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Please send questions or comments to

Thomas D’Apolito, DTE, Ph.D.

Technology Engineering Education Consultant

710 James Robertson Parkway

Nashville, TN 37243-0383

tom.dapolito@tn.gov

Technological ISSUES
	Description:


	This course contributes to the development of each high school student’s capability to make responsible judgments about technology’s development, control and use.  Critiquing appropriate technology and sustainable development are important.  The structure of the course brings discussions of technological values so that students can reflect and develop their own ethical standards.  Students are actively involved in the organized and integrated application of technological resources, engineering concepts, and scientific procedures.  Students address the complexities of technology and issues that stem from designing, developing, using and assessing technological systems.  In developing a functional understanding of technology, students comprehend how human conditions, current affairs, and personal preferences drive technological design and problem solving.

This course will actively engage student in making and developing, using, and managing technology systems.  Students will better understand the role of systems in meeting specific needs and will be able to analyze and understand the behavior and operation of basic technological systems in different contexts.  Students will investigate critical historical and emerging issues affecting the creation, development, use, and control of technology.  They will use case studies, simulations, research, design and problem solving, and group discussions and presentation to address complex issues and propose alternative solutions to technological developments.
Local, regional and global governmental, social, and economic policies concerning technology are also studied.  The course will focus on the development of knowledge and skills regarding the following aspects of technological issues: 1) recognition, 2) sources, 3) examining, 4) addressing, and 5) predicting.



	Pre-requisites
	Successful completion of Foundations of Technology
Successful completion of Algebra 1

	Recommended Credits:
	1

	Recommended Grade Levels:
	10th - 12th


Technological ISSUES

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

Demonstrate personal and occupation safety relating to engineering design.
Standard 3.0

Recognizing technological issues
Standard 4.0

Recognize sources of technological issues
Standard 5.0

Examine a technology and its adoption
Standard 6.0

Addressing technological issues
Standard 7.0

Predicting technological issues
Technological ISSUES

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
Demonstrate the ability to work cooperatively with others in a professional setting.
1.4
Outline leadership skills and team building.

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

· 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.

INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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

TECHNOLOGICAL ISSUES
STANDARD 2.0

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

LEARNING EXPECTATIONS

The student will be able to:

2.1
Successfully pass a test on general classroom, lab, and/or shop safety guidelines with 100% accuracy. 

2.2
Successfully pass a test on the safe use of tools and equipment used in the lab and/or shop with 100% accuracy.
2.3
Successfully pass a test on the safety hazards that exist at home, school and in the workplace.

2.4
Using research relating to OSHA regulations conduct a safety inspection for a lab, school, or business.

2.5
List and explain the importance of safety guidelines for TSA competitive events.
2.6
Understand general laboratory safety rules and regulations when using tools, equipment and performing 
processes.
2.7
Understand safety, nomenclature and usage of all hand tools used in this course.
2.8
Understand and explain potential safety, chemical, electrical and fire safety hazards that exist in a 
Technology Engineering classroom and their school.
2.9
List all safety rules required when competing in specific TSA competitive events.

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

2.1.1
Successfully pass a test on general classroom, lab, and/or shop safety guidelines with 100% accuracy. 

2.2.1
Successfully pass a test on the safe use of tools and equipment used in the lab and/or shop with 100% accuracy.

2.3.1
Successfully pass a test on the safety hazards that exist at home, school and in the workplace.

2.4.1
Using research relating to OSHA regulations, conduct a safety inspection for a lab, school, or business.

2.5.1
List and explain the importance of safety guidelines for TSA competitive events.
2.6.1
Understand general laboratory safety rules and regulations when using tools, equipment and performing processes.
2.7.1
Understand safety, nomenclature and usage of all hand tools used in this course.
2.8.1
Understand and explain potential safety, chemical, electrical and fire safety hazards that exist in a 
Technology Engineering classroom and their school.
2.9.1
List all safety rules required when competing in specific TSA competitive events.

SAMPLE PERFORMANCE TASKS:

· Students successfully pass a written or oral test on fire safety.

· Students successfully pass a written test on all hand tools to be used in the laboratory.

INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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

TECHNOLOGICAL ISSUES
STANDARD 3.0

Recognizing technological issues

LEARNING EXPECTATIONS

The student will be able to:

3.1 Identify how historical examples of technological issues will allow for a better understanding of current and future issues as they arise.
3.2 Recognize and address that technological issues require a multidisciplinary approach.
3.3 Understand how technology and society affect each other.
3.4 Understand that all technologies have alternatives, each with their own benefits and risks.
PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student should know and understand:

3.1.1
Select an historical technological development and briefly describe how it was affected by 


society in some way.

3.1.2
Describe an historical technology and list factors that affected its development, such as social, 
economic, and political.

