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	Olympia School District Framework: STEM+CS Robotics Engineering

	Course: STEM+CS Robotics Engineering
	Total Framework Hours up to:  180

	CIP Code: 140102
	 FORMCHECKBOX 
Exploratory    FORMCHECKBOX 
Preparatory

	Date Last Modified: 3/20/17

	Career Cluster: STEM                       
	Cluster Pathway: Engineering & Technology

	Course Structure

This STEM+CS Robotics Engineering course is set up as a one-year Exploratory framework (180 hours) based on an advanced robotics platform. This structure allows one to offer a Robotics Engineering, Robo-Math, Robo-Science, Robo-CS, etc. credit course based on the needs of the students and school.
If one chooses to align the course with an advanced robotics competition (e.g. FTC - FIRST Tech Challenge), many of the units listed sequentially below will actually run concurrently.  In this scenario, students will assume roles (hardware, software, project management, outreach, etc.) and work through the appropriate Units during the first semester which tracks the competition season.  Then, during post-season (second semester) after reflecting on their work to date, students can then circle back and “cross-train” in the other disciplines or dig deeper in their chosen content area.  The 21st Century Skills alignment presented at the end of this framework assumes participation in an advanced robotics competition and the accompanying CTE Leadership Equivalency document provides a more detailed alignment to FTC.
Course Resources & Curriculum Alignment

This STEM+CS Robotics Engineering Framework is written as platform-agnostic, however, the curriculum alignment provided below gives an example of how to implement this course with the FIRST Tech Challenge (FTC) competition providing the CTE Leadership opportunity.  Therefore, the curriculum resources provided below utilize content from the FIRST Class resource set (use this link to join) and the Java for Robots resources hosted by Portland State University here, and FIRST-specific resources from Project Management for CTE.
This curriculum alignment uses the following abbreviations:

> FC: FIRST Class (FIRST Tech Challenge in the Classroom) developed by FIRST and hosted in Schoology (use this link to join)

> J4R: STEM Robotics 201 Software (Java for Robots) curriculum hosted at Portland State University

> PM4CTE: Project Management for CTE hosted at the RPM System Corp. site

Units 0 – 12 Curriculum Alignment (Tetrix, Android & Java for FTC) 
Unit Number & Name

Hours

Curriculum Resources

UNIT 0: Safety, Community Engagement & Career Awareness

10

FC U1 & 8

UNIT 1: Design Process & Engineering Notebook

10

FC U2 & 4

UNIT 2: Basic Robotics Hardware Setup (Tetrix & Android)

5
FC U2

UNIT 3: Basic Robotics Software Setup (Android & Java)

5
FC U2, J4R U12

UNIT 4: Advanced Competitive Robotics (FTC)
10

FC U3 & 5, PM4CTE
UNIT 5: Robot Movement: Hardware

5
FC U5
UNIT 6: Robot Movement: Software
5
FC U2, J4R 1-5
UNIT 7: Robot Mechanisms & Manipulators: Hardware

20
FC U5

UNIT 8: Flow Control, Methods and Objects: Software

20
J4R U5-7

UNIT 9: Advanced Hardware: Sensors
30
FC U7

UNIT 10: Advanced Software: Sensors
30
J4R U8-10

UNIT 11: Reflection & Improvement

10

FC U6

UNIT 12: Cross Training & Skill Building

20

FC U6-9, J4R U1-10

180




Unit 0: Safety, Community Engagement & STEM+CS Career Awareness (cover as appropriate throughout course)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will demonstrate knowledge and skills of Robotics lab safety  
Student will develop and execute a plan for community engagement for STEM+CS awareness/outreach, content experts and/or program support

Student will present a plan to pursue a self-selected STEM+CS career pathway

	Leadership Alignment:

2.A Reason Effectively (1)
2.C Make Judgments and Decisions (4,5)
3.A Communicate Clearly (1,3, 5)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
8.A Manage Goals and Time (1,2)

8.B Work Independently (1)
8.C Be Self-directed Learners (2,3,4)
9.A Interact Effectively with Others (1,2)
11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Safety, Community Engagement & STEM+CS Career Awareness

	Competencies    
	Total Learning Hours for Unit: 10

	· Identify health and safety risks in a Robotics lab and at Robotics competitions
· Explain health and safety procedures which address risks in a Robotics lab and at Robotics competitions
· Identify and pursue local opportunities for STEM+CS awareness/outreach, content experts and/or program support

· Describe the breadth of possible STEM+CS careers
· Identify and explore a STEM+CS career related to an area of student interest
· Explain the education pathway to a given STEM+CS career

	Aligned Washington State Learning Standards

	Computer Science
	3A-I-7-25: Describe how computation shares features with art and music by translating human intention into an artifact.
3A-I-1-27: Demonstrate how computing enables new forms of experience, expression, communication, and collaborating.

