Engineering Il

Unit Title: Creativity & the Design Process

Standards & Indicators:

NJSLS for Computer Science and Design Thinking

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.ED.3: Evaluate several models of the same type of product and make recommendations for a new design
based on a cost benefit analysis. «

8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an
appropriate audience.

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements,
specifications, and constraints (e.g., safety, reliability, economic considerations, quality control, environmental
concerns, manufacturability, maintenance and repair, ergonomics).

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials,
energy, tools, capital, labor).

8.2.12.1TH.2: Propose an innovation to meet future demands supported by an analysis of the potential costs, benefits,
trade-offs, and risks related to the use of the innovation.

8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.

8.2.12.ETW.2: Synthesize and analyze data collected to monitor the effects of a technological product or system on
the environment

CTE Standards

9.3.ST-ET.1 Use STEM concepts and processes to solve problems involving design and/or production.
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.

9.3.ST-ET.4 Apply the elements of the design process.

9.3.ST-ET.5 Apply the knowledge learned in STEM to solve problems

9.3.ST-SM.1 Apply science and mathematics to provide results, answers and algorithms for engineering and
technological activities.

9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that
address real world problems.




Engineering Il

Career Readiness, Life Literacies and Key Skills

Standard Performance Expectations Core Ideas
9.4.12.Cl 1 Demonstrate the ability to reflect, analyze, and | With a growth mindset, failure is an
use creative skills and ideas (e.g., important part of success.
1.1.12prof.CR3a).
9.4.12.CTA1 Identify problem-solving strategies used in the | Collaboration with individuals with
development of an innovative product or diverse experiences can aid in the
practice (e.g., 1.1.12acc.C1b, 2.2.12.PF.3). problem-solving process, particularly

for global issues where diverse
solutions are needed.

9.412.CT.2 Explain the potential benefits of collaborating Collaboration with individuals with
to enhance critical thinking and problem diverse experiences can aid in the
solving (e.g., 1.3E.12profCR3.a). problem-solving process, particularly

for global issues where diverse
solutions are needed.

9.4.12.CT.3 Enlist input from a variety of stakeholders (e.g., | Collaboration with individuals with
community members, experts in the field) to diverse experiences can aid in the
design a service learning activity that problem-solving process, particularly
addresses a local or global issue (e.g., for global issues where diverse
environmental justice). solutions are needed.

9.4.12.CT4 Participate in online strategy and planning Collaboration with individuals with
sessions for course-based, school-based, or diverse experiences can aid in the
other projects and determine the strategies problem-solving process, particularly
that contribute to effective outcomes. for global issues where diverse

solutions are needed.

9.4.12.TL 1 Assess digital tools based on features such as | Digital tools differ in features,
accessibility options, capacities, and utility for capacities, and styles. Knowledge of
accomplishing a specific task (e.g., different digital tools is helpful in
W.11-12.6.). selecting the best tool for a given task.

9.4.12.TL.2 Generate data using formula-based Digital tools differ in features,
calculations in a spreadsheet and draw capacities, and styles. Knowledge of
conclusions about the data. different digital tools is helpful in

selecting the best tool for a given task.

9.412.TL.3 Analyze the effectiveness of the process and Collaborative digital tools can be used

quality of collaborative environments. to access, record and share different

viewpoints and to collect and tabulate
the views of groups of people.

9.4.12.TL.4 Collaborate in online learning communities or Collaborative digital tools can be used
social networks or virtual worlds to analyze to access, record and share different
and propose a resolution to a real-world viewpoints and to collect and tabulate
problem (e.g., 7.1.AL.IPERS.6). the views of groups of people.
Central Idea/Enduring Understanding: Essential/Guiding Question:

e How does the engineering design process relate to

The design process gives structure to creativity. problem solving and critical thinking?
Organization allows engineers to be timely and e |s there a place for creativity in engineering design?
efficient.

e  Why follow a process?
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e What is the relationship between the design process
and the project plan?
e How does organization affect the project plan?

e How does project planning and collaboration allow
teams to successfully work together?

e What role does documentation play in Engineering?

e What are the major factors that engineers consider
when selecting components for a project?

Content: Skills(Objectives):
Identify and explain steps of the engineering design process.

e Engineering design process

e Circuits and Sensors Identify and brainstorm solutions to problems.

e Microprocessors

e C(Critical Path Identify and describe each step of the design process.

