Technology Education 8
Course Title:   Grade 8 Technology/Engineering--- CO² Dragsters, Game Fabrications, Steam Boats, Hydraulic Robots, Robot Car Programming 
Department:   Science
Primary Course Materials:    The course involves varied materials (wood, metals and Styrofoam), that are used to solve present-day problems involving technologies. A manufacturing/ construction lab, complete  with hand and power tools is utilized in conjunction with a ‘clean room’, containing 24 networked computers and a Smartboard/ projector.
Course Description:   Technology/Engineering works in conjunction with science to expand our capacity to understand the world.  The focus of this Technology/Engineering class is on applied technologies such as engineering design, and transportation. 

Students pursue engineering questions and technological solutions that emphasize research and problem solving. They identify and understand the five elements of a technology system (goal, inputs, processes, outputs, and feedback). They acquire basic safety skills in the use of hand tools, power tools, and machines. They explore engineering design; materials, tools, and machines; and communication, manufacturing, construction, transportation, and bioengineering technologies.  Grades 8 students use knowledge acquired in their mathematics and science curricula to understand engineering. They achieve a more advanced level of skill in engineering design by learning to conceptualize a problem using 3 dimensional modeling software, and use hand and power tools to construct their prototypes, test their prototypes, and make modifications as necessary. The culmination of the engineering design experience is the development and delivery of an engineering presentation. This class utilizes instructional technology, such as computer applications, to accent instruction.

Essential Questions: 
1. Transportation technology
a. How are dragsters designed to operate as fast as possible?
b. What alternate forms of energy can be used to successfully ‘drive’ a mode of transport?
c. How can a car be operated by a computer/ robot?
2. Construction technology
a. What shape of a dragster can be made using the least amount of materials to solve your team problem?
b. How can light-weight model be designed and built from ready-made materials to solve your team problem?
3. Manufacturing technology

a. How can a dragster car be modeled using computer software to allow speed to be a major design specification?
4. Biotechnology

a. How can hydraulics be used to help disabled or elderly folks make their lives easier?
Course Objectives: The goal of engineering is to solve practical problems through the development or use of technologies, based on the knowledge gained through investigation of the engineering Design Process.

Common Goals:

Thinking and Communicating

1)  FORMCHECKBOX 
 Read information critically to develop understanding of concepts, topics and issues.

2)  FORMCHECKBOX 
 Write clearly, factually, persuasively and creatively in Standard English.

3)  FORMCHECKBOX 
 Speak clearly, factually, persuasively and creatively in Standard English.

4)  FORMCHECKBOX 
 Use computers and other technologies to obtain, organize and communicate information to solve problems.

5)  FORMCHECKBOX 
 Conduct research to interpret issues or solve complex problems using a variety of data and information sources.

Gain and Apply Knowledge in and across the Disciplines

6) Gain and Apply Knowledge in:

a)  FORMCHECKBOX 
Literature and Language

b)  FORMCHECKBOX 
 Mathematics

c)  FORMCHECKBOX 
 Science and Technology

d)  FORMCHECKBOX 
Social Studies, History and Geography

e)  FORMCHECKBOX 
Visual and Performing Arts

f)  FORMCHECKBOX 
Health and Physical Education

Work and Contribute

7)  FORMCHECKBOX 
  Demonstrate personal responsibility for planning one’s future academic and career options.

8)  FORMCHECKBOX 
Participate in a school or community service activity.

9)  FORMCHECKBOX 
Develop informed opinions about current economic, environmental, political and social issues affecting Massachusetts, the United States and the world and understand how citizens can participate in the political and legal system to affect improvements in these areas.

Sequential Content Outline:
Day 1 

Course intro, website overview
Days 2 

The Engineering Design Process

Days 3 

step 1 Understanding the problem

Days 4-5 
step 2 Research

Day 6  

step3 Developing possible solutions

Day 7 

step 4 Pick best solution
Day2 8- 14 
step 5 Build  and modify prototype

Days 15-17 
step 6 Test and evaluate 

Days 18-20 
step 7 Present findings

Day 21 

step 8 Re-Design

Day 22

make-up work

Major Evaluation Strategies:

	Name of Assessment
	Type of Assessment
	Common Goals Assessed
	Standards

Assessed
	Other Objectives

Assessed

	
	Test
	Performance

Assessment
	
	
	

	Eng. Design Process
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	1, 4
	2.1, 2.6
	

	Prob. & CC
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	1, 4
	2.1
	

	Thumbnails
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	1, 6
	2.2
	

	Working Drwg.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	1, 4, 6
	2.2, 3.2
	

	Prototype
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	3, 4, 5, 6
	7.1, 7.2, 1.1, 4.2, 1.2, 1.3, 2.3, 2.4, 2.5
	

	Testing
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	4, 6
	7.1, 7.2, 5.1,5.2, 5.3, 5.4, 6.1, 6.2, 6.3, 6.4
	

	Presentation
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	3, 4
	3.1, 3.2, 3.3
	

	Ppt/ Podcast/ Web
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	1, 3, 4, 5
	3.1, 3.2, 3.3
	


Learning Standards from the Massachusetts Curriculum Frameworks:

	1. Materials, Tools, and Machines

	Central Concept: Appropriate materials, tools, and machines enable us to solve problems, invent, and construct.

