25

[image: image1.jpg]é
’ Q)
1 OSWEGO




Oswego Update Project

A Graduate Research Project

Updating Course Outlines in Technology Education

June 2004
“Electronic Circuit Fundamentals”

In collaboration with:

[image: image2.png]University of the State of New York
State Education Department





Developer:

Mrs. Mary Jo Nicholson, Graduate Research, SUNY-Oswego

Petenicholson@earthlink.net
Project Directors:

Dr. William Waite, Professor, SUNY-Oswego, waite@oswego.edu 

Mr. Eric Suhr, Laisson, New York State Education Department, esuhr@mail.nysed.gov  

Content Consultants:

Mr. Dan Drogo. Liverpool High School, dan_drogo@liverpool.k12.ny.us
Mr. James Hauptfleisch, Maine Endwell High School, jhauptfleisch@me.stier.org
Mr. Paul Mizer, Baldwinsville High School, pmizer@bville.org
Original Writing Team (1985):

Howard Sasson, Team Leader, City College of New York

Robert Caswell, Liverpool High School

James Goldstone, Hauppauge High School

Bruce Kaiser, Liverpool High School

George Legg, Ossining High School

Joseph Sarubbi, Hudson Valley Community College

Sandra P. Sommer, Wantagh High School
Digitally available at

www.oswego.edu/~waite
Forward

The “Oswego Update Project” is collaboration between SUNY Oswego and the NYS Education Department to refresh and modernize existing Technology Education course outlines.  New York State Learning Standards will be identified and organized.  

The original work was a NYSED initiative during the transformation from Industrial Arts to Technology Education in the 1980s. These courses have proven to be very popular and most durable for the profession.  In fact, many have been used as course models in other states.  

Hundreds of sections are offered in New York State each year, according to the Basic Educational Data System (BEDS).  However, the objectives need to be revisited with a current eye, successful teaching strategies need to be surveyed in the field, bibliographies should be updated, and Internet resources added, as they were unavailable during the original project.

It is hoped that this graduate-level research endeavor will accomplish the following:

· provide a solid graduate research project for the developers involved (learning by doing)

· involve known, successful teachers as consultants to the process through a common interview template

· honor the work and dedication of the original writing teams

· refresh course objectives and teaching strategies

· forge a more uniform format between and among course outlines

· update the bibliography of each course to reflect the last ten years of literature review

· include Internet resources both useful as general professional tools, and as specific content enhancement

· develop an index showing how NYS M/S/T standards are accomplished for each course objective

The result will be an enhancement for graduate students at SUNY-Oswego, NYSED implementation goals, and Technology Education teachers in New York State. Course outlines will be digitally reproduced and made available through appropriate Internet and electronic media.
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Overview of the Course

The world of electricity and electronics is a fascinating one that is rapidly changing and expanding. In order to be competitive, a solid foundation in the basics is essential. Rapid advancements in the field of electricity and electronics require students to learn vast amounts of information, update skills and to eventually pursue higher education. This will afford students an overview of today’s’ electricity and electronics and opportunities in this field.  Electrical topics in this course include fundamentals of alternating current and the fundamentals of direct current. This course will provide critical training and promotes the students ability to apply this knowledge to real life situations. The courses focus should be the development of logical thinking patterns and practical applications of knowledge. The key learning objective for students in ac/dc circuits is to recognize troubleshooting. Electronics has grown until it permeates almost everything we do. Whether we are at home, at work, or in our automobile, electronics systems, devices, and controls are all around us.

Course Skills, Knowledge, and Behaviors to be Developed

To enable students to explore the use of electronics, the Electronic Circuit Fundamentals course may be offered in conjunction with courses in Electricity/Electronics and other advanced electronic programs, as well as any other related subject, preferably in a fully integrated format, or as part of an integrated or packaged program.

THE STUDENTS WILL:  

1. describe and evaluate, using practical and theoretical means, types of electronics technology systems. 

2. classify and analyze the relationships among the concepts used in technology education as they apply to electronics technology. 

3. apply appropriate methods of open-ended problem solving, working as individuals and in small groups, to investigate, analyze, and resolve problems in electronics technology as related to physical, human/social, and environmental concerns. 

4. specify and safely use the appropriate technologies, materials, tools, and equipment in developing solutions to problems in electronics technology. 

5. select and use appropriate information technologies when researching and developing solutions to problems in electronics technology. 

6. formulate, describe, analyze, and use the personal-management skills that are necessary for success in the workplace. 

7. characterize and describe the principles related to lifelong learning. 

8. analyze and assess career opportunities in electronics technology, and the entry requirements for those careers. 

