Board Approval Date: 8/15/2023

Course Title: Capstone in Engineering

Course Description: The purpose of the Capstone in Engineering is to provide an in-depth design experience taking an idea from
conception through the development and construction of a solution to a problem in the form of a product, model or prototype. In this
course, students will spend the better part of the year engaged in the Engineering Design process to develop a solution to a unique
problem with a Design, Technological and/or Engineering focus. The students should be passionate about pursuing a career and/or higher
education associated within the STEM (Science, Technology, Engineering, Mathematics) fields and/or Entrepreneurialism. Projects may
take the form of a physical or web-based product or system (can be a new invention or an innovation/personalization of an existing
technology) which they will develop, document and present during the spring. The course will focus on applying and documenting the
engineering design process through the use of engineering logs, portfolios, digital journals, technical reports, and presentations. Because
of the scope and independent nature of the course, students who wish to take it must have a design brief and project focus approved by
the instructor prior to the end of their junior year.

Course Sequence & Pacing

Estimated Marking Period 1 Estimated Marking Period 3
Number Number
of Blocks of Blocks
12 Unit 1: The Engineering Design Process 12 Unit 5: Advanced Prototyping
8 Unit 2: Conducting and Presenting Research 8 Unit 6: Documentation
Estimated Marking Period 2 Estimated Marking Period 4
Number Number
of Blocks of Blocks
6 Unit 3: Project Management 20 Unit 7: Product Presentation
14 Unit 4: Mockups and Prototyping







Stage 1 Desired Results

Unit Title #1: The Engineering Design Process

Unit Summary: The engineering design process is a series of steps that are used to effectively solve problems by following a systematic
approach to develop, choose and execute a possible solution.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.

8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.

8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design,
including its design constraints.

8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input from
potential consumers.

8.2.12.ED.2: Create scaled engineering drawings for a new product or system and make modifications to increase optimization based on
feedback.

8.2.12.NT.2: Redesign an existing product to improve form or function.

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key SKkills (CLKS):
9.3.ST.1: Apply engineering skills in a project that requires project management, process control and quality assurance.
Computer Science & Design Thinking (CS & DT):

8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.

Interdisciplinary Connections ELA, Math, VPA, etc:




RI.MF.11-12.6

Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem.

SL.11-12.5

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions:
What is technology?

How are science, technology and engineering interrelated?

How does society influence technology and vice versa?

Why is the design process used in engineering design?

Why does a technological product change over time?

What is sustainable design and why is it important in engineering?

Why is it so important to solve global problems and not just local
ones?

Unit Enduring Understandings:
Society can shape technology, and technology can shape society.

Engineering design is a creative and iterative process for identifying
and solving problems in the face of various constraints.

There are often many possible solutions to a problem.

The design process is often called the “design loop” because there is
no beginning, middle or end but an iterative process of design,
testing, and redesign.

Background research involves “skimming the surface” of an
engineering design problem to get a basic understanding of the
problem as a whole.

Engineering design can be used to develop sustainable solutions to
real world problems.

Students will know:

Design brief, Scientific method, Iteration, Mockup, Analysis,
Technology, Design process, Proof of concept, Science,
Engineering, Hypothesis, Innovation, Project map, Brainstorming,

Students will be able to:
Discuss how science, technology and engineering are interrelated.




Experiment, Specifications, Possible solution, Prototype, Describe the parts of the engineering design loop and their
Evaluation, Invention, Rapid Prototyping, 3D printer, Laser cutter significance in the process as a whole.

Identify possible engineering design problems.
Conduct background research on an engineering design problem.

Create, present and defend a design brief for an engineering design
problem.

Evaluate and critique project proposals.

