Curriculum Connection:
Robots 3D

Film

https://www.thehenryford.org/visit/giant-screen-experience/robots-3d/
After viewing Robots and with some guidance from teachers, students should be able to:
Next Generation Science Standards
K-2Ask questions, make observations, and gather information about a situation people
ETS1-1.
want to change to define a simple problem that can be solved through the
development of a new or improved object or tool.
Common Core State Standards in English Language Arts
SL.1.2.
Ask and answer questions about key details in a text read aloud or information
presented orally or through other media.
SL.2.2
Recount or describe key ideas or details from a text read aloud or information
presented orally or through other media.
SL.3.2
Determine the main ideas and supporting details of a text read aloud or
information presented in diverse media and formats, including visually,
quantitatively, and orally.
SL.4.2
Paraphrase portions of a text read aloud or information presented in diverse
media and formats, including visually, quantitatively, and orally.
SL.5.2
Summarize a written text read aloud or information presented in diverse media
and formats, including visually, quantitatively, and orally.
SL.6.2.
Interpret information presented in diverse media and formats (e.g., visually,
quantitatively, orally) and explain how it contributes to a topic, text, or issue
under study.
SL.7.2
Analyze the main ideas and supporting details presented in diverse media and
formats (e.g., visually, quantitatively, orally) and explain how the ideas clarify a
topic, text, or issue under study.

Educator Resources

http://education.nationalgeographic.org/robots-3d-education/?ar_a=1
Standards are Next Generation Science Standards unless otherwise stated.
BUILDING CIRCUITS (3-6)
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from
one form to another.
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to
place by sound, light, heat, and electric currents.
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine
how well they meet the criteria and constraints of the problem.
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well
each is likely to meet the criteria and constraints of the problem.
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost.

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points
are considered to identify aspects of a model or prototype that can be improved.
CIRCUITS WITH FRIENDS (3-5)
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to
place by sound, light, heat, and electric currents.
MAKING “SENSE” OF ROBOT SENSORS (1-4)
1-LS-1. Use materials to design a solution to a human problem by mimicking how plants
and/or animals use their external parts to help them survive, grow, and meet their needs.
1-PS4-4. Use tools and materials to design and build a device that uses light or sound to solve
the problem of communicating over a distance.
4-LS1-2. Use a model to describe that animals receive different types of information through
their senses, process the information in their brain, and respond to the information in different
ways.
4-LS1-1. Construct an argument that plants and animals have internal and external structures
that function to support survival, growth, behavior, and reproduction.
EXPLORING HOW ROBOTS MOVE (6-8)
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine
how well they meet the criteria and constraints of the problem.
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved.
MS-PS2-2. Plan an investigation to provide evidence that the change in an object's motion
depends on the sum of the forces on the object and the mass of the object.
ROUND AND ROUND WITH SIMPLE MOTORS (6-12)
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved.
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine
how well they meet the criteria and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
MS-PS2-5. Conduct an investigation and evaluate the experimental design to provide
evidence that fields exist between objects exerting forces on each other even though the
objects are not in contact.
MS-PS2-3. Ask questions about data to determine the factors that affect the strength of
electric and magnetic forces.

HS-PS3-5. Develop and use a model of two objects interacting through electric or magnetic
fields to illustrate the forces between objects and the changes in energy of the objects due to
the interaction.
HS-PS3-3. Design, build, and refine a device that works within given constraints to convert
one form of energy into another form of energy.
HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can
produce a magnetic field and that a changing magnetic field can produce an electric current.
SIMPLE MACHINE CHALLENGE (3-8)
3-PS2-2. Make observations and/or measurements of an object’s motion to provide evidence
that a pattern can be used to predict future motion.
3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of an object.
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well
each is likely to meet the criteria and constraints of the problem.
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points
are considered to identify aspects of a model or prototype that can be improved.
MS-PS2-2. Plan an investigation to provide evidence that the change in an object's motion
depends on the sum of the forces on the object and the mass of the object.
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine
how well they meet the criteria and constraints of the problem.
criteria for success and constraints on materials, time, or cost.
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved.
GEARING UP WITH ROBOTS (3-8)
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost.
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
HOW TO TRAIN YOUR ROBOT (3-8)
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points
are considered to identify aspects of a model or prototype that can be improved.
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified
criteria for success and constraints on materials, time, or cost.
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well
each is likely to meet the criteria and constraints of the problem.
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine
how well they meet the criteria and constraints of the problem.
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to
ensure a successful solution, taking into account relevant scientific principles and potential
impacts on people and the natural environment that may limit possible solutions.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characteristics of each that can be combined into a new
solution to better meet the criteria for success.

THINK LIKE A ROBOT… AND STAY SAFE ONLINE!
ISTE Standards for Students (ISTE Standards*S)
Standard 4: Critical Thinking, Problem Solving, and Decision Making
Standard 5: Digital Citizenship
Standard 6: Technology Operations and Concepts
REDEFINING WORK DEBATE: ARE ROBOTS TAKING OVER OUR JOBS? (6-12)
IRA/NCTE Standards for the English Language Arts
Standard 12: Students use spoken, written, and visual language to accomplish their own
purposes (e.g., for learning, enjoyment, persuasion, and the exchange of information).
Standard 7: Students conduct research on issues and interests by generating ideas and
questions, and by posing problems. They gather, evaluate, and synthesize data from a variety
of sources (e.g., print and nonprint texts, artifacts, people) to communicate their discoveries in
ways that suit their purpose and audience.
Standard 8: Students use a variety of technological and informational resources (e.g., libraries,
databases, computer networks, video) to gather and synthesize information and to create and
communicate knowledge.
National Geography Standards
Standard 16: The changes that occur in the meaning, use, distribution, and importance of
resources
National Science Education Standards
(9-12) Standard F-6: Science and technology in local, national, and global challenges
Common Core State Standards for English Language Arts & Literacy
Speaking and Listening Standards 6-12: Presentation of Knowledge and Ideas, SL.11-12.4
Speaking and Listening Standards 6-12: Presentation of Knowledge and Ideas, SL.9-10.4
Writing Standards 6-12: Text Types and Purposes, W.11-12.1
Writing Standards 6-12: Text Types and Purposes, W.9-10.1
Next Generation Science Standards
HS-ETS1-1: Analyze a major global challenge to specify qualitative and quantitative criteria
and constraints for solutions that account for societal needs and wants.
HS-ETS1-3: Evaluate a solution to a complex real-world problem based on prioritized criteria
and trade-offs that account for a range of constraints, including cost, safety, reliability, and
aesthetics as well as possible social, cultural, and environmental impacts.

