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COURSE DESCRIPTION 

Course Title: Robotics and Automation (PLTW STEM Course) 
Course Number: 00758 
Course Prerequisites: Design and Modeling 
 
Course Description: Students trace the history, development, and influence of automation and 

robotics as they learn about mechanical systems, energy transfer, machine 

automation, and computer control systems.  Students use the ‘VEX Robotics 

® platform to design, building, and program real-world objects such as traffic 

lights, toll booths, and robotic arms.  

 
  

 
Suggested Grade Level: Grade 8 
Length of Course:  One Semester 
Units of Credit: .5 
PDE Certification and Staffing Policies and Guidelines (CSPG) Required Teacher Certifications:  
CSPG 65 
To find the CSPG information, go to https://www.education.pa.gov/Educators/Certification/Staffing%20Guidelines/Pages/default.aspx  

Certification verified by the WCSD Human Resources Department:     ☐Yes          ☐No 

 

WCSD STUDENT DATA SYSTEM INFORMATION 

Course Level: Academic 
Mark Types: Check all that apply.   

 ☐F – Final Average     ☒MP – Marking Period     ☐EXM – Final Exam  
 

GPA Type:  ☐ GPAEL-GPA Elementary   ☒ GPAML-GPA for Middle Level   ☐ NHS-National Honor Society  

  ☐ UGPA-Non-Weighted Grade Point Average     ☐ GPA-Weighted Grade Point Average 
 
State Course Code: 21099 
To find the State Course Code, go to https://nces.ed.gov/forum/sced.asp, download the Excel file for SCED, click on SCED 6.0 tab, and chose the correct code that 
corresponds with the course.    

 

TEXTBOOKS AND SUPPLEMENTAL MATERIALS 

Board Approved Textbooks, Software, and Materials: 
Title:  Not Applicable 
Publisher: Not Applicable  
ISBN #:  Not Applicable  
Copyright Date: Not Applicable    
WCSD Board Approval Date: Not Applicable   

Supplemental Materials:   PLTW Vex Robotics Kits, Robotics Components, Batteries, Durable and Consumable 

Materials 

 
 

Curriculum Document 

WCSD Board Approval: 
Date Finalized:  6/1/2020   
Date Approved:   8/10/2020   
Implementation Year: 2020-2021 

https://www.education.pa.gov/Educators/Certification/Staffing%20Guidelines/Pages/default.aspx
https://nces.ed.gov/forum/sced.asp
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SPECIAL EDUCATION, 504, and GIFTED REQUIREMENTS 

The teacher shall make appropriate modifications to instruction and assessment based on a student’s Individual 

Education Plan (IEP), Chapter 15 Section 504 Plan (504), and/or Gifted Individual Education Plan (GIEP). 

 

SCOPE AND SEQUENCE OF CONTENT, CONCEPTS, AND SKILLS 

Performance Indicator 
 

PA Core Standard 
and/or Eligible 
Content 

Month 
Taught and 
Assessed for 
Mastery  

Describe STEM AS.R.1 
AS.R.4 
 

September 
February 
 

Differentiate between the STEM Disciplines AS.R.4 
AS.R.7 

September 
February 
 

Explaining Engineering 9.6-8.F October 
March 
 

Assemble an Engineering Team and establish guidelines and rules 9.6-8.G 
AS.SL.1 

October 
March 
 

Develop the ability to apply the Design Process in activity challenges 8.6-8.E  
9.6-8.F 
9.6-8.H 

November 
April 
 

Construct a Mechanical Structure capable of creating movement 9.9-12.K 
11.6-8.K 
11.6-8.L 

December 
May 
 

Develop an automated machine to perform a specific task  12.6-8.K 
MS.ETS1.4 

January 
June 
 

Construct an automated assembly line to simulate production of a 
manufactured part 

MS.ETS1.4 
3.6-8.D 

January 
June 
 

Examine the roles of robots or automated machines in the world 1.6-8.F 
1.6-8.H 
1.9-12.M 
4.6-8.D 
4.6-8.E 
4.6-8.F 
4.6-8.G 

January 
June 
 

 

ASSESSMENTS 

PSSA Academic Standards, Assessment Anchors, and Eligible Content:  The teacher must be knowledgeable of the 
PDE Academic Standards, Assessment Anchors, and Eligible Content and incorporate them regularly into planned 
instruction.   
 
