
STEM in the Classroom:  A Guide to using NASA’s On the Moon Program to teach
North Carolina’s Science Essential Standards K-8


     This guide has been developed to help K-8 teachers in North Carolina to implement NASA’s  On the Moon program together with the Science Essential Standards.  NASA’s On the Moon program is a collection of learning activities that have been adapted by NASA and the Design Squad to bring hands-on engineering and space exploration activities to students.  The activities can be used individually, in sets, or as a full collection.  Teacher teams (vertical PLCs) are encouraged to develop vertical programming K-5 and K-8, that would address Engineering Design and the Physical Science strands of the Science Essential Standards concurrently.  
      On the Moon activities use materials that are readily available, recyclable, and of minimal expense.  There are ample support materials for educators who would like to implement the program at
http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/On_the_Moon_Guide.html

Some highlights of the On the Moon program include:
· K-8 activities that reflect current best practices and knowledge of developmental sequencing in both engineering and science education
· An On the Moon support site at NASA
http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/On_the_Moon_Guide.html
An online Design Process workshop for teachers developed by NASA and Design Squad
http://pbskids.org/designsquad/parentseducators/workshop/welcome.html
· The engineering design process is applied in real applications involving space technology, in particular putting humans On the Moon.
· Extend the Challenge and Curriculum Connections lend well to differentiating instruction and incorporating 21st century skills



North Carolina Essential Standards for Science

Preamble correlation:
K-2 Research shows that young students work well in a cooperative learning environment. Students should be actively involved in exploring phenomena in the natural world posing questions and seeking answers as they arise. Students develop simple skills of observation, measurement and number sense as they actively participate in simple investigations. During investigations, students must have opportunity to use tools such as magnifiers, thermometers, rulers, or balances to gather data and extend their senses. They must have ample time to talk about their observations and compare their observations with those of others. They should be encouraged to employ oral language, drawings and models to communicate results and explanations of investigations and experiments. In a cooperative learning environment, students learn that when people give different descriptions of the same thing, it is better to make new observations instead of debating about who is correct.
3-5 As students progress through the grade levels, their strategies for finding solutions to questions improve as they gain experience conducting simple investigations and working in small groups. They are capable of asking questions and make predictions that can be tested. Students must be encouraged to make more careful observations and measure things with increasing accuracy. During investigations, students must have opportunity to use more advanced tools such as calculators, computers, graduated cylinders, scales and meter sticks to gather data and extend their senses. They must keep accurate records and run enough trials to be confident of their results to test a prediction. They must have experiences that allow them to recognize patterns in data and use data to create reasonable explanations of results of an experiment or investigation.  They should be encouraged to employ more sophisticated language, drawings, models, charts and graphs to communicate results and explanations.
6-8 Traditional laboratory experiences provide opportunities to demonstrate how science is constant, historic, probabilistic, and replicable. Although there are no fixed steps that all scientists follow, scientific investigations usually involve collections of relevant evidence, the use of logical reasoning, the application of imagination to devise hypotheses, and explanations to make sense of collected evidence. Student engagement in scientific investigation provides background for understanding the nature of scientific inquiry. In addition, the science process skills necessary for inquiry are acquired through active experience. The process skills support development of reasoning and problem-solving ability and are the core of scientific methodologies.

On the Moon Activity #1
Launch It

Description
Students design and build an air-powered rocket that can hit a distant target.

Correlation to NC Science Essential Standards
K.P.1.2 Give examples of different ways objects and organisms move (to include falling to the ground when dropped):  (Straight, Zigzag, Round and round, Fast and slow)
K.P.2.2 Compare the observable physical properties of different kinds of materials (clay, wood, cloth, paper, etc) from which objects are made and how they are used.
1.P.1.1 Explain the importance of a push or pull to changing the motion of an object.
1.P.1.3 Predict the effect of a given force on the motion of an object, including balanced forces.
3.P.1.1 Infer changes in speed or direction resulting from forces acting on an object.
3.P.1.3 Explain the effects of earth’s gravity on the motion of any object on or near the earth.
5.P.1.1 Explain how factors such as gravity, friction, and change in mass affect the motion of objects.
5.P.1.4 Predict the effect of a given force or a change in mass on the motion of an object.
7.P.1.1 Explain how the motion of an object can be described by its position, direction of motion, and speed with respect to some other object.
7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets).

