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Fundamentals of Electronic Technology and Safety Issues

	Essential Understandings: 

1. The resources, processes, concepts, and tools of technology must be used safely and effectively.

2. The study of technology includes fundamental components that have evolved over time.

3. What we learn through the study of technology can be applied to other disciplines.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

2. Recognize technology as the result of a creative act, and apply disciplined problem-solving strategies to enhance invention and innovation.

3. Understand and demonstrate the process of turning raw materials into a finished product.

4. Understand the basic health and safety concerns when using tools.

	

	Essential Questions:  What are the fundamental components in the study of Electronics and Robotics – Past, Present, and Future?  How can the basics of electronics be applied to other disciplines? 

	

	Learning Goals: Students will....

	Become familiar with the history of robotics that comprises and has shaped the development of our society.

	Develop a familiarity with the basic terms of robotics, electricity, and circuits.

	Use the Internet to filter content relevant to new robotic/electronic technology.

	Recognize career opportunities in the area of electronic and robotic technologies.

	Demonstrate the safe use of all tools and processes used in the construction of electronic devices.

	Apply reading, writing, speaking, listening, inquiry, and research skills to the study of electronics and robotics.


	Suggested Strategies
	· Practical “hands-on” instruction in the safe use of all applicable tools associated with electronics.

· Introduction to electronic components and processes using “learn to solder kits”.

· Teacher initiation discussions.

· Reading and analyzing of news items related to Robotics from the Internet.
· Discussion of industry related employment opportunities.

	Suggested Assessments
	· Observed performance by the students during the construction of basic electronic kits and their completion of the projects.
· A research paper detailing a specific form of electronics and the included applicable technology components.

	Suggested Resources
	· “Learn to solder kits”.

· Electronic related tools.

· Topic specific worksheets.

	Suggested Tech Integration
	· Web based research.

	Content Vocabulary
	· Robot, anthropocentric, biomimicry, embedded systems, BEAM (a basic robotic philosophy), industrial robots, JIRA (Japanese, Industrial Robot Association) manually operated manipulator, sequential manipulator, programmable manipulator, CNC (Computer Numeric Control) manipulator, sensate robots, adaptive robots, artificial intelligence.

	Lifelong Learning / 21st Century Skills
	· Reading critically

· Communicate effectively

· Access and process information

· Quality work

· Productive habits of mind: self-regulated thinking


Basic Electrical
	Essential Understandings: 

1. The resources, processes, concepts, and tools of technology must be used safely and effectively.

2. Quality workmanship and systematic problem solving are essential components of technology.

3. Technology significantly influences consumer and career choices.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

2. Recognize technology as the result of a creative act, and will able to apply disciplined problem solving strategies to enhance invention and innovation.

	

	Essential Question: How can the basic concepts of electricity and electrical circuits be applied to understand and construct both basic and complex electronic circuits?  

	

	Learning Goals: Students will....

	Understand the basic concepts and terms of electricity and circuits.

	Using Ohm’s Law, understand the relationships in a circuit between Current, Voltage, and Resistance.

	Understand and use the concept of scientific notation in the solving of mathematical circuit problems as well as in the identification of electronic components.

	Understand, develop, and analyze electrical circuits using mathematical formula and figure tables. (including series, parallel, and combination circuits)

	Experiment with digital multimeters to analyze actual electrical circuits.

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· Individual worksheet practice of basic electrical concepts.

· Progression from simple to more advanced circuits.  Each assignment building on earlier skills.

· Individual “hands-on” use of digital multimeters to take measurements of existing circuits.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of topic specific worksheets.

	Suggested Resources
	· Electrical handout - an introduction to unit content.

· Topic specific worksheets and homework.

	Suggested Tech Integration
	· Multi-media visual aids
· Use of the computer and handheld calculators.

	Content Vocabulary
	· Electricity, conductors, insulators, electrical current, voltage, current, DC AC, polarity, resistance, electrical circuit, short circuit, open circuit, closed circuit, switch, conventional/electron flow notion, Ohm’s law, power, coulomb, Joule’s law, kilowatt, series circuit, parallel circuit, combination circuit, scientific notation, metric notation, conductance.

	Lifelong Learning / 21st Century Skills
	· Access and process information

· Quality work

· Productive habits of mind: self-regulated thinking and critical thinking


Basic Electronics
	Essential Understandings: 

1. The resources, processes, concepts, and tools of technology must be used safely and effectively.

2. Effective strategies help us adjust to new technologies and the changing interactions among science, technology, and society.
3. Quality workmanship and systematic problem solving are essential components of technology.