Explain how each step is connected to the other.

For a given object, describe examples of creative
revisions/refinements of a design.

Construct an organizational chart for a given project.
lllustrate the Critical Path method for a given project.

Identify and explain how various timing circuits can be
developed.

Develop and manage a project plan using project management
software.

Design and implement electronic circuits using a
microcontroller (Audrino)

Interdisciplinary Connections:
As students learn concepts, they will develop projects that demonstrate their proficiency in science, math, literacy,
and computer science.

Stage 2: Assessment Evidence

Performance Task(s): Other Evidence:
Engineering Logbooks
Students will identify a self selected project based Project Rubrics

on a specific need. They will collaborate with Quizzes

peers to conduct the research and provide a RoadMap and Mock up of project

roadmap of the project. A design document and Peer Review

mock up are required , which will include an Tests

analysis of price, manufacturer, source and Self-Assessment by student of their learning activities
pros/cons of each desired item in order to Teacher observation of student performance during learning
determine the most effective parts for the project. activities

Students will develop a prototype of their project
and present it to a peer review panel.
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Stage 3: Learning Plan

Learning Opportunities/Strategies: Resources:
Audrino
Individual and group presentations TinkerCad
Demonstrations Videos
Programming 3D Printers
Design Presentations Glowforge
Small group work Google Apps for Education

Guest Speakers
LGBT and Disabilities Resources:
e LGBTQ-Inclusive Lesson & Resources by Garden
State Equality and Make it Better for Youth
e |LGBTQ+ Books

DEI Resources:

Learning for Justice

GLSEN Educator Resources

Supporting LGBTQIA Youth Resource List

Respect Ability: Fighting Stigmas, Advancing

Opportunities

e NJDOE Diversity, Equity & Inclusion Educational
Resources

e Diversity Calendar

Differentiation
*Please note: Teachers who have students with 504 plans that require curricular accommodations are to refer to
Struggling and/or Special Needs Section for differentiation

High-Achieving On Grade Level Struggling Students Special Needs/ELL
Students Students
On Grade level activities Projects On Grade level Any student requiring further
plus additional projects activities plus projects | accommodations and/or modifications
and leadership roles on Engineering based on the will have them individually listed in
project teams. Logbooks student's ability. their 504 Plan or IEP. These might
include, but are not limited to:
Mentoring other students Presentations Extra time breaking assignments into smaller
tasks, giving directions through
Project Meeting One on One coaching | several channels (auditory, visual,
minutes opportunities during kinesthetic, model), and/or small
study hall and after group instruction for reading/writing

school tutoring
ELL supports should include, but are
Work with a student not limited to, the following::

mentor. Extended time

Provide visual aids

Repeated directions

Differentiate based on proficiency
Provide word banks

Allow for translators, dictionaries

Pacing Guide


https://www.teach.lgbt/subject/social-studies/
https://www.teach.lgbt/subject/social-studies/
https://docs.google.com/presentation/d/1PPEP8wJDW6u1YnPenjka2qLObtcXl5X0R8yGFlxguo8/edit?usp=sharing
https://www.tolerance.org/
https://www.glsen.org/resources/educator-resources
https://mcc.gse.harvard.edu/resources-for-educators/supporting-lgbtqia-youth-resource-list
https://www.respectability.org/resources/education-resources-disability-issues/
https://www.respectability.org/resources/education-resources-disability-issues/
https://www.nj.gov/education/standards/dei/
https://www.nj.gov/education/standards/dei/
https://docs.google.com/document/d/1996_e8ieaCvVI9yRCqVDVOtu1TQW4lSDEXjE4fCygTo/edit?usp=sharing
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Content/Resources

Standards

UNIT 1:

Creativity and Design Process

(90 Days)

Audrino

TinkerCad

Videos

GlowForge

3D Printers

Google Apps for Education

8.2.12.ED.1
8.2.12.ED.2
8.2.12.ED.3
8.2.12.ED.4
8.2.12.ED.5
8.2.12.ED.6
8.2.12.1TH.2
8.2.12.NT.1
8.2.12.ETW.2
9.3.ST-ET.1
9.3.ST-ET.3
9.3.ST-ET4
9.3.ST-ET.5
9.3.ST-SM.1
9.3.8ST-SM.2




