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Course Title: Pre-Engineering Grade 8

Course Description: Students will develop technical drawing, computer-aided design and drafting (CADD), design and
computational thinking skills in this hands-on elective course. The history of our human designed world will be explored and
evaluated to reflect how innovation has developed over time and impacts our modern world. Through the engineering design
process, students will have the opportunity to apply critical thinking, science, technology, and math skills to develop
solutions and prototypes to authentic problems.
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UNIT 1: Introduction to Pre-Engineering & Architecture
Stage 1 Desired Results

Unit Title #: Unit 1: Introduction to to Pre-Engineering & Architecture

Unit Summary: Students will explore career paths relating to engineering and architecture, safety, and the engineering design process.

Unit Learning Targets

NJSLS Standards:

8.2.8.ITH.1: Explain how the development and use of technology influences economic, political, social, and cultural issues.
8.2.8.ITH.2: Compare how technologies have influenced society over time.

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

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

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

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

8.2.8.NT.4: Explain how a product designed for a specific demand was modified to meet a new demand and led to a new product.
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.

Technology Practices:

Safety:
Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety practices while in
the classroom, and operating tools and equipment.




Developing classroom protocols and procedures:

In developing an understanding for the classroom environment and rules, students learn to better respect and care for the classroom
environment, allowing them to better work collaboratively, take risks, and assess their process of working.

Developing proficiency for digital tools:

In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more productively and produce
professional work.

Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported by multiple sources
of scientific principles in independent and collaborative classroom settings.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

9.2.8.CAP.1: Identify offerings such as high school and county career and technical school courses, apprenticeships, military programs, and
dual enrollment courses that support career or occupational areas of interest.

9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.
9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.
9.4.5.CI1.1 — Use appropriate communication and collaboration tools to explore scientific ideas.

Computer Science & Design Thinking (CS & DT):
8.1.8.AP.4 — Design and iteratively develop computational artifacts for practical intent, personal expression, or to address a societal issue
8.1.8.DA.6 — Create and refine computational models to better represent relationships among different elements of data collected.

Interdisciplinary Connections ELA, Math, VPA
MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting
forces on each other even though the objects are not in contact.

MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object
and the mass of the object.

WHST.6-8.9 Draw evidence from literary or informational texts to support analysis, reflection, and research(MS-LS2-2), (MS-LS2-4)




Unit Essential Questions: (Open-ended, Higher-order, Thought Unit Enduring Understandings: (Statements that connect to EQ’s
Provoking) summarizing important ideas and core processes that are central to a
discipline and have lasting value beyond the classroom)

1. Scientists seek to understand our natural world. Engineers

apply scientific knowledge into solutions for real-world

problems.

Careers in engineering relate to nearly all facets of our

modern world.

Architects design buildings.

4. The engineering design process is a series of steps to create
solutions to problems.

1. How do science and engineering differ?

2. What career paths are available in engineering and
architecture?

3. How do engineering and architecture differ? 7

4. How are solutions and products developed?

bt

Students will know: (Content, Noun) Students will be able to: (Verb Bloom’s Taxonomy)
e differences of science and engineering. e explain how engineers apply scientific knowledge to
e roles of engineers and architects in our authentic world. develop solutions to problems.
e the purpose and steps of the engineering design process. e distinguish between the roles of engineers and architects

in the workplace.
e apply the engineering design process to develop solutions
to problems.

Stage 2 Assessment Evidence

Summative Assessments:

e Google Form Assessment
e Apartment Project
e Output of Engineering Design Challenges

Formative Assessments:

e Open classroom discussions




Teacher Observation

Pre-class open-ended question
Exit tickets

Self-assessment

Common Benchmark Assessments:

Multimedia Presentation: Utilizing technology tools, students will create a multimedia presentation on assigned career paths in
engineering and architecture.

Dream Apartment: Students will apply the design process to design and create a scale technical drawing and model apartment.

Alternative Assessments:
Career Presentation: Students may create an informational poster on a career path in the field of engineering and architecture.

