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Course Description:
Technology and design go hand-in-hand with science and engineering. In this course, via a series of “real-world” contextualized design problems, student will develop the knowledge and skills that will enable them to better understand the connection between science and technology and to creatively apply themselves on issues related to sciences, technology, and engineering (STEM). Upon completing this course, students will have the knowledge and skills necessary to design, build test, and present solutions to technological issues in science and technology and other courses across the curriculum. This course is a highly recommended pre or co-requisite for Physics Honors students.
Prerequisites:
None
Course Outlines and Time Allocations:
Unit










Recommended Lessons
Course Overview









3 days

Tool, Machine & Lab Safety








5 days

The Design/Engineer Process







12 days

Structures










16 days

Energy & Power









35 days
Communicating Design Ideas







35 days

Applications of Engineering








25 days


Technology & Society









10 days

Course Resources:
Textbook:  


Design and Problem Solving in Technology. Hutchinson and Karsnitz. Delmar. New York. 1994.
Design and Communication. Collins Educational. London.
Resources:
General Woodworking and Metal Working Tools/Machines
General Supplies and Materials as Noted in Units

Computers with CAD, MS Office, Time Management, Internet, and Unit Specific Software

Access to Town Pool

Adequate Storage for Instructional Materials and Student Projects
Course Evaluation Process:
The students will be evaluated by the following methods:

Drawing Assignments
Design Projects

Portfolios 
Tests/Quizzes

Notebooks

Class Presentations

Class Participation


Homework


Final Project/Assignment
Overarching Unit Essential Question (s):  What is technology and how does it work to shape our world?

          

	Standards and Goals:

8.2.12.A.1: Design and create a technology product or system that improves the quality of life and identify trade-offs, risks and benefits

8.2.12.C.3: Evaluate the positive and negative impacts in design by providing a digital overview of a chosen product and suggest potential 
modifications to address the negative impacts.

8.2.12.B.3: Analyze the full costs, benefits, trade-offs and risks related o the use of technologies in a potential career path

8.2.12.F.1 Determine and use the appropriate application of resources in the design, development, and creation of a technological product 
or system.

9.4.12.B.(1).2 Employ appropriate representational media to communicate concepts and design.

9.4.12.B.54 Apply ethical reasoning to a variety of situations in order to make ethical decisions


	Prerequisite Skills:

Students should have prior knowledge of technology and technological literacy.
Students should know the proper safety considerations when designing and creating a product.


	Performance Standards:
100% of students will be able to define and reflect upon the importance of technological literacy in the twenty first century

100% of students will be able to demonstrate competencies and knowledge in fundamental understandings critical for the study of technology, including the 6 areas of technology, the definition of technology, and the role of science in technological development.

	Time Line: 3 Days

	Understandings:
Technology is the process in which humans change the world around them to better meet their wants and needs
Technological literacy reflects an individual ability to be comfortable interacting with and making informed decisions about the use and development of technology

Technology significantly impacts the way people live their lives.

	Essential Questions:

· Why is “technological literacy” an essential skill in the twenty first century?
· How does technology create a more interconnected world?
· How has technology contributed to the increasingly global nature of the economy?


	Students will know:

The difference between science and technology, and how they contribute to growth and development within each respective subject area.
Actions, attitudes, and skills associated with being a technologically literate person.

The Input, Process, Output & Feedback model for systems design.

	Students will be able to:

Identify the major areas of technology and describe the types of technology utilized in each.

Explain what technological literacy and capability are and why they are important to develop.

Identify inputs, processes, and outputs of a piece of classroom technology

	Authentic Assessment Evidence

	Formative Assessment:

Exit ticket on PPT concepts
IPO analysis of classroom object or technology

Unit pre-test

	Summative Assessment:

Evolution of technology TLA
Unit post-test (miniquiz)



	Instructional Strategies

	Teacher will facilitate review of course syllabus
Teacher will provide an overview of lab layout

Students will complete unit pre-test (Technology and Science pretest)
Students will complete laboratory scavenger hunt for key tools, materials, and instructional areas

Students will generate a working definition of technology and science in pairs

Students will present definitions and identify common themes in both definitions
Teacher will present PPT review of key topics such as Science vs. Technology, Invention and Innovation, and Technological literacy
Teacher will lead a discussion on the evolution of technology
Students will complete evolution of technology activity in which they design their own technology to solve a common problem, and evaluate it in terms of content presented in introductory PPT
Students will complete unit mini quiz (post-test)


	Instructional Resources:
LCD Projector
Access to computers

The great debate PPT

Colored pencils


 Overarching Unit Essential Question (s): What techniques and processes will increase the likelihood of producing appropriate and quality technological products, systems, and environments in a safe, efficient, and effective manner? 
	Standards and Goals:

8.2.8.B.4 - Describe how variations in resources can affect solutions to a technological problem.