4. Technology significantly influences consumer and career choices.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

2. Recognize technology as the result of a creative act, and will able to apply disciplined problem solving strategies to enhance invention and innovation.

3. Understand and demonstrate the process of turning raw materials into a finished product.

4. Understand the basic health and safety concerns when using tools.

	

	Essential Questions: How do basic scientific and math principles and quality workmanship determine the effectiveness of an electronic device?

	

	Learning Goals: Students will....

	Become familiar with terms associated with soldering and electronic circuits.

	Understand the mathematical relationships between the various electronic components and a final working electronic circuit.

	Understand the relationships (physical location, quality workmanship, and practical relationships) between the various electronic components and a final working electronic circuit.

	Test and, if required, troubleshoot a variety of electronic circuits.

	Safely use the tools associated with soldering and electronics.

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· Individual practical “hands-on” instruction using soldering equipment and electronic kits.

· Progression from simple to more advanced electronic assignments.  Each assignment building on earlier skills.

· Teacher initiation discussions.

· Use of topic specific worksheets.

	Suggested Assessments
	· Observed performance by the students, analysis of individual projects of varying degrees of difficulty.

· Assessment and feedback of the individual electronic assignments.

· Evaluation of topic specific worksheets.

	Suggested Resources
	· Electronics handout - an introduction to unit content.

· Project handouts (for both specific electronic kits as well as detailed step-by step of “Junkbot” construction)

· Soldering equipment, components, and electronic kits.

· Topic specific worksheets.

	Suggested Tech Integration
	· Multi-media visual aids.
· Smartphone applications (Apps).
· Exposure to basic electronics projects(breadboard circuits and BEAM robots), to more advanced projects (Junkbots), and finally to basic programming (Sumo robots, Air writer project)

	Content Vocabulary
	· Energy, electricity, electro magnetic field, charge, current, voltage, resistance, ohm, power, conductor, insulator, semiconductor, CA, DC, hertz, multimeter, soldering, rosin core, circuit board, bread board, lead, series circuit, parallel circuit, combination circuit, Ohms law, Kirchhoff’s voltage Law, components, resistors, electrolytic capacitors, ceramic capacitor, LED, diode, switch transformer, ground, transistor, integrated circuit, fuse.

	Lifelong Learning / 21st Century Skills
	· Access and process information

· Quality work

· Productive habits of mind: self-regulated thinking and critical thinking


Microcontroller Programming
	Essential Understandings: 

1. The resources, processes, concepts, and tools of technology must be used safely and effectively.

2. Effective strategies help us adjust to new technologies and the changing interactions among science, technology, and society.
3. Quality workmanship and systematic problem solving are essential components of technology.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

2. Recognize technology as the result of a creative act, and will able to apply disciplined problem solving strategies to enhance invention and innovation.

3. Understand and demonstrate the process of turning raw materials into a finished product.

4. Understand the basic health and safety concerns when using tools.

	

	Essential Questions:  How are microcontrollers programmed?  What basic programming/electronic circuit concepts are needed to design/build a working circuit?

	

	Learning Goals: Students will....

	Understand basic programming using the PICBasic PRO programming language.

	Become familiar with terms associated with Microchip PIC microcontrollers.

	Use the appropriate software and hardware to successfully program a microcontroller for a variety of electronic operations.

	Construct a number of circuit assignments for integration with the programmed microcontroller.

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· Progression from simple to more advanced programming assignments.

· Individual programming of microcontrollers and integration into the instructional test circuits for assessment.

· Teacher initiation discussions.

· Use of topic specific worksheets.

	Suggested Assessments
	· Observed performance by the students and evaluation of the programming.
· Evaluation of the individual programmed microcontrollers and integration into the instructional test circuits.

· Assessment and feedback of the circuit construction of individual electronic projects.
· Assessment of topic specific worksheets.

	Suggested Resources
	· PIC microcontroller programming handout - an introduction to unit content.

· Topic specific worksheets.
· Software: Microengineering Labs PICBasic PRO and Microcode Studio Program.

· Hardware: Microchip, 8-bit PIC microcontroller, 12 and 16 family processors.

	Suggested Tech Integration
	· Software and Hardware listed above.

	Content Vocabulary
	· Microcontroller, programming, pins, timer, interrupts, BASIC programming language, ASCII, PICBasic PRO programming language, RAM, EEROM, ZIF socket, program memory, data memory, input-output (I/O), counters.

	Lifelong Learning / 21st Century Skills
	· Reading critically

· Communicate effectively
· Access and process information
· Quality work

· Productive habits of mind: self-regulated thinking and critical thinking
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