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Standard 1.0

The student will demonstrate leadership, citizenship, and teamwork skills required for success in the school, community and workplace through Technology Student Association.

Standard 2.0

Students will safely use tools, materials, equipment and other technology resources.

Standard 3.0

The student will develop an understanding of the characteristics and scope of technology.

Standard 4.0 

The student will develop an understanding of the core concepts of technology.

Standard 5.0 

The student will develop an understanding of the relationships among technologies and the connections between technology and other fields of study. 

Standard 6.0 

The student will develop an understanding of the cultural, social, economic, and political effects of technology.

Standard 7.0 

The student will develop an understanding of the effects of technology on the environment.

Standard 8.0 

The student will develop an understanding of role of society in the development and use of technology.

Standard 9.0 

The student will develop an understanding of the influence of technology on history.

Standard 10.0 

The student will develop an understanding of the attributes of design.

Standard 11.0 

The student will develop an understanding of engineering design.

Standard 12.0 

The student will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.

Standard 13.0 

The student will apply the design process.

Standard 14.0 

The student will demonstrate skills needed to use and maintain technological products and systems.
Standard 15.0 

The student will assess the impact of products and systems.

STANDARD 1.0

The student will demonstrate leadership, citizenship, and teamwork skills required for success in the school, community and workplace through Technology Student Association.

LEARNING EXPECTATIONS
The student will:

1.1 Exhibit positive leadership skills.

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

1.3 Assess situation and apply problem-solving and decision-making skills to particular needs in the community and workplace.

1.4 Demonstrate the ability to work cooperatively with others in a professional setting.

PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student:

1A
Demonstrates character, leadership, and integrity using creative and critical-thinking.

1B
Applies the points of the creed to personal and professional situations.

1C
Participates and conducts meetings and other business according to accepted rules of parliamentary procedure.

1D
Participate in a TSA competitive event.

1E
Analyzes situations in the community or workplace and uses problem-solving techniques to solve the problem.

1F
Participates in a community service project.
INTEGRATION LINKAGES
· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· 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.

· Implement an annual program of work.

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

· Attend a professional organization meeting.

· Participate in a leadership conference for TSA.

STANDARD 2.0

Students will safely use tools, materials, equipment and other technology resources.

LEARNING EXPECTATIONS

The student should know and be able to:

2.1 Apply safety rules and regulations when using tools, equipment and performing processes.

2.2 Pass a safety test on power tools used in the Technology Engineering classroom.

2.3 Pass a safety test on hand tools used in the Technology Engineering classroom.

2.4 Pass a safety test on American Red Cross First Aid as it relates to activities taught in the Technology Engineering classroom and the TSA competitive events.

2.5 Understand and explain Fire Safety and develop a fire exit plan in the Technology Engineering classroom and their school.

2.6 List all safety rules required when performing TSA competitive events.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET

The student should know and be able to:

2A
Complete a general safety test with 100% accuracy.

2B
Complete a safety test on power tools used in the classroom with 100% accuracy.

2C
Complete a safety test on hand tools used in the classroom with 100% accuracy.

2D
Complete a safety test on American Red Cross First Aid as it relates to activities taught in the Technology Engineering classroom and the TSA competitive Events.

2E
Understand and explain Fire Safety and describe the fire exit procedures in the Technology Engineering classroom and their school.

2F
List all safety rules required when performing TSA competitive events.

INTEGRATION/LINKAGES  (References)

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS: Technology Learning Activities or Project-Based Learning Activities

· Complete a general safety test.

· Design and manufacture a product within predetermined specifications.

· Demonstrate proper too usage by correctly performing a specified task.

STANDARD 3.0

The student will develop an understanding of the characteristics and scope of technology.
LEARNING EXPECTATIONS

The student should:

3.1 
Explain the nature and development of technological knowledge and processes as functions of the setting.
3.2
Discuss the rapidly increasing rate of technological development and diffusion.

3.3
Examine inventions and innovations as the results of specific, goal-directed research.
3.4
Discuss that most developments of technologies these days are driven by the profit motive and the market.
PERFORMANCE STANDARDS
The student should know and be able to:

3A  
List the four general ways technology can be categorized.

3B.
Describe how technology evolves in a private enterprise system.
3C
Cite examples of government-sponsored technology.