NSES (Grades 3–8)
Physical Science
• Properties of Objects and Materials (K–4)
• Position and Motion of Objects (K–4)
• Motion and Forces (5–8)
NGSS Framework
Scientific and Engineering Practices
We consider eight practices to be essential elements of the K-12 science and engineering curriculum:
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
SEVEN CROSSCUTTING CONCEPTS OF THE FRAMEWORK
The committee identified seven crosscutting scientific and engineering concepts:
1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms
can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a system’s structure or performance.
4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a model of that system—provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.
CORE IDEA PS2: MOTION AND STABILITY: FORCES AND INTERACTIONS
How can one explain and predict interactions between objects and within systems?
Interactions between any two objects can cause changes in one or both of them. An understanding of the forces between objects is important for describing how their motions change, as well as for predicting stability or instability in systems at any scale. All forces
between objects arise from a few types of interactions: gravity, electromagnetism, and the strong and weak nuclear interactions.
CORE IDEA PS3: ENERGY
How is energy transferred and conserved?
Interactions of objects can be explained and predicted using the concept of transfer of energy from one object or system of objects to another. The total energy within a defined system changes only by the transfer of energy into or out of the system.

Notes for Instruction

· research Robert Goddard & write a report about his life
· research and write a report about rocket development
· view archived launches on NASA site – compare different types of launch vehicles



__________________________________________________________________________________________________________

On the Moon Activity #2
Touchdown

Description
Students design and build a shock-absorbing system that will protect two “astronauts” when they land on the moon.

Correlation to NC Science Essential Standards
K.P.1.2 Give examples of different ways objects and organisms move (to include falling to the ground when dropped):  (Straight, Zigzag, Round and round, Fast and slow)
K.P.2.2 Compare the observable physical properties of different kinds of materials (clay, wood, cloth, paper, etc) from which objects are made and how they are used.
1.P.1.1 Explain the importance of a push or pull to changing the motion of an object.
1.P.1.3 Predict the effect of a given force on the motion of an object, including balanced forces.
3.P.1.1 Infer changes in speed or direction resulting from forces acting on an object.
3.P.1.3 Explain the effects of earth’s gravity on the motion of any object on or near the earth.
5.P.1.1 Explain how factors such as gravity, friction, and change in mass affect the motion of objects.
5.P.1.4 Predict the effect of a given force or a change in mass on the motion of an object.
7.P.1.1 Explain how the motion of an object can be described by its position, direction of motion, and speed with respect to some other object.
7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets).

NSES (Grades 3–8)
Physical Science
• Properties of Objects and Materials (K–4)
• Position and Motion of Objects (K–4)
• Motion and Forces (5–8)
NGSS Framework
Scientific and Engineering Practices
We consider eight practices to be essential elements of the K-12 science and engineering curriculum:
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
SEVEN CROSSCUTTING CONCEPTS OF THE FRAMEWORK
The committee identified seven crosscutting scientific and engineering concepts:
1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms
can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a system’s structure or performance.
4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a model of that system—provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.
CORE IDEA PS2: MOTION AND STABILITY: FORCES AND INTERACTIONS
How can one explain and predict interactions between objects and within systems?
Interactions between any two objects can cause changes in one or both of them. An understanding of the forces between objects is important for describing how their motions change, as well as for predicting stability or instability in systems at any scale. All forces
between objects arise from a few types of interactions: gravity, electromagnetism, and the strong and weak nuclear interactions.
CORE IDEA PS3: ENERGY
How is energy transferred and conserved?
Interactions of objects can be explained and predicted using the concept of transfer of energy from one object or system of objects to another. The total energy within a defined system changes only by the transfer of energy into or out of the system.