 

Formative Assessments: The teacher will utilize a variety of assessment methods to conduct in-process evaluations 

of student learning.     

Effective formative assessments for this course include: Teacher Questioning; Journals; Student Discussion and 

Teamwork; Entrance and Exit Cards 

 

Summative Assessments:  The teacher will utilize a variety of assessment methods to evaluate student learning at 

the end of an instructional task, lesson, and/or unit. 

Effective summative assessments for this course include: Student Portfolio 
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Automation and Robotics (AR) 

Common Core State Standards for English Language Arts 

Lesson 2.1 - What Is Automation and Robotics? 

Reading 

 
Key Ideas and Details 

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific 

textual evidence when writing or speaking to support conclusions drawn from the text. (AS.R.1) 

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, 

and figurative meanings, and analyze how specific word choices shape meaning or tone. (AS.R.4) 

7. Integrate and evaluate content presented in diverse formats and media, including visually and 

quantitatively, as well as in words. (AS.R.7) 

Text Types and Purposes 

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and 

accurately through the effective selection, organization, and analysis of content. (AS.W.2) 

4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. (AS.W.4) 

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating 

understanding of the subject under investigation. (AS.W.7) 

 

Comprehension and Collaboration 

1. Prepare for and participate effectively in a range of conversations and collaborations with 

diverse partners, building on others' ideas and expressing their own clearly and persuasively. 

(AS.SL.1) 

2. Integrate and evaluate information presented in diverse media and formats, including 

visually, quantitatively, and orally. (AS.SL.2) 

4. Present information, findings, and supporting evidence such that listeners can follow the line of 

reasoning and the organization, development, and style are appropriate to task, purpose, and audience. 

(AS.SL.4) 
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Conventions of Standard English 
1. Demonstrate command of the conventions of standard English grammar and usage when writing or 

speaking.(AS.L.1) 

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and 

spelling when writing. (AS.L.2) 

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient 

for reading, writing, speaking, and listening at the college and career readiness level; demonstrate 

independence in gathering vocabulary knowledge when considering a word or phrase important to 

comprehension or expression. (AS.L.6) 

 

Lesson 2.2 - Mechanical Systems 

Reading 

 
Key Ideas and Details 

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite 

specific textual evidence when writing or speaking to support conclusions drawn from the text. 

(AS.R.1) 

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, 

and figurative meanings, and analyze how specific word choices shape meaning or tone. (AS.R.4) 

10. Read and comprehend complex literary and informational texts independently and 

proficiently. (AS.R.10) 

 

Text Types and Purposes 

4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. (AS.W.4) 

 

Comprehension and Collaboration 

1. Prepare for and participate effectively in a range of conversations and collaborations with 

diverse partners, building on others' ideas and expressing their own clearly and persuasively. 

(AS.SL.1) 

2. Integrate and evaluate information presented in diverse media and formats, including 

visually, quantitatively, and orally. (AS.SL.2) 

4. Present information, findings, and supporting evidence such that listeners can follow the line of 

reasoning and the organization, development, and style are appropriate to task, purpose, and audience. 

(AS.SL.4) 

 

Conventions of Standard English 

1. Demonstrate command of the conventions of standard English grammar and usage when writing or 

speaking.(AS.L.1) 

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and 

spelling when writing. (AS.L.2) 

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient 

for reading, writing, speaking, and listening at the college and career readiness level; demonstrate 

independence in gathering vocabulary knowledge when considering a word or phrase important to 

comprehension or expression. (AS.L.6) 
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Lesson 2.3 - Automated Systems 

Reading 

 
Key Ideas and Details 

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite 

specific textual evidence when writing or speaking to support conclusions drawn from the text. 

