PROJECT LEAD THE WAY

Gateway To Technology

STEM: Design & Modeling
Curriculum Map & Standards

Time: 45 Days
Lesson 1.1 What is Engineering? (7 days)
Concepts
1. Science is the study of the natural world, while technology is the study of how

humans develop new products to meet needs and wants.

2. Teams of people can accomplish more than one individual working alone.

3. Technological change is seen through inventions, innovations, and the evolution of

6.
7.

technological artifacts, processes, and systems.

Technology can have positive and negative social, cultural, economical, political,
and environmental consequences.

Engineers, designers, and engineering technologists are needed in high demand for
the development of future technology to meet societal needs and wants.

An engineering notebook is used to record original ideas or designs.
A portfolio is an organized collection of best works.

Performance Objectives
It is expected that students will:

e Explain the relationship between science, technology, engineering and math.

e Describe engineering and explain how engineers participate in or contribute to
the invention and innovation of products.

e Describe impacts that technology has had on society.

e Distinguish between invention and innovation.

e Assemble an engineering notebook and a portfolio.

Lesson 1.2 Design Process (5 days)

Concepts
1. Many different design processes are used to guide people in developing solutions to

problems.

2. Design teams use brainstorming techniques to generate large numbers of ideas in a

short amount of time, striving for quantity, not quality.

3. The design brief is a tool for defining the problem; it is an agreement between the

engineer and client.
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4. Engineers use design briefs to explain the problem, identify solution expectations,
and establish project constraints.

5. A decision matrix is a tool used to compare solution ideas to the criteria so that you
can select the best solution.

Performance Objectives
It is expected that students will:

e Describe the design process and how it is used to aid in problem solving.

Use the design process to solve a technical problem.

Recognize design criteria and constraints.

Describe the purpose and importance of working in a team.

Explain a design brief and apply the concept when using the design process.
Describe the elements of design and apply this concept to the design process.
Use a decision matrix to select the best solution to a design problem.

Lesson 1.3 Measurement (5 days)

Concepts
1. In the United States, we use both English and Metric systems of measurement.

2. Being able to measure accurately is important at school and at home, at work and
when pursuing hobbies.

3. Precision measuring tools are needed for accuracy, but tools must be used correctly
to ensure accurate measurements are taken.

4. Quality workmanship and accurate measurements with precise instruments are
necessary to successfully solve problems.

Performance Objectives
It is expected that students will:

e Demonstrate the ability to measure accurately with different devices and scales.
e Explain how to measure in different contexts.
e Measure using both the English and Metric systems.

Lesson 1.4 Sketching and Dimensioning Techniques (6 days)

Concepts
1. The ability to create a rapid, accurate sketch is an important skill to communicate
ideas.

2. Orthographic drawings of an object are used to provide information that a
perspective drawing may not be able to show.

3. Engineers apply dimensions to drawings to communicate size information.

Performance Objectives
It is expected that students will:

e Summarize the reasoning for using sketching as a communication tool.
e Use visualization, spatial reasoning, and geometric shapes to sketch two and
three dimensional shapes.

Project Lead The Way, Inc.
Copyright 2010
Page 2



Recognize and create thumbnail, perspective, isometric, and orthographic
sketches.

Recognize and accurately interpret one and two point perspective drawings.
Communicate ideas for a design using various sketching methods, notes, and
drafting views.

Dimension an orthographic sketch following the guidelines of dimensioning.

Lesson 1.5 Designing For Production (22 days)

Concepts
1. Simple geometric shapes are combined and joined to create a representation of an
object.

2. Engineers use computer-aided design (CAD) modeling systems to quickly generate
and annotate working drawings.

3. Three-dimensional computer modeling uses descriptive geometry, geometric

relationships, and dimensions to communicate an idea or solution to a

technological problem.

4. As individual objects are assembled together, their degrees of freedom are
systematically removed.

5. Engineers use a design process to create solutions to existing problems.

6. Teamwork requires constant communication to achieve the goal at hand.

7. The fabrication of a prototype is the opportunity for the designer to see the product
as a three-dimensional object.

Performance Objectives
It is expected that students will:

Create a three-dimensional (3D) model of an object.

Apply geometric and dimension constraints to design CAD-modeled parts.
Assemble the product using the CAD modeling program.

Demonstrate the ability to produce various annotated working drawings of a 3D
model.