3D
Identify the major divisions in the evolution of technology.

3E
Cite technological developments in each period of technological history.

3F
Identify characteristics of the Information Age.

3G
Explain the importance of time with regard to technological systems.

3H
Explain why we need to use and conserve intelligently the resources that are the inputs to 
technological
systems.

3I
Describe the technological problem-solving/design process.

3J
List the types of criteria and constraints to be considered in the problem-solving/design process.

3K
List the general methods of gathering information for the problem-solving/design process.
3L
List positive and negative features of technology.
3M
Describe how technology evolves in a private enterprise system.


INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS: Technology Learning Activities or Project-Based Learning Activities
· Develop a technology time line of significant technological development over the last 200 years.

· My First Invention:  This activity will show invention requires imagination and creativity.  Create a new product and share it with the class.  Give a short presentation, telling what the invention is, how it works and describing some of the thought processes involved in designing the invention.

· Develop a card game where they learn about famous inventors and their inventions.  In this game, the achievements of 13 famous inventors are highlighted.  The game features color portraits of the inventors and notes some of their important inventions.

· Exploring the History of Information and Communication Technology Artifacts:  Students will use the Internet to research one artifact related to information and communication technology that is a least 20 years old and report on its origins and impact.

· Develop a local technology story based on an entity driven by technology.

· Develop a Technology Systems Display based on the TSA curriculum guide event.

STANDARD 4.0

The student will develop an understanding of the core concepts of technology.
LEARNING EXPECTATIONS

The student will:

4.1 
Explain aspects of systems thinking—the application of logic and creativity with appropriate compromises 
complex real-life problems.
4.2 
Relate systems to technology—systems, the building blocks of technology, are embedded within larger 
technological, social, and environmental systems.

4.3 
Explore the stability of a technological system as influenced by all of the components in the system.
4.4 
Explore tradeoffs (availability, cost, desirability, and waste) in resource selection.

4.5 
Identify the criteria and constraints of a product or system and their impact on the final design and development.
4.6 
Examine the connection between the development of new technologies and the creation of new processes.

4.7 
Describe the function of quality control—a planned process to ensure that a product, service, or system meets 
established criteria.

4.8 
Explain management as the process of planning, organizing, and controlling work.

PERFORMANCE STANDARDS

The student should know and be able to:

4A
Identify ways in which ideas can be stimulated when developing design solutions.

4B
Identify the role of redesigning.
4C
Solve common problems using a sequential problem-solving method.

4D
Identify the major components of technological systems.

4E
Explain how technological systems interact with social and environmental systems.
4F
Identify how variables such as availability, cost, desirability and waste influence selection of resources.

4G      List the types of criteria and constraints to be considered in the problem-solving /design process.
   
4H      Track the progress of a selected technology from past to present.

4I
Describe how quality control is used in systems to meet established criteria.
4J
Describe the three processes of management.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Develop a worksheet that identifies all the categories of the designed world.  Students in small groups will identify 
one important innovation and invention that occurred in each category and will list what they feel were the 
required resources needed in the invention or innovation.  Resources listed should include tools and machines, 
materials, information, energy, capital, time and people.

· Build a simple system:  The groups will design a simple system found in technology (i.e., mechanical, electrical, 
fluid, thermal, chemical, and electrical).  The system will be made up of at least two technological systems.  After 
all systems have been built, students will report on their findings.

· Product Disassembly: Small groups will be required to take apart a consumer product and analyze its systems and 
subsystems.  The products should be mechanical in nature (e.g., power tools, home appliances, children’s toys, 
telephones, VCR’s, sports equipment).
· Students will visit the Smarthome’s Web site at www.smarthome.com/shell-cgi/Guided_Tour.pl and take a guided 
tour through their “Smarthome” that features a virtual tour of home automation products.  The students will 
identify what they feel are three “cool” automation products (e.g., wind-click sensor) and present their findings to 
the class.

· Design and manufacture a prototype of a system that would move an object a desired distance.

· Design and construct a device that will catapult a Grade A large egg (your mortar) over a 1-meter high wall. It is  
only permissible to set or "cock" the device—it is not allowable to aid the egg catapult system in any way.

· Design and construct a cardboard container that will protect an egg as it is parachuted from a 15-foot tower.

STANDARD 5.0

Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study. 