Marble Run: Students will apply the design process and use their knowledge of different types of energy, how energy is transferred, and
simple machines to design a marble run to specific criteria and constraints.

Dream House: Students will apply the design process to design and create a model dream home.

Stage 3 Learning Plan

Standard Skill Learning Activities & Differentiation .
(Asian American & Pacific Islanders, T;ng 2(1(1)1:0
LGBTQ and People with Disabilites, We?e) ks)
Diversity, Equity & Inclusion [DEI],)
8.2.8.ED.2 1 Day




Identify the steps in the design process Engineering design process icebreaker activity and design
that could be used to solve a problem. process introduction.
Explain how the development and use of

8.2.8.ITH.1 technology influences economic, Career presentations. 2 Days
political, social, and cultural issues.

8.2.8.ITH.2 Compare how t echnolog}es have Career presentations. 1 Day
influenced society over time.
Evaluate the impact of sustainability on

8.2.8.ITH.3 the development of a designed product Dream apartment - maximizing sustainability. 4 Days
or system.
Identify technologies that have been

82 8 [TH.4 designed to reduce the negative Innovation investigation - webquest and collaborative 7 Davs

e consequences of other technologies and | jamboard presentation. Y

explain the change in impact.
Compare the impacts of a given Building Big: Engineering Our World
technology on different societies, noting | video and group roundtables.

8.2.8.ITH.5 factors that may make a technology 2 Days
appropriate and sustainable in one Iélte rnative LeAVSO’?-' Cul
society but not in another. essons from Ancient Cultures

8.2.8.ED.2 Identify the steps in the design process Rube Goldberg Project - Engineering Notebook ongoing
that could be used to solve a problem.

Core Instructional & Supplemental Materials

(including various levels of texts)

Material and supplies
Lego Education, Spike Prime




Construction consumables

Chromebooks

Accommodations and Modifications:

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

Students with Disabilities

e Provide assistive technology during whole-class viewing and presentations (Chromebooks at desks, captioned videos, screen zoom,
large-print rubrics).

e Modify product expectations when needed (reduced design criteria, alternate deliverable such as annotated sketch instead of 3D
model).

e Offer flexible assessment modes (oral check-ins, paper or Chromebook responses for Google Forms).
e Time accommodations with clear interim checkpoints for the Dream Apartment and career presentation.

e Scaffold the engineering notebook with a teacher-provided template for problem, criteria, constraints, sketches, test data, and
improvements.

e Safety support: co-created safety checklist with visual icons; assign defined roles during tool use.

Grade 8 Pre-Engineering Curricu...

English Language Learners




Quick pre-assessment of language needs; pre-teach core Unit 1 vocabulary (engineer, architect, criteria, constraints, prototype,
sustainability) using a personal glossary with visuals.

Visual organizers for the design process and for the career presentation outline; sentence starters for explaining a design choice and
giving peer feedback.

Teacher modeling of each step in Floorplanner or sketching before independent work; short demo videos with captions.

Strategic pairing in cooperative “table pods” so peers can mentor during the webquest and presentation prep; maintain a visible word
wall.

Option to submit bilingual slides or add bilingual labels to drawings; allow rehearsal notes for presenting.

Grade 8 Pre-Engineering Curricu...

Students at Risk of Failure

Break large tasks into micro-deadlines with visible progress trackers (topic approval, outline, first draft slides, final rehearsal).

Provide exemplars and a pared-down rubric that highlights the must-have criteria first; allow choice of lower-lift product
(informational poster instead of full slide deck).

Daily goal slips and teacher conferences during studio time; prioritize completion of safety checklist and a basic compliant
apartment layout before extensions.

Offer structured roles in groups (researcher, modeler, presenter) to reduce cognitive load; build in practice rounds for the
presentation.

Grade 8 Pre-Engineering Curricu...




Students with 504 Plans

e Implement plan-specific supports such as extended time, reduced-distraction seating, frequent breaks, and chunked directions.
e Provide printed step cards for software workflows; allow noise-reducing headphones during independent CAD or sketch work.
e Accept alternative response formats for quizzes or exit tickets and allow verbal presentations recorded in advance if needed.