Identify the difference between a prototype, a model and a mock-up and analyze
what circumstances call for the use of each.

Explain why teams of people are used to solve problems.

Brainstorm and sketch possible solutions to an existing design problem.

Create a decision-making matrix.

Select an approach that meets or satisfies the constraints given in a design brief.
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Next Generation Science Standards
Lesson 1.1 - What is Engineering?

Lesson 1.2 - Design Process

Middle School
Engineering Design

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the natural
environment that may limit possible solutions. (MS.ETS1.1)

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the
criteria and constraints of the problem. (MS.ETS1.2)

Lesson 1.3 - Measurement

Lesson 1.4 - Sketching and Dimensioning

Lesson 1.5 - Designing for Production

Middle School
Engineering Design

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the natural
environment that may limit possible solutions. (MS.ETS1.1)

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the
criteria and constraints of the problem. (MS.ETS1.2)

MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to
identify the best characteristics of each that can be combined into a new solution to better meet the criteria for
success. (MS.ETS1.3)

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or
process such that an optimal design can be achieved. (MS.ETS1.4)

© 2011, 2012, 2013 Achieve, Inc. All rights reserved. NEXT GENERATION SCIENCE STANDARDS and the
associated logo are trademarks of Achieve, Inc.4
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Common Core State Standards for Mathematical Practice
(6-8)

Lesson 1.1 - What is Engineering?

Lesson 1.2 - Design Process

Lesson 1.3 - Measurement

Grade 6
Ratios and Proportional Relationships
-Understand ratio concepts and use ratio reasoning to solve problems.
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3. Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of
equivalent ratios, tape diagrams, double number line diagrams, or equations. (6.RP.A.3)

3.d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when
multiplying or dividing quantities. (6.RP.A.3d)

Lesson 1.4 - Sketching and Dimensioning

Grade 6

Ratios and Proportional Relationships

-Understand ratio concepts and use ratio reasoning to solve problems.

3. Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of
equivalent ratios, tape diagrams, double number line diagrams, or equations. (6.RP.A.3)

3.d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when
multiplying or dividing quantities. (6.RP.A.3d)

Grade 7

Ratios and Proportional Relationships

-Analyze proportional relationships and use them to solve real-world and mathematical problems.

1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities
measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate
as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per hour. (7.RP.A.1)

The Number System

-Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational
numbers.

1. Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers;
represent addition and subtraction on a horizontal or vertical number line diagram. (7.NS.A.1)

1.b. Understand p + q as the number located a distance |g| from p, in the positive or negative direction depending on
whether q is positive or negative. Show that a number and its opposite have a sum of 0 (are additive inverses).
Interpret sums of rational numbers by describing real-world contexts. (7.NS.A.1b)

3. Solve real-world and mathematical problems involving the four operations with rational numbers. (7.NS.A.3)

Geometry
-Draw, construct, and describe geometrical figures and describe the relationships between them.

1. Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas
from a scale drawing and reproducing a scale drawing at a different scale. (7.G.A.1)

2. Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus
on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique
triangle, more than one triangle, or no triangle. (7.G.A.2)

Grade 8

Geometry

-Understand congruence and similarity using physical models, transparencies, or geometry software.
1. Verify experimentally the properties of rotations, reflections, and translations: (8.G.A.1)

1.a. Lines are taken to lines, and line segments to line segments of the same length. (8.G.A.1a)

1.c. Parallel lines are taken to parallel lines. (8.G.A.1c)

Lesson 1.5 - Designing for Production

Grade 6

The Number System

-Apply and extend previous understandings of numbers to the system of rational numbers.

5. Understand that positive and negative numbers are used together to describe quantities having opposite directions
or values (e.g., temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative
electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the
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meaning of 0 in each situation. (6.NS.C.5)

6. Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes
familiar from previous grades to represent points on the line and in the plane with negative number coordinates.
(6.NS.C.6)

6.a. Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line;
recognize that the opposite of the opposite of a number is the number itself, e.g., -(-3) = 3, and that 0 is its own
opposite. (6.NS.C.6a)

6.b. Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane;
recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections
across one or both axes. (6.NS.C.6b)

6.c. Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and
position pairs of integers and other rational numbers on a coordinate plane. (6.NS.C.6c)

8. Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane.
Include use of coordinates and absolute value to find distances between points with the same first coordinate or the
same second coordinate. (6.NS.C.8)

Geometry
-Solve real-world and mathematical problems involving area, surface area, and volume.

3. Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a
side joining points with the same first coordinate or the same second coordinate. Apply these techniques in the
context of solving real-world and mathematical problems. (6.G.A.3)

4. Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the
surface area of these figures. Apply these techniques in the context of solving real-world and mathematical
problems. (6.G.A.4)

Grade 7

Geometry

-Draw, construct, and describe geometrical figures and describe the relationships between them.

1. Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas
from a scale drawing and reproducing a scale drawing at a different scale. (7.G.A.1)

2. Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus
on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique
triangle, more than one triangle, or no triangle. (7.G.A.2)

3. Describe the two-dimensional figures that result from slicing threedimensional figures, as in plane sections of
right rectangular prisms and right rectangular pyramids. (7.G.A.3)

-Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.

4. Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal
derivation of the relationship between the circumference and area of a circle. (7.G.B.4)

6. Solve real-world and mathematical problems involving area, volume and surface area of two- and three-
dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms. (7.G.B.6)

Grade 8

Geometry

-Understand congruence and similarity using physical models, transparencies, or geometry software.

1. Verify experimentally the properties of rotations, reflections, and translations: (8.G.A.1)

1.a. Lines are taken to lines, and line segments to line segments of the same length. (8.G.A.1a)

1.b. Angles are taken to angles of the same measure. (8.G.A.1b)

1.c. Parallel lines are taken to parallel lines. (8.G.A.1c)

2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by
a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits
the congruence between them. (8.G.A.2)

3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using
coordinates. (8.G.A.3)

4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a
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sequence of rotations, reflections, translations, and dilations; given two similar twodimensional figures, describe a
sequence that exhibits the similarity between them. (8.G.A.4)

©2012 Common Core State Standards Initiative

Retrieved: October 16, 2015

Common Core State Standards for English Language
Arts

Lesson 1.1 - What is Engineering?

Reading
Key ldeas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific
textual evidence when writing or speaking to support conclusions drawn from the text. (AS.R.1)

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, and
figurative meanings, and analyze how specific word choices shape meaning or tone. (AS.R.4)

7. Integrate and evaluate content presented in diverse formats and media, including visually and quantitatively, as
well as in words. (AS.R.7)

Text Types and Purposes

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience. (AS.W.4)

6. Use technology, including the Internet, to produce and publish writing and to interact and collaborate with
others. (AS.W.6)

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating
understanding of the subject under investigation. (AS.W.7)

8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each
source, and integrate the information while avoiding plagiarism. (AS.W.8)

9. Draw evidence from literary or informational texts to support analysis, reflection, and research. (AS.W.9)

Comprehension and Collaboration

2. Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and
orally. (AS.SL.2)

4. Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and
the organization, development, and style are appropriate to task, purpose, and audience. (AS.SL.4)

5. Make strategic use of digital media and visual displays of data to express information and enhance understanding
of presentations. (AS.SL.5)

Conventions of Standard English

1. Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
(AS.L.1)

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing. (AS.L.2)

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for
reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in

gathering vocabulary knowledge when considering a word or phrase important to comprehension or expression.
(AS.L.6)
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Lesson 1.2 - Design Process

Reading
Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific
textual evidence when writing or speaking to support conclusions drawn from the text. (AS.R.1)

7. Integrate and evaluate content presented in diverse formats and media, including visually and quantitatively, as
well as in words. (AS.R.7)

Text Types and Purposes

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and
accurately through the effective selection, organization, and analysis of content. (AS.W.2)

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience. (AS.W.4)

Comprehension and Collaboration

1. Prepare for and participate effectively in a range of conversations and collaborations with diverse partners,
building on others' ideas and expressing their own clearly and persuasively. (AS.SL.1)

2. Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and
orally. (AS.SL.2)

Conventions of Standard English

1. Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
(AS.L.1)

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing. (AS.L.2)

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for
reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in

gathering vocabulary knowledge when considering a word or phrase important to comprehension or expression.
(AS.L.6)

Lesson 1.3 - Measurement

Reading
Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific
textual evidence when writing or speaking to support conclusions drawn from the text. (AS.R.1)

Text Types and Purposes

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience. (AS.W.4)