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.

1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.

2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.

9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.
9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
S-MD 5: (+) Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding expected values.

	Science
	HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.
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.


 Unit 1: The Design Process & Engineering Notebook (cover as appropriate throughout course)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will demonstrate the large-team design process on a non-robotics task
Students will document their design work in engineering notebooks

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

The Design Process and the Engineering Notebook

	Competencies    
	Total Learning Hours for Unit: 10

	· Analyze problems for constituent components
· Brainstorm possible solutions
· Build and test sub-components or prototypes
· Document learning and progress in engineering notebook format

	Aligned Washington State Standards

	Computer Science
	3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development.

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
G-MG3: Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).
S-ID9: Distinguish between correlation and causation
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 2: Basic Robot Hardware Setup (may run concurrently with Unit 3)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will build a testbed robot with a DC motor a servo motor
Student will assemble electronic control system for a testbed robot with DC and servo motors

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,2,3,4)
11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Basic Robot Hardware Setup

	Competencies    
	Total Learning Hours for Unit: 5

	· Build a testbed robot with both servo and DC motors for a kit of parts
· Demonstrate proficiency with DC motor and servo installation 
· Demonstrate proficiency with assembling electronic control system for a testbed robot with both servo and DC motors 
· Test and debug the electronics control system of a testbed robot

	Aligned Washington State Standards

	Computer Science
	3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 3: Basic Robot Software Setup (may run concurrently with Unit 2)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will install and setup the desired programming environment (IDE – Integrated Development Environment, SDK – Software Development Kit)
Student will modify a sample program to control a DC motor on a testbed robot 

Student will modify a sample program to control a servo motor on a testbed robot

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,2,3,4)
11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Basic Robot Software Setup

	Competencies    
	Total Learning Hours for Unit: 5

	· Setup a software development environment on a computer (IDE – Integrated Development Environment, SDK – Software Development Kit)
· Test and debug the electronics control system of a testbed robot

	Aligned Washington State Standards

	Computer Science
	3A-A-2-1: Design and develop a software artifact working in a team.

3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development

3A-A-5-6: Integrate grade-level appropriate mathematical techniques, concepts, and processes in these, concepts, and processes in the creation of computing artifacts.

3A-A-6-12: Use a systematic approach and debugging tools to independently debug a program (e.g., setting breakpoints, inspecting variables with a debugger).
3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3A-C-5-14: Create, extend, or modify existing programs to add new features and behaviors using different forms of inputs and outputs (e.g., inputs such as sensors, mouse clicks, data sets; outputs such as text, graphics, sounds).
3B-A-3-20: Develop and use a series of test cases to verify that a program performs according to its design specifications.

3B-A-5-8: Demonstrate code reuse by creating programming solutions using libraries and APIs (e.g., graphics libraries, maps API).

3B-A-7-3: Modify an existing program to add additional functionality and discuss intended and unintended implications (e.g., breaking other functionality).

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 4: Advanced Competitive Robotics (cover as appropriate throughout course)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will develop a strategy and project plan for competing in an advanced robotics competition

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Advanced Competitive Robotics

	Competencies    
	Total Learning Hours for Unit: 10

	· Analyze the game for an advanced robotics competition 

· Identify hardware and software challenges in the game 

· Identify on robot design constraints from the rules of the game 
· Develop a strategy for competing in the game 

· Create a Project Management Plan for an advanced robotics competition

	Aligned Washington State Standards

	Computer Science
	3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions

2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 5: Robot Movement: Hardware (may run concurrently with Unit 6)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will build a basic 2WD robot with DC motor drive and a servo appendage

Student will assemble electronic control system for a robot with DC and servo motors

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Robot Movement: Hardware

	Competencies    
	Total Learning Hours for Unit: 5

	· Build and test a 2WD robot chassis 
· Demonstrate proficiency with DC motor and servo installation 
· Demonstrate proficiency with assembling electronic control system for a 2WD robot with servo appendage

	Aligned Washington State Standards

	Computer Science
	3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 6: Robot Movement: Software (may run concurrently with Unit 5)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will modify a sample program to control a 2WD robot by dead reckoning

Student will modify a sample program to control an appendage through a servo motor

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Robot Movement: Software

	Competencies    
	Total Learning Hours for Unit: 5

	· Modify, test and debug programs for autonomous dead reckoning control of a 2WD robot

· Modify, test and debug programs for user-operated dead reckoning control of a 2WD robot
· Modify, test and debug programs for servo motor control (autonomous and user-operated)

	Aligned Washington State Standards

	Computer Science
	3A-A-2-1: Design and develop a software artifact working in a team.