Grade 8 Pre-Engineering Curricu...

Gifted & Talented Students

e Adjust pace and offer extension paths: sustainability add-on for Dream Apartment (materials analysis, passive-solar sketch), or a
brief comparative study of engineer vs architect roles across sectors.

e Inquiry options: “fix-it or rethink-it” redesign from the innovation webquest; document trade-offs and optimization choices.
e Independent study mini-brief: design a micro-apartment within a tighter footprint and defend choices using criteria and constraints.

e Encourage real-world connections by inviting students to align their project to local building or energy-efficiency guidelines and to
present to an authentic audience.

UNIT 2: 3D Modeling




Stage 1 Desired Results

Unit Title #: Unit 2: 3D Modeling
Unit Summary: Students will become proficient in multiple computer aided design (CAD) digital modeling programs. Boolean operations
and 3D modeling techniques will be explored and practiced. Students will learn to communicate and model design solutions through online
3D modeling web-based platforms.

Unit Learning Targets

NJSLS Standards:

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

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

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

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

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

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

Technology Practices:

Safety:
Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety practices while in
the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:
In developing an understanding for the classroom environment and rules, students learn to better respect and care for the classroom
environment, allowing them to better work collaboratively, take risks, and assess their process of working.




Developing proficiency for digital tools:

In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more productively and produce
professional work.

Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported by multiple sources
of scientific principles in independent and collaborative classroom settings.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior affect income.
9.2.8.CAP.8: Compare education and training requirements, income potential, and primary duties of at least two jobs of interest.
9.4.8.CL.4 — Explore the role of creativity and innovation in career pathways/industries.

9.4.8.IML.9 — Distinguish between ethical and unethical uses of information/media

9.4.8.TL.3 — Select appropriate digital tools to organize and present information (e.g., CAD, slicers, floor-planners)

Computer Science & Design Thinking (CS & DT):

8.2.8.ED.3 — Develop a proposal for a solution that includes a model (physical prototype or graphical/technical sketch).
8.2.8.ETW.3 — Analyze a product that harms the environment/society and develop solutions.

8.1.8.DA.5 — Test, analyze, and refine computational models (applies to refining CAD models/simulations).

Interdisciplinary Connections ELA, Math, VPA
MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist
between objects exerting forces on each other even though the objects are not in contact.

MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object
and the mass of the object.

Unit Essential Questions: (Open-ended, Higher-order, Thought Unit Enduring Understandings: (Statements that connect to EQ’s
Provoking) summarizing important ideas and core processes that are central to a
1. What are the benefits of 3D modeling? discipline and have lasting value beyond the classroom)




2. How are solids manipulated to reflect designs in 3D 1. 3D modeling allows designs to be designed, and
modeling? communicated in a digital environment before resources are
3. What technology supports 3D modeling? dedicated to production.
4. What are trade-offs and how do they influence the 2. Boolean .operations §upp0rt 3[_) modeling in creating )
development of products and solutions? intersections and unions of objects, as well as subtracting
pment of products and solutions? .
5. What category of manufacturing processes encompasses 3D objects from each other.
o 3. Computer aided design software programs support 3D
printing? modeling.
6. How do additive manufacturing processes differ from 4. Trade-offs are compromises made to balance desirable but
subtractive processes? incompatible features.
5. 3D printing is an additive process.
6. Subtractive fabrication involves cutting away from a solid
block of material, methods include laser cutting, milling. and
CNC routing.
Students will know: (Content, Noun) Students will be able to: (Verb Bloom’s Taxonomy)
e uses and benefits of 3D modeling. e describe the uses and benefits of 3D modeling.
e boolean operations. e utilize boolean operations to create unique objects in 3D
e standard design viewpoints. space.
e 3D modeling program commands, tools and operational e relate the cartesian coordinate system with 3D modeling
systems viewpoints.
e create and communicate designs in a 3D modeling web-based
software program.