Stage 2 Assessment Evidence

Summative Assessments:

End of unit documentation rubric

Formative Assessments:
Informal presentation of design solutions
Documentation portfolio checks

Common Benchmark Assessments:
End of unit documentation rubric

Alternative Assessments:
Multimedia presentation presenting design solution(s)
Short-term design challenge solution rubric




Stage 3 Learning Plan

Standard

Skill

Learning Activities & Differentiation

(Asian American & Pacific Islanders, T;gzﬁ;ag:e
LGBTQ and People with Disabilites, We)e)k 5)
Diversity, Equity & Inclusion [DEI],)
8.2.12.EC.1 Formulate a design brief to an Creation of design brief(s)
8.2.12.EC.2 engineering problem and identify project Class discussion on design briefs 1 block
82 12.ETW.4 specifications given background
information.
8.2.12.ED.2 Create brainstorming sketches of Sketches exercises 2 blocks
8.2.12.ETW.1 solutions to an engineering problem. Discussion of sketching techniques
RH.11-12.7
8.2.12.ETW.1 Desi d build uti Engineering design challenges leading to student
8.2.12.ED.1 es1gh anc burid 50 ution to an produced solutions and prototypes 5 blocks
engineering design problem.
9.3.5T.1
8.2.12.ED.2 Document the design process through Engineering design challenges 2 blocks
SL.11-12.5 the use of an engineering portfolio. Creation of documentation portfolio
8.2.12.ITH.1 Present a design to peers for review. Student presentations and/or project poster(s) 1 block
SL.11-12.5
8.2.12.ED.2 Incorporate the use of a 2D and/or 3D Effective utilization of rapid prototyping equipment in | 1 block

CAD system and rapid prototyping to
develop a solution to an engineering
design problem.

the creation of a product

Core Instructional & Supplemental Materials

(including various levels of texts)

Texts

Notes




Access to level libraries diverse titles and representation

Material and supplies
Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,
Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities including IEP & 504:
Specific examples applied to the unit
e Use of visual and multisensory formats
Use of assisted technology
Use of prompts
Modification of content and student products
Testing accommodations
Authentic assessments

Specific Strategies and Practices that Support Gifted & Talented Students:
Specific examples applied to the unit
e Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study
Higher-order thinking skills
Interest-based content
Student-driven instruction
Real-world problems and scenarios




Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit
e Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling
Pairing students with beginning English language skills with students who have more advanced English language skills
Scaffolding
Word walls
Sentence frames
Think-pair-share
Cooperative learning groups

Stage 1 Desired Results

Unit Title #2: Conducting and Presenting Research

Unit Summary: Presenting research in engineering requires the careful and thorough vetting of sources and the summarization of
information organized in such a way that someone without any background knowledge can understand.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.

8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.




8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design,
including its design constraints.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key SKkills (CLKS):
9.3.ST.1: Apply engineering skills in a project that requires project management, process control and quality assurance.

Computer Science & Design Thinking (CS & DT):
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.

Interdisciplinary Connections ELA, Math, VPA, etc:

RIMFE.11-12.6
Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem.

SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions: Unit Enduring Understandings:

How should research be organized? Research on a topic must be compiled from multiple primary and
secondary sources.

What characteristics make up a source’s appropriateness?
Sources used in research should be properly vetted to ensure their

What is the danger in using an inappropriate source? appropriateness.

Why is using formal writing techniques important in research Research reports require the use of formal writing techniques.

reports?
Defending one’s research is just as important as collecting and

What techniques can be used to defend research? presenting research.




How to visual aids help present information? Presenting a topic requires a different set of skills than writing about
a topic.

What makes a presentation effective?
Sources used within a presentation must be cited properly.

How do you decide what info to include in a presentation and what
information to leave out? Visual aides are an effective way to further enhance a presentation.

What is the value in citing sources within a presentation? Questions from the audience after a presentation should be answered
in a specific and professional manner.

Why is it important to properly answer questions during/after a

presentation?

Students will know: Students will be able to:

Accuracy, Baseline, Bias, Deviation, Distribution, Empirical Compile research on a topic from multiple primary and secondary
research, Field study, Inductive, Methodology, Peer review sources.

Create a research report on a topic using formal writing techniques.
Present and defend research within a group of peers.

