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Course Overview:

     In this course, students will be introduced to the study of technology.  Students will be able to participate in activities like CO2 dragsters, electronics, robotics, rockets etc.  Through hands on activities the students will become more technologically literate.  They will see how it has effected our lives and changed our society.
Resources:                                                                                                                                       Standards for Technological Literacy                                                                                     International Technology Education Association (ITEA)                                                               ISBN:  1-887101-02-0

     The Enabling Competencies below reflect the “Standards for Technological Literacy” as developed by the International Technology Education Association (ITEA).  The numbers and letters noted in parenthesis below refer to the ITEA Standards and Benchmark Topics.
Student Competencies and Outcomes
	Unit 1:  CO2 Dragsters

Enabling Competencies:

1.1 Apply design process (11h)

1.2 Make a product or a system (11e)

1.3 Modeling, testing, evaluating, and modifying (9h)

1.4 Design leads to useful products and systems (8e)

1.5 Systems thinking involves considering how every part relates to others (2n)

1.6 Requirements are the parameters placed on the development of a product or system (2r)

1.7 Trade-off is a decision process recognizing the need for careful compromises among competing factors (13E)

1.8 Subsystems of transportations systems (18G)

1.9 Energy is the capacity to do work (16E)

1.10 Design and use instruments to collect data (13E)

	Integration Skills:

1.1 Draw rough draft of their CO2 car

1.2 Make a prototype dragster

1.3 Test and evaluate CO2 cars using wind tunnel

1.4 Race vehicles
1.5 Analyze the interrelation between vehicle weight and strength or speed (bass/balsa)

1.6 Follow set specifications while constructing CO2 dragster 

1.7 Assessing the trade-off of weight vs. strength or speed (bass/balsa)

1.8 Design, build, and test subsystems employed in CO2 dragsters (ie suspension, propulsion, guidance, etc.) 

1.9 Launch vehicles with CO2 cartridges 

1.10 Measure weight, friction, and aerodynamics of CO2 dragsters



	Unit 2: Rocketry

Enabling Competencies:

2.1 Discover the influence of technology on history (7)

2.2 Gain knowledge from other fields of study and technology (3f)

2.3 Make a product or a system (11e) (9H)
2.4 Systems thinking involves considering how every part relates to others (2n)

2.5 Requirements are the parameters placed on the development of a product or system (2r)

2.6 Trade-off is a decision process recognizing the need for careful compromises among competing factors (2s) (13E)
2.7 Design and use instruments to collect data (13F)

2.8  Subsystems of a transportation system (18G)

2.9  Development driven by demands, value, and interest   (6C)
	Integration Skills:

2.1 Study history of rocketry

2.2 Study Newton’s Laws of Motion

2.2 Calculate rocket height using trigonometry

2.3 Design and build rocket

2.4 Analyzing relationships between fin size, fin placement, center or gravity, center of pressure and rocket performance 

2.5 Build a rocket with constraints (limited materials

2.6 Analyzing the relationship between variables in rocket construction (i.e. number and size of fins, drag, and stability) 

2.7  Use an altimeter to determine rocket height
2.8 discuss subsystems found on a rocket (i.e. guidance, propulsion, recovery, etc.)

2.9  Discuss use and value of rockets



	Unit 3: Magnetic Levitation

Enabling Competencies:

3.1 Discover the influence of technology on history (7)

3.2 Apply design process (11h) (18F)
3.3 Make a product or a system (11e) (18G) 
3.4 Modeling, testing, evaluating, and modifying (9h)

3.5 Understand that power is the rate at which energy is converted from one form to another (16g) 

3.6 Design leads to useful products and systems (8e)
3.7 New products and systems can be developed to solve problems or to do things that could not be done without the help of technology (1F)

3.8 Technology is the result of individual or collective needs (1G)

3.9 Requirements are the parameters placed on the development of a product or system (2r)

	 Integration Skills:
3.1 Study history of magnetic levitation 

3.2 design magnetic levitation vehicles

3.3 build magnetic levitation vehicles

3.4 test vehicles 

3.5 discuss the maglev propulsion system
3.6 race final version of maglev vehicles
3.7 students discover that new technology can be a solution for transportation problems