3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development

3A-A-5-6: Integrate grade-level appropriate mathematical techniques, concepts, and processes in these, concepts, and processes in the creation of computing artifacts.

3A-A-6-12: Use a systematic approach and debugging tools to independently debug a program (e.g., setting breakpoints, inspecting variables with a debugger).
3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3A-C-5-14: Create, extend, or modify existing programs to add new features and behaviors using different forms of inputs and outputs (e.g., inputs such as sensors, mouse clicks, data sets; outputs such as text, graphics, sounds).
3B-A-3-20: Develop and use a series of test cases to verify that a program performs according to its design specifications.

3B-A-5-8: Demonstrate code reuse by creating programming solutions using libraries and APIs (e.g., graphics libraries, maps API).

3B-A-7-3: Modify an existing program to add additional functionality and discuss intended and unintended implications (e.g., breaking other functionality).

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context.
A-CED4: Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.
A-REI3: Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.
F-IF6: Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of change from a graph.
F-BF1: Write a function that describes a relationship between two quantities.
F-LE1: Distinguish between situations that can be modeled with linear functions and with exponential functions.

F-LE2: Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-output pairs (include reading these from a table).

F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.
S-CP1: Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” “not”).

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 7: Robot Mechanisms & Manipulators: Hardware (may run concurrently with Unit 8)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will build a robot with gear trains, lift systems and motor encoders

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Robot Mechanisms & Manipulators: Hardware

	Competencies    
	Total Learning Hours for Unit: 20

	· Build a robot gear train to move axis of rotation from motor to wheel
· Build a robot gear train to increase power or torque (at the expense of the other)
· Build a lifting system and/or manipulator to meet a game objective
· Install encoders for DC motors to enable precision movement through odometry

	Aligned Washington State Standards

	Computer Science
	3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context.
A-CED4: Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.
A-REI3: Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.
F-IF6: Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of change from a graph.
F-BF1: Write a function that describes a relationship between two quantities.
F-LE1: Distinguish between situations that can be modeled with linear functions and with exponential functions.

F-LE2: Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-output pairs (include reading these from a table).

F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-CO1: Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.

G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.
S-CP1: Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” “not”).

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.
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.

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.
HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.


Unit 8: Programming with Flow Control, Hierarchy and Modularity (may run concurrently with Unit 7)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will write robot programs for precision movement and appendage control using flow control, hierarchy, variables and functions/classes

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Programming with Flow Control, Hierarchy and Modularity

	Competencies    
	Total Learning Hours for Unit: 20

	· Demonstrate proficiency with variables
· Demonstrate proficiency with conditional flow control statements

· Demonstrate proficiency with program hierarchy
· Demonstrate proficiency with code modularity, including functions/classes and passing parameters
· Write, test and debug programs for precise robot movement, both autonomous and operator-controlled
· Write, test and debug programs for precise manipulator/appendage control, both autonomous and operator-controlled

	Aligned Washington State Standards

	Computer Science
	3A-A-2-1: Design and develop a software artifact working in a team.

3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development

3A-A-3-10: Design algorithms using sequence, selection, and iteration.

3A-A-4-8: Deconstruct a complex problem into simpler parts using predefined constructs (e.g., functions and parameters and/or classes).

3A-A-5-4: Design, develop, and implement a computing artifact that responds to an event (e.g., robot that responds to a sensor, mobile app that responds to a text message, sprite that responds to a broadcast).

3A-A-5-5: Use user-centered research and design techniques (e.g., surveys, interviews) to create software solutions

3A-A-5-6: Integrate grade-level appropriate mathematical techniques, concepts, and processes in these, concepts, and processes in the creation of computing artifacts.

3A-A-6-12: Use a systematic approach and debugging tools to independently debug a program (e.g., setting breakpoints, inspecting variables with a debugger).

3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3A-C-5-14: Create, extend, or modify existing programs to add new features and behaviors using different forms of inputs and outputs (e.g., inputs such as sensors, mouse clicks, data sets; outputs such as text, graphics, sounds).

3A-C-7-13: Develop and apply criteria (e.g., power consumption, processing speed, storage space, battery life, cost, operating system) for evaluating a computer system for a given purpose (e.g., system specification needed to run a game, web browsing, graphic design or video editing).

3A-A-4-7: Understand the notion of hierarchy and abstraction in high-level languages, translation, instruction sets, and logic circuits.

3A-A-4-9: Demonstrate the value of abstraction for managing problem complexity (e.g., using a list instead of discrete variables).