Stage 2 Assessment Evidence

Summative Assessments:

o Google Form Assessment
e Design process documentation
e 3D Modeling Artifacts




Formative Assessments:

e Open classroom discussions
Teacher Observation
Pre-class open-ended question
Exit tickets
Self-assessment

Common Benchmark Assessments:

Dream Apartment: Utilizing online CAD web-based software, students will simulate their model apartments in the virtual world of 3D
modeling.

Fix It: Students will engineer a replacement part of a missing machine or device in TinkerCAD and produce the part to repair the
machine/device.

Alternative Assessments:

Modified Dream Apartment: Students will be provided a file to modify and complete that reflects their dream apartment.

Game Piece Replacement: Students will engineer a replacement part of a missing game piece in TinkerCAD.

Stage 3 Learning Plan
Standard Skill Learning Activities & Differentiation .
(Asian American & Pacific Islanders, T;g;ﬁ;aze
LGBTQ and People with Disabilites, We)e] ks)

Diversity, Equity & Inclusion [DEI],)




[llustrate how a product is upcycled into

Students will create a multimedia presentation that
demonstrates how plastics are recycled; highlighting specific

8.28ETW.1 a new product and analyze the short- and products (bottles); short and long term benefits and costs will 3 Days
long-term benefits and costs. be included in presentation and rubric.
Analyze the impact of modifying 3 Days
8.2.8. ETW.2 resources 1 a pro@uct or S},’Stem_ (e.g., A look into manufacturing plastics (extension of above
materials, energy, information, time, lesson)
tools, people, capital)
8.2.8.ETW.3 Analyze the design of a product that ) ) ) ) _
negatively impacts the environment or gg;’;;;ggg” lab. Prototyping new inventions; 3D modeling 3 Days
society and develop possible solutions to '
lessen its impact.
8.2.8.EC.1 Explain ethical issues that may arise ] ) 1/2 Day
from the use of new technologies. Open class discussion.
8.2.8.EC.2 Examine the effects of ethical and ) ) ) o 1/2 Day
unethical practices in product design and Open class discussion: subject Thingiverse.com.
Exploring Open-Source platforms.
development
8.28NT.I: Examine a malfunctioning tool, product, Fix It: Students will engineer a replacement part of a missing 5 Days

or system and propose solutions to the
problem.

machine or device in TinkerCAD and produce the part to repair

the machine/device.

Core Instructional & Supplemental Materials

(including various levels of texts)

Material and supplies




3D printers

Chromebooks
Online platforms: TinkerCAD, Floorplanner.com, Thingiverse, Google

Accommodations and Modifications:

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

Students with Disabilities

e Provide assistive tech during viewing/modeling (Chromebooks at desks, captions, screen zoom, large-print rubrics).
Grade 8 Pre-Engineering Curricu...

e Modify product expectations when needed (reduced criteria, alternate deliverable such as annotated sketch instead of full 3D
model).

Grade 8 Pre-Engineering Curricu...

e Flexible assessment modes (oral checks, paper or Chromebook responses for quizzes/forms).
Grade 8 Pre-Engineering Curricu...

e Extended time with interim checkpoints for Dream Apartment and Fix-It prints.
Grade 8 Pre-Engineering Curricu...

Grade 8 Pre-Engineering Curricu...

English Language Learners (ELL)

e Pre-teach Unit 2 vocabulary (boolean, fillet, extrusion, Cartesian, prototype) and keep a personal glossary with visuals; maintain a
word wall.




Grade 8 Pre-Engineering Curricu...

e Use visual organizers and teacher modeling for each CAD workflow; pair emerging bilinguals with advanced peers during builds.
Grade 8 Pre-Engineering Curricu...

e Allow bilingual labels on models/slides and rehearsal notes for presentations.
Grade 8 Pre-Engineering Curricu...

Students at Risk of Failure

e Chunk multi-step builds into micro-deadlines (sketch — rough model — boolean ops — export), with exemplars for each
checkpoint.
DRAFT Grade 8 Science WTPS Curr...

e Offer pared-down alternatives (modify a provided apartment file; simple game-piece replacement) to prioritize success on core
skills.
Grade 8 Pre-Engineering Curricu...