8.2.8.B.5 - Select and safely use appropriate tools and materials in analyzing, designing, modeling or making a technological product, system or environment.

9.2.8.F.1. - Demonstrates appropriate safety procedures for hands-on experiences. 

9.2.8.F.2. - Demonstrate the use of recommended safety and protective devices. 

9.2.8.F.3. - Describe appropriate response procedures for emergency situations.


	Prerequisite Skills:

Students will have prior knowledge of personal and general safety. 

Students will have prior experience working in cooperative groups.


	Performance Standards:

Score 100% on a safety quiz (Students may retake parts of quiz until they achieve 100% score - Students who achieve below 90% will be required to retake the safety quiz).

Students will follow 100% of the safety rules at all times while working in the classroom.

	Time Line: 5 days
Application throughout entire course

	Understandings:

Lack of awareness about laws and rules may lead to unsafe situations and chaos. 

Federal, state, and local rules and laws are designed to promote safety and health. 

Individuals need to take personal responsibility for their safety. 

People need to react immediately to emergency situations. 

Technological products are made by processing materials and that doing so requires knowledge of safe procedures.

Using tools and machines safely requires an understanding of how the tool is designed to work, the procedures for safely using it, and a commitment by the user to be attentive and use it properly
An understanding of the types of materials and their properties increases the ability of a designer/engineer to develop appropriate solutions to technological problems
	Essential Questions:

· How is safety a personal and societal responsibility?

· How does the way in which you consider safety precautions and conduct yourself affect the working environment around you and the safety of others in the workplace?

· What techniques and processes will increase the likelihood of producing appropriate and quality technological products, systems, or environments in a safe manner?

· Why are the properties of materials such an important factor in the design of products and systems? 

	Students will know:

Materials can be separated, combined, conditioned, or formed in order to meet the needs of a specific design

The safety rules, procedures, and processes for separating, combining, conditioning, and forming, and finishing hand and basic power tools.

That no tools or machines are to be used without proper training, instruction, adequate supervision, or prior to teacher approval

The machines and tools they are allowed to use in the course and the process for using them (safety instruction, safety test, teacher- assisted use).

Materials can be classified in various categories and require specific tools to work with
Appropriate tools and machines must be used to process different materials based on their properties

	Explain the different types of safety hazards that may be found in schools and in their personal life. 

Explain why safety plans are necessary for people at home, in the community, and in the world.

Describe how is safety a personal and societal responsibility?

Safely use the tools and materials related to the assignments and project in the course.

Recognize unsafe procedures and know how to properly deal with them.
Utilize appropriate tools and machines to process wood, plastics, metal, foam, and composite materials



	Authentic Assessment Evidence

	Formative Assessment:

Pre-test (diagnostic)

Technology Lab Safety Practices information packet and safety contract

Specific Machine/Tool safety worksheet
Guided instruction/ practice using tools, machines, and materials
Classroom observations of student safety development


	Summative Assessment:

Safety tests
Student demonstration of safe practices checklist


	Instructional Strategies

	 Teacher will discuss types of projects, materials, and processes to be used in class

 Teacher will distribute handouts/activity sheets on tool, machine, material, and lab safety (see tools and machines listed under Instructional Resources)
 Students will complete safety handouts and activities in a collaborative work environment.

 Students will watch Safety videos – “Why Safety Matters”, and complete a guided viewing sheet
 Teacher will demonstrate proper use of hand, portable power, and machine tool safety

 Teacher will lead interactive review for safety test

 Students will demonstrate knowledge of safety practices



	Instructional Resources:

Safety test

LCD projector

Access to computers

Band saw

Scroll saw

Belt sander

Disk sander
Drill press

Portable power drill
Portable jig saw

Portable circular saw
General hand tools (hammers, hand saws etc.)
Craft tools (hot glue guns, hobby knives etc.)

Fasteners and adhesives

Specific process tools and machines as needed



Overarching Unit Essential Question (s):  Why is the design/engineering process critical for successful problem solving?

	Standards and Goals:

8.1.12.F.2 Analyze the capabilities and limitations of current and emerging technology resources and assess their potential to address educational, career, personal, and society needs.

8.2.12.B.2 Design and create a prototype for solving a global problem, documenting how the proposed design features affect the feasibility of the prototype through the use of engineering, drawing, and other technical methods of illustration.

8.2.12.C.3 Evaluate the positive and negative impacts in a design by providing a digital overview of a chosen product and suggest potential modifications to address the negative impacts

8.2.12.D.1 Reverse-engineer a product to assist in designing a more eco-friendly version, using an analysis of trends and data about renewable and sustainable materials to guide your work.
8.2.12.E.1 Use the design process to devise a technological product or system that addresses a global issue, and provide documentation through drawings, data, and materials, taking the relevant cultural perspectives into account throughout the design and development process

8.2.12.F.1 Determine and use the appropriate application of resources in the design, development, and creation of a technological product or system.

