
	Unit Overview 

	Content Area: Gateway to Technology (Project Lead The Way)

	Unit Title: 
1. Unit 5: (ST) Science of Technology 

2. Foundation Unit: (AR) Automation and Robotics
3. Foundation Unit: (DM) Design and Modeling

	Target Course/Grade Levels: Eighth Grade

	Unit Summary:
1. Unit 5: (ST) - How has science affected technology throughout history?  To answer this question the students apply the concepts in physics, chemistry, and nanotechnology to STEAM activities and projects (RUBE GOLDBERG).

2. Foundation Unit: (AR) - Students trace the history, development, and influence of automation and robotics.  They learn about mechanical systems, energy transfer, machine automation, and computer control systems.  Students use a robotic platform to design, build, and program a solution to solve an existing challenge.

3. Foundation Unit: (DM) – In this unit, students begin to recognize the value of an engineering notebook to document and capture their ideas.  They are introduced to and use the design process to solve problems and understand the influence that creative and innovative design has on our lives.  Students use industry standard 3D modeling software to create a virtual image of their designs and produce computer portfolio folders to showcase their creative solutions.
Interdisciplinary Connections: Mathematics, Science, Technology, Language Arts, Social Studies
21st Century Themes: All students will demonstrate the creative, critical thinking, collaboration, and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic and organizational cultures


	Learning Targets

	Standards: 8.2 Technology Education, Engineering, and Design All students will develop an understanding of the nature and impact of technology, engineering, technological design, and the designed world, as they relate to the individual, global society, and the environment.


	Content Statements: 
A. Nature of Technology: Creativity and Innovation: Technology products and systems impact every aspect of the world in which we live.

B. Design: Critical Thinking, Problem Solving, and Decision-Making: The design process is a systematic approach to solving problems.    

C. Technological Citizenship, Ethics, and Society: Knowledge and understanding of human, cultural, and societal values are fundamental when designing technology systems and products in the global society

E. Communication and Collaboration: Digital tools facilitate local and global communication and collaboration in designing products and systems.

F.  Resources for a Technological World: Technological products and systems are created through the application and appropriate use of technological resources.

G.  The Designed World: The designed world is the product of a design process that provides the means to convert resources into products and systems.




	CPI #
	Cumulative Progress Indicator (CPI)- *Attachment

	8.2.8.ED.1
	Evaluate the function, value, and aesthetics of a technological product or system, from the perspective of the user and the producer.

	8.2.8.ED.2
	Identify the steps in the design process that could be used to solve a problem.

	8.2.8.ED.3
	Develop a proposal for a solution to a real-world problem that includes a model (e.g., physical prototype, graphical/technical sketch).

	8.2.8.ED.4
	Investigate a malfunctioning system, identify its impact, and explain the step-by-step process used to troubleshoot, evaluate, and test options to repair the product in a collaborative team

	8.2.8.ED.5
	Explain the need for optimization in a design process.

	8.2.8.ED.6
	Analyze how trade-offs can impact the design of a product.

	 8.2.8.ED.7:
	Design a product to address a real-world problem and document the iterative design process, including decisions made as a result of specific constraints and trade-offs (e.g., annotated sketches).

	8.2.8.ITH.1
	Explain how the development and use of technology influences economic, political, social, and cultural issues.

	8.2.8.ITH.2
	Compare how technologies have influenced society over time

	8.2.8.ITH.3
	Evaluate the impact of sustainability on the development of a designed product or system.

	 8.2.8.ITH.4
	Identify technologies that have been designed to reduce the negative consequences of other technologies and explain the change in impact.

	8.2.8.ITH.5
	Compare the impacts of a given technology on different societies, noting factors that may make a technology appropriate and sustainable in one society but not in another.

	8.2.8.NT.1
	Examine a malfunctioning tool, product, or system and propose solutions to the problem.

	8.2.8.NT.2
	Analyze an existing technological product that has been repurposed for a different function.

	8.2.8.NT.3
	Examine a system, consider how each part relates to other parts, and redesign it for another purpose.

	8.2.8.NT.4
	Explain how a product designed for a specific demand was modified to meet a new demand and led to a new product.

	8.2.8.ETW.1
	Illustrate how a product is upcycled into a new product and analyze the short- and long-term benefits and costs.

	8.2.8.ETW.2
	Analyze the impact of modifying resources in a product or system (e.g., materials, energy, information, time, tools, people, capital).

	8.2.8.ETW.3
	Analyze the design of a product that negatively impacts the environment or society and develop possible solutions to lessen its impact.

	8.2.8.ETW.4
	Compare the environmental effects of two alternative technologies devised to address climate change issues and use data to justify which choice is best.

	8.2.8.EC.1
	Explain ethical issues that may arise from the use of new technologies.

	8.2.8.EC.2
	Examine the effects of ethical and unethical practices in product design and development.


	Unit Essential Questions:
1. How has science affected technology throughout history?

2. How will students use a robotic platform to design, build, and program a solution to solve an existing challenge?
3. How do you use the design process to solve problems and understand the influence that creative and innovative design has on our lives?  
	Unit Enduring Understandings:
PROCESS: Research, Build, Testing, Final Adjustments 



	Unit Learning Targets

Students will be able to enhance critical thinking skills by actively working in cooperative learning teams and successfully completing engineering challenges.
 