3.8 students discover that the need for efficient transportation is met through technology

3.9 students build maglev vehicles follow set specifications and design constraints



	Unit 4: Truss Construction 

(towers with 7th graders, bridges with 8th graders)

Enabling Competencies:

4.1 Physics of truss construction (3f)

4.2 Design truss system (8e) (20f) (20i) 

4.3 Build (11L)

4.4 Test and evaluate (11k)

4.5 Evaluate design efficiency (9h)
4.6 Systems thinking involves considering how every part relates to others (2n)

4.7 Requirements are the parameters placed on the development of a product or system (2r)

4.8 Trade-off is a decision process recognizing the need for careful compromises among competing factors (2s)


	Integration Skills:

4.1 Study truss design

4.2 Draw plans for tower (bridge)

4.3 Make a truss product or bridge system

4.4 Perform structural stress-test 

4.5 Re-evaluate structural design (crush test)
4.6 Build and test structure to see the relationship between the four stresses (tension, compression, torsion and shear)
4.7 Build trusses per specs with constraints 
4.8 Use math to calculate the efficiency and the weight to strength trade off


	Unit 5: Epicenter Technology

Enabling Competencies:
5.1 Physics of truss construction (3f)

5.2 Design truss system (8e) (20f) (20i)

5.3 History of earthquakes (3f)

5.4 Knowledge of geology (3f)

5.5 Build (11L)

5.6 Test and evaluate (11k)

5.7 Evaluate design efficiency (9k)

5.8 Systems thinking involves considering how every part relates to others (2n)

5.9 Requirements are the parameters placed on the development of a product or system (2r)

5.10 Trade-off is a decision process recognizing the need for careful compromises among competing factors (2s)


	Integration Skills:

5.1 Study truss design

5.2 Draw plans for tower (bridge)

5.3 Alaska 1964 earthquake

5.4 Demonstration of Plate Tectonics

(p-waves, s-waves)
5.5 Make a truss product or bridge system

5.6 Perform structural stress-test
5.7 Re-evaluate structural design (crush test)
5.8 Build and test structure to see the relationship between the four stresses (tension, compression, torsion and shear)

5.9 Build trusses according to specifications 5.10 Use math to calculate the efficiency and the weight to strength trade off



	Unit 6: Boat Science

Enabling Competencies:

6.1 Apply design process (11h)

6.2 Make a product or a system (11e)

6.3 Modeling, testing, evaluating, and modifying (9h)

6.4 Design leads to useful products and systems (8e)
6.5 Systems thinking involves considering how every part relates to others (2n)

6.6 Trade-off is a decision process recognizing the need for careful compromises among competing factors (2s)

6.7 Controls are mechanisms that cause a change in a system. (2v)


	Integration Skills:

6.1 Draw rough draft of their boat

6.2 Make a prototype boat

6.3 Test and evaluate boat buoyancy/speed using tank

6.4 Race vehicles

6.5 Test the relationship between prop size and pitch in optimizing performance
6.6 Demonstrate an understanding of the trade-off of prop pitch to rpm.

6.7 Build boats with controls such as rudders



	Unit 7: Aviation 

Enabling Competencies:

7.1 Influence of technology on history (7i)

7.2 Knowledge from other fields (aerodynamics) (3f)

7.3 Apply the design process (11h)

7.4 Make a product or a system (11e)

7.5 Test and evaluate (11k)

7.6 Systems thinking involves considering how every part relates to others (2n)

7.7 Requirements are the parameters placed on the development of a product or system (2r) 7.8 Controls are mechanisms that cause a change in a system. (2v)
	Integration Skills:

7.1 History of aviation video and discussion 

7.2 Physics of aerial flight

7.3 Design airfoil (or airplane)

7.4 Construct airfoil 

7.5 Fly the plane (airfoil)

7.6 Use wind tunnel to demonstrate an understanding of the systems that influence lift and drag.
7.7 Build planes with design constraints.