Create a visual aid for a presentation using properly cited sources for
media.

Stage 2 Assessment Evidence

Summative Assessments:
End of unit assessment rubric




Formative Assessments:
Research outline
Research source evaluation

Common Benchmark Assessments:
End of unit assessment rubric

Alternative Assessments:
Video recording of research presentation
Research poster

Stage 3 Learning Plan

Standard Skill Learning Activities & Differentiation .
(Asian American & Pacific Islanders, T;gsf I;axe
LGBTQ and People with Disabilites, We)e) ks)
Diversity, Equity & Inclusion [DEI],)
RH.11-12.7 Compile research on a topic from e Overview of research databases and database searches 5 block
8.2.12.ETW.1 multiple primary and secondary sources. e Collection of research documents ocks
8.2.12.EC.2
RH.11-12.7 Create a research report on a topic using e Formulation of research outline 2 blocks
8.2.12.EC.1 formal writing techniques. e Written research report
8.2.12.1ITH.1 e (lass discussion on quality of sources
RH.11-12.7 Present and defend research within a e Presentation of research for peer review
o . . 2 blocks
SL.11-12.5 group of peers. e Fielding questions from peers regarding research
SL.11-12.5 Create a visual aid for a presentation e Compare and contrast visual aids to determine 2 blocks
using properly cited sources for media. effectiveness, efficacy, and time needed to create




Core Instructional & Supplemental Materials

(including various levels of texts)
Texts Notes

Access to level libraries diverse titles and representation

Material and supplies
Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,
Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities including IEP & 504:
Specific examples applied to the unit
e Use of visual and multisensory formats
Use of assisted technology
Use of prompts
Modification of content and student products
Testing accommodations
Authentic assessments

Specific Strategies and Practices that Support Gifted & Talented Students:
Specific examples applied to the unit
e Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study
Higher-order thinking skills
Interest-based content




e Student-driven instruction
e Real-world problems and scenarios

Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit
e Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling
Pairing students with beginning English language skills with students who have more advanced English language skills
Scaffolding
Word walls
Sentence frames
Think-pair-share
Cooperative learning groups

Stage 1 Desired Results

Unit Title #3: Project Management

Unit Summary: Effective project management requires proper planning of all stages involved and includes an outline of all necessary tasks,
an assignment of responsibilities and a timeline of events.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.




8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.

8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design,
including its design constraints.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key SKkills (CLKS):
9.3.ST-ET.1: Use STEM concepts and processes to solve problems involving design and/or production.

Computer Science & Design Thinking (CS & DT):

8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.

Interdisciplinary Connections ELA, Math, VPA, etc:

RH.11-12.7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively,
qualitatively, as well as in words) in order to address a question or solve a problem.

SL.11-12.5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions: Unit Enduring Understandings:

How can the planning process affect the outcome of a large project? | The completion of a long-term group project requires extensive and
effective planning.

How are project timelines fluid and how are they ridged?
Project timelines are an effective way to keep a long term project on

How can a project outline be used to assign priority levels to schedule.

various parts of a project?
A project outline lays out an entire project and all of its primary and

Why is it important to break up a large project into separate stages? | Secondary parts.




How can assigning percent values to parts of a project allow you to
better manage your time?

Projects are completed in stages and each stage has its own set of
goals, steps, requirements, etc.

Individual parts of a project can be assigned an overall percent value
to the project whole.

Short and long-term goals are an important part of project
management.

A Gantt chart is an effective way to show a visual timeline of a
project.

Students will know:

Gantt chart, Constraints, Critical path, Deliverable, Project
manager, Functional manager, Life cycle, Stakeholder, Workplan

Students will be able to:
Work within a team to develop a plan for a long-term project.

Independently develop a solution for a particular part of a product.

Document, through journal entries, engineering portfolios, etc., the
design process used to complete a long-term project.

Create a Gantt chart outlining a project timeline.

Present, both prepared and impromptu, proposed and completed ideas
to small group and whole class audiences.