Content Outline

Fundamentals of Direct Current

1.0 Module: FUNDAMENTALS OF ELECTRICITY 

1.1
      elements atoms and compounds

1.2
      atoms and electricity

1.3
      conductors, insulators and semiconductors

1.4
      electric circuit principles

1.5
      voltage sources

1.6
schematic symbols

1.7
types of drawings

1.8 
      electrical safety and first aid

1.9 
      first aid for electrical shock

1.10  
first aid for burns

2.0 Module:   MATH FOR ELECTRICITY

2.1             use of parentheses

2.2             order of operations

2.3              fractions 

2.4              infinity

2.5              raising a number to a power

2.6              finding the root of a number

2.7              positive and negative numbers

2.8              solving for unknowns

2.9              proportion

2.10
      powers of ten

2.11
      scientific and engineering notation

3.0 Module: CONDUCTORS, INSULATORS and RESISTORS

3.1 conductors 

3.2  factors determining resistance of conductors

3.3              insulators

3.4
      resistors

3.5 resistor color coding

4.0 Module: ELECTRICAL CIRCUITS  

4.1
      switches

4.2 
      circuits safety devices

4.3
      miniature lamps

4.4
      cells and batteries

4.5 
      connectors

4.6              potentiometers

4.7              types of electrical current

4.8              circuits conditions

4.9              ohms law

4.10            series circuits

4.11            current node rule

4.12            parallel circuits

4.13            series parallel circuits

4.14            voltage sources

5.0 Module: USING ELECTRICAL METERS

5.1 
    safety precautions

5.2 
    types of meter

5.3 
    test leads and probes

5.4 
    meter switches

5.5 
    reading analog meters

5.6            reading digital meters

5.7            taking meter measurements

5.8 
    continuity testing

5.9      
    meter specifications

5.10 
    circuit loading

6.0  Module: ELECTRICAL POWER AND ELECTRICAL QUANTITIES

6.1 
    energy and power

6.2 
    calculating power

6.3 
    power of series circuits

6.4 
    power of parallel circuits

6.5 
    efficiency

6.6 
    power rating of resistors

6.7  
    SI units of measurement

6.8 
    changing units of measurement

6.9  
    temperature coefficient

7.0  Module: DC CIRCUIT ANALYSIS

7.1            analysis of series circuits

7.2    
    analysis of parallel circuits

7.3    
    maximum power transfer

7.4    
    resistive bridge circuit

7.5    
    Pi to Tee circuit conversion

Network theorems

7.6    
    Thevenin’s theorem

7.7    
    Norton’s theorem

7.8   
    Superposition Theorem

7.9   
    Simultaneous Equations

7.10 
    Millman's Theorem

8.0 Module: FUNDAMENTALS OF ALTERNATING CURRENT

GRAPHS

8.1            graph fundamentals

8.2            vectors

8.3            selecting scales for graphs

8.4            making a graph

Trigonometry for electricity

8.5       
    parts of circle

8.6
    description of a right triangle

8.7
    finding the sides of a right triangle

8.8
    converting rectangular and polar notation

9.0 Module: MAGNETISM

9.1            magnetic field and poles

9.2
    magnetic materials

9.3  
    why materials become magnetized

9.4  
    magnetic flux

9.5 
    magnetomotive force

9.6 
    reluctance

9.7
    other magnetic terms

9.8      
    types of magnets

9.9 
    induction

9.10
    electromagnetism

9.11
    solenoids 

9.12
    relays

9.13
    hall effect

9.14
    speakers

10.0  Module: ALTERNATING CURRENT

10.1 
    generating ac

10.2
    ac measurements

10.3
    frequency spectrum

11.0 Module: THE OSCILLOSCOPE

11.1 
    safety precautions

11.2 
    oscilloscope operation

11.3 
    oscilloscope graticule

11.4 
    controls and knobs

11.5 
    making measurements

11.6 
    calibration voltage

11.7 
    circuit loading

Waveforms and measurements

11.8
    waveform edges

11.9          types of waveforms

11.10 
    waveforms measurements

11.11  
    measuring phase difference

11.12
    waveform details

12.0 Module: RESISTIVE AC CIRCUITS

12.1  
    ac resistive circuit operation

12.2 
    series ac resistive circuits

12.3 
    parallel ac resistive circuits

12.4 
    power in ac resistive circuits

13.0 Module: REVERSE ELECTRONICS

13.1     Basic safety concerns

13.2     Finding products to disassemble

13.3     Procuring permission

13.4     Concepts of structure and fastening

13.5     Tips of reassembly

14.0 Module: CONSUMER ELECTRONICS

14.1 Survey of products 

14.1.1 Las Vegas Show

14.1.2 Periodical Literature

14.1.3 Personal Products – show and tell

General Instructional Strategies 

This course must promote integrated learning. Every instructor should help students to see how their learning in one area is connected to their learning in another and to conditions in the real world. An integrated program uses a theme or group of activities to link several subject areas, allowing students to acquire knowledge, skills, and values that are relevant to more than one topic or field. The course should enable students to make connections between the various technological subjects, and also between technological subjects and other areas of the curriculum. 

Electronic Circuit Fundamentals must emphasize problem solving, with a focus on problems that lend themselves to more than one type of solution, or that may require novel types of solutions. Through this type of "open-ended" problem solving, students gain valuable experience in identifying, analyzing, defining, and solving many different types of problems. The "open-ended" aspect is important to reflect conditions in the real world, where the problems students are likely to encounter will not always be clear-cut. 

The course must emphasize the process of problem solving as well as the product or solution. In order to solve problems, students must use a number of basic problem-solving techniques. These techniques add up to a "process" that can be used consistently to find solutions to many different types of problems. The ability to use a particular process or group of techniques to solve problems is a valuable "transferable skill”, that can be used in many different situations and for a variety of purposes. Students need to identify and become thoroughly familiar with the steps in the process they are using.  To help them do so, they must be required to maintain a record of their activities for each project. This record, which could take the form of a journal log, design brief, a technological report, or some similar type of documentation, will also be used in evaluating student performance. 