3A-D-3-20: Discuss techniques used to store, process, and retrieve different amounts of information (e.g., files, databases, data warehouses).

3A-D-3-21: Apply basic techniques for locating and collecting small-and large-scale data sets (e.g., creating and distributing user surveys, accessing real-world data sets).

3B-A-7-3: Modify an existing program to add additional functionality and discuss intended and unintended implications (e.g., breaking other functionality).

3B-A-2-1: Use version control systems, integrated development environments (IDEs), and collaborating tools and practices (code documentation) in a group software project.

3B-A-2-2: Demonstrate software life cycle processes (e.g., spiral, waterfall) by participating on software project teams (e.g., community service project with real-world clients).

3B-A-5-7: Decompose a problem by creating new data types, functions, or classes.

3B-A-5-8: Demonstrate code reuse by creating programming solutions using libraries and APIs (e.g., graphics libraries, maps API).

3B-A-3-20: Develop and use a series of test cases to verify that a program performs according to its design specifications.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

3B-D-4-25: Discuss how data sequences (e.g., binary, hexadecimal, octal) can be interpreted in a variety of forms (e.g., instructions, numbers, text, sound, image).

3B-I-5-31: Select, observe, and contribute to global Collaborating in the development of a computational artifact (e.g., contribute the resolution of a bug in an open-source project hosted on GitHub).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context.
A-CED4: Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.
A-REI3: Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.
F-IF6: Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of change from a graph.
F-BF1: Write a function that describes a relationship between two quantities.
F-LE1: Distinguish between situations that can be modeled with linear functions and with exponential functions.

F-LE2: Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-output pairs (include reading these from a table).

F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-CO1: Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.

G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.
S-CP1: Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” “not”).

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

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.

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.


Unit 9: Advanced Hardware: Sensors (may run concurrently with Unit 10)

	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will build a robot using sensors to intelligently interact with its environment

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Advanced Hardware: Sensors

	Competencies    
	Total Learning Hours for Unit: 30

	· Build a robot incorporating sensors to detect data from its physical world
· Integrate sensors and advanced mechanisms to intelligently interact with the environment

	Aligned Washington State Standards

	Computer Science
	3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context.
A-CED4: Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.
A-REI3: Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.
F-IF6: Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of change from a graph.
F-BF1: Write a function that describes a relationship between two quantities.
F-LE1: Distinguish between situations that can be modeled with linear functions and with exponential functions.

F-LE2: Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-output pairs (include reading these from a table).

F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-CO1: Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.

G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
S-ID9: Distinguish between correlation and causation.
S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation.
S-CP1: Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” “not”).

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

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.

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.


Unit 10: Advanced Software: Sensors (may run concurrently with Unit 9)
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will write robot programs for manipulating data and modeling real world systems

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Advanced Software: Sensors

	Competencies    
	Total Learning Hours for Unit: 30

	· Demonstrate proficient use of data constructs used for modeling
· Demonstrate proficient use of data constructs used for handling larger data sets

· Use sensors to detect physical world data and control robot behavior 

· Write, test and debug programs for precise robot movement using sensors, both autonomous and operator-controlled

	Aligned Washington State Standards

	Computer Science
	3A-A-2-1: Design and develop a software artifact working in a team.

3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development

3A-A-3-10: Design algorithms using sequence, selection, and iteration.

3A-A-4-8: Deconstruct a complex problem into simpler parts using predefined constructs (e.g., functions and parameters and/or classes).

3A-A-5-4: Design, develop, and implement a computing artifact that responds to an event (e.g., robot that responds to a sensor, mobile app that responds to a text message, sprite that responds to a broadcast).

3A-A-5-5: Use user-centered research and design techniques (e.g., surveys, interviews) to create software solutions

3A-A-5-6: Integrate grade-level appropriate mathematical techniques, concepts, and processes in these, concepts, and processes in the creation of computing artifacts.

3A-A-6-12: Use a systematic approach and debugging tools to independently debug a program (e.g., setting breakpoints, inspecting variables with a debugger).

3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3A-C-5-14: Create, extend, or modify existing programs to add new features and behaviors using different forms of inputs and outputs (e.g., inputs such as sensors, mouse clicks, data sets; outputs such as text, graphics, sounds).

3A-C-7-13: Develop and apply criteria (e.g., power consumption, processing speed, storage space, battery life, cost, operating system) for evaluating a computer system for a given purpose (e.g., system specification needed to run a game, web browsing, graphic design or video editing).

3A-A-4-7: Understand the notion of hierarchy and abstraction in high-level languages, translation, instruction sets, and logic circuits.