LEARNING EXPECTATIONS

The student should know and be able to:

5.1
Describe the occurrence of technology transfer—it occurs when a user applies an existing innovation for use in a 
different manner, function or product.

5.2
Explain influences on technological innovation—it often results when ideas, knowledge, and/or skills are shared.

5.3
Describe the role of patents as they relate to technological ideas.
5.4
Relate technological processes to the advancement of science and mathematics.

PERFORMANCE STANDARDS

The student should know and be able to:

5A
Explain how technology transfer may occur when a new application is found for an existing innovation.
5B
Describe how innovations in technology may be commonly applied or adapted to other innovations or products.
5C
Describe how ideas and inventions can be protected through patents.

5D
Explain how science and math have been promoted through the integration of technological processes.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Modify an assembly line model to solve a problem.

· Construct and test a structural engineering device; such as; towers, bridges.

· Create a table comparing the characteristics and properties of composite materials.

· Produce a fiberglass clipboard.

· Interview local disaster mobilization teams about local hazards.

· Manufacture a product.

STANDARD 6.0

Students will develop an understanding of the cultural, social, economic, and political effects of technology.
LEARNING EXPECTATIONS

The student will:

6.1
Analyze changes caused by the use of technology.
6.2
Analyze the weighing of trade-offs (positive and negative effects) in making decisions about the use of 
technology negative.

6.3
Examine the important role of ethical considerations in the development, selection, and use of technologies.

6.4
Assess the impact of transfer of technology from one society to another—cultural, social, economic and political changes on both societies.

PERFORMANCE STANDARDS

The student should know and be able to:

6A
Identify obsolete, current, and emerging technologies.
6B
Examine some changes caused by technology and determine whether they were gradual or rapid, subtle or obvious.
6C
Describe how jobs have evolved from the colonial period through the industrial revolution to the information age.

6D
Describe how uses of technology may be positive, negative or both based on the application.

6E
Cite how ethics play a role in the development, selection and use of technology.

6F
Cite technological developments throughout history and how they have impacted society.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASK: Technology Learning Activities or Project-Based Learning Activities
· Where do the Parts Go?  Identify the materials used in the Product Disassembly and discuss how to dispose of or reuse the parts found in the systems.

· Soda Pop – Research how the invention of soda affected society.  Prepare a poster related to inventions and innovations in the world of soda.  Poster should highlight inventions related to how soda impacted society.  Related Sites: www.pww.on.ca/dreams.htm; http://inventors.about.com/mbody.htm
· Visit the Hall of Fame Invention Channels and pick a topic (e.g., agriculture), and report on the impact of an invention found.

· Construct and test a structural engineering device; such as; towers, bridges.

· Create a table comparing the characteristics and properties of composite materials.

· Produce a fiberglass clipboard.

· Interview local disaster mobilization teams about local hazards.

STANDARD 7.0

Students will develop an understanding of the effects of technology on the environment.
LEARNING EXPECTATIONS

The student will:  
7.1
Describe ways that humans devise technologies to conserve water, soil and energy through such techniques as reusing, reducing and recycling.

7.2
Examine the development of new technologies to reduce the use of resources, taking into consideration trade-offs.
7.3
Discuss the use of technology as an aid in monitoring various aspects of the environment to provide information for decision making.

7.4
Explain the alignment of technological processes with natural processes to maximize performance and reduce negative impacts on the environment.

7.5
Discuss ways humans devise technologies to reduce the negative consequences of other technologies.

PERFORMANCE STANDARDS

The student should know and be able to:

7A
Describe activities involved in altering products and structures.

7B
Explain environmentally friendly ways to dispose of and recycle materials and products.

7C
Describe how technology can aid in the conservation of resources while taking trade-offs into account.


7D
Explain how the environment can effectively be monitored through the use of technology.

7E
List some examples of how technology is used to help control natural forces.

7F
Describe how a technological system can have a negative consequence on a regional, national or global 
level.

7G
Describe how the alignment of technology with processes of nature can maximize outcome and reduce negative environmental impact.

7H
Explain why it is necessary for humans to develop technological innovations to negate the negative impact of other technologies.
INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Develop a computer program that will direct a robot to follow specific commands.

· Create a Venn diagram that demonstrates the layers of controls involved in a specified system.

· Apply the assembly line method to produce a product.