This course must use projects, and the activities and tasks required to complete them, as the primary means through which students learn the Electronic Circuit Fundamentals and reach the expected outcomes for the course or program. Projects may be very broad in scope (e.g., a multi-component project undertaken by the whole class) or may be narrow and focused (e.g., a project to learn a specific skill used in making part of a product). Each program should expose students to a variety of types of projects. 

Electronic Circuit Fundamentals must emphasize learning by doing. That is, the students should acquire knowledge and skills primarily through doing the specific tasks required to complete a project, rather than from texts or teacher instruction. Students understand concepts and procedures more readily when they encounter them first through concrete examples. 

Wherever possible, the course must emphasize independent and student centered or small-group learning activities. The purpose of using a student-centered format is to enable students to take progressively more responsibility for their own learning in preparation for a workplace that requires responsible, self-motivated workers capable of taking on new challenges. 

Module 1.0

Fundamentals of Electricity

Performance Indicators/Supporting Competencies

Students will develop the ability to:

1.1       Define atom, matter, element and compound

1.2
      Identify and describe the parts of an atom

1.3
      Describe how current flows in a circuit.

1.4
      Describe and demonstrate how electron flow is affected by conductors 

                   and non conductors. 

1.5       Know the value of wearing safety glasses during laboratory experiences.

1.6
      Demonstrate safe laboratory working habits around electricity.

1.7
      Understand the procedures to follow if an accident occurs.

1.8
      Explain the energy shells of the atom
1.9       Talk about electrostatic fields and the law of charges.
1.10       Explain Coulombs Law
1.11       Demonstrate how an electroscope can be used to detect electrostatic

              charges

1.12       Discuss the nature and atomic structure of matter
1.13       State the differences between conductors, insulators and semiconductors
1.14       Identify the parts of an electrical circuit
1.15       List the sources of voltage
1.16       Identify schematic symbols for voltage source, switch and lamp
1.17       Identify types of electrical drawings
1.18       Describe general safety precautions and first aid treatment for electrical

              shock and burns
Suggested Specific Instructional Strategies

1. After gaining familiarity with the periodic table, have students draw and label the parts of an atom for any selected conductor and semiconductor.

2. Develop unique analogies of the function of common components and their symbols or theories, and design a working model or refined drawing of one of the analogies presented.

3. Design a PowerPoint presentation that illustrates safe working habits around electricity or first aid techniques.

4. After demonstrating first aid for an electrical accident, have students role play the proper safety procedures.

5. After teaching students how to interpret a variety of electrical drawings, have students complete a breadboarding project using schematic diagrams.

Module 2.0

MATH FOR ELECTRICITY 
Students will develop the ability to:

2.1       Express calculations with the proper notation and prefix.

2.2
      Use a calculator or computer to solve mathematical expressions.

2.3
      Select the proper algorithm to solve electronic problems

2.4       Appreciate the benefits of knowing how to perform and use these

            calculations and notations.

2.5 
     Solve mathematical problems in the order of operation

2.6
     Change a fraction to a decimal

2.7       Raise a number to a power

2.8
      Find the root of a number

2.9
      Solve for unknown values using the basic rules for equations

2.10       Identify direct and inverse relationships

2.11       Use a scientific calculator to calculate powers of ten

Suggested Specific Instructional Strategies

1. Strengthen students understanding of mathematical concepts in electricity through computer assisted instruction.

2. Invite a panel of parents or community members who have mathematical related careers to discuss their careers and the importance of learning mathematical operations. 

3. Pose an electricity based circuit mathematical problem to students and have them analyze and recalculate the problem to troubleshoot where an error had occurred and discuss how that error could impact an individual or business. 

4. Using mathematical operations have students determine the basic ac wiring necessary to wire a proposed newly renovated home. 

5. Demonstrate additional mathematical operations that students can perform using scientific calculators as it relates to electronic circuit fundamentals. 

Module 3.0

CONDUCTORS, INSULATORS and RESISTORS 

Students will develop the ability to:

3.1       Calculate voltage, current and resistance for a series circuit.

3.2 
     Identify and construct a series circuit.

3.3 
     Measure voltage, current and resistance in a series circuit.

3.4
     Calculate voltage, current and resistance for a parallel circuit.

3.5
     Identify and construct a parallel circuit.

3.6
     Measure voltage, current and resistance in a parallel circuit,

3.7
     State the relationship between voltage, current and resistance.
3.8
     Explain the difference between resistance and conductance.
3.9
     Explain how electrical energy is converted to power in resistive circuits
3.10
      List the features of a series circuit
3.11
      List the features of parallel circuits
3.12
      Find equivalent resistance of a combination circuit
3.13       Discuss different types of switches and how they work.
3.14
       Explain how the size of a conductor relates to its resistance

3.15
       State the factors that determine the resistance of a conductor

3.16
       State the types of resistors

3.17
       Identify the resistance value of a resort using a standard color code

Suggested Specific Instructional Strategies

1. Using various meters and test equipment have students measure the voltage and current of photovoltaic cells connected in series, parallel and series-parallel and calculate the voltage, current, and resistance to determine if readings are within specifications.