7.8 Learn axis of flight with flight simulator and airplane construction.

	Unit 8: Laser/ Fiber Optics Technology
Enabling Competencies:

8.1 Knowledge from other fields in technology (3f)

8.2 Advances and innovations in medical technology (14g)
8.3 Usefulness of Laser technology (1F)
8.4 Information and communication systems
        (17I)
   8.5 Technology is linked to creativity which             results in innovation. (1H)

   8.6  Interaction of systems (3D)

   8.7  Development of devices to repair or replace parts of the body (14E)
	Integration Skills:

8.1 Define laser vocabulary/terms

8.2 Discuss application of laser technology in medical profession

8.3 Discuss applications of laser technology

8.4 Transmit and receive sound via laser beam

8.5  Students understand that lasers and fiber optics are results of creative innovation.
8.6 Draw and label parts of a gas laser

8.7 Discuss lasers medical applications



	Unit 9: Robotics

Enabling Competencies:

9.1 Knowledge from other fields in technology (3f)

9.2 Apply the design process (11h)

9.3 Design leads to useful product and systems (8e)
9.4 Energy has the capacity to do work (16g)

9.5 Manufacturing process (19i)

9.6 Troubleshooting (10f)

9.7 Experimentation (10h) 

9.8 Communication systems encode, transmit, and receive information (17i)

 9.9 Technology is the result of individual or      collective needs (1G)

  9.10 Requirements are the parameters placed on the development of a product or system (2r) 

9.11 Controls are mechanisms that cause a change in a system. (2v)

9.12 Technological systems can be connected to one another. (2p)


	Integration Skills:

9.1 Define robotics vocabulary/terms

9.2 Design robotic inventions 

9.3 Build robots

9.4 Perform a task using a robot

9.5 Discuss application of robotics technology in manufacturing fields

9.6 Discuss application of laser technology

9.7 Trial and error experiments

9.8 Program robot to perform task (s)
9.9 Robots are needed as work saving devices.
9.10 Robots are built with limited materials.
9.11 Students control axis of movement on robots.
9.12 Students convert forms of energy from mechanical to electrical and back again.


	Unit 10: Electricity/Electronics

Enabling Competencies:

10.1 Knowledge from other fields in technology (3f) Power systems (16h)

10.2 Influence of technology on history (7i) 

10.3 Experimentation (10h) How things work (12h)

10.4 Communication systems encode, transmit, and receive information (17i)

10.5 Systems thinking involves considering how every part relates to others (2n)

10.6 Malfunctions of any part of a system may affect the function and quality of the system. (2q)
10.7 Energy and Power Technology (16E, 16F, 16G)
	Integration Skills:

10.1 Describe use of resistors, capacitors, and other electronic components 

10.2 Discuss history and application of electronics and electricity 

10.3 Discover component function through use of electronics/electricity kits

10.4 Demonstrate application of graphic language (schematics)

10.5 Students discover that electronic circuits fail to work if not built properly.

10.6 Students discover that when a single component fails, the entire circuit malfunctions.
10.7 Students experiment with motors and generators


	Unit 11: Hot Air Balloons

Enabling Competencies:

11.1 Influence of technology on history (7i) Ethical Issues [use in warfare] (4f)

11.2 Knowledge from other fields (3f)

11.3 Design and operation of transportation systems (18f)

11.4 Follow step-by-step instructions (12d)

11.5 Systems thinking involves considering how every part relates to others (2n)
11.6 Knowledge from other fields of study and technology…..mathematics (3F) 

11.7 Knowledge from other fields of study and technology…..science (3F)

	Integration Skills:

11.1 Introduce history of air travel/balloons

11.2 Discuss properties of air/balloon science

11.3 Discuss construction of balloons

11.4 Construct a Hot air balloon

11.5 Students discover that balloons with larger volumes have a greater lifting capacity
11.6 Determine lifting capacity by calculating volume of balloon

