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advanced technological applications
	Description:


	This course has been designed as an advanced study for students engaged in themed academies and general technology studies that lead to the capacity to understand how technology’s development, control and use is based on design constraints, and human wants and needs.  The structure of the course challenges students to use design processes so that they can think, plan, design and create solutions to engineering and technological problems.  Students are actively involved in the organized an integrated application of technological resources, engineering concepts, and scientific procedures.

In this course students study about the four components of the Design World, including Information Technology, Agriculture and Bio-related Technologies, Medical, and Entertainment/Recreation Technologies.

1. The Agriculture and Bio-related Technologies unit explores how agricultural technologies provide increased crop yields and allow adaptation to changing and harsh environments, enabling the growth or plants and animals for various uses.  It also offers an analysis of the various uses of biotechnology and the ethical considerations of there uses.

2. The Entertainment and Recreation unit provides a study of technological entertainment and recreation systems, with an examination of the differences between these technologies, of how their use enhances human leisure-time performance, and of the social, cultural, and environmental implications of their usage.

3. The Information Technologies unit examines how technology facilitates the gathering, manipulation, storage and transmission of data, and how this data can be used to create useful products.  It also provides students with opportunities for developing communication systems that can solve technological problems

4. The Medical Technologies Unit provides an analysis of how medical technologies are used to increase the quality and length of human life, and how increased use of technology carries potential consequences, which require public debate.  Student will also examine tools and devices used to repair and replace organs, prevent disease and rehabilitate the human body.

The students will continue their education in Sciences, Technology, Engineering, and Mathematics (STEM) and will experience design engineering in the creation, synthesis, iteration, and presentation of design solutions.  This course is designed to prepare high school students who plan to go on to community college technical education or university-level engineering programs.  It will help students apply knowledge and skills required to create and transform ideas and concepts into a product that satisfies specific customer requirements in the four learning units. 



	Pre-requisites
	Successful completion of Foundations of Technology

Successful completion of Technological Issues 

Successful completion of Algebra 1 and Geometry

Successful completion of Physical Science

	Recommended Credits:
	1

	Recommended Grade Levels:
	11th – 12 th


advanced technological applications

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

Demonstrate knowledge of and skills related to the core technologies of information and communication.

 Standard 4.0

Demonstrate knowledge of and skills related to the core technologies of agriculture and related bio-technologies

Standard 5.0

Demonstrate knowledge of and skills related to the core technologies of medical Technologies

Standard 6.0

Demonstrate knowledge of and skills related to the core technologies of entertainment and recreation technologies

advanced technological applications
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.
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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.
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Standard 3.0

Demonstrate knowledge of and skills related to the core technologies of Information and Communication.

LEARNING EXPECTATIONS

The student will be able to:

3.1 Understand communication devices, their relationship to the communication system model, and 
use these devices in appropriate situations.
3.2 Explore the telephone network system and the electromagnetic spectrum (EM), focusing on 
radio waves.

3.3 Demonstrate how communication devices are affected by interference.

3.4
Examine communication process as a whole by exploring the communication between electronic devices and humans.

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

3.1.1
Describe the basic communication process and how it relates to information and communication technologies.

3.1.2
Use and interpret binary code.
3.1.3
Create devices that send and transmit information.

3.1.4
Create and test a keyboard device that uses three lights to display a binary value.
3.3.2
Construct, assembles, and tests a telephone network system.
3.2.1
Understand the development of telephone communication technologies.

3.2.2
Describe the basic principles of electromagnetism and the electromagnetic spectrum.

3.2.3
Complete and test electronic devices’ electromagnetism and present their findings and observations.

3.2.4
Construct a radio using basic parts.

3.3.1
Demonstrate how communication devices are affected by interference.

3.3.2
Explain the role of output in communication devices.

3.3.3
Construct s device that can provide visible output.

3.4.1
Explain how communication technologies communicate to each other and provide feedback to humans.

3.4.2
Demonstrate input and output devices using a microcontroller.

PERFORMANCE TASKS

· In teams, students will be creating a telegraph machine.  TE – Learning Cycle 1 – Exploration 1 - Pgs. 27-30.
· Students will complete Learning Cycle 1 - Exploration II – Pgs. 31-36.  In this activity, students will learn binary code, which is used to represent digital information in many electronic devices.

· Students will be exploring binary code in small teams of two or three.  They will be creating a keyboard device that uses three lights to display a binary value.  TE – Learning Cycle 1 – Engagement - Pgs. 37-44.
· Students will construct and assemble telephone network system following the directions in Learning Cycle 2 – Exploration I - Pgs. 49-52.

