TOPIC: Fundamentals of Technology


Key Learning:
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TOPIC: Integrating “STEM Concepts” into “Applied Engineering Technologies”


Key Learning:
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TOPIC:  Project Management Development

Key Learning:

                                                     Unit Essential Question








TOPIC: Energy Sources and Power Systems 

Key Learning:

                                                     Unit Essential Question







TOPIC:  Precision, Mechanics and Measurement 

Key Learning:

                                                     Unit Essential Question



                            








TOPIC: Project Development and Review

Key Learning:

                                                     Unit Essential Question







Students will explore and apply their knowledge of the “Fundamentals of Technology” to fields related to “Applied Engineering Technologies”. ..an“Product Manufacturing”.





How and why is acquired knowledge related to “Fundamentals of Technology” critical to success in the “Applied Engineering Technologies” and “Project Development”?





CONCEPT: The important of “Technological Awareness” in our society.





CONCEPT: Resources necessary for  “All Technology” to occur.





CONCEPT: Application of basic understanding of the “Main Branches of Technology”





Lesson Essential Questions:





- How and why is “Awareness” of  “Technological Advances” important to all citizens in our society?





-How does being “Technological Aware” directly impact the activities of “Applied Engineering Technologies”?





Lesson Essential Questions:





-How does each of the “Main Branches of Technology” contribute to success in “Technological Endeavors”?





-How does each “Branch of Technology” compare and contrast with its counterparts”? 





- In what “Scenarios” could ALL “Braches of Technology” inter-relate and be utilized simultaneously?





Lesson Essential Questions:  





- How and why is understanding  the “Resources” that support  “Technology” important to the field of  “Engineering”?





-Is it possible for “Technology” to occur if a single resource were absent?  Why?





-Why must all of the resources be managed?





Vocabulary:


Innovation, Conceptualization, Prototype, Invention, Patent, Obsolescence








Vocabulary: 


Communication Technology, Construction Technology, Manufacturing Technology, Transportation Technology





Vocabulary:  


Knowledge, Tools Materials, Energy, Capitol, Labor, Time
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Students will utilize various “Principles” and “Concepts” and the role they play in the applications of “Engineering”.





What has been the driving force behind the advancement of  the “Applied Engineering Technologies” in our society?





CONCEPT:  Introduction to “Methods” and “Practices” common to the field of “Engineering”. 





CONCEPT: Various power systems and their application in “Engineering”





CONCEPT: Various facets of  “Applied Engineering Technologies”





Lesson Essential Questions:





- Why is it important to acquire knowledge of “Symbols and Schematic Drawings and Prints”? 





- How and why are “Symbols and Schematics” important in the production and repair of high-tech equipment?





- Why is “Professional and Technical Communication” so critical to success in “Applied Engineering Technologies”?





Lesson Essential Questions:  





- How and why would safety be an issue in the “Applied Engineering Technologies”?





- What are the various power sources used in “Engineering” and the benefits, limitations, and dangers of each?





- What is meaning and origin of the term “Automation”?











Lesson Essential Questions:





- How does the following type of engineers interrelate and differ: Mechanical, Electrical, Chemical, Nuclear, Civil, Environmental, Genetic, Material, Software, etc.?





- How have advancements in “Materials Technology” impacted “Engineering”?








Vocabulary:


Inputs, Processes, Outputs, Testing and Analysis, Universal Systems Model, Flow Chart, Resource Management








Vocabulary:


Communication Technology, Preliminary Sketch, CAD, Symbols, Schematics Drawings





Vocabulary:


Industrial Health and Safety, OSHA, Electrical Systems, Hydraulics, Pneumatics 








Additional Info:  Lecture, demonstrations, and classroom discussion. Incorporate my experiences from the “Real World” to emphasize key points of lecture. Written assessment of key points of material covered. Inquiry based, hands on projects begin. Project Management activities will begin.
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Students will explore the importance of  “Project Management” and the role it plays in the success in the real world of “Applied Engineering Technologies”.





How and why are “Project Management” skills critical to success in the field of  “Engineering“ and “Product Development”?





CONCEPT: Documentation, Time Management, and  Accountability





CONCEPT: 


Increasing  Efficiency, Maximizing Output, and Analyzing Data, Research 





CONCEPT:  Planning, Project Management,  


Professional and Technical Communication





Lesson Essential Questions:





- Why is Documentation, Time Management, and  Accountability critical to success in “Project Management”?





- How are the “Managerial Tools” : Documentation, Time Management, and  Accountability achieved in the “Real World” workplace?





Lesson Essential Questions:





- How can “Increasing Efficiency” be potentially achieved “Project Development”?





- How and why is the concept of “Automation” critical to success in “Manufacturing Technology” and “Project Development?





- How can “Research” play an important role in “Engineering” and “Product Development”?





Lesson Essential Questions:  





- How and why are “Leadership Skills” so  critical to the success of “Project Management” and “Project Development”?





- What does the duties of “Planning and Project Management” entail? 





- Why is “Professional and Technical Communication” critical to success in  “Project Management”?