· Create an interactive board game that demonstrates the way that components in a complex system detect,


backup, 
bypass and compensate for the failure of other components. 

· Create a small-scale model, a computer simulation or an analogous system that can be used to reduce the


chance of system failures.

STANDARD 8.0

All students will develop an understanding of role of society in the development and use of technology.
LEARNING EXPECTATIONS

The student should know and be able to:

8.1 
Relate the development of technologies by different cultures to satisfy their own individual and shared 
needs, wants and values.
8.2 
Relate the decision to develop a technology to the influence of societal opinion and demands and corporate 
cultures.
8.3 
Examine factors, such as advertising, economy, company goals and trends, that contribute to shape the design and demand for technologies.
PERFORMANCE STANDARDS

The student should know and be able to:

8A
Explain the fact that technological needs vary based on cultural differences.
8B
Discuss the influence placed on technology by societal opinion and demands, as well as corporate 
cultures.

8C
Describe some of the many factors that contribute to shaping the design and demand for various 
technologies.

8D
Explain how expenses, income, and profits are related.

8E
Identify several specific actions companies must take to remain competitive in a world economy.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Develop an invoice, which will include charts and data taken from a spreadsheet and database showing


enrollment in technology education classes over the past five years at your school.

· Give a presentation on how technology and TSA will help all students better prepare for careers in the 21st

century.

· Differentiate, analyze and report the cost analysis for the purchase of robotics equipment from at least


three different vendors.

· Compare and differentiate price and warranties of Dell, Compaq and Gateway computer companies when


ordering a new 450 MHz computer.  Information will be all accomplished on line.

STANDARD 9.0

Students will develop an understanding of the influence of technology on history.
LEARNING EXPECTATIONS

The student will:

9.1 
Examine the tendency of technological development to be evolutionary—the result of a series of 
refinements to a basic invention.
9.2 
Examine the interrelationship between the evolution of civilization and the development and use of tools 
and materials.
9.3 
Examine, historically, the force of technology in in reshaping the social, cultural, political, and economic 
landscape.

9.4 
Examine the early development of many tools and machines, considering scientific knowledge and 
technological know-how.

9.5 
Discuss different historical eras in light of major technological developments and their effect on society. 

PERFORMANCE STANDARDS

The student should know and be able to:

9A
Explain the difference between science and technology.

9B
Describe the characteristics of invention and innovation.

9C
Explain how refinements to basic inventions have led to evolutionary technological developments.

9D
Identify the types of tools and machines used as inputs to technological systems.

9E
Describe the types and properties of materials that are inputs to technological systems.
9F
Discuss how the evolution of civilization has affected and been effected by the use of tools and materials.

9G
Identify some major tools used in the manufacturing and construction industries.

9H
Describe the major types of information processing tools and machines.

9I
Describe the major types of energy processing machines.

9J
Identify common measuring tools used to measure linear distances, diameters, and angles.

9K
Compare the U.S. customary and the metric measurement systems.
9L
Explain the force of technology in reshaping social, cultural, political and economic landscapes.

9M
Name the major divisions in the evolution of technology.

9N
Explain the importance of time in regard to technological systems.

9O
Discuss the historical development of tools and machines as a result of technological know-how and not because of scientific knowledge.

9P
Identify and describe several significant chronological technological advancements that occurred during the Iron Age, Middle Age, Renaissance, Industrial Revolution, and Information Age.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Determine from a written design brief the construction of a modern transportation system.

· Research impact of modern transportation systems on various cultures.

· Study technical details of magnetic levitation.

· Prepare sketches of magnetic levitation systems.

· Test levitation and propulsion systems.

STANDARD 10.0

Students will develop an understanding of the attributes of design.
LEARNING EXPECTATIONS

The student will:

10.1 
Describe the sequence of the entire design process operation.

10.2 
Examine the ramifications of design problems seldom being presented in clearly defined form.

10.3        Examine the need for design to be continually checked and critiqued and the need for the ideas of design to 
       be refined and improved.

10.4        Discuss the requirements of a design, such as criteria, constraints, positive work attitudes and behaviors.

PERFORMANCE STANDARDS

The student should know and be able to:

10A
Identify the steps involved in performing the design process.
10B
Explain the processes that take place in each design step.