Stage 2 Assessment Evidence

Summative Assessments:




Documentation assessment rubric

Gantt chart creation

Formative Assessments:

Project map creation

Common Benchmark Assessments:
Documentation assessment rubric

Standard

Alternative Assessments:
Multimedia presentation

Stage 3 Learning Plan

Skill

Learning Activities & Differentiation

timeline.

charts
Creation of a Gantt chart that outlines the timeline of a
project

(Asian American & Pacific Islanders, T;ng r;a:;;e
LGBTQ and People with Disabilites, We e)e] ks)
Diversity, Equity & Inclusion [DEI],)
8.2.12.EC.1 Work within a team to develop a plan for Group dynamic outline
a long-term project. Assigning roles and responsibilities within a group I'block
8.2.12.EC.2 Independently develop a solution for a Utilization of overall and mini Gantt charts for project | 1 block
particular part of a product. management
SL.11-12.5 Document, through journal entries, Creation of journaled portfolio entries
engineering portfolios, etc., the design Documenting practice through images and/or video
RH.11-12.7 S o > . 2 blocks
93.ST-ET1 process used to complete a long-term Exercises in organizing documentation materials
o ' project. through the review of best practices
8.2.12.EC.2 Create a Gantt chart outlining a project Class discussion on the use and creation of Gantt 1 block




8.2.12. ETW4

Present, both prepared and impromptu,
proposed and completed ideas to small
group and whole class audiences.

e Formal and informal presentations
e Defending of design choices and research

1 block

Core Instructional & Supplemental Materials

(including various levels of texts)

Texts

Notes

Access to level libraries diverse titles and representation

Material and supplies

Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities including IEP and 504:
Specific examples applied to the unit
e Use of visual and multisensory formats
Use of assisted technology
Use of prompts
Modification of content and student products
Testing accommodations
Authentic assessments

Specific Strategies and Practices that Support Gifted & Talented Students:
Specific examples applied to the unit




Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study

Higher-order thinking skills
Interest-based content
Student-driven instruction
Real-world problems and scenarios

Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit
e Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling
Pairing students with beginning English language skills with students who have more advanced English language skills
Scaffolding
Word walls
Sentence frames
Think-pair-share
Cooperative learning groups

Stage 1 Desired Results

Unit Title #4: Mockups and Prototyping




Unit Summary: The mockup and prototyping phase of the development of a product is an iterative process that requires effective analysis
of each creation to use as a guide in developing the next version.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.

8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.

8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design,
including its design constraints.

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key SKkills (CLKS):
9.3.ST-ET.1: Use STEM concepts and processes to solve problems involving design and/or production.
Computer Science & Design Thinking (CS & DT):

8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.

Interdisciplinary Connections ELA, Math, VPA, etc:

RILMF.11-12.6
Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem.

SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions: Unit Enduring Understandings:
What value do mockups provide?




What type of assessment tools can be created to evaluate the
effectiveness of a mockup?

What information can be gained from the analysis of a mockup?

What are the advantages to using multiple types of prototypes?

How do you decide what type of prototype to use?

How can the prototyping process be communicated effectively?

What techniques can you use to defend the design of your
prototype(s) when presenting them to your peers?

How do prototypes evolve over time?

Prototypes are not finished products, though some may be fully
functional.

Some prototypes simply represent what a product may look like and
are called “mockups”.

Effective prototyping involves the creation of several types of
prototypes progressing from simple to more complex.

Different scenarios/situations require the use of various types of
prototypes.

The most important part of the prototyping process is the effective
analysis of each part which should be used to drive future design.

Effective communication of prototypes requires the use of
photography techniques and written words.

Students will know:

Design brief, Scientific method, Iteration, Mockup, Analysis,
Technology, Design process, Proof of concept, Science,
Engineering, Hypothesis, Innovation, Project map, Brainstorming,
Experiment, Specifications, Possible solution, Prototype,
Evaluation, Invention, Rapid Prototyping, 3D printer, Laser cutter

Students will be able to:
Create multiple types of mockups and prototypes.

