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	Description:

This is the 7th Grade Description.
	Inventions and Innovations provide students with opportunities to apply the design process in the invention or innovation of a new product, process, or system.  In this course, students will learn all about invention and innovation.  They will have opportunities to study the history of inventions and innovations, including their impacts on society.  They will learn about the core concepts of technology, and about the various approaches to solving problems, including engineering design, sketching, basic drafting and experimentation.  Students will apply their creativity in the invention and innovation of new products, processes, or systems.  Finally students will learn about how various inventions and innovations impact their lives.  

Students participate in engineering-design activities to understand how criteria, constraints, and processes affect designs.  Students are involved in activities and experiences where they learn about brainstorming, visualizing, modeling, constructing, testing, experimenting, and refining designs.  Students will also develop skills in researching for information, communicating design information and reporting results. 



	Pre-requisites
	Exploring Technology

	Recommended Credits:
	Inventions and Innovations

	Recommended Grade Levels:
	7th


Standard 1.0

Demonstrate leadership, citizenship, and teamwork skills required for success in the school, community and workplace through Technology Student Association.

Standard 2.0

Safely use tools, materials, equipment and other technology resources.

Standard 3.0

Develop an understanding of how to invent and innovate.

Standard 4.0

Develop an understanding of the core concepts of technology

Standard 5.0

Develop an understanding of the attributes of problem solving, design, troubleshooting, research and development, and experimentation.
Standard 6.0

Develop and understand the impacts of invention and innovation.
STANDARD 1.0

Demonstrate leadership, citizenship, and teamwork skills required for success in the school, community and workplace through Technology Student Association.

LEARNING EXPECTATIONS

The student will be able to:

1.1 Exhibit positive leadership skills.

1.2 Participate in the Technology Student Association (TSA) as an integral part of classroom instruction.

1.3
Evaluate school, community, and workplace situations by applying problem-solving and


decision-making skills.
1.4
Demonstrate the ability to work professionally with others.
1.5
Identify personal, teamwork and leadership skills used in various occupations.

PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student should know and be able to:

1.1.1
Conduct a self-study of personal leadership and teamwork styles.

1.1.2
Identify and utilize the strengths of individuals to solve a problem as a team.

1.2.1
Explain the importance of the principles expressed in the TSA Motto and Creed.

1.2.2
Prepare a meeting agenda for a TSA monthly/weekly meeting.

1.3.1
Participate in and conduct meetings according to accepted rules of parliamentary procedure.

1.4.1
Participate in various TSA activities and/or competitive events.

1.5.1
Work with a team to develop, implement and evaluate the effectiveness of a community or school 
service project

SAMPLE PERFORMANCE TASKS

· Prepare a resume.

· Create a leadership inventory and use it to conduct a personal assessment.

· Participate in various TSA programs and/or competitive events.

· Evaluate an activity within the school, community, and/or workplace and project effects of the project.

· Prepare a meeting agenda for a TSA monthly/weekly meeting.

· Attend a professional organization meeting such as, Chamber of Commerce meeting.

INTEGRATION/LINKAGES

· International Technology Education Association – Center to Advance the Teaching of Technology and Science (ITEA-CATTS)

· Tech-Know Project Middle School Teacher’s Guide A

· Tech-Know Project Middle School Teacher’s Guide B

· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

· Technology Student Association Curriculum Resources Guide for Middle School and High School Events.

STANDARD 2.0

Safely use tools, materials, equipment and other technology resources.

LEARNING EXPECTATIONS

The student will be able to:

2.1
Pass with 100% accuracy a written examination relating specifically to safety issues. 

2.2
Pass with 100% accuracy a performance examination relating specifically to tools and equipment.

2.3
Maintain a portfolio record of written safety examinations and equipment examinations for which the 
student has passed an operational checkout by the instructor.

2.4
List and explain the importance of safety guidelines for TSA competitive events.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET
The student should know and be able to:

2.1.1
Passes with 100% accuracy a written examination relating specifically to safety issues.

2.2.1
Passes with 100% accuracy a performance examination relating specifically to tools and equipment.

2.3.1
Maintains a portfolio record of written safety examinations and equipment examinations for which 
the student has passed an operational checkout by the instructor.

2.4.1
List and explain the importance of safety guidelines for TSA competitive events.

SAMPLE PERFORMANCE TASKS:

· Pass with 100% accuracy a written examination relating specifically to safety issues. 

· Pass with 100% accuracy a performance examination relating specifically to tools and equipment.

INTEGRATION/LINKAGES

· International Technology Education Association – Center to Advance the Teaching of Technology and Science (ITEA-CATTS)

· Tech-Know Project Middle School Teacher’s Guide A

· Tech-Know Project Middle School Teacher’s Guide B

· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

· Technology Student Association Curriculum Resources Guide for Middle School and High School Events.
Standard 3.0

Develop an understanding of how to invent and innovate.

LEARNING EXPECTATIONS

The student will be able to:

3.1
Apply a design process in the invention or innovation of a product or system.

3.2
Safely use tools, materials, equipment and other technology resources in the invention or innovation 
of a product of system.

3.3
Maintain an inventor’s notebook (portfolio) that details an invention or innovation.

PERFORMANCE STANDARDS:

The student should know and be able to:

3.1.1
Identify and describe the attributes of an inventor or innovator.

3.1.2
Design a product or system and document the process.

3.1.3
Market, sell, and distribute a product to the public.

3.1.4
Conduct research and make an oral presentation.

3.2.1
Demonstrate appropriate safety in the invention or innovation of a product or system.

3.3.1
Maintain a portfolio of the invention or innovation.

3.3.2
Demonstrate the use and operation of an invention or innovation.

3.3.3
Evaluate the invention or innovation.

SAMPLE PERFORMANCE TASKS:

· Have students use the Green Manufacturing.