3A-A-4-9: Demonstrate the value of abstraction for managing problem complexity (e.g., using a list instead of discrete variables).

3A-D-3-20: Discuss techniques used to store, process, and retrieve different amounts of information (e.g., files, databases, data warehouses).

3A-D-3-21: Apply basic techniques for locating and collecting small-and large-scale data sets (e.g., creating and distributing user surveys, accessing real-world data sets).

3B-A-7-3: Modify an existing program to add additional functionality and discuss intended and unintended implications (e.g., breaking other functionality).

3B-A-2-1: Use version control systems, integrated development environments (IDEs), and collaborating tools and practices (code documentation) in a group software project.

3B-A-2-2: Demonstrate software life cycle processes (e.g., spiral, waterfall) by participating on software project teams (e.g., community service project with real-world clients).

3B-A-5-7: Decompose a problem by creating new data types, functions, or classes.

3B-A-5-8: Demonstrate code reuse by creating programming solutions using libraries and APIs (e.g., graphics libraries, maps API).

3B-A-3-18: Illustrate the flow of execution of a recursive algorithm.

3B-A-3-20: Develop and use a series of test cases to verify that a program performs according to its design specifications.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

3B-D-4-25: Discuss how data sequences (e.g., binary, hexadecimal, octal) can be interpreted in a variety of forms (e.g., instructions, numbers, text, sound, image).

3B-I-5-31: Select, observe, and contribute to global Collaborating in the development of a computational artifact (e.g., contribute the resolution of a bug in an open-source project hosted on GitHub).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED 2: Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.

A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context. 
F-IF5: Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. 
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-CO1: Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.
G-CO2: Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation versus horizontal stretch).

G-CO3: Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

G-CO5: Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that will carry a given figure onto another.

G-CO12: Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). 
G-SRT8: Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems.
G-GPE7: Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula.

G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
G-MG3: Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).

S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. 

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

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.

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.


Unit 11: Reflection & Improvement  

	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will reflect upon accomplishments and results to date and redesign one element of the current robot

	Leadership Alignment:
1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Reflection & Improvement  

	Competencies    
	Total Learning Hours for Unit: 10

	· Reflect upon and evaluate accomplishments to date
· Identify one aspect of robot/team to improve
· Develop plan to execute and test improvements
· Present results of improvement project

	Aligned Washington State Standards

	Computer Science
	3A-A-2-1: Design and develop a software artifact working in a team.

3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development

3A-A-3-10: Design algorithms using sequence, selection, and iteration.

3A-A-4-8: Deconstruct a complex problem into simpler parts using predefined constructs (e.g., functions and parameters and/or classes).

3A-A-5-4: Design, develop, and implement a computing artifact that responds to an event (e.g., robot that responds to a sensor, mobile app that responds to a text message, sprite that responds to a broadcast).

3A-A-5-5: Use user-centered research and design techniques (e.g., surveys, interviews) to create software solutions

3A-A-5-6: Integrate grade-level appropriate mathematical techniques, concepts, and processes in these, concepts, and processes in the creation of computing artifacts.

3A-A-6-12: Use a systematic approach and debugging tools to independently debug a program (e.g., setting breakpoints, inspecting variables with a debugger).

3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3A-C-5-14: Create, extend, or modify existing programs to add new features and behaviors using different forms of inputs and outputs (e.g., inputs such as sensors, mouse clicks, data sets; outputs such as text, graphics, sounds).

3A-C-7-13: Develop and apply criteria (e.g., power consumption, processing speed, storage space, battery life, cost, operating system) for evaluating a computer system for a given purpose (e.g., system specification needed to run a game, web browsing, graphic design or video editing).

3A-A-4-7: Understand the notion of hierarchy and abstraction in high-level languages, translation, instruction sets, and logic circuits.

3A-A-4-9: Demonstrate the value of abstraction for managing problem complexity (e.g., using a list instead of discrete variables).

3A-D-3-20: Discuss techniques used to store, process, and retrieve different amounts of information (e.g., files, databases, data warehouses).

3A-D-3-21: Apply basic techniques for locating and collecting small-and large-scale data sets (e.g., creating and distributing user surveys, accessing real-world data sets).

3B-A-7-3: Modify an existing program to add additional functionality and discuss intended and unintended implications (e.g., breaking other functionality).

3B-A-2-1: Use version control systems, integrated development environments (IDEs), and collaborating tools and practices (code documentation) in a group software project.

3B-A-2-2: Demonstrate software life cycle processes (e.g., spiral, waterfall) by participating on software project teams (e.g., community service project with real-world clients).

3B-A-5-7: Decompose a problem by creating new data types, functions, or classes.