(AS.R.1) 

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, 

and figurative meanings, and analyze how specific word choices shape meaning or tone. (AS.R.4) 

7. Integrate and evaluate content presented in diverse formats and media, including visually and 

quantitatively, as well as in words. (AS.R.7) 

 

Text Types and Purposes 

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and 

accurately through the effective selection, organization, and analysis of content. (AS.W.2) 

4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. (AS.W.4) 

 

Comprehension and Collaboration 

1. Prepare for and participate effectively in a range of conversations and collaborations with 

diverse partners, building on others' ideas and expressing their own clearly and persuasively. 

(AS.SL.1) 

2. Integrate and evaluate information presented in diverse media and formats, including 

visually, quantitatively, and orally. (AS.SL.2) 

 

Conventions of Standard English 

1. Demonstrate command of the conventions of standard English grammar and usage when writing or 

speaking.(AS.L.1) 

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and 

spelling when writing. (AS.L.2) 

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient 

for reading, writing, speaking, and listening at the college and career readiness level; demonstrate 

independence in gathering vocabulary knowledge when considering a word or phrase important to 

comprehension or expression. (AS.L.6) 
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Standards for Technological Literacy 

Lesson 2.1 - What Is Automation and Robotics? 

Students will develop an understanding of the characteristics and scope of technology. 

 
6-8 

F. New products and systems can be developed to solve problems or to help do things that could not be 

done without the help of technology. (1.6-8.F) 

H. Technology is closely linked to creativity, which has resulted in innovation. (1.6-8.H) 
 

9-12 
M. Most development of technologies these days is driven by the profit motive and the market. (1.9-

12.M) 

Students will develop an understanding of the relationships among technologies and the connections 

between technology and other fields of study. 

 

6-8 

D. Technological systems often interact with one another. (3.6-8.D) 
 

Students will develop an understanding of the cultural, social, economic, and political effects of 

technology. 

 

6-8 

D. The use of technology affects humans in various ways, including their safety, comfort, choices, and 

attitudes about technology's development and use. (4.6-8.D) 

E. Technology, by itself, is neither good nor bad, but decisions about the use of products and systems 

can result in desirable or undesirable consequences.   (4.6-8.E) 

F. The development and use of technology poses ethical issues. (4.6-8.F) 
G. Economic, political, and cultural issues are influenced by the development and use of technology. (4.6-8.G) 

Students will develop an understanding of the role of society in the development and use of technology. 

 

6-8 

E. The use of inventions and innovations has led to changes in society and the creation of new needs and wants. 

(6.6-8.E) 

Students will develop an understanding of the attributes of design. 

 
6-8 

E.     Design is a creative planning process that leads to useful products and systems. (8.6-8.E) 

G. Requirements for design are made up of criteria and constraints. (8.6-8.G) 
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Students will develop the abilities to use and maintain technological products and systems. 

 
6-8 

H. Use information provided in manuals, protocols, or by experienced people to see and understand how 

things work. (12.6-8.H) 

J.  Use computers and calculators in various applications. (12.6-8.J) 

 

Lesson 2.2 - Mechanical Systems 

Students will develop an understanding of the characteristics and scope of technology. 

 
6-8 

F. New products and systems can be developed to solve problems or to help do things that could not be 

done without the help of technology. (1.6-8.F) 

G. The development of technology is a human activity and is the result of individual and 

collective needs and the ability to be creative. (1.6-8.G) 

H. Technology is closely linked to creativity, which has resulted in innovation. (1.6-8.H) 
 

Students will develop an understanding of the core concepts of technology. 

 
6-8 

M. Technologies systems include input, processes, output, and at times, feedback.   (2.6-8.M) 

N. Systems thinking involves considering how every part relates to others. (2.6-8.N) 
 

Students will develop an understanding of the relationships among technologies and the connections 
between technology and other fields of study. 