Notes for Enrichment
    
· watch the video about Cathie Peddie and write a brief description of the LRO project
· read about the 12 people who have visited the moon.  Select one of these people to research and write about their life growing up





____________________________________________________________________________________________________________

On the Moon Activity #3
Roving On the Moon

Description
Students design and build a rubber band powered rover that can ‘scramble’ across the floor.

Correlation to Science Essential Standards
3.P.1.2 Compare the relative speeds (faster or slower) of objects that travel the same distance in different amounts of time.
5.P.1.2 Infer the motion of objects in terms of how far they travel in a certain amount of time and the direction in which they travel.
5.P.1.3 Illustrate the motion of an object using a graph to show a change in position over a period of time.

NSES (Grades 3–8)
Physical Science
• Properties of Objects and Materials (K–4)
• Position and Motion of Objects (K–4)
• Motion and Forces (5–8)
NGSS Framework
Scientific and Engineering Practices
We consider eight practices to be essential elements of the K-12 science and engineering curriculum:
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
SEVEN CROSSCUTTING CONCEPTS OF THE FRAMEWORK
The committee identified seven crosscutting scientific and engineering concepts:
1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms
can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a system’s structure or performance.
4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a model of that system—provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.
CORE IDEA PS2: MOTION AND STABILITY: FORCES AND INTERACTIONS
How can one explain and predict interactions between objects and within systems?
Interactions between any two objects can cause changes in one or both of them. An understanding of the forces between objects is important for describing how their motions change, as well as for predicting stability or instability in systems at any scale. All forces
between objects arise from a few types of interactions: gravity, electromagnetism, and the strong and weak nuclear interactions.
CORE IDEA PS3: ENERGY
How is energy transferred and conserved?
Interactions of objects can be explained and predicted using the concept of transfer of energy from one object or system of objects to another. The total energy within a defined system changes only by the transfer of energy into or out of the system.

Notes for Enrichment
· research Isaac Newton and write a short essay about his discoveries
· research custom wheels for vehicles and write about how the wheels on vehicles are functional and fashionable








________________________________________________________________________________________

On the Moon Activity #4
Heavy Lifting

Description
Students design and build a crane and determine how heavy a load it can lift.

Correlation to Science Essential Standards
K.P.1.2 Give examples of different ways objects and organisms move (to include falling to the ground when dropped):  (Straight, Zigzag, Round and round, Fast and slow)
K.P.2.2 Compare the observable physical properties of different kinds of materials (clay, wood, cloth, paper, etc) from which objects are made and how they are used.
1.P.1.1 Explain the importance of a push or pull to changing the motion of an object.
1.P.1.3 Predict the effect of a given force on the motion of an object, including balanced forces.
3.P.1.1 Infer changes in speed or direction resulting from forces acting on an object.
3.P.1.3 Explain the effects of earth’s gravity on the motion of any object on or near the earth.
5.P.1.1 Explain how factors such as gravity, friction, and change in mass affect the motion of objects.
5.P.1.2 Infer the motion of objects in terms of how far they travel in a certain amount of time and the direction in which they travel.
5.P.1.3 Illustrate the motion of an object using a graph to show a change in position over a period of time.
5.P.1.4 Predict the effect of a given force or a change in mass on the motion of an object.
7.P.1.1 Explain how the motion of an object can be described by its position, direction of motion, and speed with respect to some other object.
7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets).
7.P.2.1 Explain how kinetic and potential energy contribute to the mechanical energy of an object.
7.P.2.2 Explain how energy can be transformed from one form to another (specifically potential energy and kinetic energy) using a model or diagram of a moving object (roller coaster, pendulum, or cars on ramps as examples).
7.P.2.4 Explain how simple machines such as inclined planes, pulleys, levers and wheel and axels are used to create mechanical advantage and increase efficiency.