Conduct an analysis of mockups and prototypes to determine their
effectiveness.

Document the prototyping process through the use of images and
technical reports.

Present the prototyping process to a group of peers.




Stage 2 Assessment Evidence

Summative Assessments:
End of unit assessment rubric

Formative Assessments:
Mockup and prototype evaluation
Lab safety tests

Common Benchmark Assessments:
End of unit assessment rubric

Alternative Assessments:
Video presentation of documentation and product creation

Stage 3 Learning Plan

Standard Skill Learning Activities & Differentiation .
(Asian f(lgmerican & Pa'cijjgcp [slanc{ers, TZ;ZJ; ’;ag;e
LGBTQ and People with Disabilites, Weeks)
Diversity, Equity & Inclusion [DEI],)
9.3.ST-ET.1 Create multiple types of mockups and e Demonstration of prototyping equipment
8.2.12.EC.2 prototypes. e Presenting prototyping scenarios and developing a 8 blocks
work plan to safely and effectively create desired
product
e Redesign of prototypes
8.2.12.ETW.1 Conduct an analysis of mockups and e Peer review of mockups and prototypes using 2 blocks
8.2.12.EC.1 prototypes to determine their student-created criteria of effectiveness
82 12.ITH.1 effectiveness.




SL11-12.5 Document the protgtyping process Creation of documentation portfolio
RH.11-12.7 through the use of images and technical Documentation of mockups and prototypes using a 2 blocks
reports. variety of methods including images and video
SL.11-12.5 Present the prototyping process to a Informal presentations to peers defending design 2 blocks
RH.11-12.7 group of peers. choices
Peer review of documentation using set criteria

Core Instructional & Supplemental Materials

(including various levels of texts)

Texts

Notes

Access to level libraries diverse titles and representation

Material and supplies

Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities including IEP & 504:
Specific examples applied to the unit
e Use of visual and multisensory formats
Use of assisted technology
Use of prompts
Modification of content and student products
Testing accommodations
Authentic assessments




Specific Strategies and Practices that Support Gifted & Talented Students:
Specific examples applied to the unit
e Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study
Higher-order thinking skills
Interest-based content
Student-driven instruction
Real-world problems and scenarios

Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit
e Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling
Pairing students with beginning English language skills with students who have more advanced English language skills
Scaffolding
Word walls
Sentence frames
Think-pair-share
Cooperative learning groups

Stage 1 Desired Results

Unit Title #5: Advanced Prototyping




Unit Summary: The difference between an initial prototype and a finished product has to do with the small details and addressing every
aspect of the overall product including materials, processing, manufacturing, and the total logistics involved in creating the product on a
large scale.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.

8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.

8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design,
including its design constraints.

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key Skills (CLKS):
9.3.ST-ET.1: Use STEM concepts and processes to solve problems involving design and/or production.
Computer Science & Design Thinking (CS & DT):

8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.

Interdisciplinary Connections ELA, Math, VPA, etc:

RIL.MF.11-12.6
Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem.

SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions: Unit Enduring Understandings:




Prototypes are not finished products, though some may be
fully functional.

Designing a finished product vs. a prototype entails a shift in
focus from just design to all aspects of the product.

Finished products require the considerations of materials
being used, sustainability, the manufacturing processes used
and the overall ability to market and sell the product.

Effective communication of prototypes requires the use of
photography techniques and written words.

Prototypes are not finished products, though some may be fully
functional.

Designing a finished product vs. a prototype entails a shift in focus
from just design to all aspects of the product.

Finished products require the considerations of materials being used,
sustainability, the manufacturing processes used and the overall
ability to market and sell the product.

Effective communication of prototypes requires the use of
photography techniques and written words.

Students will know:

Design brief, Scientific method, Iteration, Mockup, Analysis,
Technology, Design process, Proof of concept, Science,
Engineering, Hypothesis, Innovation, Project map, Brainstorming,
Experiment, Specifications, Possible solution, Prototype,
Evaluation, Invention, Rapid Prototyping, 3D printer, Laser cutter

Students will be able to:

Develop ways to create a more finished and functional prototype that
could be presented as a finished product.