 
6-8 

E. A product, system, or environment developed for one setting may be applied to another setting. (3.6-

8.E) 

Students will develop an understanding of the attributes of design. 

 
6-8 

E.  Design is a creative planning process that leads to useful products and systems. (8.6-8.E) 

G.  Requirements for design are made up of criteria and constraints. (8.6-8.G) 

 
 

9-12 
I.  Design problems are seldom presented in a clearly defined form. (8.9-12.I) 

 

Students will develop an understanding of engineering design. 

 
6-8 

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed. 

(9.6-8.F) 

G. Brainstorming is a group problem-solving design process in which each person in the group 

presents his or her ideas in an open forum. (9.6-8.G) 

H. Modeling, testing, evaluating, and modifying are used to transform ideas into practical 

solutions. (9.6-8.H) 
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Students will develop an understanding of the role of troubleshooting, research and development, 

invention and innovation, and experimentation in problem solving. 

 

6-8 

F. Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a 

technological system. (10.6-8.F) 

Students will develop the abilities to apply the design process. 
 

6-8 

H. Apply a design process to solve problems in and beyond the laboratory-classroom. (11.6-8.H) 

I. Specify criteria and constraints for the design. (11.6-8.I) 

J. Make two-dimensional and three-dimensional representations of the designed solution. (11.6-8.J) 
 

Students will develop an understanding of and be able to select and use energy and power 

technologies. 

6-8 

E. Energy is the capacity to do work. (16.6-8.E) 

F. Energy can be used to do work, using many processes.  (16.6-8.F) 

G. Power is the rate at which energy is converted from one form to another or transferred from one place 

to another, or the rate at which work is done. (16.6-8.G) 
 

Lesson 2.3 - Automated Systems 

Students will develop an understanding of the characteristics and scope of technology. 
 

6-8 

F. New products and systems can be developed to solve problems or to help do things that could not be 

done without the help of technology. (1.6-8.F) 

G. The development of technology is a human activity and is the result of individual and 

collective needs and the ability to be creative. (1.6-8.G) 

H. Technology is closely linked to creativity, which has resulted in innovation. (1.6-8.H) 
 

Students will develop an understanding of the core concepts of technology. 
 

6-8 

M. Technologies systems include input, processes, output, and at times, feedback.   (2.6-8.M) 

N. Systems thinking involves considering how every part relates to others. (2.6-8.N) 

O. An open-loop system has no feedback path and requires human intervention, while a closed-loop system 

uses feedback. (2.6-8.O) 

P. Technological systems can be connected to one another.  (2.6-8.P) 

Q. Malfunctions of any part of a system may affect the function and quality of the system. (2.6-8.Q) 

R. Requirements are the parameters placed on the development of a product or system. (2.6-8.R) 

S. Trade-off is a decision process recognizing the need for careful compromises among competing factors. 

(2.6-8.S) 

V. Controls are mechanisms or particular steps that people perform using information about the system 

that causes systems to change. (2.6-8.V) 

Students will develop an understanding of the relationships among technologies and the connections 

between technology and other fields of study
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6-8 

D. Technological systems often interact with one another. (3.6-8.D) 

E. A product, system, or environment developed for one setting may be applied to another setting. (3.6-

8.E) 

Students will develop an understanding of the attributes of design. 

 
6-8 

E. Design is a creative planning process that leads to useful products and    systems. (8.6-8.E) 

F. There is no perfect design.  (8.6-8.F) 

G. Requirements for design are made up of criteria and constraints. (8.6-8.G) 
 

Students will develop an understanding of engineering design. 

 
6-8 

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed. 

(9.6-8.F) 

G. Brainstorming is a group problem-solving design process in which each person in the group 

presents his or her ideas in an open forum. (9.6-8.G) 

H. Modeling, testing, evaluating, and modifying are used to transform ideas into practical 

solutions. (9.6-8.H) 

 

9-12 

K. A prototype is a working model used to test a design concept by making actual observations and necessary 

adjustments. (9.9-12.K) 

Students will develop an understanding of the role of troubleshooting, research and development, 

invention and innovation, and experimentation in problem solving. 