NSES (Grades 3–8)
Physical Science
• Properties of Objects and Materials (K–4)
• Position and Motion of Objects (K–4)
• Motion and Forces (5–8)
NGSS Framework
Scientific and Engineering Practices
We consider eight practices to be essential elements of the K-12 science and engineering curriculum:
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
SEVEN CROSSCUTTING CONCEPTS OF THE FRAMEWORK
The committee identified seven crosscutting scientific and engineering concepts:
1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms
can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a system’s structure or performance.
4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a model of that system—provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.
CORE IDEA PS2: MOTION AND STABILITY: FORCES AND INTERACTIONS
How can one explain and predict interactions between objects and within systems?
Interactions between any two objects can cause changes in one or both of them. An understanding of the forces between objects is important for describing how their motions change, as well as for predicting stability or instability in systems at any scale. All forces
between objects arise from a few types of interactions: gravity, electromagnetism, and the strong and weak nuclear interactions.
CORE IDEA PS3: ENERGY
How is energy transferred and conserved?
Interactions of objects can be explained and predicted using the concept of transfer of energy from one object or system of objects to another. The total energy within a defined system changes only by the transfer of energy into or out of the system.

Notes for Enrichment
· research (heavy equipment) road construction vehicles such as bulldozers backhoes, and write a brief essay about how important these pieces of equipment are to constructing highways
· research simple machines and choose one simple machine that you find is common in everyday tools to describe and discuss 
On the Moon Activity #5
On Target

Description
Students design and build a paper cup carrier so that it can carry and launch a marble.

Correlation to Science Essential Standards
K.P.1.2 Give examples of different ways objects and organisms move (to include falling to the ground when dropped):  (Straight, Zigzag, Round and round, Fast and slow)
K.P.2.2 Compare the observable physical properties of different kinds of materials (clay, wood, cloth, paper, etc) from which objects are made and how they are used.
1.P.1.1 Explain the importance of a push or pull to changing the motion of an object.
1.P.1.3 Predict the effect of a given force on the motion of an object, including balanced forces.
3.P.1.1 Infer changes in speed or direction resulting from forces acting on an object.
3.P.1.3 Explain the effects of earth’s gravity on the motion of any object on or near the earth.
5.P.1.1 Explain how factors such as gravity, friction, and change in mass affect the motion of objects.
5.P.1.2 Infer the motion of objects in terms of how far they travel in a certain amount of time and the direction in which they travel.
5.P.1.3 Illustrate the motion of an object using a graph to show a change in position over a period of time.
5.P.1.4 Predict the effect of a given force or a change in mass on the motion of an object.
7.P.1.1 Explain how the motion of an object can be described by its position, direction of motion, and speed with respect to some other object.
7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets).
7.P.2.1 Explain how kinetic and potential energy contribute to the mechanical energy of an object.
7.P.2.2 Explain how energy can be transformed from one form to another (specifically potential energy and kinetic energy) using a model or diagram of a moving object (roller coaster, pendulum, or cars on ramps as examples).
7.P.2.4 Explain how simple machines such as inclined planes, pulleys, levers and wheel and axels are used to create mechanical advantage and increase efficiency.

NSES (Grades 3–8)
Physical Science
• Properties of Objects and Materials (K–4)
• Position and Motion of Objects (K–4)
• Motion and Forces (5–8)
NGSS Framework
Scientific and Engineering Practices
We consider eight practices to be essential elements of the K-12 science and engineering curriculum:
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
SEVEN CROSSCUTTING CONCEPTS OF THE FRAMEWORK
The committee identified seven crosscutting scientific and engineering concepts:
1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms
can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a system’s structure or performance.
4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a model of that system—provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.
CORE IDEA PS2: MOTION AND STABILITY: FORCES AND INTERACTIONS
How can one explain and predict interactions between objects and within systems?
Interactions between any two objects can cause changes in one or both of them. An understanding of the forces between objects is important for describing how their motions change, as well as for predicting stability or instability in systems at any scale. All forces
between objects arise from a few types of interactions: gravity, electromagnetism, and the strong and weak nuclear interactions.
CORE IDEA PS3: ENERGY
How is energy transferred and conserved?
Interactions of objects can be explained and predicted using the concept of transfer of energy from one object or system of objects to another. The total energy within a defined system changes only by the transfer of energy into or out of the system.