· Students will create and Test and Electromagnet following the directions in Learning Cycle 2 – Exploration II - Pgs. 53-56.
· Students will build an AM Radio following the directions in Learning Cycle 2 – Engagement - Pgs. 57-64.

PERFORMANCE TASKS
· Students will rotate through four different stations, and will record their observations in the Inventor’s Logbook.  After each team has completed all four station activities, the teams will lead a discussion and present their findings.
· Students will be working with the BS2.  They will attach a push-button sensor and a piezoelectric speaker to the circuit board and program it to buzz when the push button is pressed.  Students will explore the connection between the input (pushbutton) and the output (speaker buzzing).  Learning Cycle Four – Exploration – Pgs. 94-98.

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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Standard 4.0

Demonstrate knowledge of and skills related to Agriculture and Related Bio-Technologies.
LEARNING EXPECTATIONS

The student will be able to:

4.1 Explain and evaluate the broad field of biotechnology by focusing on the importance of the 
scientific method and the use of DNA isolation and extraction.

4.2 Monitor and control the light and temperature for growing plants.

4.3 Understand how to Micro-propagate plants using sterile techniques.
4.4 Develop an understanding of agricultural biotechnology and identify the current ethical issues that 
these new technologies are raising for our society.

4.5 Identify and describe some of the historical context, issues, and practices involved in agricultural 
biotechnology.

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

4.1.1
Identify and describe some of the is historical context, issues and practices involved in agricultural biotechnology.

4.1.2
Discuss the role of government in the regulation of biotechnology.

4.1.3
Discuss the potential risks and benefits associated with genetic modification.

4.1.4
Extract DNA from an onion and submit what the DNA looks looked like and present their findings.
4.1.5
Safely List the Bio-Technology lab safety rules and regulations.
4.2.1
Describe physical conditions necessary for optimum plant growth.

4.2.2
Create a sterile enclosure which uses sensors to monitor physical conditions.

4.2.3
Apply digital logic and programming to automate monitoring and controlling of physical conditions.

4.3.1
Describe the resources and techniques used to clone plants using the micro-propagation technique.

4.3.2
Explain the importance of hormones for cell differentiation and plant growth.

4.3.3
Use sterile procedures and techniques for plant micro propagation.

4.4.1
Analyze and understand the potential consequences of a given biotechnology.

4.4.2
Identify the different factors that are involved in the development and marketing of a technology that affects human health and/or the environment.

PERFORMANCE TASKS

· Students working in teams will gain hands on experiences working at the cellular level.  They will be isolating and extracting DNA from an onion.  They will also follow all safe lab procedures.  Preliminary Challenge – Bio-Technology – Pgs. 5-11.

· Students will work in teams as they brainstorm to conduct the mock-propagation.  Primary Challenge – Pgs. 12-

· create and Test and Electromagnet following the directions in Learning Cycle 2 – Exploration II - Pgs. 53-56.

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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Standard 5.0

Demonstrate knowledge of and skills related to technologies of Medical Technologies.
LEARNING EXPECTATIONS

The student will be able to:

5.1 
Understand the development and impact of emerging technologies in medical technologies.

5.2 
Develop a level of knowledge and a degree of rigor to make sound and ethical medical decisions.

5.3 
Explore concepts of design and the unique design factors that exist in medical technology.
5.4 
Explore and use the concepts involved in measurement of physical quantities.
PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student should know and be able to:

5.1.1
Create a timeline of innovations and discoveries in medical technology.
5.1.2
Describe the social, cultural, political, and environmental forces impacting medical technology.

5.2.1
Assess the knowledge, resources, risks, and benefits required to make technologically sound and ethical medical decisions.

5.2.2
Construct a decision protocol (or model) for making a medical diagnosis using a structured method.

5.2.3
Research patient symptoms and create presentation.
5.3.1
Identify relationships that exist between physiological, sociological and or ethical factors and medical technology systems.

5.3.2
List the factors that need to be in place to make new medical technologies viable in the marketplace.

5.3.3
Design and build a medical device that meets a specific need.

5.4.1
Calibrate a measurement device.

5.4.2
Explain how a thermometer measure temperature and record temperatures taken.
5.4.3
Explain how a thermocouple measures temperature.
5.4.4
Explain one advantage for each device – the thermometer and the thermocouple.