2. Have a power company employee explain what voltage, current and resistance are and how the impact power generation and consumer safety.

3. After teaching students how to interpret schematic drawings and perform simple breadboarding operations, have the students complete a project where they can measure current, resistance and voltage.

4. Given a certain electrical device have students calculate the voltage, current and resistance using test equipment found in this device.

Module 4.0

ELECTRICAL CIRCUITS  
Students will develop the ability to:

4.1       Identify various circuit components

4.2 
State typical problems associated with components

4.3 
Describe the testing procedures used with different components.

4.4 
Define resistance

4.5 
Identify resistive components by means of shape and color coding,

4.6 
Read the value of a resistive device using a multimeter.


4.7    
Use Ohm’s law to determine the voltage, current and resistance of a 

simple circuit.

4.8 
Discuss the theory behind transferring electrical energy.
4.9 
Give characteristics of insulators, semiconductors, and conductors.
4.10       List the factors affecting resistance
4.11       Determine the value of various color coded resistors.
4.12       Calculate the total resistance, total voltage and voltage drop in a series 

  circuit

4.13   Calculate the total conductance and total resistance of parallel circuits

4.14   Calculate the total resistance of series-parallel circuits

4.15   Calculate the total voltage of sources connected  in series and parallel

Suggested Specific Instructional Strategies

1. To demonstrate the physiological effects of current voltage and resistance. Use a digital multimeter to measure the dry and wet skin contact resistances between various points and note and explain the differences in readings.

2. Apply Ohm’s law to develop a personal physiological chart. Have students compare the chart using spreadsheet software and discuss affecting factors.

3. Using a circuit simulation computer program have students design a circuit that will produce an alternating flashing light and uses at least 3 circuit components introduced in this module.

4. Students will use the circuit simulation program design to breadboard the circuit that was designed using the software.

5. Using the breadboarded design and circuit trace layout generate using the circuit simulation program, students will fabricate a PCB. 

Module 5.0

USING ELECTRICAL METERS 

Students will develop the ability to:


5.1        Identify the types of meters and common switches

5.2        Measure voltage, current and resistance


5.3
State the safety precautions to observe when using a meter


5.4 
Describe the meter specifications of analog and digital meters


5.5 
Test components and circuits for continuity


5.6
Explain the possible errors in making resistance tests.
Suggested Specific Instructional Strategies

1. Demonstrate the many different styles and types of electrical meters; explain the 2 main categories the all electrical meters fall under.

2. Perform a quick overview of all the parts of an analog multimeter and have students label and document the function of each of the parts on a paper drawing of an analog meter.

3. Present students with a bag of wires, fuses, switches, speakers and lamps and have them perform a continuity test on each component.

4. Present students with a bag of batteries of various voltages and have student’s measure DC voltage using the digital multimeter.

5. Using a breadboard design with a simple LED circuit have students measure the DC current, voltage and resistance within that simple electronic circuit

6. Given a bag of transistors and diodes and using the digital multimeter test the condition (good or bad) of each of the transistors and determine the type of transistor (NPN or PNP).

Module 6.0

ELECTRICAL POWER AND ELECTRICAL QUANTITIES 

Students will develop the ability to:

6.1       Calculate the total power of series, parallel and series-parallel circuits

6.2  
Calculate the power of individual resistances

6.3
Calculate the efficiency of devices or circuits 

6.4  
Calculate the resistance of wire with changes in temperature
6.5
Convert units of measurement to a lower or higher value

6.6 
State the standard international units of measurements

Suggested Specific Instructional Strategies

1. Using circuit computer simulation software have students design and construct and test a series circuit for predetermined voltages, current, power and resistance

2. Using circuit computer simulation software have students design and construct and test a parallel circuit for predetermined voltages, current, power and resistance

3. Using circuit computer simulation software have students design and construct and test a series-parallel circuit for predetermined voltages, current, power and resistance

4. Calculate using a scientific calculator all values necessary for a series-parallel circuit (voltage, current resistance and power), then construct a series parallel circuit using a breadboard.

Module 7.0

DC CIRCUIT ANALYSIS 

Students will develop the ability to:

7.1       Analyze series, parallel and series parallel circuits for unknown voltages, currents,

and resistances

7.2  
Solve circuit voltages using the voltage divider equation

7.3  
Solve circuit currents using the current divider equation

7.4  
Analyze resistive bridge circuits

7.5        Use pi and tee conversions to analyze resistive circuits. Apply Thevenin’s and

             Norton’s theorems to solve circuit problems

7.6
Determine load voltage and current for various load values connected to a network      

7.7  
Solve circuit problems for circuits with more than one voltage source

7.8 
Apply the superposition theorem to solve circuit problems

7.9
Work with simultaneous equations

           
7.10       Apply Millman’s theorem to solve circuit problems

Suggested Specific Instructional Strategies

1. Using computer simulations circuit software hypothesize the outcomes of analyze dc circuits. Solve the voltage, current and resistance using the software.