9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning experiences.
9.1.12.A.4 Justify problem-solving strategies used in the development of a particular innovative product or practice in the United States and in another country.
9.1.12.B.1 Present resources and data in a format that effectively communicates the meaning of the data and its implications for solving problems, using multiple perspectives


	Prerequisite Skills:

Students will know the 7 steps of the engineering design process
Students will have completed and demonstrated knowledge of safe use of tools and machines


	Performance Standards:

100% of students will demonstrate positive, constructive behaviors working in groups to solve problems.
100% of students will be able to document design ideas and development using appropriate logbook conventions
100% of students will be able to utilize the engineering design process to develop a redesigned solution to a culturally relevant problem.

	Time Line: 12 days

	Understandings:
There is not one clear concise method of developing solutions to technological problems; however, most people would agree that inventors, innovators, designers, engineers and technologist follow steps detailed in the engineering design loop
Creativity as well as an understanding of the problem and a commitment to the details of a problem will increase the likelihood of de
veloping solution to a technological problem

Engineering is different from design in that it focuses on the mathematical and scientific principles related to the problem and solution

The design process offers a tool for the communication and critical analysis of the overall effectiveness of proposed designs
The engineering design process focuses on planning and recording strategies and actions for the control, construction, and communication of ideas for technological systems

	Essential Questions:

· Why is the engineering design process modeled as a loop rather than a staircase or line?
· How does understanding criteria constraints and resources impact a designers approach to developing solutions to problems?
· What is the role of criticism and feedback in the engineering design process?
· Why is it not always beneficial to use the most economical materials for production of a technological product?

· How does using the engineering design process lead to the development of new more effective technologies?

	Students will know:

Methods and strategies successful designers and engineers do to identify problems and opportunities.
Skills and conventions for utilizing engineering design logbooks and portfolios.

Principles of design which can be used to improve performance and function of technological products

Similarities and differences between good and bad design

Applications of the design process in industry and business

	Students will be able to:

Apply the steps of the design/ problem-solving model.
Utilize the aspects of good design in creating solutions to technological problem.

Complete a design activity and prepare a designated portfolio of their work.

Critique and provide feedback with regard to the relative merit of a design

Engage in brainstorming and design sessions to develop preliminary solutions for a complex system design

Objectively evaluate the viability and likelihood for success of design ideas.
Identify strengths and weaknesses of design elements

Reflect and elaborate on the importance of cooperation, teamwork, compromise (soft skills) in design.


	Authentic Assessment Evidence

	Formative Assessment:

Soft skills exit ticket
Ongoing teacher conferences on design progress
Student design and development work
West Point bridge design analysis

Portfolio critiques

Guided viewing sheets



	Summative Assessment:

Student logbooks and design work
Balsa wood model bridges
Product redesign project


	Instructional Strategies

	Teacher will lead a discussion on the process engineers and designers use to develop solutions to engineering issues

Teacher will hand out a TLA that requires students to work collaboratively to develop a solution (Tower Activity)

Upon completing the assignment, teacher will show TED Video featuring Peter Skillman – Marshmellow Challenge

Teacher will lead discussion about how and why the groups developed their solutions

Teacher will provide students with the Documentation Log Design Brief and explain features and expectations
Students will use DLDB to collaboratively develop a solution to a simple problem

Review design solutions and compare/contrast processes used by students

Using evaluation rubric, have student self-evaluate their DLDB

The Engineering Design Process PPT/discussion
Show example of Comprehensive LHS Design Log/Template

Show example of Engineer’s Log
The Deep Dive Video

Worksheet for Deep Dive
Generating and Developing Ideas (Chapter 4)

Drawing to develop ideas (Chapter 5)
Introduce Balsa Bridge Design Activity
Fill in details


	Instructional Resources:

West Point Bridge Software
Deep Dive Video

TED Series





Overarching Unit Essential Question (s): To what extent does form follow function in the design of structural systems?
	Standards and Goals:

8.2.12. A.1: Design and create a technology product or system that improves the quality of life and identify trade-offs, risks, and benefits.

8.2.12. F.2: Explain how material science impacts the quality of products.

8.2.12.C.3 Evaluate the positive and negative impacts in a design by providing a digital overview of a chosen product and address the negative impacts

8.2.12.F.3 Select and utilize resources that have been modified by digital tools in the creation of a technological product or system (CNC equipment, CAD software.

8.2.12.G.1 Analyze the interactions among various technologies and collaborate to create a product or system demonstrating their interactivity                                                         

9.1.8.C.2 Demonstrate the use of compromise, consensus, and community building strategies for carrying out different tasks, assignments, and projects.

9.4.12.B.7 Demonstrate use of the concepts, strategies, and systems for obtaining and conveying ideas and information to enhance communication.

9.4.12.B.74 Read, interpret, and use technical drawings, documents, and specifications to plan a project.