	Evidence of Learning

	Formative Assessments:

1. In-class notes
2. Electronic Design Folders

3. Computer research
4. Portfolio Check

5. Self-Assessment

	Summative Assessment:
1. Challenge/Competition Projects 

2. Project Goals

	Lesson Timeframes

	Lesson Title:
	Timeframe: *10 months: 4 Marking Periods

	Simple Machines- RUBE GOLDBERG   Competition Model
	Marking Period 1

	A.  Review Automation and Robotics 
B.  Introduction to Robotics:
VEX IQ Drive Train Challenges
	Marking Period 2: Weeks 1-4

	CLAWBOT Robot Challenges

STRETCH Robot Challenge
	 Marking Period 2: Weeks 5-10

	Introduction to Graphic Design
Folder I: basic 2D/3D functions
	Marking Period 3: Weeks 1-4

	Folder II: Multiple design project

Folder III.  Project Assembly Designs
	Marking Period 3: Weeks 5-10

	Folder IV.  Special Ruler Designs [Caliper Ruler]


	Marking Period 4



	Teacher Notes: *10 month Curriculum will be COMPRESSED to accommodate 10 week timeframe. 

	Lesson Plans

	Lesson Title:

	Timeframe: *10 month Curriculum

	Goals/Objectives:
· Students will be able to enhance critical thinking skills by actively working in cooperative learning teams and successfully completing engineering challenges.

	Learning Activities/Instructional Strategies:

· Understand- research

· Plan- building

· Solve- testing adjustments

· Look Back

	Equipment/Resources Needed:

· Computers

· VEX IQ Robotic Super Kits
· Software: Autodesk Inventor Professional

	Lesson Assessment:

1. Robotic Project based

2. Graphic Design Projects

	Teacher Notes: *Attachment: PLTW Gateway to Technology Unit Curriculum

	Modifications/Differentiation of Instruction
Differentiation Strategies for Special Education Students
· Remove unnecessary material, words, etc., that can distract from the content

· Use of off-grade level materials 

· Provide appropriate scaffolding

· Limit the number of steps required for completion 

· Time allowed  

· Level of independence required

· Tiered centers, assignments, lessons, or products 

· Provide appropriate leveled reading materials

· Deliver the content in “chunks”

· Varied texts and supplementary materials

· Use technology, if available and appropriate

· Varied homework and products 

· Varied questioning strategies 

· Provide background knowledge

· Define key vocabulary, multiple-meaning words, and figurative language. 

· Use audio and visual supports, if available and appropriate 

· Provide multiple learning opportunities to reinforce key concepts and vocabulary

· Meet with small groups to reteach idea/skill

· Provide cross-content application of concepts

· Ability to work at their own pace 

· Present ideas using auditory, visual, kinesthetic, & tactile means

· Provide graphic organizers and/or highlighted materials

· Strategy and flexible groups based on formative assessment 

· Differentiated checklists and rubrics, if available and appropriate

 

 

Differentiation Strategies for Gifted and Talented Students
· Increase the level of complexity 

· Decrease scaffolding 

· Variety of finished products

· Allow for greater independence

· Learning stations, interest groups 

· Varied texts and supplementary materials

· Use of technology 

· Flexibility in assignments

· Varied questioning strategies 

· Encourage research

· Strategy and flexible groups based on formative assessment or student choice

· Acceleration within a unit of study

· Exposure to more advanced or complex concepts, abstractions, and materials

· Encourage students to move through content areas at their own pace

· After mastery of a unit, provide students with more advanced learning activities, not more of the same activity

· Present information using a thematic, broad-based, and integrative content, rather than just single-subject areas
Differentiated Strategies for ELL Students
· Remove unnecessary materials, words, etc., that can distract from the content

· Provide appropriate scaffolding

· Limit the number of steps required for completion 

· Gradually increase the level of independence required

· Tiered centers, assignments, lessons, or products 

· Provide appropriate leveled reading materials

· Deliver the content in “chunks”

· Varied texts and supplementary materials, including visuals

· Use technology, if available and appropriate

· Differentiate homework and products 

· Varied questioning strategies 

· Provide background knowledge

· Define key vocabulary, multiple-meaning words, and figurative language. 

· Use audio and visual supports, if available and appropriate

· Provide multiple learning opportunities to reinforce key concepts and vocabulary

· Meet with small groups to reteach idea/skill

· Provide cross-content application of concepts

· Allow students to work at their own pace 

· Presenting ideas through auditory, visual, kinesthetic, & tactile means

· Role play

· Provide graphic organizers, highlighted materials

· Strategy and flexible groups based on formative assessment 
Differentiation Strategies for At Risk Students
· Remove unnecessary materials, words, etc., that can distract from the content

· Provide appropriate scaffolding 

· Limit the number of steps required for completion 

· Gradually increase the level of independence required

· Tiered centers, assignments, lessons, or products 

· Provide appropriate leveled reading materials

· Deliver the content in “chunks”

· Varied texts and supplementary materials

· Use technology, if available and appropriate

· Differentiate homework and products 

· Varied questioning strategies 

· Provide background knowledge

· Define key vocabulary, multiple-meaning words, and figurative language 

· Use audio and visual supports, if available and appropriate

· Provide multiple learning opportunities to reinforce key concepts and vocabulary

· Meet with small groups to reteach idea/skill

· Provide cross-content application of concepts

· Presenting ideas through auditory, visual, kinesthetic, & tactile means

· Provide graphic organizers and/or highlighted materials

· Strategy and flexible groups based on formative assessment
504 Plans
Students can qualify for 504 plans if they have physical or mental impairments that affect or limit any of their abilities to:

· walk, breathe, eat, or sleep

· communicate, see, hear, or speak

· read, concentrate, think, or learn

· stand, bend, lift, or work
Examples of accommodations in 504 plans include:

· preferential seating

· extended time on tests and assignments

· reduced homework or classwork

· verbal, visual, or technology aids

· modified textbooks or audio-video materials

· behavior management support

· adjusted class schedules or grading

· verbal testing

· excused lateness, absence, or missed classwork

· pre-approved nurse's office visits and accompaniment to visits

· occupational or physical therapy
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