Grade 8 Pre-Engineering Curricu...

e Use tiered supports, small-group conferences during studio blocks, and leveled rubrics.
DRAFT Grade 8 Science WTPS Curr...

Students with 504 Plans

e Implement plan-specific supports (extended time, reduced-distraction seating, frequent breaks, chunked directions); accept
alternative response formats for checks and exit tickets.
DRAFT Grade 8 Science WTPS Curr...

Gifted & Talented Students




e Adjust the pace and offer extensions (optimize part strength vs. print time; add sustainability features to the apartment).
Grade 8 Pre-Engineering Curricu...

e Inquiry options like “fix-it or rethink-it” redesigns; independent or interest-based projects that target real-world problems.
Grade 8 Pre-Engineering Curricu...

UNIT 3: Exploring Flight




Stage 1 Desired Results

Unit Title #: Unit 3: Exploring Flight

Unit Summary: The history of flight, aerodynamics, forces and modern trends will be explored in this unit. Students will also build, test
and refine a model that represents the principles of flight.

Unit Learning Targets

NJSLS Standards:

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

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

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

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

Safety:
Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety practices while in
the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:
In developing an understanding for the classroom environment and rules, students learn to better respect and care for the classroom
environment, allowing them to better work collaboratively, take risks, and assess their process of working.

Developing proficiency for digital tools:
In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more productively and produce
professional work.




Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported by multiple sources
of scientific principles in independent and collaborative classroom settings.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

9.2.8.CAP.8: Compare education and training requirements, income potential, and primary duties of at least two jobs of interest.
9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.

9.4.8.CT.2 — Develop multiple solutions and weigh short-/long-term effects to choose the most plausible.

9.4.8.DC.1-2 — Analyze and provide proper citations/attribution (great for flight-history research)

9.4.8.IML.12-13 — Produce/publish information for authentic audiences; identify creator impact on content

Computer Science & Design Thinking (CS & DT):

8.2.8.ED.4 — Investigate a malfunctioning system and explain the step-by-step troubleshooting, testing, and repair process in a collaborative
team.

8.2.8.ED.6 — Analyze how trade-offs impact a product’s design.

Interdisciplinary Connections:

RI.CR.6-8.1
Cite textual evidence and make relevant connections to support analysis of what an informational text says explicitly as well as inferences
drawn from the text.

RI.CL.6-8.2
Determine one or more central ideas of an informational text and analyze their development over the course of the text; provide an
objective summary of the text.




RI.MF.6-8.6

Analyze and evaluate information presented in different media or formats (e.g., diagrams, simulations, videos) as well as in words to

develop a coherent understanding of a topic or issue.

SL.6-8.1

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on
grade-appropriate topics, texts, and issues, building on others’ ideas and expressing their own clearly.

SL.6-8.4

Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound reasoning, and
well-chosen details; use appropriate eye contact, adequate volume, and clear pronunciation.

Unit Essential Questions: (Open-ended, Higher-order, Thought

Provoking)
1. Whose contributions are responsible for the innovation in
flight history?

2. What are the principles of flight?

3. How are forces evaluated to determine if an aircraft will be
able to fly?

4. How can problems be detected and corrected within
systems?

Unit Enduring Understandings: (Statements that connect to EQ’s
summarizing important ideas and core processes that are central to a
discipline and have lasting value beyond the classroom)

1. Developments in aviation have progressed with time.
American aviation pioneers, the Wright Brothers, invented the
world's first successful motor-operated airplane in 1903.

2. An object’s ability to fly is dependent on four main forces of
flight: lift, weight, drag, and thrust.

3. Aerodynamics is the study of forces and the resulting motion
of objects through the air.

4. Troubleshooting a problem is more effective when knowledge
of the specific device along with a systematic process is used
to identify the source of a problem.

Students will know: (Content, Noun)

e aviation history.
e the principles of flight.
e safety and construction methods.