9.4.12.B.75 Use and maintain appropriate tools, machinery, equipment, and resources to accomplish project goals.


	Prerequisite Skills:

Students should have knowledge of MS PowerPoint or comparable software.

Students will know the 7 steps of the engineering design process

Students will have completed and demonstrated knowledge of safe use of tools and machines



	Performance Standards:
100% of students will be able to execute a solution to a design problem set forth in an engineer’s notebook/logbook
100% of students will be able to compute basic measurements related to forces including efficiency and truss vectors

100% of students will be able to select and process appropriate materials as needed within the context of the TLA

	Time Line: 16 days

	Understandings:

Structures are freestanding objects that have the ability to bear weight and support themselves.
Availability and the properties of materials have significant impact on design solutions and environments.

Construction techniques vary based on the materials being used and the intended use of the final product
Project planning and time management are critical elements of a large scale construction project.

Structures require frequent monitoring, maintenance, and modification to remain functional.

	Essential Questions:

· What factors enable some structures to be more effective than others?

· What limitations are there on the use of purely theoretical data to inform structural design decisions?

· What skills and knowledge are needed to make informed decisions in the design and construction of a structure?
· How can interpersonal skills and time management affect approaches to structural design?

	Students will know:

The multiple facets of materials and their impact on the design of finished products.
The wide variety of materials in a thoughtful, safe and appropriate manner.

Elements of sound structural design
Construction techniques for developing large scale structures\

Forces acting on a structure can be modeled and explained using basic mathematical constructs from geometry and algebra

Testing and evaluation are critical to refining and improving solutions to technological problems
Complications can arise in transitioning from models to a full scale product

Efficiency is  a measure of a structures performance in relation to its utilization of resource

	Students will be able to:

List and explain the types and purposes of various structures.
Utilize appropriate methods to maximize and/or minimize the impact of forces on their bridge design.
Calculate the forces acting on a simple truss using vector analysis.
Safely and thoughtfully process a variety of materials into finished products.

	Authentic Assessment Evidence

	Formative Assessment:

Student bill of materials
Wood glue joint test

Bridge test data sheets

Measurement practice and review

Bridge styles sketch along worksheet


	Summative Assessment:
Full scale structure
Student log sheets

Unit Quiz


	Instructional Strategies

	Teacher will lead interactive discussion about structural elements and their role in developing solutions to technological problems.

Students will read an article on a structure which failed and list the reasons it failed

Students will share and compare responses

Teacher will initiate discussion on forces that impact all structures and demonstrate forces in action

Teacher will facilitate student discussion and debate about the phrase “form follows function” and the role of aesthetics in structural design

Teacher will demonstrate and model techniques for calculating forces acting on basic structural componentry

Students will complete mini lesson and handout on shear, tensile, compressive, and torsional forces

Teacher will provide overview of unit TLA and evaluation rubric

Students will meet to formulate design ideas
Teacher will facilitate conferences with student groups to monitor progress and provide feedback.
Teacher will provide instruction related to specific materials, processes, and construction techniques.

Students will apply concepts related to materials, processes, and construction techniques by building a full scale solution which meets the criteria identified in the unit TLA

Students will test the ability of their structure to bear weight and accomplish its goals as outlined in the unit design brief
Students will present the data relevant to the performance of their structure

Students will analyze and evaluate the performance of their structure and make recommendations for future modifications/redesigns

Teacher will facilitate review of study guide for unit quiz

Students will take unit quiz.



	Instructional Resources:

LCD Projector

Access to computers

Bandsaw & Scroll Saw

Belt sander

Disk Sander

Portable power drill

Drill Press

General hand tools (hammers, hand saws etc.)

Craft tools (hot glue guns, hobby knives etc.)

Fasteners and adhesives

Specific process tools and machines as needed


Overarching Unit Essential Question (s):  Why is knowledge of mechanical, electrical, and fluid power systems essential for the design, production, maintenance, and evaluation of technological systems?
	Standards and Goals:

8.2.12.F.1: Determine and use the appropriate application of resources in the design, development, and creation of a technological product or system.

8.2.12. A.1: Design and create a technology product or system that improves the quality of life and identify trade-offs, risks, and benefits

9.4.12.B.74 Read, interpret, and use technical drawings, documents, and specifications to plan a project.

9.4.12.B.75 Use and maintain appropriate tools, machinery, equipment, and resources to accomplish project goals.

8.2.12.G.1 Analyze the interactions among various technologies and collaborate to create a product or system demonstrating their interactivity

9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning experiences.

9.1.12.B.2 Create and respond to a feedback loop when problem solving.

9.4.12.O.(1).6 Explain relationships among specific scientific theories, principles, and laws that apply to technology and engineering.

4.3.12 B . Understand relations and functions and select, convert flexibly among, and use various representations for them, including equations or inequalities, tables, and graphs
4.3.12 1. Use functions to model real-world phenomena and solve problems that involve varying quantities. 