2. Using network theorems and computer circuit simulation software design circuits applying specific theorems.

3. Students can construct a timing circuit using the 555 timer IC and compare mathematical calculations, circuit simulation software, and circuit measurement results to ensure accuracy of calculations and measurements.

4. Students will then develop a series of circuits based upon the 555 timer IC and their calculations to develop skills in circuit design, fabrication, testing and troubleshooting.

Module 8.0

FUNDAMENTALS OF ALTERNATING CURRENT

Students will develop the ability to:

8.1       Identify X and Y axes and their polarities

8.2       Describe the difference between rectangular and polar notation

8.3       Explain the differences between linear and nonlinear graphs

8.4       Draw a line graph

8.5       Identify the types of graph paper scales

8.6       Convert between degrees, grad and radians

8.7       Convert between rectangular and polar notation

8.8       Determine angles and functions using at trigonometric table and          

calculator

8.9       Solve right triangles given one side and one angle

8.10 Find the angles of a triangle given two sides

8.11 Solve for the unknown of a triangle using Pythagorean theorem

Suggested Specific Instructional Strategies

1. Demonstrate the use of the scientific calculator as it applies to solving mathematical operations that relate to circuit devices.

2. Provide students a list of mathematical problems and have them select a number of problems to solve a series of mathematical problems.

3. Summarize the applications of specific operations and solve alternating current problems.

4. After practice activities of fundamental mathematical concepts students will compare their results if calculations using mathematical operations, circuit simulation software and circuit measurement results to ensure accuracy of the calculations and measurements in a circuit device.

Module 9.0

MAGNETISM 

Students will develop the ability to:



9.1       Explain the domain theory of magnetism






9.2       Calculate magnetomotive force, flux density, reluctance, permeability,  

and field intensity

9.3
State the factors that determine the strength of a magnetic field

Suggested Specific Instructional Strategies

1. Demonstrate the importance of magnetism in the development of alternating current.

2. Have students design and construct a motor based upon the principles of magnetism and connect a galvanometer and multimeter to the motor to monitor the voltage output. 

3. Using copper enamel magnetic wire, a magnet and a galvanometer have students generate electrical current.

4. Have students use an externally applied permanent magnet to deflect an oscilloscope beam.  

Module 10.0

ALTERNATING CURRENT 

Students will develop the ability to:

10.1 Define the process used to generate alternating current

10.2 Draw a graph of alternating current

10.3 Calculate peak, peak to peak, instantaneous, and root-mean-square 

values of alternating current

10.4 Identify the various frequencies on the frequency spectrum

Suggested Specific Instructional Strategies

1. Demonstrate the use of the multimeter when measuring ac voltages. Explain the dangers of ac voltage and the importance of setting the meter to the proper function and range for safety purposes.

2. Students will individually select a wall outlet within the classroom and using the digital multimeter set to the appropriate knob will measure and record the ac voltage source for that circuit.  

3. Using a classroom mockup of an ac circuit with a step up transformer students will measure and record the voltage of that circuit. 

4. Using digital multimeters students will measure the voltage of a 3 phase outlet and compare and contrast a single phase to a 3 phase outlet and calculate and graph the alternating current and identify the frequencies.

5. Using a plug in transformer students will measure the output voltage of the transformer when plugged into a wall outlet.

Module 11.0

THE OSCILLOSCOPE 

Students will develop the ability to:

11.1 
 Explain the basic operation of a typical oscilloscope, including   adjustment controls



11.2       Explain the divisions on the oscilloscope graticule

11.3       Measure peak to peak value and time period

11.4       Describe the precautions observed when using an oscilloscope



11.5       Measure dc voltage using an oscilloscope



11.6       Adjust a probe for proper compensation



11.7       Check for proper calibration of the oscilloscope



11.8       Identify waveform edges and various types of waveforms

11.9       Identify and make waveform measurements


           11.10       Measure the phase shift of two ac voltages


           11.11       Describe the differences between and ac square wave, dc pulses and a 

              square wave with dc offset

Suggested Specific Instructional Strategies

1. Demonstrate the safe operation of the oscilloscope and conduct a group discussion on causes and prevention of accidents as they relate to this piece of test equipment.

2. Utilize audio video materials to demonstrate the proper use of the oscilloscope.

3. Check individual student performance on the oscilloscope through performance and written evaluations.

4. Use appropriate instruction sheets and pictorials to demonstrate the proper techniques for using this test equipment. Have students maintain a file folder for reference during experimentation and project construction.

Module 12.0

RESISTIVE AC CIRCUITS 

Students will develop the ability to:

12.1       Apply Ohm’s law to ac resistive circuits

12.2       Describe the phase relationship between current and voltage in an ac           

              resistive circuit

12.3  Solve for voltage and currents in series and parallel ac resistive circuits

12.4       Solve for power in ac resistive circuits

Suggested Specific Instructional Strategies

1. Apply relevant mathematical and scientific concepts when confronted with problems to solve while working with components and circuits.

2. Students will observe the discharge of a large capacitor, and receive instruction on the effects of current and voltage on the human body in an ac circuit

3. Provide students with quick connect type circuits; design new specifications for the experimental circuit operation and have students calculate mathematically and determine based on those calculations what component changes need to be made to alter the system for those specifications. 