Notes for Enrichment
· research an answer to the question:  what is a computer model?
· How are computer models important to us in our daily life?
· Name some scientists (besides those at NASA) who use computer models in their work.
On the Moon Activity #6
Feel the Heat

Description
Students design and construct a solar hot water heater and determine how large a temperature change it can produce.

Correlation to Science Essential Standards
K.P.1.2 Give examples of different ways objects and organisms move (to include falling to the ground when dropped):  (Straight, Zigzag, Round and round, Fast and slow)
K.P.2.2 Compare the observable physical properties of different kinds of materials (clay, wood, cloth, paper, etc) from which objects are made and how they are used.
1.P.1.1 Explain the importance of a push or pull to changing the motion of an object.
1.P.1.3 Predict the effect of a given force on the motion of an object, including balanced forces.
3.P.1.1 Infer changes in speed or direction resulting from forces acting on an object.
3.P.1.3 Explain the effects of earth’s gravity on the motion of any object on or near the earth.
5.P.1.1 Explain how factors such as gravity, friction, and change in mass affect the motion of objects.
5.P.1.2 Infer the motion of objects in terms of how far they travel in a certain amount of time and the direction in which they travel.
5.P.1.3 Illustrate the motion of an object using a graph to show a change in position over a period of time.
5.P.1.4 Predict the effect of a given force or a change in mass on the motion of an object.
7.P.1.1 Explain how the motion of an object can be described by its position, direction of motion, and speed with respect to some other object.
7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets).
7.P.2.1 Explain how kinetic and potential energy contribute to the mechanical energy of an object.
7.P.2.2 Explain how energy can be transformed from one form to another (specifically potential energy and kinetic energy) using a model or diagram of a moving object (roller coaster, pendulum, or cars on ramps as examples).
7.P.2.4 Explain how simple machines such as inclined planes, pulleys, levers and wheel and axels are used to create mechanical advantage and increase efficiency.

NSES (Grades 3–8)
Physical Science
• Properties of Objects and Materials (K–4)
• Position and Motion of Objects (K–4)
• Motion and Forces (5–8)
NGSS Framework
Scientific and Engineering Practices
We consider eight practices to be essential elements of the K-12 science and engineering curriculum:
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics, information and computer technology, and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
SEVEN CROSSCUTTING CONCEPTS OF THE FRAMEWORK
The committee identified seven crosscutting scientific and engineering concepts:
1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms
can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a system’s structure or performance.
4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a model of that system—provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.
CORE IDEA PS2: MOTION AND STABILITY: FORCES AND INTERACTIONS
How can one explain and predict interactions between objects and within systems?
Interactions between any two objects can cause changes in one or both of them. An understanding of the forces between objects is important for describing how their motions change, as well as for predicting stability or instability in systems at any scale. All forces
between objects arise from a few types of interactions: gravity, electromagnetism, and the strong and weak nuclear interactions.
CORE IDEA PS3: ENERGY
How is energy transferred and conserved?
Interactions of objects can be explained and predicted using the concept of transfer of energy from one object or system of objects to another. The total energy within a defined system changes only by the transfer of energy into or out of the system.

Notes for Instruction
· Research how long it takes for an astronaut to get into and out of a spacesuit
· Compare spacesuits and NAVY deep diving suits
Donna Kenestrick                                                                                                                                                           The E in STEM