3B-A-5-8: Demonstrate code reuse by creating programming solutions using libraries and APIs (e.g., graphics libraries, maps API).

3B-A-3-18: Illustrate the flow of execution of a recursive algorithm.

3B-A-3-20: Develop and use a series of test cases to verify that a program performs according to its design specifications.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

3B-D-4-25: Discuss how data sequences (e.g., binary, hexadecimal, octal) can be interpreted in a variety of forms (e.g., instructions, numbers, text, sound, image).

3B-I-5-31: Select, observe, and contribute to global Collaborating in the development of a computational artifact (e.g., contribute the resolution of a bug in an open-source project hosted on GitHub).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED 2: Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.

A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context. 
F-IF5: Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. 
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-CO1: Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.
G-CO2: Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation versus horizontal stretch).

G-CO3: Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

G-CO5: Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that will carry a given figure onto another.

G-CO12: Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). 
G-SRT8: Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems.
G-GPE7: Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula.

G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
G-MG3: Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).

S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. 

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

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.

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.


Unit 12: Cross Training & Skill Building 
	COMPONENTS AND ASSESSMENTS

	Performance Assessments: 
Student will develop and demonstrate new skill(s) by exploring new disciplines or digging deeper into current skill base

	Leadership Alignment:

1.A Think Creatively (1,2,3)
1.B Work Creatively with Others (1,2,3,4)
1.C Implement Innovations (1)
2.A Reason Effectively (1)
2.B Use Systems Thinking (1)
2.C Make Judgments and Decisions (1,2,3,4,5)
2.D Solve Problems (1,2)

3.A Communicate Clearly (1,2,3)
3.B Collaborate with Others (1,2,3)
4.A Access and Evaluate Information (1,2)
4.B Use and Manage Information (1)
6.A Apply Technology Effectively (1,2,3)
7.A Adapt to Change (1,2)


8.A Manage Goals and Time (1,2,3)

8.B Work Independently (1)
8.C Be Self-directed Learners (1,4)
9.A Interact Effectively with Others (1,2)
9.B Work Effectively in Diverse Teams (1,2,3)
10.A Manage Projects (1,2)

10.B Produce Results (1a-1h)
11.A Guide and Lead Others (1,4)

11.B Be Responsible to Others (1)

	Standards and Competencies

	Standard/Unit: 

Cross Training & Skill Building

	Competencies    
	Total Learning Hours for Unit: 20

	· Identify area(s) for personal development in new disciplines or deeper into current skill set
· Set goals and develop plan for skill building
· Demonstrate mastery of new skill(s)

	Aligned Washington State Standards

	Computer Science
	3A-A-2-1: Design and develop a software artifact working in a team.

3A-A-2-2: Demonstrate how diverse collaborating impacts the design and development of software products (e.g., discussing real-world examples of products that have been improved through having a diverse design team or reflecting on their own team's development

3A-A-3-10: Design algorithms using sequence, selection, and iteration.

3A-A-4-8: Deconstruct a complex problem into simpler parts using predefined constructs (e.g., functions and parameters and/or classes).

3A-A-5-4: Design, develop, and implement a computing artifact that responds to an event (e.g., robot that responds to a sensor, mobile app that responds to a text message, sprite that responds to a broadcast).

3A-A-5-5: Use user-centered research and design techniques (e.g., surveys, interviews) to create software solutions

3A-A-5-6: Integrate grade-level appropriate mathematical techniques, concepts, and processes in these, concepts, and processes in the creation of computing artifacts.

3A-A-6-12: Use a systematic approach and debugging tools to independently debug a program (e.g., setting breakpoints, inspecting variables with a debugger).

3A-C-4-15: Demonstrate the role and interaction of a computer embedded within a physical system, such as a consumer electronic, biological system, or vehicle, by creating a diagram, model, simulation, or prototype.

3A-C-5-14: Create, extend, or modify existing programs to add new features and behaviors using different forms of inputs and outputs (e.g., inputs such as sensors, mouse clicks, data sets; outputs such as text, graphics, sounds).

3A-C-7-13: Develop and apply criteria (e.g., power consumption, processing speed, storage space, battery life, cost, operating system) for evaluating a computer system for a given purpose (e.g., system specification needed to run a game, web browsing, graphic design or video editing).

3A-A-4-7: Understand the notion of hierarchy and abstraction in high-level languages, translation, instruction sets, and logic circuits.

3A-A-4-9: Demonstrate the value of abstraction for managing problem complexity (e.g., using a list instead of discrete variables).

3A-D-3-20: Discuss techniques used to store, process, and retrieve different amounts of information (e.g., files, databases, data warehouses).

