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	COURSE DESCRIPTION:  


	Students trace the history, development and influence of automation and robotics. They learn about mechanical systems, energy transfer, machine automation and computer control systems. Students acquire Knowledge and skills in problem solving, teamwork, collaboration and innovation. 


	COURSE PURPOSE: 
	The goal of PLTW-AR is to provide students with a strong academic foundation in the areas of mathematics, science and technology and to promote a positive transition into STEM courses in higher education and career fields. 



COURSE OUTLINE:

Unit 2.1: What is Automation and Robotics?

Understandings

1. Automation is the use of technology to ease human labor or to extend the mental or physical capabilities of humans.

2. Robotics is the specialized field of engineering and computer science that deals with the design, construction, and application of robots.

3. The use of automation and robotics affects humans in various ways, both positively and negatively, including their safety, comfort, choices, and attitudes about a technology’s development and use.

4. Automation and robotics have had an influence on society in the past and present and will influence society in the future.

5. Engineers, designers, and engineering technologists are in high demand for the development of future technology to meet societal needs and wants.

Knowledge and Skills

It is expected that students will: 

· Describe the purpose of automation and robotics and its effect on society.

· Summarize ways that robots are used in today’s world and the impact of their use on society.

· Describe positive and negative effects of automation and robotics on humans in terms of safety and economics.

· Provide examples of STEM careers and the need for these professionals in our society.

Essential Questions

1. What limitations do you think should be placed on the use of robots?

2. What type of robot do you think makes the most significant contribution to our lives today and why? 

3. What is the greatest concern that should be considered before converting a factory from human workforce to robotic workforce?

4. What impact do you think robots will have on your life in 10 years and in 50 years?

Unit 2.2: Mechanical Systems

The activities in this lesson will introduce the students to several mechanisms that are used to change speed, torque, force, type of movement, and direction of movement. These mechanisms have been developed over time to address the need for changes in machine tools, robots, automobiles, airplanes, etc. Students will build different mechanisms and discover how they are used in the world today. They will be introduced to the VEX® building parts and the proper way to assemble them. It will be important for students to correctly assemble and disassemble the parts so that they are not damaged.

Understandings 

5. Energy is the capacity to do work; the use of mechanisms is necessary to transfer energy.

6. Engineers and technologists design mechanisms to change energy by transferring direction, speed, type of movement, and force or torque.

7. Mechanisms can be used individually, in pairs, or in systems.

Knowledge and Skills

It is expected that students will: 

· Use ratios to solve mechanical advantage problems. 

· Use numerical and algebraic expressions and equations to solve real-life problems, such as gear ratios. 

· Use the characteristics of a specific mechanism to evaluate its purpose and applications. 

· Apply knowledge of mechanisms to solve a unique problem for speed, torque, force, or type of motion.

Essential Questions

8. Which mechanism would be used to increase speed?

9. Which mechanism would be used to increase torque or force?

10. How do you change types of motion using mechanisms?

11. Where are mechanisms used in real-life applications and what is their purpose?

Unit 2.3: Automated Systems
Computer programs and sensing devices provide feedback to guide tools and machines in the manufacturing of parts. Automated systems can be used to pick up a part, move it to a certain location, wait for a process to be performed, pick it back up, and deliver it to an offloading location. Flexible manufacturing systems (FMS) and computer integrated manufacturing systems (CIMS) have many advantages. Among them are the following: the use of feedback for customization, lower operating costs, safer working conditions for operators, alleviation of tedious tasks for workers, more uniformity of the product, and faster production. Often during programming, icons or pictures are used to represent lines of programming language. This is done when it is necessary for the operator to know the process needed to make the machine do its assigned task.

 

Computer programmed manufacturing systems have improved efficiency and increased output in manufacturing facilities. Automotive manufacturing facilities require a much higher level of technically trained employees because of the use of computer programmed machinery and the need for the employees to troubleshoot problems as they arise.

 

Upon completion of this lesson, students will have a better understanding of the necessary components of a flexible manufacturing system and the programming necessary for communication between them. 

Understandings 

12. Automated systems require minimal human intervention.

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

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

15. Comments do not change the way a robot behaves, but they do allow the programmer to remember the function that the code performs.

16. Invention is a process of turning ideas and imagination into devices and systems.

17. Some technological problems are best solved through experimentation.
Knowledge and Skills

It is expected that students will: 

· Know the seven technological resources and how they are integrated into an open and closed loop system. 

· Describe the purpose of pseudocode and comments within a computer program. 

· Know how to use ratio reasoning to solve mechanical advantage problems. 

· Design, build, wire, and program both open and closed loop systems. 

· Use motors and sensors appropriately to solve robotic problems. 

· Troubleshoot a malfunctioning system using a methodical approach. 

· Explain the roles and responsibilities of mechanical, electrical, and computer engineers who solve robotic problems.