	Prerequisite Skills:

Students should have basic knowledge of the nature of gearing and gear ratios
Students will be familiar with the 7 steps of the engineering design process


	Performance Standards:

100% of students will be able to make basic, relevant calculations regarding energy and power including mechanical advantage, gear ratios, wattage, and horsepower
100% of students will be able to select and utilize basic analog circuitry components

100% of students will be able to integrate structural components along with energy and power concepts to create functioning technological systems. 

	Time Line: 35 days

	Understandings:

Energy cannot be created or destroyed; only transferred and have its form changed.

Energy and power systems utilize specific nomenclature and conventions for communicating information about their function
Power systems establish the basis for of technological control systems

Torque, speed, and the power of a motor are related.

Gearing or other types of power transfer is needed for a robot to function properly.


	Essential Questions:

· In what ways are electrical, fluid, and mechanical power similar?

· What factors related to mechanical fluid and electrical power influence decisions about their use in a design?

· Why is a deep conceptual understanding of energy and power concepts, componentry, and conventions essential for making informed design decisions?

· How have energy and power transformed our capabilities and understandings of the technological world?

· How have historical developments in scientific understanding of power systems influenced technological development over time?



	Students will know:

The importance of energy and power as it relates to society.

Different forms, units, and componentry associated with energy and power

Appropriate units, conventions, and componentry associated with distinct forms of energy and power.

The relationship between torque and power and how they factor into the design of a design.
Practical applications of different systems for generating and transmitting energy and power

Basic equations and calculations essential to interpreting and understanding outputs of energy and power systems

Components of energy and power systems as they relate to mechanics, electronics, and hydraulics.

Scientific laws and theories governing energy and power systems
	Students will be able to:

Explain the difference between energy and power.

List and describe the various energy and power forms.

Compare and contrast the function of basic power control components.

Calculate the efficiencies of basic power systems.

Calculate force multiplication ratios for simple power systems.

Explain the 1st and 2nd Laws of Thermodynamics.

Create solutions to technological problems by using safe and appropriate tools and techniques associated with power systems.

Measure the mechanical and electrical characteristics and outputs of a motor 

Measure and calculate energy and power outputs and reflect on their importance and relevance to specific technological systems



	Authentic Assessment Evidence

	Formative Assessment:
Slow car challenge
Fast Car challenge

Energy and Power pre-quiz

Calculating horsepower activity sheet

Intro to energy study guide

Simple machines inventory

Electronic component identification

Electronic component lab circuits

Ongoing status of design portfolio


	Summative Assessment:

Energy and power basics quiz
Mechanical advantage worksheet

Slow car evaluation rubric

Electronic component lab analysis sheets
Energy and power unit test

Battle bot design portfolio and performance


	Instructional Strategies

	Teacher will present concepts related to basic concepts in energy and power
Students will complete calculating horsepower activity

Students will complete introduction to energy study guide

Teacher will present basics of simple machines and mechanical advantage presentation

Students will complete mechanical advantage activity worksheet

Students will complete slow and fast car challenge activities

Teacher will lead interactive demonstrations of electrical componentry

Students will complete identifying electrical components worksheet

Students will complete Discover Electronics workbook labsheets
Students will integrate structural and electrical content knowledge to complete battle bot design and build TLA

Students will complete Energy and Power unit test
ADD MATERIALS ON ARDUINO

ADD DETAILS FOR RESEARCH TECHNIQUES



	Instructional Resources:

LCD Projector

Access to computers

Bandsaw

Scroll Saw

Belt sander

Disk Sander

Portable power drill

Drill Press

General hand tools (hammers, hand saws etc.)

Craft tools (hot glue guns, hobby knives etc.)

Fasteners and adhesives

Specific process tools and machines as needed

3V motors

Kelvin Super Economy gear sets





Overarching Unit Essential Question (s): What communication techniques and processes will increase the likelihood of producing appropriate quality technological products, systems, and environments?
	Standards and Goals:

8.2.12.F.1: Determine and use the appropriate application of resources in the design, development, and creation of a technological product or system.

8.1.12.F.2 Analyze the capabilities and limitations of current and emerging technology resources and assess their potential to address educational, career, personal, and social needs.

8.2.12.G.1 Analyze the interactions among various technologies and collaborate to create a product or system demonstrating their interactivity

9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning experiences.

8.2.12.A.1 Design and create a technology product or system that improves the quality of life and identify trade-offs, risks, and benefits.

8.2.12.B.2 Design and create a prototype for solving a global problem, documenting how the proposed design features affect the feasibility of the prototype through the use of engineering, drawing, and other technical methods of illustration.

8.2.12.C.3 Evaluate the positive and negative impacts in a design by providing a digital overview of a chosen product and suggest potential modifications to address the negative impacts.