Module 13.0

REVERSE ELECTRONICS

Students will develop the ability to:

13.1 Follow safe operating practices and procedures in the electronics 

              laboratory and demonstrate cooperative working attitudes

13.2  Recognize components, devices and assembly techniques that       

              determine product cost and durability

13.3  Read and interpret simple graphic diagrams and schematics for     

              electronic circuits.

13.4  Explain and compare basic specifications, parameters and efficiency     

              ratings for common electronic devices

Suggested Specific Instructional Strategies

1. Introduce electronics technology and the role it plays in society.

2. Discuss in small groups how society affects technology and technology affects society.

3. Describe creativity and the role it plays in the technological development of electronics. 

4. Explore several websites of creativity and how electronic devices operate

5. Brainstorm ways to improve the selected electronic component design after disassembling.

Module 14.0

CONSUMER ELECTRONICS 

Students will develop the ability to:

14.1  Analyze the product function and cost efficiency in terms of basic human 

       needs and wants

14.2 
 Annotate possible impacts of product use and manufacture on     

              resources and the environment.

14.3       Recognize components, devices and assembly techniques that 

              determine product cost and durability

14.4 Interpret consumer electronic websites that describe product design,               operation and frequency of repair information

Suggested Specific Instructional Strategies

1. Develop select criteria and a checklist used in consideration of making purchasing decisions of a consumer electronics device.

2. Using the internet have students compare and contrast product quality, efficiency, frequency of repair.

3. plan a field trip to a local consumer electronics manufacturer to observe assembly techniques and equipment design procedures.

4. Have a product designer speak to the class and present his/her portfolio of designs of consumer electronic devices.

5. Disassemble a variety of nonfunctioning consumer electronics devices and using the test instrumentation attempt to repair the item.
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Specific Content Web Resources

Internet Resources:

http://www.technologystudent.com/
http://www.doctronics.co.uk/design.htm
http://www.pte.state.id.us/tradeind/tipdf/secelect.pdf
http://www.sasked.gov.sk.ca/docs/paa/elec/
http://www.ieee.org/portal/index.jsp
http://www.millenniumwave.com/
http://www.octe.on.ca/g11armdoc/commelec.htm
http://www.school-for-champions.com/science/ac.htm
http://www.school-for-champions.com/science/dc.htm
http://www.sunblock99.org.uk/sb99/people/DMackay/title.html
http://www.sweethaven.com/acee/
http://www.elec-toolbox.com/
http://www.circuit-magic.com/laws.htm
http://www.bowest.com.au/library/formulae.html
http://www.ndt-ed.org/EducationResources/HighSchool/Electricity/workwithelectricity.htm
http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
DVD, VHS, and Other Instructional Technology Resources

Electrical Principles #HIM25282VHS, Shopware, 19 minutes, $97.95

Electrical Circuits: Ohms’ Law, HIM25275 VHS, Shopware,18 minutes $97.95

Electrical Troubleshooting, HIM25291 VHS, Shopware, 21 minutes, $122.95

Electrical Troubleshooting, HIM#25305 VHS, Shopware, 22 minutes, $97.95

Electrical Safety, GZL14463 VHS, Cambridge Educational, 30 minutes, $79.95

Digital Multimeter Principles, 1494-2 VHS, American Technical Publishers, 29 minutes, $36.00

Fundamentals of Electrical Systems Software series parts 1, 2, 3, HCE24076 CD ROM, Meridian Education Corporation, $242.95

Electrical Conductors Part s 1 and 2, NIM-MAJ-45-V13 VHS, NIMCO, 15 minutes, $189.95

Basic Electricity, NIM-PR-14-V13 VHS, NIMCO, 18 minutes, $129.95

Appendices 

The National Academy of Sciences Standards:
 
          1.0 Science Inquiry

1.1 Ability necessary to do scientific inquiry

1.2 Understandings about scientific inquiry

 

2.0 Physical Science

          2.1 Structure of atoms

          2.2 Structure and properties of matter

          2.3 Chemical reactions

          2.4 Motions and forces

          2.5 Conservation of energy and increase in disorder

          2.6 Interactions of energy and matter

 

3.0 Life Science

          3.1 The cell

          3.2 Molecular basis of heredity

          3.3 Biological evolution

          3.4 Interdependence of organisms

          3.5 Matter, energy, and organization in living systems

          3.6 Behavior of organisms

 

4.0 Science and Technology

          4.1 Abilities of technological design

          4.2 Understandings about science and technology

 

5.0 Science in Personal and Social Perspectives

          5.1 Personal and community health

          5.2 population growth

          5.3 Natural resources

          5.4 Environmental quality

          5.5 Natural and human-induced hazards

          5.6 Science and technology in local, national, and global 

                challenges

 

6.0 History and Nature of Science

          6.1 Science as a human endeavor

          6.2 Nature of scientific knowledge

          6.3 Historical perspectives

 
The National Council of Teachers of Mathematics Standards:
 
          1.0 Numbers and Operations

1.1 Understand numbers, ways of representing numbers, 

    relationships among numbers, and number systems

1.2  Understand the meaning of operations and how they  

    relate to each other

1.3  Use computational tools and strategies fluently and 

    estimate appropriately

 