Essential Questions

18. What is the difference between an open-loop and closed-loop system? List examples of each.

19. What are the advantages and disadvantages of automation?

20. How do you troubleshoot a malfunctioning system efficiently?

21. What is the purpose of comments in a program?

22. Why is good communication and teamwork important when solving technological problems.
National and State Standards Alignment

Please visit the PLTW Standards and Objectives Tool for the most up-to-date Standards Alignment at http://alignment.pltw.org
KEY ASSIGNMENTS:
Activity 2.1.1a Sandwich Algorithm and 2.1.1b VEX Build

These activities are to demonstrate how communication, both written and verbal, are essential in teamwork and in communicating with technology. 

Activity 2.1.2 What Do We Use Robots For?

In this activity, break the class into several different groups to research: industrial robots, medical robots, assistive robots, exploratory robots, automated guided vehicles, robots in agriculture, telerobots, robot cars, rescue robots, robots in the future, robot toys, and household robots. Students should summarize the information they learned in their GTT notebooks. 

Activity 1.1.5 Engineering Careers 
Students will research different engineering careers and summarize their findings using eight different career activity options. It is suggested to choose one activity for each of the units taught in Gateway to Technology.
Activity 2.2.1 Observing Mechanisms

This is a teacher-guided activity using physical examples to demonstrate how different-sized gears change speed and torque. If possible, show an example of rotary, linear, reciprocating, and oscillating movement from the Mechanism Toy Box. Demonstrate gear ratio.

Activity 2.2.2 Mechanical Gears

In this activity students will build gear assemblies and observe how they are used. This information will come in handy when the class designs and builds an automated factory assembly line.
Activity 2.3.1 Robot Behaviors and Writing Pseudocode

This activity is used to help students understand the necessity for identifying robot behaviors and writing pseudocode when beginning to program. Students will write behaviors and pseudocode for a project they will complete later in this lesson. Teachers must stress that students complete the pseudocode section of the PLTW template when formulating their program ideas.

Robot Sensing and Control Demonstrations

Students have difficulty understanding that computer-controlled machines must be told to do everything they do. Humans do so much automatically because of learned responses. Therefore, when considering what has to be done to tell the computer model to perform, steps can be inadvertently left out. This demonstration will reinforce the necessity of explaining every step.

Humans are able to sense a condition and adapt to the changing condition. The smarter a computer-controlled robot is, the more ability it will have to sense what it is doing and adjust to the changing condition.
INSTRUCTIONS METHODS and/or STRATEGIES:
Group Project and Technology Based Learning

Direct Instruction

Self-Directed Research Activities

Presentations to Peers

Gateway To Technology Notebook

   
Students are expected keep an organized notebook from the very beginning of the Gateway To Technology (GTT) course. This notebook will be used throughout the year(s) to chronologically document class notes, sketches of project ideas, journal entries, calculations, photographs, and other critical information



The teacher will determine where students will record their daily notes in their notebook. For purposes of written directions in the day-by-day for each lesson in this course, it will be assumed that students will record their notes in the proper location as specified by the teacher. 


The last section of a student’s notebook will contain their portfolio. This is equivalent to their best works. A portfolio is:

· A record of history

· A display of best works

· An organized collection of materials

· A collection of evidence to prove original work

· A tool used to help students master the course content

In Gateway To Technology students must identify their best works and organize them as part of their portfolio as they complete the GTT units. Please see the Course Resource folder for PowerPoints entitled Engineering Notebooks and Portfolio Development for more strategies to implement these important tools.

Mechanism Toybox.ppt

The teachers will have physical examples to show students.  The Mechanism Toy Box presentation can be used until additional physical examples are collected.
ASSESSMENTS INCLUDING METHODS and/or TOOLS
Observations
Rubrics

Project Grades

Diagnostic Interviews

Notebook Evaluation

Evaluation of Daily Constructed Responses
Project 2.3.4 Automation through Programming

This is a culminating activity which includes 10 different tasks to be built and programmed by students and judged by the teacher. These projects are to be completed using the VEX platform and ROBOTC for programming. It is recommended that the teacher conference with each team to make sure that their plan meets the necessary goals as described in the problem task before they begin construction. Specific problems and the number of problems to be solved should be based on student abilities, VEX components available, and the amount of time available to complete the tasks. Students should work in teams of no more than three, where each student takes on the responsibility of mechanical engineer, electrical engineer and computer engineer. Students should rotate between the jobs so they have experience with each before they finish all tasks.

INSTRUCTIONAL MATERIALS:
PLTW courses integrate equipment, technology, and supplies into the curriculum to give students hands-on experiences and opportunities to apply what they learn in a meaningful way. Students have access to equipment and software employed by industry, so that they can see the real-world implications of what they learn. To assist schools with ordering equipment and supplies, PLTW created a Purchasing Manual for each program, which includes instructions and Program Inventory and Supplier Workbooks. This Manual helps schools with the process of procuring equipment, software, and other materials for PLTW courses.
(Excel document for Gateway Inventory Workbook at: https://www.pltw.org/get-involved/register-pltw/program-support/equipment-and-supplies )
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