	 FORMCHECKBOX 

	1.1
	Given a design task, identify appropriate materials (e.g., wood, paper, plastic, aggregates, ceramics, metals, solvents, adhesives) based on specific properties and characteristics (e.g., strength, hardness, and flexibility).

	 FORMCHECKBOX 

	1.2
	Identify and explain appropriate measuring tools, hand tools, and power tools used to hold, lift, carry, fasten, and separate, and explain their safe and proper use.

	 FORMCHECKBOX 

	1.3
	Identify and explain the safe and proper use of measuring tools, hand tools, and machines (e.g., band saw, drill press, sander, hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) needed to construct a prototype of an engineering design

	2.  Engineering Design

	Central Concept: Engineering design is an iterative process that involves modeling and optimizing to develop technological solutions to problems within given constraints.

	 FORMCHECKBOX 

	2.1
	Identify and explain the steps of the engineering design process, i.e., identify the need or problem, research the problem, develop possible solutions, select the best possible solution(s), construct a prototype, test and evaluate, communicate the solution(s), and redesign. 

	 FORMCHECKBOX 

	2.2
	Demonstrate methods of representing solutions to a design problem, e.g., sketches, orthographic projections, multiview drawings.

	 FORMCHECKBOX 

	2.3
	Describe and explain the purpose of a given prototype.

	 FORMCHECKBOX 

	2.4
	Identify appropriate materials, tools, and machines needed to construct a prototype of a given engineering design.

	 FORMCHECKBOX 

	2.5
	Explain how such design features as size, shape, weight, function, and cost limitations would affect the construction of a given prototype.

	 FORMCHECKBOX 

	2.6    
	Identify the five elements of a universal systems model: goal, inputs, processes, outputs, and feedback.

	3.  Communication Technologies

	Central Concept: Ideas can be communicated though engineering drawings, written reports, and pictures.

	 FORMCHECKBOX 

	3.1
	Identify and explain the components of a communication system, i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval, and destination.

	 FORMCHECKBOX 

	3.2
	Identify and explain the appropriate tools, machines, and electronic devices (e.g., drawing tools, computer-aided design, and cameras) used to produce and/or reproduce design solutions (e.g., engineering drawings, prototypes, and reports).

	 FORMCHECKBOX 

	3.3
	Identify and compare communication technologies and systems, i.e., audio, visual, printed, and mass communication.

	 FORMCHECKBOX 

	3.4
	Identify and explain how symbols and icons (e.g., international symbols and graphics) are used to communicate a message.

	4.  Manufacturing Technologies

	Central Concept: Manufacturing is the process of converting raw materials (primary process) into physical goods (secondary process), involving multiple industrial processes (e.g., assembly, multiple stages of production, quality control).

	 FORMCHECKBOX 

	4.1
	Describe and explain the manufacturing systems of custom and mass production.


	 FORMCHECKBOX 

	4.2
	Explain and give examples of the impacts of interchangeable parts, components of mass-produced products, and the use of automation, e.g., robotics.

	 FORMCHECKBOX 

	4.3
	Describe a manufacturing organization, e.g., corporate structure, research and development, production, marketing, quality control, distribution.

	 FORMCHECKBOX 

	4.4
	Explain basic processes in manufacturing systems, e.g., cutting, shaping, assembling, joining, finishing, quality control, and safety.

	5.  Construction Technologies

	Central Concept: Construction technology involves building structures in order to contain, shelter, manufacture, transport, communicate, and provide recreation.

	 FORMCHECKBOX 

	5.1
	Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.

	 FORMCHECKBOX 

	5.2
	Identify and describe three major types of bridges (e.g., arch, beam, and suspension) and their appropriate uses (e.g., site, span, resources, and load).

	 FORMCHECKBOX 

	5.3
	Explain how the forces of tension, compression, torsion, bending, and shear affect the performance of bridges.

	 FORMCHECKBOX 

	5.4
	Describe and explain the effects of loads and structural shapes on bridges.

	6.  Transportation Technologies

	Central Concept: Transportation technologies are systems and devices that move goods and people from one place to another across or through land, air, water, or space.

	 FORMCHECKBOX 

	6.1
	Identify and compare examples of transportation systems and devices that operate on or in each of the following: land, air, water, and space.

	 FORMCHECKBOX 

	6.2
	Given a transportation problem, explain a possible solution using the universal systems model.

	 FORMCHECKBOX 

	6.3
	Identify and describe three subsystems of a transportation vehicle or device, i.e., structural, propulsion, guidance, suspension, control, and support.

	 FORMCHECKBOX 

	6.4
	Identify and explain lift, drag, friction, thrust, and gravity in a vehicle or device, e.g., cars, boats, airplanes, rockets.

	7.  Bioengineering Technologies

	Central Concept: Bioengineering technologies explore the production of mechanical devices, products, biological substances, and organisms to improve health and/or contribute improvements to our daily lives.

	 FORMCHECKBOX 

	7.1
	Explain examples of adaptive or assistive devices, e.g., prosthetic devices, wheelchairs, eyeglasses, grab bars, hearing aids, lifts, braces.

	 FORMCHECKBOX 

	7.2
	Describe and explain adaptive and assistive bioengineered products, e.g., food, bio-fuels, irradiation, integrated pest management.
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