2.0 Patterns, Functions, and Algebra

          2.1 Understand various types of patterns and functional 

relationships

          2.2 Use symbolic forms to represent and analyze 

mathematical situations and structures

          2.3 Use mathematical models and analyze change in both 

real and abstract contexts

 

3.0 Geometry and Spatial Sense

          3.1 Analyze characteristics and properties of two- and 

three-dimensional geometric objects

          3.2 Select and use different representational systems, 

including coordinate geometry and graph theory

          3.3 Recognize the usefulness of transformations and 

analyzing mathematical situations

          3.4 Use visualization and spatial reasoning to solve 

problems both within and outside of mathematics

 

4.0 Measurement

          4.1 Understand attributes, units, and systems of 

measurements

          4.2 Apply a variety of techniques, tools, and formulas for 

determining measurements

 

          5.0 Data Analysis, Statistics, and Probability

                   5.1 Pose questions and collect, organize, and represent 

data to answer those questions

                   5.2 Interpret data using methods of exploratory data 

analysis

                   5.3 Develop and evaluate inferences, predictions, and 

arguments that are based on data

                   5.4 Understand and apply basic notions of chance and 

probability

 

          6.0 Problem Solving

                   6.1 Build new mathematical knowledge through their work 

with problems

                   6.2 Develop a disposition to formulate, represent, 

abstract, and generalize in situations within and 

outside mathematics

                   6.3 Apply a wide variety of strategies to solve problems 

and adapt the strategies to new situations

                   6.4 Monitor and reflect on their mathematical thinking in 

solving problems

 

          

         7.0 Reasoning and Proof

                   7.1 Recognize reasoning and proof as essential and 

powerful parts of mathematics

                   7.2 Make and investigate mathematical conjectures

                   7.3 Develop and evaluate mathematical arguments and 

proofs

                   7.4 Select and use various types of reasoning and 

methods of proof as appropriate

 

          8.0 Communication

                   8.1 Organize and consolidate their mathematical thinking 

to communicate with others

                   8.2 Express mathematical ideas coherently and clearly to 

peers, teachers, and others

                   8.3 Extend their mathematical knowledge by considering 

the thinking and strategies of others

                   8.4 Use the language of mathematics as a precise means 

of mathematical expression

 

          9.0 Connections

                   9.1 Recognize and use connections among different 

mathematical ideas

9.2 Understand how mathematical ideas build on one 

another to produce a coherent whole

                   9.3 Recognize, use, and learn about mathematics in 

contexts outside of mathematics

 

          10.0 Representation

                  10.1 Create and use representations to organize, record, 

and communicate mathematical ideas

                  10.2 Develop a repertoire of mathematical representations 

that can be used purposefully, flexibly, and 

appropriately

                  10.3 Use representations to model and interpret physical, 

social, and mathematical phenomena

 

International Technology Education Association Standards:
 
1.0  The Nature of Technology

1.1  Students will develop an understanding of the  

    Characteristics and scope of technology.

1.2  Students will develop an understanding of the core  

    concepts of technology.

1.3  Students will develop an understanding of the 

    relationships among technologies and connections 

between technology and other fields of study.

 

2.0  Technology and Society

2.1  Students will develop an understanding of the 

    cultural, social, economic, and political effects of 

technology.

2.2  Students will develop an understanding of the effects 

of technology on the environment.

2.3  Students will develop an understanding of the role of 

society in the development and use of technology.

2.4  Students will develop an understanding of the 

influence of technology on history.

 

3.0  Design

3.1  Students will develop an understanding of the 

attributes of design.     

3.2  Students will develop an understanding of 

engineering design.

3.3  Students will develop an understanding of the role of 

troubleshooting, research and development, 

invention and innovation, and experimentation in problem solving.

 

4.0  Abilities for a Technological World

4.1  Students will develop the abilities necessary to apply 

the design process.

4.2  Students will develop the abilities to use and maintain 

technological products and systems.

4.3  Students will develop the abilities to assess the 

impact of products and systems.

 

5.0  The Designed World

5.1  Students will develop an understanding of and be 

able to select and use medical technologies.

5.2  Students will develop an understanding of and be 

able to select and use agricultural and related biotechnologies.

5.3  Students will develop an understanding of and be 

able to select and use energy and power technologies.

5.4  Students will develop an understanding of and be 

able to select and use information and communication technologies.

5.5  Students will develop an understanding of and be 

able to select and use transportation technologies.

5.6  Students will develop an understanding of and be 

able to select and use manufacturing technologies.

5.7  Students will develop an understanding of and be 

able to select and use construction technologies.