10C
Explain why design problems are seldom clearly defined and must continue to be checked and critiqued as 
designs are improved to completion.

10D
Identify the process that takes place in the feed-back loop of the design process.

10E
Discuss why design requirements concerning criteria, constraints, and efficiency sometimes compete.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Hold a class discussion on attitudes and behaviors that are common at school and in the workplace.

· Role-play a situation where you are an employee communicating with your supervisor about changes


occurring in the workplace.

· Make a chart to present to the class an outline of your employment goals for the next 5 years.

· Plan, organize and present a TSA community service project and show how the outcome was


accomplished.  

STANDARD 11.0

Students will develop an understanding of engineering design.
LEARNING EXPECTATIONS

The student should know and be able to:

11.1 
Describe the role of established design principles in the design process.
11.2 
Discuss the influence of personal characteristics, such as creativity, resourcefulness, and the ability to visualize 
and think abstractly, on engineering design.

11.3 
Examine the use of a prototype in the design process. 
11.4
Discuss the types of factors taken into account in the process of engineering design.
PERFORMANCE STANDARDS

The student should know and be able to:

11A
Explain how design principles are used to evaluate existing designs, to collect data, and to guide the design process.

11B
Explain why personal characteristics influence engineering design.
11C
Discuss the function of the prototype as a working model used to test a design concept by making actual observation and necessary adjustments.
11D
Create a prototype to test a design process.

11E
Explain how the engineering process involves a number of factors.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Relate a personality profile to personal characteristics needed for engineering design.
· Prepare and deliver a presentation of selected occupations, careers, goals, and show how to obtain them.

· Prepare a report comparing the pertinent information (pricing, features, benefits, availability, etc.) of a

selected consumer product.

STANDARD 12.0

Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.

LEARNING EXPECTATIONS

The student will:

12.1
Explain the problem-solving approach of research and development in the preparation of  devices and 
systems.
12.2
Examine the role of research in solving technological problems.
12.3 
Discuss the likelihood of solving different types of problems using technology.
12.4 
Discuss the need for a multidisciplinary approach in addressing many technological problems.
PERFORMANCE STANDARDS

The student should know and be able to:

12A
Discuss how the research and development process is used as a problem solving technique by business and industry in preparation to gain acceptance in the marketplace.
12B
Explain the need for researching technological problems before determining a solution.

12C
Explain that not every problem is technological and can be solved by using a technological solution.

12D
Suggest why many technological problems require the use of a multi-disciplinary approach.
INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Research a technological area and write a comprehensive report on a selection of three related subtopics 
dealing with Artificial Intelligence.
· Analyze and interpret engineering graphic specifications, use drafting terminology accurately, and  
correctly complete a Technical Sketching and Application test.  Students will demonstrate their ability to 
solve an on-site engineering graphic problem using standard drafting techniques.

· Design, fabricate, test and demonstrate the use of a radio controlled robot that performs a specified task 
within a 
five-minute demonstration.
STANDARD 13.0

Students will apply the design process.

LEARNING EXPECTATIONS

The student will:
13.1
Identify a design problem to solve and decide whether or not to address it.

13.2     
Describe criteria and constraints and determine how these will affect the design process.

13.3

Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the

final product.

13.4
Evaluate the design solution using conceptual, physical and mathematical models at various intervals of the

of the design process in order to check for proper design and to note areas where improvements are needed.

13.5
Develop and produce a product or system using a design process.

13.6
Evaluate final solutions and communicate observations, processes, and results of the entire design process,

 
using verbal, graphic, and written means, in addition to three-dimensional models.
PERFORMANCE STANDARDS

The student will:

13A
Define a technological problem and determine whether or not to pursue a design solution.

13B
Identify the types of criteria and constraints to be considered in the problem-solving design process.

13C
Explain the on-going process of improving a design solution, determining if refinement is required of the 
initial prototype.

13D
Explain how design solutions might be evaluated using conceptual, physical and mathematical design models to check where improvements are needed.

13E
Develop and produce the product having experienced the completion of the design process.