5.4.5
Demonstrate some of the measurements used in determining heart health.
PERFORMANCE TASKS

· Students will work in teams and construct a timeline of the major technological developments in


medicine over the past 20 years.  The teams will also lead a class discussion highlighting the 
major shifts in medicine.  Learning Cycle I – Pgs. 26-31.
· Students will select one medical device from those listed on Pg. 32 and trace its development.  They are to describe the specifics of how the device functions or the procedure is performed and they should trace the development of the device or procedure, including the trials and errors.  Learning Cycle I – Pgs. 32-33
· Students working in small team will construct a troubleshooting guide, decision matrix, or decision tree to analyze and solve one the following problems on Pg. 48-49 of Learning Cycle 2.
· Students will Design, sketch and build a prototype of a liquid thermometer using the guidelines in Learning Cycle 3 – Pgs. 64-69.

· Students will build a prototype of a liquid thermometer using the guidelines in Learning Cycle 3 – Pgs. 70-73.

· Students will Design, sketch and build a prototype and refine the design to a medical device using the guidelines in Learning Cycle 3 – Pgs. 74-79.
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.

advanced technological applications

Standard 6.0

Demonstrate knowledge of and skills related to Entertainment and Recreation Technologies.
LEARNING EXPECTATIONS

The student will be able to:

6.1 
Identify and explain the physics of sound and the technology behind transmitting sound.
6.2 
Explore the difference between music and noise and how to tune an instrument.

6.3 
Explore the recording and business side of musical technology and entertainment.

6.4 
Explore the positive and negative effects of music technology 
PERFORMANCE STANDARDS:  EVIDENCE STANDARD IS MET
The student should know and be able to:

6.1.1
Identify and explain the connection between human hearing and musical technology.

6.1.2
Use microcontroller to play different tones.

6.1.3
Design and make a simple speaker.

6.1.4
Construct a Piezoelectric Speaker Circuit.

6.1.5
Describe the tones created when mixing three different frequencies.

6.1.6
Identify how many Hertz are being mixed together in each of the three mixed frequencies.

6.2.1
Explain the fundamental process and principles of sound.

6.2.2
Build an apparatus that can demonstrate the basic principles of sound.
6.2.3
Build and Instrument and demonstrate the basic principles of sound.

6.2.4
Tune an instrument.

6.3.1
Discuss the positive and negative effects of recording technology.

6.3.2
Create an interactive display that shows their musical instrument design, describes the design, 
and provide directions for making sound with it.
6.3.3
Research some of the law suits that have been filed over free file sharing and present their findings in debate format.

6.3.4
Create a multimedia presentation on the subjective interpretations and legal details of copyright laws dealing with the recording industry.
6.3.5
Research and create a tri-fold on new emerging music technologies.

6.4.1
Explore the concept of technology transfer in relation to music.

6.4.2
Analyze and create a spreadsheet graph that shows the positive and negative effects of music technology.
6.4.5
Measure the decibel level of sounds and identify how to measure, calculate, manipulate, and predict the actions of technological devices and musical systems.
6.4.6
Construct an Audio level Meter.
PERFORMANCE TASKS

· Students in teams of three or four will construct and test a speaker out of a paper cup.  Learning Cycle 1 - Exploration I – Pgs, 24-29.
· Students in teams of three or four will construct and test a speaker out of a paper cup.  Learning Cycle 1 - Exploration II – Pgs, 30-29.

· Students will create their own song with the BS2. Once the teams have created and named their song, they will need to play it to the whole class and explain how and why they chose the combination and duration of the notes for their song.  Learning Cycle 1 - Engagement – Pgs. 38-40.
· Students will rotate through 4 Stations to allow students to explore wind, percussion, string, and brass instruments. Learning Cycle 2 - Exploration – Pgs. 50-61.
· Students in four teams will create their own gramophone.  The gramophone should be able to play a vinyl record.  Teams should make sure the gears are functioning properly, that the nuts are not too tight, and that the leads on the battery holder are attached correctly.  The turntable should rotate clockwise.  Learning Cycle 3 - Exploration 1 – Pgs. 74-77.

PERFORMANCE TASKS

· In teams, students will need to research their assigned role and prepare bullet points for a debate.  The research topics are found in Learning Cycle 3 – Pgs. 78-81.

· In teams, students will record a song using the instruments created in previous learning cycle.  Students can also bring in instruments of their own to assist in the recording of their song.  Learning Cycle 3 – Engagement – Pgs. 82-85.

· Students will be exploring the concept of technology transfer in relation to music.  They will be experimenting with one of the concepts used in musical therapy found in Learning Cycle 4 – Exploration – Pgs. 92-96.

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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