11.7 Demonstrate “Properties of Air”


	Unit 12: Machine/Tool Use

Enabling Competencies:

12.1 Safely use tools to diagnose, adjust, and repair (12i) 
12.2 Routine maintenance extends equipment life and functionality (2U)     

	Integration Skills:

12.1 Proper use, care, and maintenance of tools and equipment.   Use personal protective equipment
12.2 Students practice maintenance of equipment


	Unit 13: Drafting

Enabling Competencies:

13.1 Communication through symbols (17Q) Requirements (8G) Design processes (8H)

13.2 Requirements (8G) Design processes (8H) 

13.3 Communication systems transmit information(17I)         Language of Technology (17K) Iteration (9F)

13.4 Safely use tools to diagnose adjust, and repair. (12I)

13.5 Design processes (8H) Language of Technology (17K)

13.6 New products can be developed to solve problems or to help do things that could not be done without the help of technology. (1f)
13.7 Requirements are the parameters placed on the development of a product or system (2r)
13.8 Trade-off is a decision process recognizing the need for careful compromises among competing factors (2s)

	Integration Skills:

13.1 Learn basic drafting principles.

13.2 Use the six regular views to represent an object.

13.3 Accurately describe an object using proper drafting principles. 

13.4 Use a drafting board, triangle and other drafting tools correctly.

13.5 Learn and use a CAD program to describe and object.

13.6 Students discover the speed and accuracy of editing CAD vs. hand drafting.

13.7 Parameters are placed upon students drawings.

13.8 Students design with an awareness of trade-offs (i.e. # of rooms vs. room size)



	Unit 14: Woodworking 

Enabling Competencies:

14.1 Design of products (19B)  

14.2 Manufacturing systems (19F)

14.3 Manufacturing goods (19G)

14.4 Manufacturing processes (19D)

14.5 Manufacturing processes (19H)


	Integration Skills:  

14.1 Design a simple project to make.

14.2 Use the available tools to complete your project.

14.3 Work with natural materials to make a finished project.

14.4 Paint and finish your project correctly.

14.5 Know and use different kinds of joinery.



	Unit 15: Video Production

Enabling Competencies:

15.1 Information and communications systems (17H) Parts of information and communication systems (17L)Factors influencing the design of a message (17J)

15.2 Information and communications systems (17H) Parts of information and communication systems(17L)
15.3 Communications (17F)

15.4 New products can be developed to solve problems or to help do things that could not be done without the help of technology. (1f)

15.5 Technology is the result of individual or      collective needs (1G)
15.6 Controls are mechanisms that cause a change in a system. (2v)

	Integration Skills:

15.1  Camcorder operation, video filming technique, audio technique, and storyboarding 

15.2 Use a video editing program to edit the video for final production

15.3 Produce a video message or event.
15.4 Students use current software and hardware in video production.

15.5 Video production is creativity driven.

15.6 Students use editing controls such as fade-ins, transitions and effects.


	Unit 16: Building Construction 

Enabling Competencies:

16.1 Construction Design (20F) Purpose of structures (20H) Design process (8H)

16.2 Apply design process (11H) Make a product, system or model (11L) (9E) (9H)

16.3 Knowledge from other fields (3G)

16.4 Systems thinking involves considering how every part relates to others (2n)


	Integration Skills:

16.1 Draw a floor plan

16.2 Building a model of a home

16.3 Use basic measuring skills to make a scaled drawing.

16.4 Students incorporate part of a heating, plumbing or electrical system in their structure

	Unit 17: Tetrahedral Kites 

Enabling Competencies:

17.1 History of technology (7I)

17.2 Knowledge from other fields of study (3F)

17.3 Follow step-by-step instructions (12D)

	Integration Skills

17.1 Study of the history of kites

17.2 Study the science behind strength of shapes.

17.3 Build a Tetrahedral kite 

	Unit 18: Problem Solving Activities
Enabling Competencies

18.1 The design process (8H)

18.2 Modeling testing evaluating and modifying (9H)  Experimentation (10H)


	Integration Skills 

18.1 Design different problem solving projects (i.e. paper bridges, drinking straw vehicles, paper dice, balloon powered monorail vehicle, egg drop  etc) .

