/pdfs/Envts=Home-ENG.pdf" ��http://lhsfoss.org/fossweb/teachers/parents/pdfs/Envts=Home-ENG.pdf�





� HYPERLINK "http://www.bellmuseum.org/ecogames.html" \t "newwindow" �Bell Live! Online Eco-games�


� HYPERLINK "http://www.bellmuseum.org/ecogames.html" ��http://www.bellmuseum.org/ecogames.html�


�� HYPERLINK "http://www.biokids.umich.edu/index.html" \t "newwindow" �BioKids: Inquiry of Diverse Species�


� HYPERLINK "http://www.biokids.umich.edu/index.html" ��http://www.biokids.umich.edu/index.html�





� HYPERLINK "http://orion1.paisley.ac.uk/courses/Tatner/biomedia/home/museum.htm" \t "newwindow" �Biomedia�


http://� HYPERLINK "http://orion1.paisley.ac.uk/courses/Tatner/biomedia/home/museum.htm" ��orion1.paisley.ac.uk/courses/Tatner/biomedia/home/museum.htm���� HYPERLINK "http://mbgnet.mobot.org/" \t "newwindow" �What’s It Like Where You Live?�


� HYPERLINK "http://mbgnet.mobot.org/" ��http://mbgnet.mobot.org/�


�FOSS Science Stories Environments. Berkeley, CA: Delta Education, 2000




















� HYPERLINK  \l "AJournalNotebookSample" ��Science Journal���� HYPERLINK  \l "EnvironmentsInvestigation1ProblemofWeek" ��Math  Extension:�Problem of the Week���The Dew Project��FOSS Stories�Amazon Rainforest Journal��FOSS Stories�Terrestrial Environments and the World��Environments Unit GEMS�Resource Guides:�Schoolyard Ecology�Aquatic Habitats�Terrarium Habitats�Mapping Animal Movement�Mapping Fish Habitats�Acid Rain





(CPI) Learners will investigate basic needs of humans and other organisms.�


(CPI) Learners will compare & contrast essential characteristics that distinguish living things from nonliving things.


�Part 1: Setting up Terrariums


(NPS) Learners will plant terrariums, mapping where they put pea, corn, barley, radish, and clover seeds.  Students decide how much water the plants need.�


Part 2: Recording Changes


(NPS) Learners will observe a terrarium environment over time and record changes in a journal.


�





Investigation 1�Terrestrial Environments��Part 1 Setting up Terrariums�What environmental factors affect the growth of seeds.��Part 2 Recording Changes�How does the environment in the terrarium change over time?��What factors might affect the growth of the plants in your terrarium if you repeated the investigation during a different season, room, or climate?








Suggested Resources








Types of Research Based Activities and Assessments that could illustrate Objectives








Instructional Objectives / Skills and Benchmarks (CPIs)








Essential Questions








Standard 5.5 Characteristics of Life�All students will gain an understanding of the structure, characteristics, and basic needs of organisms and will investigate the diversity of life.





Strand A: Matter, Energy, Organization in Living Systems  	   Environments
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