Document the prototyping process through the use of images and
technical reports.

Present the prototyping process to a group of peers.

Document the lifecycle of a product including materials,
sustainability, manufacturing and marketing.

Stage 2 Assessment Evidence

Summative Assessments:




End of unit assessment rubric

Formative Assessments:
Mockup and prototype evaluation
Documentation checkpoint assessment rubric

Common Benchmark Assessments:
End of unit assessment rubric

Alternative Assessments:
Informal design presentation(s)

Stage 3 Learning Plan

Standard Skill Lear_'m'n g Acz{ivities & Dyferentiation Timeframe
(Asian American & Pacific Islanders, (Days or
LGBTQ and People with Disabilites, We e)e] ks)
Diversity, Equity & Inclusion [DEI],)
9.3.ST-ET.1 Develop ways to create a more finished e C(Creation of an evaluation tool used to evaluate the
82.12.ETW.1 and functional prototype that could be effectiveness of prototypes 6 blocks
8.2.12.EC.1 presented as a finished product. e Advanced analysis of prototypes with clear work plan
8.2 12.1TH.1 to advance product effectiveness
RH.11-12.7 Document the prototyping process e Creation of documentation portfolio 2 blocks
SL.11-12.5 through the use of images and technical e Documentation of mockups and prototypes using a
82.12.EC.1 reports. variety of methods including images and video
93 ST-ET.1 Present the prototyping process to a e Presentation of functioning prototypes and
documentation portfolio 2 blocks
8.2.12.EC.1 group of peers. ) : : .
e Peer review and defending of design choices




RH.11-12.7
SL.11-12.5
8.2.12.EC.2

Document the lifecycle of a product
including materials, sustainability,
manufacturing and marketing.

Class discussion on life cycle of a product and how it
can impact the global society

Product lifecycle analysis with evaluation of the
products overall impact on the global society

2 blocks

Core Instructional & Supplemental Materials

(including various levels of texts)

Texts

Notes

Access to level libraries diverse titles and representation

Material and supplies

Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities including IEP & 504:
Specific examples applied to the unit
e Use of visual and multisensory formats
Use of assisted technology
Use of prompts
Modification of content and student products
Testing accommodations
Authentic assessments

Specific Strategies and Practices that Support Gifted & Talented Students:




Specific examples applied to the unit

e Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study
Higher-order thinking skills
Interest-based content
Student-driven instruction
Real-world problems and scenarios

Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit
e Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling
Pairing students with beginning English language skills with students who have more advanced English language skills
Scaffolding
Word walls
Sentence frames
Think-pair-share
Cooperative learning groups

Stage 1 Desired Results

Unit Title #6: Documentation




Unit Summary: A technical report that documents the design of a product should communicate the chronological timeline of events that
led to the overall design history of the finished product.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.

8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.

8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design,
including its design constraints.

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key SKkills (CLKS):
9.3.ST-ET.1: Use STEM concepts and processes to solve problems involving design and/or production.
Computer Science & Design Thinking (CS & DT):

8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.

Interdisciplinary Connections ELA, Math, VPA, etc:

RILMF.11-12.6
Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem.

SL.11-12.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions: Unit Enduring Understandings:




An engineering documentation portfolio is a collection of work on a
long term project that shows progress from start to finish.

An engineering portfolio can take the form of a physical booklet or
can be published digitally.

Documentation portfolios should be written as technical reports.

Technical reports are simply a statement of the facts and do not
require artistic writing abilities.

Technical reports are a more formalized way of documenting the
engineering design process.

Images play a large role in the effective communication in a
documentation portfolio.

An engineering documentation portfolio is a collection of work on a
long term project that shows progress from start to finish.

An engineering portfolio can take the form of a physical booklet or
can be published digitally.

Documentation portfolios should be written as technical reports.