8.2.12.D.1 Reverse-engineer a product to assist in designing a more eco-friendly version, using an analysis of trends and data about renewable and sustainable materials to guide your work.

8.2.12.F.3 Select and utilize resources that have been modified by digital tools (e.g., CNC equipment, CAD software) in the creation of a technological product or system.



	Prerequisite Skills: 
Students should have knowledge of MS PowerPoint or comparable software.

Students will know the 7 steps of the engineering design process

Students will be able to log on to network computers and save work into network folder

Students should be familiar with rudimentary functions of cad software and navigation strategies



	Performance Standards:

100% of students will be able to select and utilize appropriate strategies and tools for creating technical sketches and drawings
100% of students will be able to communicate ideas using standard conventions to increase ease of understanding
100% of students will be able to implement skills learned to create 3D drawings presenting ergonomic, efficient, consumer friendly redesigned products.

100% of students will be able present through detailed and accurate 3D models of replicated products and their own designs

100% of students will be able to integrate the elements of design in creating graphic messages 

100% of students will be able to utilize basic toolbar features in Autodesk Inventor

Line tools

Polygon tools

Circle tool

Arc/curve tool

Eraser

Extrude

Rotate tool

Import Object

Scale


	Time Line: 35 days

	Understandings:
A variety of techniques exist to communicate ideas for solutions to technological problems.
Technologists, designers, and engineers carefully match specific forms of communication with the needs of the situation and the intended viewers/users of the information

Communication techniques continue to evolve and as they do, produce significant changes in approaches to problem solving

CAD is an advanced method of communicating ideas which shares features and capabilities across software packages

Sketching and drawing conventions are in place to ensure that drawings are understood easily and universally

The elements and principles of design such as line, shape, space etc. form the basis of what constitutes quality aesthetic design
	Essential Questions:

· Why is clear communication essential to design and problem solving
· Why would some consider technical sketching and drafting to be “the language of technology”

· With a wide variety of tools and technologies available for problem solving, is it always best to use the most advanced? Why?

· What constitutes quality design in terms of visual and graphic messages?

· What are the commonalities between principles of design for communicating visually pleasing graphic messages and engineering design?

· Why do different software packages and processes exist for generating 3D models if they all achieve the same goal?


	Students will know:
The appropriately select means to communicate design ideas.
How to produce accurate and effective sketches and drawings.

Drawing techniques for freehand sketching and drafting

The elements and principles of good design

When to implement different strategies for communication (CAD, Freehand drafting)

Strategies to create, apply, and modify constraints to two dimensional sketches of basic shapes for designs using parametric modeling software

Applications and examples of quality design using graphic methods of communication

How CAD differs from traditional design and drafting?

	Students will be able to:
Create isometric, oblique, orthographic sketches/drawings.
Describe the traits of good design.

Follow the steps necessary to create basic 3D CAD drawings.

Print out their drawing with an appropriate title block and border.
Use pencils and markers to render basic objects.

Neatly present their renderings.

Utilize drawing/sketching techniques to communicate design ideas and solutions to a simple technological problem.

Identify consumer and users’ needs in technological products

Create projections and extrusions of 2 dimensional faces of objects to accurately represent real world objects.

	Authentic Assessment Evidence

	Formative Assessment:

Student free hand sketching activities

   - oblique

   - Isometric

   - Perspective

Enigma Lego Constructor Game

Elements of design magazine ad design development



	Summative Assessment:
Autodesk Inventor Parametric Modeling Quiz

Product Redesign project
Elements of design magazine ad


	Instructional Strategies

	Teacher will review student portfolios from previous unit and detail general areas that need improvement

Teacher will lead discussion and demonstration on freehand sketching, technical drawing, rendering, and notation/lettering

Students will practice strategies for freehand sketching, technical drawing, rendering, and notation/lettering

Students will draw, render, and properly note a common household appliance for homework

Teacher will discuss ways to improve rendered drawings using technology/CAD

Teacher will demonstrate techniques for using Autodesk Inventor

Students will follow protocols to replicate models from Autodesk tutorials

Teacher will present 3D design project criteria and evaluation rubric to students

Teacher will present on the elements and principles of design, and provide supporting examples

Students will design and develop ideas for 3D product design project

Students will independently complete product redesign projects

Teacher will present and discuss additional strategies for communication of ideas in technical fields (i.e charts, tables, etc)

Students will utilize data collected from charts, tables, scientific theories and laws, and existing experimental data and research to design, test and evaluate a solution to a technological problem with highly specified constraints (i.e white wings airplane design, rocket design, mouse trap car, etc.).