Vocabulary:


Universal Systems Model


Job Time Sheets, Problem Solving Logs, Problem Solving Flow Charts











Vocabulary: Foreman, Lead Engineer, Technical Jargon, Professional/ Technical Memo, Trailer











Vocabulary: 


Automated Systems, QA, Re-tooling, Efficiency Expert,  J I T , “R & D”








Additional Info:  Lecture, demonstrations, and classroom discussion. Incorporate my experiences from the “Real World” to emphasize key points of material. Written assessment of key points of material covered. Engineering Logs will now be kept on all activities. 
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Explore the various “Power Systems” used in “Product Manufacturing” along with  basic “Engineering” principles and concepts related with each.





Why is knowledge of basic concepts and principles related to “Energy Sources” and “Power Systems” so important to “Applied Engineering Technologies”?





CONCEPT: Pneumatic Power Systems





CONCEPT: Hydraulic Power Systems





CONCEPT: Electrical Power Systems 





Lesson Essential Questions:  





- Compare and Contrast Electrical Power Systems with Hydraulic Power Systems and Pneumatic Power Systems.





- List the limitations of Electrical Power Systems.





- How and why are Electrical Power Systems Calculated?





Lesson Essential Questions:





- Compare and Contrast Hydraulic Power Systems with Electrical Power Systems and Pneumatic Power Systems.





- List the limitations of Hydraulic Power Systems.





- How and why are Hydraulic Power Systems Calculated?








Lesson Essential Questions:





-Compare and Contrast  Pneumatic Power Systems with Electrical Power Systems and Hydraulic Power Systems.





-List the limitations of Pneumatic Power Systems.


 


- How and why are Pneumatic  Power Systems Calculated?











Vocabulary: Pneumatic System, PSI, Valves, Regulator, Solenoid, Piston, Actuator, Silencer,  


Pascal’s Law, Pneumatic Power Calculations





Vocabulary: Hydraulic System, Fluid, Reservoir, Solenoid, Cylinder, Actuator, Bernoulli's Law,


Hydraulic Power Calculations





Vocabulary: Electrical Distribution, Classifications of Motors, Control Circuits, Ohm’s Law, PIRE Wheel, Electrical Power Calculations
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Students will become technologically aware of the importance of the knowledge and skills related to tools, equipment, materials, and measurement techniques.





How and why is the knowledge and skills related to tools, equipment, materials, and measurement important to “Applied Engineering Technologies”?





CONCEPT: Materials Technology





CONCEPT: Measurement and Precision





CONCEPT:  Tools and Equipment





Lesson Essential Questions:





- Why is “Measurement and Precision” an important part of success


in “Engineering” and “Manufacturing”?





- How and why are the results of “Materials Tests” critical to the success of a “Product Design” and “Product Manufacturing”? 





Lesson Essential Questions:





-What are the “Categories of Materials”?





- How and why does knowledge of “Materials Technology” play an important role in “Engineering”?





- Why is “Materials Testing” an important part of “Product Development”?








Lesson Essential Questions:  





- Why is knowledge and skills related to “Industrial Processes” such an important part of success in “Product Development”?





- What are various “Automated Tools and Equipment” used in “Product Development”?





- Why is “Maintenance” so critical in “Applied Engineering Technologies”?





Vocabulary: Polymers, Ceramics, Metals, Composites, Tinsel Strength, Statics, Kinematics








Vocabulary: Precision, Tolerance, Critical Measure, SAE, 


Jig/ Fixture,


Tap and Die,


Precision Machining, Repeatability











Vocabulary: 


Design, Rapid Prototype, 3D Printer, Layout, Dry-Fit, Fabrication, MIG, TIG, Plasma Torch, Automated Systems Integration
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Students will become technologically aware of the importance of the knowledge, processes, procedures, and skills related to (CDR) Critical Design Review.





How and why is the process and procedures related to (CDR) “Critical Design Review” important to the success of “Project Development” and “Final Production”?








CONCEPT:     (CDR) Critical Design Review, Collaborative Project Reviews





CONCEPT:


Project Success, Profit Margin, The Stock Market





CONCEPT: 


Data Collection, feedback and Review





Lesson Essential Questions:





- How is the “Stock Market” an indicator of the potential success of a product?





How do “Technology Stocks” compare and contrast to “Business Stocks”?





- What are some examples of “Technology Stocks”?








Lesson Essential Questions:  





-What types of testing must be performed in the final stages of “Project Development”? Why?





-What is the next stage if (CDR) is favorable?





-How and why is “Collaborative Project Review” such an important tool in the potential success of a “Project”?








Lesson Essential Questions:





- How and why does “Research” play an important role in “Engineering” and “Project Development”?





- What is “Market Research” and why is it important to the final stage of “Project Development”?





What is “R & D” and how can it play a major role in the continued success of a company?





Vocabulary: 


(CDR) Critical Design Review, Physical Tests, Engineering Simulations,


Examinations and Analysis





Vocabulary: 


Universal Systems Model, Feedback, “R & D”, Product Revision





Vocabulary: 


Market Research, Stock Market, DJIA, S&P 500,


Shares, Stock Options, Dividends
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