13F
Explain the final evaluation process used following the performance of the product.
INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS
· The Invention Engine:  Students will have an opportunity to invent online using 


http://kids.patentcafe.com/how-to-invent/index.asp
· Fantasy Inventions:  Students will work on different challenges completing simple problem-solving tasks, 
while applying math, science and technology principles.  Helpful sites: www.rube-golberg.com; 
www.nycenet.edu/dis/mst/rube; www.anl.gov/OPA/rube/rubeinfo.html

· Stuck on a Deserted Island – Suggested Activity Length (10-15 days):  The challenge is to survive on a 
deserted 
island.  Students must invent or innovate things to help them survive.  They will apply the design 
process as they invent ways to survive and record all of their activities in a design portfolio.  Helpful 
sites:www.pbs.org/weta/roughscience/;  www.sitealive.com/oil/tg/private/oiltgsurvival.pdf
STANDARD 14.0

Students will demonstrate skills needed to use and maintain technological products and systems.

LEARNING EXPECTATIONS

The student should know and be able to:

14.1     
Document processes and procedures and communicate them to different audiences using appropriate oral

       and written techniques.

14.2       Diagnose a system that is malfunctioning and use tools, materials, machines and knowledge to repair it.

14.3       Assess factors involved to troubleshoot, analyze and maintain systems to ensure safe and proper function.
14.4       Operate systems as they were designed.

14.5
Explain the use of computers and calculators for the many functions involved in evaluating data and

information in order to communicate.
PERFORMANCE STANDARDS

The student should know and be able to:

14A
Utilize documentation to communicate to various audiences through oral or written techniques.

14B
Perform a diagnosis of a malfunctioning system, using tools, materials, machines and knowledge to repair it.

14C
Troubleshoot, analyze and maintain systems to ensure safe and proper function and precision.
14D
Operate systems so that they function in the way they were designed.

14E
Use computers and calculators to access, retrieve, organize, process, interpret and evaluate data and

information in order to communicate.
INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· The Harley V-Rod – An Example of the Engineering Design Process: Watch the video: Harley Davidson: 
Birth of The V-Rod.  Available from the Discovery Channel (http://dsc.discovery.com), details the 
engineering process.
· List each of the engineering design steps and discuss its relationship in maintaining technical systems.

· Apply the steps for strategic planning in developing your TSA chapter plan of work.

· Describe how Total Quality Management is used in industry.

STANDARD 15.0

Students will assess the impact of products and systems.

LEARNING EXPECTATIONS

The student will:

15.1 
Explain the need to collect information and evaluate its quality.

15.2 
Synthesize data, analyze trends, and draw conclusions regarding the effect on society and the environment.

15.3 
Use assessment techniques, such a trend analysis and experimentation, to make decisions about the future

development of technology.

15.4 
Explain how design forecasting may be used to evaluate the results of altering natural systems.

PERFORMANCE STANDARDS

The student should know and be able to:

15A
Collect and evaluate the quality of information

15B
Evaluate data based on the effect of technology on the individual, society, and the environment.

15C
Use assessment techniques to make decisions about the future development of technology.

15D
Design forecasting techniques to evaluate results from altering natural systems.

INTEGRATION/LINKAGES

· International Technology Education Association (ITEA) Standards for Technological Literacy: Content for the Study of Technology.  International Technology Education Association, Reston, VA

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

· National Science Foundation (NSF) – National Science Standards

· National Aeronautics and  Space Administration (NASA)

· Society of Manufacturing Engineers (SMEE)

· U.S. Department of Energy

· NASA Classroom of the Future (COTF)

· Center for Mathematics, Science and Technology (IMaST)

· Council on Technology Teacher Education (CTTE)

· Technology Student Association Curriculum Resources Guide for High School

· Techno Know Curriculum Guides
SAMPLE PERFORMANCE TASKS

· Conduct experiments; keep a scientific journal (i.e., a journal that lists such items as the problem to be solved, 
hypotheses, experimental procedures, and results of the experiment).
· TSA Innovations and Inventions competitive events

· TSA Engineering Design Competition will guide students through use of a model/prototype, display and design 
notebook, the team explains in detail how it has solved the problem and the solutions impact on society and the 
environment. 

· Electronic Research and Experimentation: Students will research, plan, design, and construct an electronic device.  
Entries are evaluated on quality of research, ingenuity, complexity of the device, and effectiveness of the exhibit 
display.
· Technological Systems:  Students will build a model and document their teams solution to a selected problem 
related to technological systems (communication, transportation, construction, manufacturing, and/or 
agriculture/biotech systems).  