· Have students use the TSA guidelines for Transportation Challenge.

· Students, working in groups of 2, will be provided with a Rube Goldberg Project challenge.  They will design a device and present their device to the class.

INTEGRATION/LINKAGES

· International Technology Education Association – Center to Advance the Teaching of Technology and Science (ITEA-CATTS)

· Tech-Know Project Middle School Teacher’s Guide A

· Tech-Know Project Middle School Teacher’s Guide B

· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

· Technology Student Association Curriculum Resources Guide for Middle School
STANDARD 4.0

Develop an understanding of  the core concepts of technology
LEARNING EXPECTATIONS (BENCHMARKS)
The student will be able to:

4.1 
Identify one or two major innovations or inventions for each category of the designed world.

4.2
Disassemble a consumer product and discuss how its various components and systems relate to core concepts of technology.

4.3
Understand and list how a simple system works.
PERFORMANCE STANDARDS:

The student should know and be able to:

4.1.1
Explain and provide examples of inventions and innovations that have lead to changes in society 
and the creation of new needs and wants.
4.1.2
Understand various types of technical graphics and drawings.
4.1.3
Sketch various types of technical graphic and drawings.
4.1.4
Identify one or two major inventions or innovations related to each Engineering and Technology 
pathway.
4.2.1
Disassemble a common product and identify the common systems and subsystems found inside.

4.2.2
Disassemble a consumer product and discuss how its various components and systems relate to the core concepts of technology.
4.3.1
Understand and list how a simple system works.
4.3.2
Build a simple mechanical device.
4.3.3
Reverse engineer a consumer product.
SAMPLE PERFORMANCE TASKS:

· Students in teams of 2 will design, build and test a mechanical system.
INTEGRATION/LINKAGES

· International Technology Education Association – Center to Advance the Teaching of Technology and Science (ITEA-CATTS)

· Tech-Know Project Middle School Teacher’s Guide A

· Tech-Know Project Middle School Teacher’s Guide B

· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

· Technology Student Association Curriculum Resources Guide for Middle School

STANDARD 5.0

Develop an understanding of the attributes of problem solving, design, troubleshooting, research and development, and experimentation.
LEARNING EXPECTATIONS

The student will be able to:

5.1 Apply the design process to solve a problem.

5.2 Identify and describe the major steps in the engineering design process.

5.3 Explain the troubleshooting process.

5.4 List and describe the types of technological design.

5.5 Use appropriate resources to troubleshoot a product or a system.

5.6 Create a two-dimensional drawing of the design solution.

5.7 Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and refine as needed.

PERFORMANCE STANDARDS:

The student should know and be able to:

5.1.1
Apply the design process to solve a problem.

5.2.1
Identify and describe the major steps in the engineering design process.

5.3.1
Explain the troubleshooting process.

5.4.1
List and describe the types of technological design.

5.5.1
Use appropriate resources to troubleshoot a product or a system.

5.6.1
Create a two-dimensional drawing of the design solution.

5.7.1
Troubleshoot a product or device that is not working.

SAMPLE PERFORMANCE TASKS:

· Students will troubleshoot a malfunctioning ballpoint pen (dry ink cartridge, ink cartridge missing, spring missing, push button missing, work ink cartridge, etc.)  The students will work in pairs and will troubleshoot the ballpoint pen.  The will identify the problem and attempt to correct it.  They are to create a troubleshooting chart for a malfunctioning ball pint pen.
· Have students will design and build playground construction.  Go to website http://www.tennessee-teea.org/CATI/Playground_Construction.pdf  to print out lesson plan.

INTEGRATION/LINKAGES

· International Technology Education Association – Center to Advance the Teaching of Technology and Science (ITEA-CATTS)

· Tech-Know Project Middle School Teacher’s Guide A

· Tech-Know Project Middle School Teacher’s Guide B

· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

· Technology Student Association Curriculum Resources Guide for Middle School

Standard 6.0 

Develop an understanding of the impacts of invention and innovation.

LEARNING EXPECTATIONS

The student will be able to:

6.1 
Select an invention and innovation and discuss how it has impacted society.

6.2
Describe important inventions and innovations in medical technologies and agricultural and biotechnologies that have impacted our lives.

6.3
Describe the life cycle of a product.
6.4
Discuss the impacts of “waste materials” on the environment.

6.5
Discuss the importance of using data in making meaningful decisions.

PERFORMANCE STANDARDS:

The student should know and be able to:

6.1.1
Describe, analyze and evaluate the impacts that inventions and innovations have had on humans.

6.1.2
Explain that the development and use of technology poses ethical issues.

6.2.1
Identify advances and innovation in medical technologies.

6.2.2
Research a contemporary agriculture-biotechnology issue, document the research and create a display.

6.3.1
Describe the life cycle of a product.

6.3.2
Create a newsletter, or a flyer describing the life cycle of a product.

6.4.1
Describe how various “waste materials” can be recycled, reused, or re-manufactured into new 
products.

6.5.1
Use data collected to analyze and interpret trends in order to identify positive or negative effects of a technology.

SAMPLE PERFORMANCE TASKS:

· Have students use the Agriculture and Biotechnology TSA guidelines.
· Have students use the Medical Technology Issues TSA guidelines for research and presentations.

INTEGRATION/LINKAGES

· International Technology Education Association – Center to Advance the Teaching of Technology and Science (ITEA-CATTS)

· Tech-Know Project Middle School Teacher’s Guide A

· Tech-Know Project Middle School Teacher’s Guide B

· Tech-Know Project Middle School Student Edition A

· Tech-Know Project Middle School Student Edition B

· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

· Technology Engineering Education Association of Tennessee website

· Technology Student Association Curriculum Resources Guide for Middle School
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