Technical reports are simply a statement of the facts and do not
require artistic writing abilities.

Technical reports are a more formalized way of documenting the
engineering design process.

Images play a large role in the effective communication in a
documentation portfolio.

Students will know:

Design brief, Scientific method, Iteration, Mockup, Analysis,
Technology, Design process, Proof of concept, Science,
Engineering, Hypothesis, Innovation, Project map, Brainstorming,
Experiment, Specifications, Possible solution, Prototype,
Evaluation, Invention, Rapid Prototyping, 3D printer, Laser cutter,
Technical report

Students will be able to:

Create rough drafts of technical reports for various parts of the
engineering design process.

Incorporate the use of digital photography techniques to effectively
communicate a product.

Interpret instructor and peer feedback to create final drafts of
technical reports.

Create a digital engineering documentation portfolio.

Publish an engineering documentation portfolio.




Stage 2 Assessment Evidence

Summative Assessments:
Technical report assessment rubric

Formative Assessments:
Photographing exercises
Technical report checkpoint progress

Common Benchmark Assessments:
Technical report assessment rubric

Alternative Assessments:
Presentation of technical report
Peer review of technical report

Standard Skill

Learning Activities & Differentiation

Stage 3 Learning Plan

8.2.12.EC.2

in various parts of a project

(Asian American & Pacific Islanders, T;g;f r;a(l;:e
LGBTQ and People with Disabilites, We ez ks)
Diversity, Equity & Inclusion [DEI],)

SL.11-12.5 Create rough drafts of technical reports Review of technical report examples and identifying

RH.11-12.7 for various parts of the engineering best practices 3 blocks

82 12.ETW.1 design process. Creation of technical reports following set criteria

82 12.EC.1 Compare and contrast how technical reports different




SL.11-12.5 Incorporate the use of digital e Review of best practices in using digital photography | 1 block
RH.11-12.7 photography techniques to effectively to document a product
communicate a product. e Photo labs taking images of products in different

environments
8.2.12.ETW.1 Interpret instructor and peer feedback to e Review of feedback 1 block
8.2.12.EC.2 create final drafts of technical reports. e Peer review of technical reports
RH.11-12.7 Create a digital engineering e Organizing information in a technical report 2 blocks
8.2.12.ITH.1 documentation portfolio. e Review of technical report organizational options to

identify best practices
SL.11-12.5 Publish an engineering documentation e Publishing and copyright information 1 block
RH.11-12.7 portfolio. e Digital publishing methods
8.2.12.ETW.1

Core Instructional & Supplemental Materials

(including various levels of texts)

Texts

Notes

Access to level libraries diverse titles and representation

Material and supplies

Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities including IEP and 504:




Specific examples applied to the unit

Use of visual and multisensory formats

Use of assisted technology

Use of prompts

Modification of content and student products
Testing accommodations

Authentic assessments

Specific Strategies and Practices that Support Gifted & Talented Students:
Specific examples applied to the unit

Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study

Higher-order thinking skills
Interest-based content
Student-driven instruction
Real-world problems and scenarios

Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit

Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling

Pairing students with beginning English language skills with students who have more advanced English language skills

Scaffolding

Word walls

Sentence frames
Think-pair-share
Cooperative learning groups




Stage 1 Desired Results

Unit Title #7: Product Presentation

Unit Summary: The presentation of a product should take into consideration the fact that your audience will become your "customer" and
the content provided should allow the viewer to gain as much pertinent information as possible in a short period of time.

Unit Learning Targets

NJSLS Standards:

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used for the design, creation,
and maintenance of a chosen product.

8.2.12.EC.1: Analyze controversial technological issues and determine the degree to which individuals, businesses, and governments have
an ethical role in decisions that are made.

8.2.12.EC.2: Assess the positive and negative impacts of emerging technologies on developing countries and evaluate how individuals,
non-profit organizations, and governments have responded.