3A-D-3-21: Apply basic techniques for locating and collecting small-and large-scale data sets (e.g., creating and distributing user surveys, accessing real-world data sets).

3B-A-7-3: Modify an existing program to add additional functionality and discuss intended and unintended implications (e.g., breaking other functionality).

3B-A-2-1: Use version control systems, integrated development environments (IDEs), and collaborating tools and practices (code documentation) in a group software project.

3B-A-2-2: Demonstrate software life cycle processes (e.g., spiral, waterfall) by participating on software project teams (e.g., community service project with real-world clients).

3B-A-5-7: Decompose a problem by creating new data types, functions, or classes.

3B-A-5-8: Demonstrate code reuse by creating programming solutions using libraries and APIs (e.g., graphics libraries, maps API).

3B-A-3-18: Illustrate the flow of execution of a recursive algorithm.

3B-A-3-20: Develop and use a series of test cases to verify that a program performs according to its design specifications.

3B-C-7-23: Identify the functionality of various categories of hardware components and communication between them (e.g., physical layers, logic gates, chips, input and output devices).

3B-D-4-25: Discuss how data sequences (e.g., binary, hexadecimal, octal) can be interpreted in a variety of forms (e.g., instructions, numbers, text, sound, image).

3B-I-5-31: Select, observe, and contribute to global Collaborating in the development of a computational artifact (e.g., contribute the resolution of a bug in an open-source project hosted on GitHub).

	Educational Technology 
	1.1.1: Generate ideas and create original works for personal and group expression using a variety of digital tools.
1.1.2: Use models and simulations to explore systems, identify trends, and forecast possibilities.
1.2.1: Communicate and collaborate to learn with others.
1.3.2: Locate and organize information from a variety of sources and media.
1.3.3: Analyze, synthesize and ethically use information to develop a solution, make informed decisions and report results
1.3.4: Use multiple processes and diverse perspectives to explore alternative solutions
2.2.1: Develop skills to use technology effectively.

2.2.2: Use a variety of hardware to support learning.
2.3.1: Select and use common applications.
2.4.1: Formulate and synthesize new knowledge.

	English Language Arts
	9-10SL1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

11-12SL1: Initiate and participate effectively in a range of collaborative discussions (one-on- one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
9-10SL2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.

11-12SL2: Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

9-10SL 4: Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.

11-12SL 4: Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
9-10SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
11-12SL5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
9-10RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze the cumulative impact of specific word choices on meaning and tone.

11-12RI4: Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text.

9-10RI7: Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

11-12RI7: Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

9-10RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

11-12RST1: Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
9-10RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

11-12RST3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

9-10RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

11-12RST4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.
9-10RST7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

11-12RST7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

9-10RST9: Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

11-12RST9: Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.
9-10RST10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band independently and proficiently.

11-12RST10: By the end of grade 12, read and comprehend science/technical texts in the grades 11–CCR text complexity band independently and proficiently.

9-12WHST2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

9-12WHST4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
9-12WHST5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

9-10WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

11-12WHST6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.
9-12WHST10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

	Math
	N-Q1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

N-Q2: Define appropriate quantities for the purpose of descriptive modeling.

N-Q3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

A-SSE1: Interpret expressions that represent a quantity in terms of its context.
A-CED1: Create equations and inequalities in one variable and use them to solve problems. 
A-CED 2: Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.

A-CED3: Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context. 
F-IF5: Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. 
F-LE5: Interpret the parameters in a linear or exponential function in terms of a context.
G-CO1: Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc.
G-CO2: Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation versus horizontal stretch).

G-CO3: Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

G-CO5: Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that will carry a given figure onto another.

G-CO12: Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). 
G-SRT8: Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems.
G-GPE7: Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula.

G-MG1: Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).
G-MG2: Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot).
G-MG3: Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).

S-IC2: Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. 

	Science
	HS-PS2-1. Analyze data to support the claim that Newton's second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

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.

HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects).

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-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-PS4-5. Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

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.

HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.


The 21st Century Skills should be taught and assessed throughout the course. This table should be included at the end of this document.
	21st Century Skills Alignment to FIRST Tech Challenge (FTC) and Community Outreach

	Check those that students will demonstrate in this course:

	LEARNING & INNOVATION

Creativity and Innovation

Think Creatively

Work Creatively with Others

Implement Innovations

Critical Thinking and Problem Solving

Reason Effectively

Use Systems Thinking

Make Judgments and   Decisions

Solve Problems

Communication and Collaboration

Communicate Clearly

Collaborate with Others
	INFORMATION, MEDIA & TECHNOLOGY SKILLS

Information Literacy

Access and /evaluate Information

Use and Manage Information

Media Literacy

Analyze Media

Create Media Products

Information, Communications and Technology 
(ICT Literacy)

Apply Technology Effectively


	LIFE & CAREER SKILLS

Flexibility and Adaptability

Adapt to Change

Be Flexible

Initiative and Self-Direction

Manage Goals and Time

Work Independently

Be Self-Directed Learners
Social and Cross-Cultural

Interact Effectively with Others

Work Effectively in Diverse Teams

Productivity and Accountability

Manage Projects

Produce Results

Leadership and Responsibility

Guide and Lead Others

Be Responsible to Others

	· Implement Innovations

· FTC Think Award: document engineering process thoroughly throughout competition season, especially documenting game strategies, designs, redesigns, successes and opportunities for improvement.