 

6-8 

F. Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a 

technological system.(10.6-8.F) 

G. Invention is a process of turning ideas and imagination into devices and systems. Innovation is the 

process of modifying an existing product or system to improve it. (10.6-8.G) 

H. Some technological problems are best solved through experimentation. (10.6-8.H) 
 

Students will develop the abilities to apply the design process. 

 
6-8 

H. Apply a design process to solve problems in and beyond the laboratory-classroom. (11.6-8.H) 

I. Specify criteria and constraints for the design. (11.6-8.I) 

J. Make two-dimensional and three-dimensional representations of the designed solution. (11.6-8.J) 

K. Test and evaluate the design in relation to pre-established requirements, such as criteria and 

constraints, and refine as needed.  (11.6-8.K) 

L. Make a product or system and document the solution. (11.6-8.L) 
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Students will develop the abilities to use and maintain technological products and systems. 

 
6-8 

H. Use information provided in manuals, protocols, or by experienced people to see and understand how 

things work. (12.6-8.H) 

I. Use tools, materials, and machines safely to diagnose, adjust, and repair systems. (12.6-8.I) 

J. Use computers and calculators in various applications. (12.6-8.J) 

K. Operate and maintain systems in order to achieve a given purpose.   (12.6-8.K) 
 

Students will develop an understanding of and be able to select and use information and communication 

technologies. 

 

6-8 

H. Information and communication systems allow information to be transferred from human to human, 

human to machine, and machine to human. (17.6-8.H) 

K.  The use of symbols, measurements, and drawings promotes a clear communication by providing   a 

common language to express ideas. (17.6-8.K) 
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Next Generation Science Standards 

Lesson 2.1 - What Is Automation and Robotics? 

Middle School 

 
Engineering Design 

2. Evaluate competing design solutions using a systematic process to determine how well they meet the 

criteria and constraints of the problem. (MS.ETS1.2) 

 

Lesson 2.2 - Mechanical Systems 

Middle School 

 
Energy 

1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the 

mass of an object and to the speed of an object. (MS.PS3.1) 

2. Develop a model to describe that when the arrangement of objects interacting at a distance 

changes, different amounts of potential energy are stored in the system. (MS.PS3.2) 

4. Plan an investigation to determine the relationships among the energy transferred, the type of matter, 

the mass, and the change in the average kinetic energy of the particles as measured by the temperature 

of the sample. (MS.PS3.4) 

5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object 

changes, energy is transferred to or from the object. (MS.PS3.5) 

 
Engineering Design 
1. Define the criteria and constraints of a design problem with sufficient precision to ensure a 

successful solution, taking into account relevant scientific principles and potential impacts on people 

and the natural environment that may limit possible solutions. (MS.ETS1.1) 

2. Evaluate competing design solutions using a systematic process to determine how well they meet the 

criteria and constraints of the problem. (MS.ETS1.2) 

3. Analyze data from tests to determine similarities and differences among several design solutions to 

identify the best characteristics of each that can be combined into a new solution to better meet the 

criteria for success. (MS.ETS1.3) 

4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or 

process such that an optimal design can be achieved. (MS.ETS1.4) 
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Lesson 2.3 - Automated Systems 

Middle School 

 
Energy 

2. Develop a model to describe that when the arrangement of objects interacting at a distance 

changes, different amounts of potential energy are stored in the system. (MS.PS3.2) 

4. Plan an investigation to determine the relationships among the energy transferred, the type of matter, 

the mass, and the change in the average kinetic energy of the particles as measured by the temperature 

of the sample. (MS.PS3.4) 

5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object 

changes, energy is transferred to or from the object. (MS.PS3.5) 

 

Engineering Design 

1. Define the criteria and constraints of a design problem with sufficient precision to ensure a 

successful solution, taking into account relevant scientific principles and potential impacts on people 

and the natural environment that may limit possible solutions. (MS.ETS1.1) 