Teacher will discuss techniques for presenting information in graphic and verbal formats

Students will prepare formal presentation of the development, testing, and performance of their design solution.
ADD CAD MATERIALS

ADD DIGITAL COMMUNICATION TOOLS & MARKETING STRATEGIES

CAD DRAWING FOR CARNIVAL GAME OR PUTT-PUTT


	Instructional Resources:

LCD Projector

Access to computers

Scanners

Large Format Printer

Color laser network Printer

Computers 1 per student

Autodesk inventor software

Technical drawing tools (T-squares, triangles, architect scales etc.)
Wood and full scale models of sketching objects




Overarching Unit Essential Question (s):  How is engineering different in practice than in theory?

	Standards and Goals:

8.2.12.F.1: Determine and use the appropriate application of resources in the design, development, and creation of a technological product or system.

9.4.12.B.74 Read, interpret, and use technical drawings, documents, and specifications to plan a project.

9.4.12.B.75 Use and maintain appropriate tools, machinery, equipment, and resources to accomplish project goals.

9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning experiences.

9.1.12.B.2 Create and respond to a feedback loop when problem solving.

9.1.12.B.3 Assist in the development of innovative solutions to an onsite problem by incorporating multiple perspectives and applying effective problem-solving strategies during structured learning experiences, service learning, or volunteering.

9.1.12.B.1 Present resources and data in a format that effectively communicates the meaning of the data and its implications for solving problems, using multiple perspectives.

9.4.12.B.5 Apply principles of physics, as they relate to worksite/jobsite situations, to work with materials and load applications.

9.4.12.B.22 Create and implement project plans to accomplish realistic planning in design and construction situations, considering available resources and requirements of a project/problem.

9.4.12.B.53 Establish specific goals to manage project assignments in a timely manner.
RST.9-10.5. Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction, reaction force, energy). 



	Prerequisite Skills:
Students should have knowledge of MS PowerPoint or comparable software.

Students will know the 7 steps of the engineering design process

Students will be able to log on to network computers and save work into network folder

Students should be familiar with rudimentary functions of cad software and navigation strategies



	Performance Standards:

100% of students will be able to apply strategies and concepts from throughout the course to work towards a solution to a full complex scale engineering design problem
100% of students will be able to plan, document, manage and execute solutions to problems in the context of set parameters, constraints, and time frames
	Time Line: 25 days

	Understandings:
Engineering requires a diverse well rounded skill set.
Understanding and application of math science and technology concepts are critical for successful problem solving
Conflict, Compromise, and Complications are all elements of successful and meaningful discourse in solving problems.

Engineering is not performed in isolation from other individuals and subject areas
	Essential Questions:

· How is engineering different in practice than in theory?
· What complications can arise from putting theoretical calculations into practical applications?

· What are some limiting factors that apply to all design problems?
· How does diversity of individuals, their skills, and knowledge impact the process of engineering design?


	Students will know:

Strategies for project management
Skills and attitudes associated with successful problem solving and engineering
Applications of engineering design principles for different scenarios

Concepts such as buoyancy, displacement, and fluid dynamics as they relate to unit TLA
	Students will be able to:

Complete a design project of the teachers choice and that is of high quality, reflects application of the techniques and knowledge covered in class, and is accurately and neatly documented and presented.
Emulate engineering practices and protocols.
Recognize the uniqueness of each individual solution presented in class.

Be receptive to input and critique from others.
Explain the education and work experience prerequisites necessary to pursue the two careers they identified.


	Authentic Assessment Evidence

	Formative Assessment:

Teacher conferences with students on design progress
Periodic design portfolio check-up

Buoyancy and displacement worksheet

Student work attitude checklist

Weekly design logs

Student project management plan


	Summative Assessment:
Penny Barge Project
Cardboard regatta boat
Comprehensive student design portfolios


	Instructional Strategies

	Teacher will discuss and outline comprehensive final TLA and evaluation rubric with class (i.e. boat design TLA)
Teacher will review critical components of engineering design and soft skills (time management, leadership, team skills, etc.)
Teacher will facilitate interactive demonstration on buoyancy and displacement

Students will apply concepts from engineering design and soft skills presentation to generate project management plan and proposal.

Students will prepare and present proposed solutions for Cardboard Regatta project
Teacher and students will collaborate to provide feedback on project proposals

Students will complete design logs and project management plans as ongoing part of TLA

Students will Design and build cardboard boats which can be used to hold 2 individuals and transport them across the community pool

Students will test final solution of TLA
Students will prepare a presentation of results and portfolio of group efforts


	Instructional Resources: 
LCD Projector

Access to computers

Bandsaw

Scroll Saw

Belt sander

Disk Sander

Portable power drill

Drill Press

General hand tools (hammers, hand saws etc.)

Craft tools (hot glue guns, hobby knives etc.)

Fasteners and adhesives

Specific process tools and machines as needed

3V motors

Kelvin Super Economy gear sets

Duct Tape

Scanners

Large Format Printer

Color laser network Printer

Computers 1 per student

Autodesk inventor software

Technical drawing tools (T-squares, triangles, architect scales etc.)