General Web Resources

Academy of Applied Science (AAS)

American Association for the Advancement of Science

American Chemical Society (ACS)

American Society of Mechanical Engineers (ASME) 

ASEE EngineeringK12 Center

Association for Career and Technical Education (ACTE)

Council on Technology Teacher Education (CTTE)

Dr. Waite's SUNY Oswego Academic Web Site

Einstein Project

Electronic Industries Foundation

Epsilon Pi Tau Honorary Fraternity in Technology

Florida Technology Education Association

For Inspiration and Recognition of Science and Technology (FIRST)

Four County Technology Association (Rochester Area)

Future Scientists and Engineers of America (FSEA)

History of Education - Selected Moments of 20th Century

History of Science Society

Inner Auto

Innovation Curriculum Online Network

Institute for Electrical and Electronic Engineers (IEEE)

International Society for Technology in Education

International Technology Education Association

JETS

Journal of Technology Education

Journal of Technology Education

KISS Institute for Practical Robotics (KIPR)

Microsoft Educator Resources

Mohawk Valley Technology Education Association

Montgomery Public Schools

NASA - Education Program

Nassau Technology Educators Association

National Academy of Engineering

National Academy of Engineering: TECHNICALLY SPEAKING

National Aeronautics and Space Administration (NASA)

National Renewable Energy Laboratory (NREL)

National Research Council

National Science Foundation

National Society of Professional Engineers

New York State Technology Education Association

Niagara County & Western New York TEA

Ohio State University

Oswego Technology Education Association

Project Lead The Way

Sills USA 

Society for Philosophy and Technology

Society for the History of Technology

Suffolk Technology Education Association

SUNY Oswego Dept of Technology

Teacher Certification Office NYS

TECH CORPS

Tech Learning

Techne Journal

Technology for All Americans Project (standards)

Technology Student Association

Technology Student Association (TSA)

The Learning Institute of Technology Education (LITE)

TIES Magazine

U.S. Department of Education



Appendix  - Students with Disabilities


The Board of Regents, through part 100 Regulations of the Commissioner, the Action Plan, and The Compact for Learning, has made a strong commitment to integrating the education of students with disabilities into the total school program.  According to Section 100.2(s) of the Regulations of the “Commissioner of Education, “Each student with a handicapping condition as such term is defined in Section 200.1(ii) of this Chapter, shall have access to the full range of programs and services set forth in this Part to the extent that such programs and services are appropriate to such student’s special educational needs”.  Districts must have policies and procedures in place to make sure that students with disabilities have equal opportunities to access diploma credits, courses, and requirements.


The majority of students with disabilities have the intellectual potential to master the curricula content requirements of a high school diploma.  Most students who require special education attend regular education classes in conjunction with specialized instruction and/or related services.  The students must attain the same academic standards as their non-disabled peers to meet graduation requirements, and, therefore, must receive instruction in the same content area, at all grade levels.  This will ensure that they have the same informational base necessary to pass statewide testing programs and meet diploma requirements.


Teachers certified in the subject area should become aware of the needs of students with disabilities who are participating in their classes.  Instructional techniques and materials must be modified to the extent appropriate to provide students with disabilities the opportunity to meet diploma requirements.  Information or assistance is available through special education teachers, administrators, the Committee on Special Education (CSE) or student’s Individualized Education Program (IEP).

Strategies for Modifying Instructional Techniques and Materials.

1. Students with disabilities may use alternative testing techniques.  The needed testing modification must be identified in the student’s Individualized Education Program (IEP).  Both special and regular education teachers need to work in close cooperation so that the testing modifications can be used consistently throughout the student’s program.

2. Identify, define, and pre-teach key vocabulary.  Many terms in this syllabus are specific, and some students with disabilities will need continuous reinforcement to learn them.  It would be helpful to provide a list of these key words in the special education teacher in order to provide additional reinforcement in the special education setting.

3. Assign a partner for the duration of a unit to a student as an additional resource to facilitate clarification of daily assignments, timelines for assignments, and access to daily notes.

4. When assigning long-term projects or reports, provide a timeline with benchmarks as indicators for completion of major sections.  Students who have difficulty with organizational skills and time sequence ma need to see completion of sections to maintain the organization of a lengthy project or report.

Infusing Awareness of Persons with Disabilities Through Curriculum.

In keeping with the concept of integration, the following sub goal of the Action Plan was established.

In all subject areas, revisions in the syllabi will include materials and activities related to generic subgoals, such as problem solving, reasoning skills, speaking, capacity to search for information, the use of libraries, and increasing student awareness of and information about the disabled.

The purpose of this subgoal is to ensure that appropriate activities and materials are available to increase student awareness of disabilities.

The curriculum, by design, includes information, activities, and materials regarding persons with disabilities.  Teachers are encouraged to include other examples as may be appropriate to their classroom or the situation at hand.

Appendix  - Student Leadership Skills

Development of leadership skills is an integral part of occupational education in New York State.  The New York State Education Department states “each education agency should provide to every student the opportunity to participate in student leadership development activities.  All occupational education students should be provided the opportunity to participate in the educational activities of the student organization(s) which most directly relate(s) to their chosen educational program”.


Leadership skills should be incorporated in the New York state occupational education curricula to assist students to become better citizens with positive qualities and attitudes.  Each individual should develop skills in communications, decision making/problem solving, human relations, management, and motivational techniques.


Leadership skill may be incorporated into the curricula as competencies (performance indicators) to be developed by every student or included within the suggested instructional strategies.  Teachers providing instruction through occupational educational curricula should familiarize themselves with the competencies.  Assistance may be requested from the State adviser of the occupational student organization related to the program area.


Students who elect to become active members in student leadership organizations chartered by NYSED have the advantage of the practical forum to practice leadership skills in an action-oriented format.  They have the potential for recognition at the local, state, and national level.


More information in Technology Education can be found at the Technology Education Student Association web site at:

http://www.tsawww.org  