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key SKkills (CLKS):
9.3.ST-ET.1: Use STEM concepts and processes to solve problems involving design and/or production.
Computer Science & Design Thinking (CS & DT):
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and wants in the
development of a technological product and present the competing viewpoints.
Interdisciplinary Connections ELA, Math, VPA, etc:




RI.MF.11-12.6

Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem.

SL.11-12.5

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

Unit Essential Questions:
How does a website help communicate a product?

How does information provided by a website differ from a
documentation portfolio?

How can a product be effectively communicated to the public?

What value does a project poster provide to a product in
communicating its overall design?

What is effective communication in engineering?

Unit Enduring Understandings:

Communication using a website requires considerably more
creativity than communication in a technical report.

Effective communication of a product requires an understanding of
the audience.

A demonstration of a product's use is a great way to quickly
communicate how it works.

Careful consideration of terminology and organization of thoughts is
important to communicate information about a product to an
audience.

Students will know:

Design brief, Scientific method, Iteration, Mockup, Analysis,
Technology, Design process, Proof of concept, Science,
Engineering, Hypothesis, Innovation, Project map, Brainstorming,
Experiment, Specifications, Possible solution, Prototype,
Evaluation, Invention, Rapid Prototyping, 3D printer, Laser cutter,
Project poster

Students will be able to:
Create a website that has various sub-pages for different parts of a
project.

Create a project poster that compresses all documentation for a
project down to the most important information.

Present a product using a multimedia presentation as an aid.




Create and present a product demonstration.

Stage 2 Assessment Evidence

Summative Assessments:

Website creation rubric
Presentation assessment rubric
Project poster assessment rubric

Formative Assessments:
Website creation checkpoint
Project poster evaluation
Presentation evaluation

Common Benchmark Assessments:
Website creation rubric

Presentation assessment rubric
Project poster assessment rubric

Alternative Assessments:

Video presentation rubric

Stage 3 Learning Plan
Standard Skill Learning Activities & Differentiation \
(Asian American & Pacific Islanders, ngzf I;aomre
LGBTQ and People with Disabilites, We ez ks)

Diversity, Equity & Inclusion [DEI],)




8.2.12.EC.2 Create a website that has various Review of website examples and identifying best
93 ST-FET.1 sub-pages for different parts of a project. practices 7 blocks
8.2.12.ETW.1 Creation of website following set criteria

Compare and contrast how websites different in

various parts of a project
SL.11-12.5 Create a project poster that compresses Review of project poster examples and identifying 3 blocks
RH.11-12.7 all documentation for a project down to best practices
82.12.EC.1 the most important information. Creation of project poster following set criteria
SL.11-12.5 Present a product using a multimedia Creation of multimedia project 5 blocks
RH.11-12.7 presentation as an aid. Peer review of multimedia project
8.2.12.EC.2 Create and present a product Creation of product demonstration 5 blocks
9.3.ST-ET.1 demonstration. Peer review of product demonstration

Core Instructional & Supplemental Materials

(including various levels of texts)

Texts

Notes

Access to level libraries diverse titles and representation

Material and supplies

Create a digital reading folder for staff only.

Must have leveled texts for students

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

| Specific Strategies and Practices that Support Students with Disabilities including IEP & 504:




Specific examples applied to the unit

Use of visual and multisensory formats

Use of assisted technology

Use of prompts

Modification of content and student products
Testing accommodations

Authentic assessments

Specific Strategies and Practices that Support Gifted & Talented Students:
Specific examples applied to the unit

Adjusting the pace of lessons
Curriculum compacting
Inquiry-based instruction
Independent study

Higher-order thinking skills
Interest-based content
Student-driven instruction
Real-world problems and scenarios

Specific Strategies and Practices that Support English Language Learners:
Specific examples applied to the unit

Pre-teaching of vocabulary and concepts
Visual learning, including graphic organizers
Use of cognates to increase comprehension
Teacher modeling

Pairing students with beginning English language skills with students who have more advanced English language skills

Scaffolding

Word walls

Sentence frames
Think-pair-share
Cooperative learning groups