Overarching Unit Essential Question: What are the social, environmental, and economic impacts of technology on society?

	Standards and Goals:

9.4.12.B.35 Describe the nature and types of business organizations to build an understanding of the scope of organizations.
9.4.12.B.37 Examine how roles and responsibilities among trades/professions work in concert to complete a project/job.

9.4.12.B.61 Demonstrate skills related to seeking and applying for employment in a desired job.

9.4.12.B.62 Maintain a career portfolio to document knowledge, skills, and experience in a career field.
9.4.12.B.63 Demonstrate skills in evaluating and comparing employment opportunities in order to accept employment positions that match career goals.

9.4.12.B.65 Identify and explore careers in one or more career pathways to build an understanding of the opportunities available in the cluster.
9.4.12.B.66 Examine requirements for career advancement to plan for continuing education and training.
9.4.12.B.71 Recognize the responsibilities of and personal characteristics needed to succeed in careers in this cluster to develop individual goals for professionalism.



	Prerequisite Skills:

Students will recognize that skills developed are related to those utilized in a variety of technical fields in which individuals may be employed
Students will understand character traits and attitudes associated with gaining and maintaining employment



	Performance Standards:

100% of students will understand that skills developed in class can translate to gainful employment

100% of students will be able to identify career specific skills for professions of their choice

100% of students will be able to provide an comprehensive overview of the applications and skills needed for a career in a technical/engineering profession or trade


	Time Line: 10 days

	Understandings:

Technologically literate individuals can make valuable contributions to their communities and society as a whole.

Professions and trades make use of specific skills and knowledge and require highly trained technologically literate individuals.
Skills developed in training and study for technology and engineering field are desirable in other fields of employment

A wide variety of post-secondary programs of study exist in the fields of STEM (science technology engineering and math)
The ability to create and control technology in an appropriate and ethical manner requires individuals to carefully consider social, environmental, and economic impacts.

	Essential Questions:

· What engineering and technological literacy skills are critical for an informed and impactful citizenry in the twenty first century, and why?
· What areas of study and employment currently exist in the STEM field and/or are likely to emerge in the upcoming years?
· In what ways can a technologically literate person work to better their community and society?

· What type of character traits are conducive to employment or further study in technology/engineering fields?


	Students will know:
STEM is a comprehensive field of study with a high demand for qualified individuals for employment and is likely to grow in the future
STEM is multidisciplinary and skills developed in class can translate across distinct subject areas
Major classifications of engineering
Problem solving is the foundation of most technical/engineering applications and positions
Where to find information about technology and engineering based careers

The importance of ethical considerations in developing, utilizing, and evaluating technologies.

Technology is a tool that can be used to benefit individuals, communities, and society


	Students will be able to:
Identify two or more careers related to design, technology, and engineering that are of interest to them.
Explain the education and work experience prerequisites necessary to pursue two careers they identify.

Utilize skills and knowledge developed in the course to orchestrate and execute a technology/engineering based community service project.

Present skills, attitudes, and  competencies associated with distinct fields of study within the STEM field

	Authentic Assessment Evidence

	Formative Assessment:

STEM careers overview graphic organizer
Guest speaker interview questions

Ethical decision analysis skits

Proposal for community service project


	Summative Assessment:

STEM career fair presentations/design activity
Participation in community service/outreach project



	Instructional Strategies

	Teacher will initiate discussion on how skills learned in this class relate to a technology/engineering issue in the community.
Students will generate a web of careers/skills related to a technological/engineering related issue in the community.

Teacher will discuss personal character traits that enable individuals to be successful in STEM fields and address technological/engineering related problems.

Guest presenter will speak to students about career opportunities, preparation, education, and professional responsibilities. 

Students will select and research two specific STEM related careers/professions of interest to them and the educational requirements for entry into those fields.

Students will create a career fair/employment recruitment presentation to the class
Students will compare and contrast STEM employment and education programs and identify skills which are unique to fields as well as common across different areas
Teacher will lead a discussion about the role of community awareness, involvement, and ethics as a component of ongoing professional and personal development/growth. 

Students will demonstrate ethical decision making skills as part of ethical vignettes/decision analysis problems

Students will design, plan, and implement a community service project related to design and engineering.

Details of flash game design


	Instructional Resources:

Instructional Resources: LCD Projector

Access to computers

Large Format Printer

Color laser network Printer

Computers 1 per student

Autodesk inventor software




UNIT 1:  Course Overview 															3 Days





UNIT 2: Tools, Machine, & Lab Safety													5 Days





UNIT 3: The Design/Engineering Process												12 Days





UNIT 4: Structures – Form Follows Function												16 Days





UNIT 6: Electrical Systems





UNIT 5: Energy & Power – Making the World Move											30 Days





UNIT 6: Communicating Design Ideas 													30 Days





UNIT 7: Applications of Engineering 													25 Days





UNIT 8: Technology & Society														10 Days
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