Conventions of Standard English

1. Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
(AS.L.1)
2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing. (AS.L.2)
6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for
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reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in
gathering vocabulary knowledge when considering a word or phrase important to comprehension or expression.
(AS.L.6)

Lesson 1.4 - Sketching and Dimensioning

Reading
Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific
textual evidence when writing or speaking to support conclusions drawn from the text. (AS.R.1)

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, and
figurative meanings, and analyze how specific word choices shape meaning or tone. (AS.R.4)

Text Types and Purposes

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience. (AS.W.4)

Conventions of Standard English

1. Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
(AS.L.1)

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing. (AS.L.2)

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for
reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in

gathering vocabulary knowledge when considering a word or phrase important to comprehension or expression.
(AS.L.6)

Lesson 1.5 - Designing for Production

Reading
Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific
textual evidence when writing or speaking to support conclusions drawn from the text. (AS.R.1)

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, and
figurative meanings, and analyze how specific word choices shape meaning or tone. (AS.R.4)

7. Integrate and evaluate content presented in diverse formats and media, including visually and quantitatively, as
well as in words. (AS.R.7)

10. Read and comprehend complex literary and informational texts independently and proficiently. (AS.R.10)

Text Types and Purposes

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience. (AS.W.4)

Comprehension and Collaboration

1. Prepare for and participate effectively in a range of conversations and collaborations with diverse partners,
building on others' ideas and expressing their own clearly and persuasively. (AS.SL.1)

2. Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and
orally. (AS.SL.2)

4. Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and
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the organization, development, and style are appropriate to task, purpose, and audience. (AS.SL.4)
5. Make strategic use of digital media and visual displays of data to express information and enhance understanding
of presentations. (AS.SL.5)

Conventions of Standard English

1. Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
(AS.L.1)

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing. (AS.L.2)

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for
reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in

gathering vocabulary knowledge when considering a word or phrase important to comprehension or expression.
(AS.L.6)

http://www.corestandards.org/

© Copyright 2010. National Governors Association Center for Best Practices and Council of Chief State School
Officers. All rights reserved.
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Standards for Technological Literacy
Lesson 1.1 - What is Engineering?

Students will develop an understanding of the characteristics and scope of technology.
6-8

F. New products and systems can be developed to solve problems or to help do things that could not be done
without the help of technology. (1.6-8.F)

G. The development of technology is a human activity and is the result of individual and collective needs and the
ability to be creative. (1.6-8.G)

H. Technology is closely linked to creativity, which has resulted in innovation. (1.6-8.H)

9-12

L. Inventions and innovations are the results of the specific, goal-directed research. (1.9-12.L)

Students will develop an understanding of the relationships among technologies and the
connections between technology and other fields of study.
6-8

D. Technological systems often interact with one another. (3.6-8.D)
F. Knowledge gained from other fields of study has a direct effect on the development of technological products
and systems. (3.6-8.F)

9-12

G. Technology transfer occurs when a new user applies an existing innovation developed for one purpose in a
different function. (3.9-12.G)

H. Technological innovation often results when ideas, knowledge, or skills are shared within a technology, among
technologies, or across other fields. (3.9-12.H)
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Students will develop an understanding of the cultural, social, economic, and political effects of
technology.
6-8

D. The use of technology affects humans in various ways, including their safety, comfort, choices, and attitudes
about technology's development and use. (4.6-8.D)

F. The development and use of technology poses ethical issues. (4.6-8.F)

G. Economic, political, and cultural issues are influenced by the development and use of technology. (4.6-8.G)

9-12

H. Changes caused by the use of technology can range from gradual to rapid and from subtle to obvious. (4.9-
12.H)

I. Making decisions about the use of technology involves weighing the trade-offs between the positive and negative
effects. (4.9-12.1)

Students will develop an understanding of the role of society in the development and use of
technology.
6-8

D. Throughout history, new technologies have resulted from the demands, values, and interests of individuals,
businesses, industries, and societies. (6.6-8.D)

E. The use of inventions and innovations has led to changes in society and the creation of new needs and wants.
(6.6-8.E)

Lesson 1.2 - Design Process

Students will develop an understanding of the attributes of design.
6-8

E. Design is a creative planning process that leads to useful products and systems. (8.6-8.E)
F. There is no perfect design. (8.6-8.F)
G. Requirements for design are made up of criteria and constraints. (8.6-8.G)