2. Evaluate competing design solutions using a systematic process to determine how well they meet the 

criteria and constraints of the problem. (MS.ETS1.2) 

3. Analyze data from tests to determine similarities and differences among several design solutions to 

identify the best characteristics of each that can be combined into a new solution to better meet the 

criteria for success. (MS.ETS1.3) 

4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or 

process such that an optimal design can be achieved. (MS.ETS1.4) 
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Common Core State Standards for 

Mathematical Practice (6- 8) 

Lesson 2.1 - What Is Automation and Robotics? Lesson 

2.2 - Mechanical Systems 

Grade 6 

 
Ratios and Proportional Relationships 

 

Understand ratio concepts and use ratio reasoning to solve problems. 
2. Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate 

language in the context of a ratio relationship.  For example, "This recipe has a ratio of 3 cups 

of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar."  "We paid $75 for 15 

hamburgers, which is a rate of $5 per hamburger."(6.RP.A.2) 

3. Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning 

about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. 

(6.RP.A.3) 

3.d. Use ratio reasoning to convert measurement units; manipulate and transform units 

appropriately when multiplying or dividing quantities. (6.RP.A.3d) 

 

Expressions and Equations 
 

Apply and extend previous understandings of arithmetic to algebraic expressions. 
2. Write, read, and evaluate expressions in which letters stand for numbers. (6.EE.A.2) 

2.a. Write expressions that record operations with numbers and with letters standing for 

numbers. For example, express the calculation "Subtract y from 5" as 5 - y. (6.EE.A.2a) 

Reason about and solve one-variable equations and inequalities. 
6. Use variables to represent numbers and write expressions when solving a real-world or 

mathematical problem; understand that a variable can represent an unknown number, or, 

depending on the purpose at hand, any number in a specified set. (6.EE.B.6) 

Grade 7 

 
Ratios and Proportional Relationships 

 

Analyze proportional relationships and use them to solve real-world and mathematical problems. 
1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other 

quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 

hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per 

hour.(7.RP.A.1) 

2. Recognize and represent proportional relationships between quantities. (7.RP.A.2) 



 

14 
 

WARREN COUNTY SCHOOL DISTRICT 

PLANNED INSTRUCTION 

Expressions and Equations 
 

Solve real-life and mathematical problems using numerical and algebraic expressions and 
equations. 

3. Solve multi-step real-life and mathematical problems posed with positive and negative 

rational numbers in any form (whole numbers, fractions, and decimals), using tools 

strategically.  Apply properties of operations to calculate with numbers in any form; convert 

between forms as appropriate; and assess the reasonableness of answers using mental 

computation and estimation strategies.  For example: If a woman making $25 an hour gets a 

10% raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new 

salary of 

$27.50.  If you want to place a towel bar 9 3/4 inches long in the center of a door that is 27 

1/2 inches wide, you will need to place the bar about 9 inches from each edge; this 

estimate can be used as a check on the exact computation. (7.EE.B.3) 

 

Lesson 2.3 - Automated Systems 

Grade 6 

 
Ratios and Proportional Relationships 

 

Understand ratio concepts and use ratio reasoning to solve problems. 
1. Understand the concept of a ratio and use ratio language to describe a ratio relationship 

between two quantities. For example, "The ratio of wings to beaks in the bird house at 

the zoo was 2:1, because for every 2 wings there was 1 beak."  "For every vote 

candidate A received, candidate C received nearly three votes." (6.RP.A.1) 

2. Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and 

use rate language in the context of a ratio relationship. For example, "This recipe 

has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each 

cup of sugar."  "We paid $75 for 15 hamburgers, which is a rate of $5 per 

hamburger."(6.RP.A.2) 

3. Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by 

reasoning about tables of equivalent ratios, tape diagrams, double number line 

diagrams, or equations. (6.RP.A.3) 

3.d. Use ratio reasoning to convert measurement units; manipulate and transform units 
appropriately when multiplying or dividing quantities 