18.2 Build different problem solving projects and modify them to better satisfy challenge requirements

	Unit 19: Reciprocation Engine Theory
Enabling Competencies

19.1  Usefulness of technology (1G)  Reduce negative consequence of technology (5H)  Environmental vs. economic concerns (5F)

19.2 Follow step by step instruction (12D)  Safely use tools (12I)

19.3  History of technology (7I)

19.4  Systems and subsystems  (18G)

19.5  Systems thinking involves considering how every part relates to others (2N)

19.6 Routine maintenance extends equipment life and functionality.  (2U)  

	Integration Skills 

19.1 Discuss the positive and negative impacts of the internal combustion engine.
19.2  Disassemble and reassemble a small engine

19.3 Discuss the history of the engine.

19.4 Discuss the function of the individual parts that make up a working engine.

19.5 Students understand the interrelationship of engine parts.

19.6 Students practice maintenance on engines.

	Unit 20:  Air, Land, and Sea Challenge

Enabling Competencies
20.1 Brainstorming (9G)    Creativity in considering all ideas (9D)    
20.2 Apply design process (11H)  Design  and operation of transportation systems (18F)

20.3 Make a product or system (11L)

	Integration Skills 
20.1 Preplanning solutions to meet design challenge
20.2 Design a vehicle or device to move object required distance
20.3 Build vehicle or device to meet challenge 

	Unit 21:  Plastics Technology    

Enabling Competencies
21.1  Management of waste (5D)
21.2  Manufacturing systems (19G)   Materials use  (19J)


	Integration Skills 

21.1  Discussion of environmental issues

21.2 Production of plastic items (wheels, propellers, etc.)  

	Unit 22:  Satellite/GPS technology    

Enabling Competencies
22.1  Usefulness of technology (1F)

22.2  Design and use instruments to collect data (13F)
22.3 Interaction of systems (3D)
Operate systems (12K) 

22.4 Evolution of techniques, measurement and resources (7E)
22.5  Design and use instruments to collect data (13F) 
22.6  Interpret and evaluate accuracy of information (13I)  

22.7  Communication systems encode, transmit, and receive information(17I)


	Integration Skills 

22.1  Demonstrate the usefulness of satellites and GPS systems
22.2  Use GPS to collect data and plot locations

22.3 Discuss and demonstrate the satellite transmitter and receiver systems
22.4  Discuss and demonstrate the use of earlier technology in comparison to GPS
22.5  Use GPS to collect data

22.6  Compare accuracy of GPS units

22.7  Use model to demonstrate satellite systems   

 

	Unit 23:  Space Technology    

Enabling Competencies
23.1 


	Integration Skills 

23.1 

	Unit 24:  Digital Photography    

Enabling Competencies
24.1  Useful (1F)

24.2 Evolution of techniques, measurement and resources (7E) 

24.3  Information and communication systems (17H) 


	Integration Skills 

24.1  make a Powerpoint presentation with still digital images
24.2  Discuss and demonstrate the advantages and disadvantages of digital photography vs. traditional photography technology
24.3  Use a digital camera to convey a message 

	Unit 25:  Hovercraft Technology    

Enabling Competencies
25.1  Development driven by demands, values and interests (6D) 

25.2  Apply the design process (11H)  

25.3   Design and operation of transportation systems (18F)

	Integration Skills 

25.1  Discussion of development of hovercraft technology  

25.2  build hovercrafts

25.3  Discuss operation of hovercraft transportation system 



	Unit 26:  Mass Production    

Enabling Competencies
26.1  Development driven by demands, values, and interests
26.2  Manufacturing processes (19H)   


	Integration Skills 

26.1  Discuss demand for a class built project
26.2 Mass produce a product (i.e. birdhouses, fingerboards, etc.) 
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