3.2.1
Develop a model to represent a technological issue and the factors that affect its possible 
solutions.

3.2.2
List a technology and explain how math and science concepts helped its development.

3.2.3
Describe how a technological device can be used to advance another discipline (e.g. the 
microscope).

3.3.1
List several factors that affect the transfer of a technology.
3.3.2
List several problems that may be experienced when a technology is transferred.

3.4.1
Describe a technology and list several risks associated with it.

PERFORMANCE TASKS:

· Students will select complete Assignment – Lesson 1-1 Introduction to Technological issues using an historical case study on pages 37 - 39 of course guide.
· Students will select complete Assignment – Lesson 1-2 - Relating Technological Issues to Other Subject Areas on pages 44 - 46 of course guide.
· Students will select complete Assignment – Lesson 1-3 - Examining a Technology and its Adoption on pages 52 - 54 of course guide.
· Students will select complete Assignment – Lesson 1-4 - Technology Alternatives – Benefits and Risks on pages 60 - 62 of course guide.
INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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

TECHNOLOGICAL ISSUES
Standard 4.0

Recognize Sources of Technological Issues
LEARNING EXPECTATIONS

The student will be able to:

4.1 Examine exponential growth rates and how they affect population, economies, and world resources.
4.2 Evaluate how technology transfer can create cultural as well as technological issues.
4.3 Identify issues that occur from engineering design failures.
4.4 Examine earth’s limited energy and material resources.

PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student should know and be able to:
4.1.1
Describe the difference between linear and exponential growth.

4.1.2
Describe an advantage and a disadvantage of exponential growth.

4.1.3
Calculate the doubling time for a growth rate of 4.5%.

4.1.4
Develop a model to show the growth rate of a particular phenomenon.

4.2.1
List and briefly describe several types of issues that may affect the transfer of technology.

4.2.2
Describe technology transfer and provide several examples.

4.3.1
Describe an engineering design failure and specify why it failed.

4.3.2
Describe several recommendations for improving a technology that failed.

4.4.1
List several energy sources in each of the three categories: exhaustible, inexhaustible, and 
renewable.
PERFORMANCE TASKS:

· Students will select complete Assignment – Lesson 2-1 - Examining Potential Growth on pages 80 - 83 of course guide.

· Students will select complete Assignment – Lesson 2-2 - Evaluating Technology Transfer on pages 89 - 92 of course guide.

· Students will select complete Assignment – Lesson 2-3 - Issues from Engineering Design Failures on pages 98 - 100 of course guide.

· Students will select complete Assignment – Lesson 2-4 - Examining Earth’s Limited Resources on pages 106 -107 of course guide.

INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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

TECHNOLOGICAL ISSUES
Standard 5.0

Examine a technology and its adoption

LEARNING EXPECTATIONS:

The student will be able to:

5.1 Examine how safety and quality of life affect the design of technology.
5.2 Evaluate safety and ergonomic principles as criteria in the design of technology.
5.3 Examine how ethics affect technological issues and the implications of product liability.
5.4 Evaluate monitoring technologies that can be used to reduce technological issues with the environment.
PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student should know and be able to:

5.1.1
Define the quality of life in terms of technology and societal needs.
5.1.2
Assess the quality of life using a variety of criteria.

5.1.3
Generate suggestions for improving the quality of life in a variety of technological areas.

5.2.1
Select a technological device and analyze its use in terms of safety, health, and liability issues.

5.3.1
Evaluate a technological device for its ergonomic use.

5.3.2
Describe the purpose of having a code of ethics for engineers and designers.

5.3.3
Describe product defects and provide examples.

5.3.4
Generate a list of causes of environmental problems which may be direct or indirect.

5.4.1
Research an environmental problem or issue related to the use of technology.
5.4.2
Research a variety of environmental problems.
PERFORMANCE TASKS:

· Students will select complete Assignment – Lesson 3-1 - Design and Technology for Quality of Life on pages 123 -126 of course guide.

· Students will select complete Assignment – Lesson 3-2 - Design Ethics and Product Liability on pages 131-133 of course guide.

· Students will select complete Assignment – Lesson 3-3 - Design Ethics and Product Liability on pages139-141 of course guide.

INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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

TECHNOLOGICAL ISSUES
STANDARD 6.0

Addressing Technological Issues
LEARNING EXPECTATIONS

The student will be able to:

6.1 Design appropriate technology models or prototypes using established criteria.
6.2 Develop a model city based on concepts of human scale, recycling, green products, and environmentally and ecologically sound principles.