· FTC Rockwell Collins Innovate Award:  Design and build a robust, creative, innovative robot that addresses the challenge in new ways with a high degree of success.

· Work Creatively With Others
· Development and Presentation of Engineering Notebook:  Through FTC students keep an engineering notebook that includes a daily log of goals and accomplishments, as well as robot designs and changes. They also analyze results of testing and matches for future decision making.

· LOTT Wet Center Robotics Day: Students join other business and groups to provide STEM learning experiences to community children and parents, as well as share their FTC Robots, goals and purpose in working and competing in FTC.

· Lacey STEM Fair: Students join local businesses and other robotics teams in a community fair. They present about their goals and learning through FTC, demonstrate robots they have built and programmed, and provide opportunities for community children to interact with their robots.

· Collaborate with Others

· FTC League Qualifier Events: Compete in FTC Robotics in our local league.

· Post-Interleague Competitions: If teams qualify, continuing to compete in FTC Robotics at State, Super Regionals, or Worlds.


	· Apply Technology Effectively

· Computer Programming: Students learn to code in Java using Android Studio or MIT App Inventor.
· Industrial Design: Robot designs are made using Autodesk CAD and Inventor.
· Mechanical Engineering: Robotics are mechanically and electrically designed to meet specific safety and competition parameters.
· FTC PTC Design Award: Robot designs are elegant, sophisticated, and professional.  Special consideration is given for use of industrial design technologies to document and plan robot construction and clearly communicate design decisions through use of professional tools.

· FTC Control Award: Advanced use of sensors, electronic systems, and computer programming to create a sophisticated robot capable of autonomous function, intelligent control, and enhanced mechanical performance.

· Use and Manage Information
· FTC Think Award: document engineering process thoroughly throughout competition season, especially documenting game strategies, designs, redesigns, successes and opportunities for improvement.


	· Manage Products

· Managing and Maintaining Inventory of Parts, Tools and Components: Students maintain a large inventory of robotic parts and components, both mechanical and electrical. They fairly distribute these between teams. They share tools and determine what materials need to be purchased or replaced.
· Guide and Lead Others
· FTC Inspire Award: demonstrate gracious professionalism at all times, be recognized as a contender for all other awards, communicate and advocate for STEM within FTC and the wider community.

· Establishing and Mentoring Elementary School Jr. FLL Teams: Students visit and mentor local elementary school students to develop interest in STEM learning.
· Elect Officers: Students elect club officers according to the Club Constitution they collectively wrote. The officers fill constitutionally specified roles and delegate responsibility in their absences.
· Be Responsible to Others
· NTHS Concessions and Campus Clean-Up: Students run concessions at football and basketball games. They also pick up garbage and debris around the campus.
· Produce Results (Financial, Economic, Business and Entrepreneurial Literacy)

· Monthly Budget Meeting: Club Treasurer and President meet with Club Advisor to reconcile accounts and approve purchases with the Club Materials Manager and Advisor.
· Quarterly Panda Express Fundraiser: Students run fundraiser with local Panda Express.
· Barnes and Noble Mini-Maker Faire: Students participate in Mini-Maker Faire at local Barnes and Noble. Funds are raised, but students also run workshops and engage local children in STEM learning.
· Interact Effectively with Others
· Mentoring Middle School FLL Teams: Students visit and mentor local middle school FLL teams.
· FTC Motivate Award: share the core values and mission of FIRST with others within FIRST as well as the wider community to inspire and invite others to enter the world of STEM.

· Work Effectively in Diverse Teams
· Volunteering at Local Robotics Events: Students volunteer at local Robotics Events, especially FLL events, to help judge, referee, organize, and run the events.
· Team Bonding and Celebrations: Students meet for social activities throughout the school year. They meet for board game parties, bowling outings, outdoor sports, movie nights, and scrimmages with local school teams.
· FTC Connect Award: Connect with engineers, scientists, businesses and professionals in the fields of STEM. Share the real-world applications of FTC with the wider community.