9-12

I. Design problems are seldom presented in a clearly defined form. (8.9-12.1)

Students will develop an understanding of engineering design.
6-8

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed. (9.6-8.F)
G. Brainstorming is a group problem-solving design process in which each person in the group presents his or her
ideas in an open forum. (9.6-8.G)

Students will develop the abilities to apply the design process.
6-8

H. Apply a design process to solve problems in and beyond the laboratory-classroom. (11.6-8.H)
I. Specify criteria and constraints for the design. (11.6-8.1)
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Lesson 1.3 - Measurement

Students will develop an understanding of the role of society in the development and use of
technology.
6-8

D. Throughout history, new technologies have resulted from the demands, values, and interests of individuals,
businesses, industries, and societies. (6.6-8.D)

E. The use of inventions and innovations has led to changes in society and the creation of new needs and wants.
(6.6-8.E)

Students will develop an understanding of the influence of technology on history.
6-8

D. The specialization of function has been at the heart of many technological improvements. (7.6-8-D)

E. The design and construction of structures for service or convenience have evolved from the development of
techniques for measurement, controlling systems, and the understanding of spatial relationships. (7.6-8-E)

Students will develop the abilities to use and maintain technological products and systems.
6-8

H. Use information provided in manuals, protocols, or by experienced people to see and understand how things
work. (12.6-8.H)

Students will develop the abilities to assess the impact of products and systems.
6-8

F. Design and use instruments to gather data. (13.6-8.F)

Lesson 1.4 - Sketching and Dimensioning

Students will develop the abilities to apply the design process.
6-8

J. Make two-dimensional and three-dimensional representations of the designed solution. (11.6-8.J)

Students will develop an understanding of and be able to select and use information and
communication technologies.
6-8

K. The use of symbols, measurements, and drawings promotes a clear communication by providing a common
language to express ideas. (17.6-8.K)

Lesson 1.5 - Designing for Production

Students will develop an understanding of the attributes of design.
6-8

G. Requirements for design are made up of criteria and constraints. (8.6-8.G)

9-12

I. Design problems are seldom presented in a clearly defined form. (8.9-12.1)
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Students will develop an understanding of engineering design.
6-8

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed. (9.6-8.F)
G. Brainstorming is a group problem-solving design process in which each person in the group presents his or her
ideas in an open forum. (9.6-8.G)

H. Modeling, testing, evaluating, and modifying are used to transform ideas into practical solutions. (9.6-8.H)

9-12

K. A prototype is a working model used to test a design concept by making actual observations and necessary
adjustments. (9.9-12.K)
L. The process of engineering design takes into account a number of factors. (9.9-12.L)

Students will develop an understanding of the role of troubleshooting, research and development,
invention and innovation, and experimentation in problem solving.
6-8

F. Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological
system. (10.6-8.F)

G. Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of
modifying an existing product or system to improve it. (10.6-8.G)

H. Some technological problems are best solved through experimentation. (10.6-8.H)

9-12

I. Research and development is a specific problem-solving approach that is used intensively in business and
industry to prepare devices and systems for the marketplace. (10.9-12.1)
J. Technological problems must be researched before they can be solved. (10.9-12.J)

Students will develop the abilities to apply the design process.
6-8

H. Apply a design process to solve problems in and beyond the laboratory-classroom. (11.6-8.H)

I. Specify criteria and constraints for the design. (11.6-8.1)

J. Make two-dimensional and three-dimensional representations of the designed solution. (11.6-8.J)

K. Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and
refine as needed. (11.6-8.K)

L. Make a product or system and document the solution. (11.6-8.L)

9-12

O. Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the final
product. (11.9-12.0)

Students will develop the abilities to use and maintain technological products and systems.
6-8

H. Use information provided in manuals, protocols, or by experienced people to see and understand how things
work. (12.6-8.H)
J. Use computers and calculators in various applications. (12.6-8.J)

9-12
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L. Document processes and procedures and communicate them to different audiences using appropriate oral and
written techniques. (12.9-12.L)

Students will develop an understanding of and be able to select and use information and
communication technologies.
6-8

H. Information and communication systems allow information to be transferred from human to human, human to
machine, and machine to human. (17.6-8.H)

K. The use of symbols, measurements, and drawings promotes a clear communication by providing a common
language to express ideas. (17.6-8.K)
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