6.3 Research and debate current and upcoming technologies from a variety of perspectives.

6.4 Identify, research, and develop methods of protecting technology.

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

6.1.1
Identify and define criteria for appropriate technology.

6.1.2
Identify specific people/places for an appropriate technology application.

6.1.3
Research, design, model/prototype, test, and analyze an appropriate technology device or process.

6.1.4
Evaluate the design prototype against the established criteria and constraints.

6.1.5
Document design work as a communication tool.

6.1.6
Review appropriate technology case studies and evaluate their effectiveness.

6.1.7
Research, design, model/prototype, test and analyze an appropriate technology device or 
process.
6.1.8
Review appropriate technology case studies and evaluate their effectiveness and present finding to class.
6.2.1
Understand the concept of human scale as it relates to a small city.

6.2.2
Develop a scale model city based on small group research and overall planning.

6.2.2
Define the term “green product” and provide examples in a variety of technological areas.

6.2.3
Research and debate current and upcoming technologies from a variety of perspectives.
6.2.4
Understand and use ratios and proportions to represent quantitative relationships.

6.2.5
Recognize and apply mathematics in contexts outside of mathematics.

6.2.6
Develop a multi-media presentation on waste management and include considerations of quantity, safety, degradability, and cost.

6.3.1
Develop information relevant to the debate position assigned to inform persuade, and educate the opponent and develop counter arguments to potential views of the opponents.

6.3.2
Articulate a point of view during a debate format.

6.4.1
Examine reasons for and abuses of the protection of technology and intellectual property.

6.4.2
Describe methods of protecting technology, including trade secrets, trademarks, copyrights, logos, and patents.

6.4.3
Research and employ protection methods to a technological device or process.

6.4.4
Develop packaging designs that incorporate protective information. 

6.4.5
Solve problems using scale factors, including ratio and proportion.

PERFORMANCE TASKS:

· Students will select complete Assignment – Lesson 4-1 - Journal Entries on pages 168 - 169 of course guide.

· Students will select complete Assignment – Lesson 4-2 -Model City Design Based on Recycling and Green Products on pages 176 - 177 of course guide.

· Students will select complete Assignment – Lesson 4-3 – Debating Current Technologies and Their Issues on pages 183 - 185 of course guide.

· Students will select complete Assignment – Lesson 4-4 – Protecting Technology on pages 192 - 194 of course guide.

INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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

TECHNOLOGICAL ISSUES
Standard 7.0

Predicting technological issues

LEARNING EXPECTATIONS

The student will be able to:

7.1 Develop and consider design criteria to optimize a technology and use design trade-off matrices, and properly make the necessary calculations required for analysis.

7.2 Examine modeling, simulations, and games, and how they may be used to represent technological and social issues.
7.3 Evaluate the process or technology assessment and apply assessment tools to technological problems and issues.

7.4 Research an emerging or future technological development and assess its possible effects on individuals, groups, or society.

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

7.1.1
Describe design trade-offs for a particular technology.
7.1.2
Develop a simple table to evaluate similar technical products.

7.1.3
Briefly describe the design optimization process.

7.1.4
Analyze the design optimization process.
7.1.5
Represent, analyze, and generalize a variety of patterns with tab les, graphs, words and, when possible, symbolic rules.

7.2.1
Define the term simulation, and provide a technological example.

7.2.2
Define various types of models: analog, ionic, verbal and mathematical.

7.2.3
Define and give examples of a variety of simulations.

7.2.4
Classify type of games, their purpose, and provide examples of each classification.

7.2.5
Evaluate various games and analyze their effectiveness and authenticity.

7.3.1
Define technology assessment and proved multiple examples.

7.3.2
Organize potential technology impacts into a table matrix.

7.3.3
Describe how models can be used to help designers develop products.

7.4.1
Describe computer modeling, list its limitations, and list several examples.
7.4.2
List several technology assessment techniques and give an example of each.

7.5.1
Define technology forecasting and give an example.

7.5.2
List several examples of technology forecasting.

7.5.3
Examine an emerging or future technology solution using forecasting techniques.

PERFORMANCE TASKS:

· Students will select complete Assignment – Lesson 5-1 – Weighting and Prioritizing Design Trade Offs on pages 209 - 212 of course guide.

· Students will select complete Assignment – Lesson 5-2 – Using Models, Simulations, and Games on pages 218 - 219 of course guide.

· Students will select complete Assignment – Lesson 5-3 – Applying Technology Assessment Tools on pages 226 - 229 of course guide.

· Students will select complete Assignment – Lesson 5-4 – Applying Forecasting/Futurology Tools on pages 235 - 236 of course guide.

INTEGRATION/LINKAGES

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

· Tech-Know Project High School Teacher’s Guide 1
· Tech-Know Project High School Teacher’s Guide 2
· Human Innovation Technology Series HITS

· Engineering Your Future Project Activities

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