Students will be able to: (Verb Bloom’s Taxonomy)

e cxplain the history of aviation.
e simulate the forces of flight.
e create a model aircraft




e resultant force calculations and impact on flight e cvaluate forces of flight and aircraft performance.
e troubleshooting strategies to identify and resolve problems. e troubleshoot and resolve problems.

Stage 2 Assessment Evidence

Summative Assessments:

e Google Slide Deck - Computer Parts
o Google Sheets: Build Your Own Computer Project/Rubric for Assessment

Formative Assessments:

e Open classroom discussions
Teacher Observation

Pre-class open-ended questions
Jamboard Interaction

Exit tickets

Self-assessment

Common Benchmark Assessments:

Build Your Own Computer Project:

Reinforcing knowledge from open class discussion and PowerPoint presentation on Computing Systems, students will create a Google
Slide presentation of their own to reinforce their knowledge of computer parts. Next, utilizing Google Sheets, students will research and
"build" a computer from scratch.




Alternative Assessments:
Build Your Own Computer/Modified: A modified project will be available for students to choose various components from a limited
selection.
Stage 3 Learning Plan
Standard Skill Lear;ning Ac{ivities & D.iﬂ”erentiation Timeframe
(Asian American & Pacific Islanders, (Days or
LGBTQ and People with Disabilites, We)e] ks)
Diversity, Equity & Inclusion [DEI],)
Evaluate the function, value, and
82 8 ED.1 aesthetics of a technologicj‘al product or | Exploring Flight: Students will explore aircrafts, their parts, | Days
system, from the perspective of the user | functions and principles of flight.
and the producer.
8.2.8.ED .4 Investigate a malfunctioning system,
identify its impact, and explain the 7 Days
step-by-step process used to Students will create a model aircraft; test, evaluate,
troubleshoot, evaluate, and test options troubleshoot and repair problems to result in a functioning
to repair the product in a collaborative build.
team.
8.2.8.ED.5 Explain the need for optimization in a Extension of 8.2.8.ED.4 1 Day
design process Students will present their solution, explain how they utilized
optimization in their design; and define and defend trade-offs.
8.2.8.ED.6 Analyze how trade-offs can impact the Extension of 8.2.8.ED.4 1 Day
design of a product. Students will present their solution, explain how they utilized
optimization in their design; and define and defend trade-offs.




Core Instructional & Supplemental Materials

(including various levels of texts)
Material and supplies

Google Sheets
Informational Slide Deck
Chromebooks

Google Classroom

Accommodations and Modifications:

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

Students with Disabilities

e Provide assistive technology for viewing demos and documenting builds (Chromebooks at desks, captions, screen zoom, large-print
rubrics).

e Modify product expectations when appropriate (for example, an annotated 2D plan or scaled foam board mockup instead of a full
balsa build).

e Offer flexible assessment modes (oral checks, paper or Chromebook responses) and extended time with clear interim checkpoints
for design, build, and test cycles.

Grade 8 Pre-Engineering Curricu...




Grade 8 Pre-Engineering Curricu...

English Language Learners

e Pre-teach Unit 3 vocabulary with visuals and a personal glossary (lift, drag, thrust, airfoil, angle of attack, optimization).
e Use visual organizers and teacher modeling for build steps and troubleshooting routines; keep a visible word wall.

e Pair emerging bilinguals with supportive peers; allow bilingual labels on diagrams and slides.

Grade 8 Pre-Engineering Curricu...

Students at Risk of Failure

e Chunk tasks into micro-deadlines (research — sketch — materials list — first flight — troubleshoot — optimize) with exemplars for
each milestone.

e Use tiered activities, leveled rubrics, small-group check-ins during studio time, and alternative assessments that prioritize the core
skills first.

DRAFT Grade 8 Science WTPS Curr...

Students with 504 Plans

e Implement plan-specific supports such as extended time, reduced-distraction seating, frequent breaks, and chunked directions during
build and test days; allow alternative response formats for checks and exit tickets.

DRAFT Grade 8 Science WTPS Curr...




Gifted & Talented Students

e Adjust pace and provide extensions: optimize wing profiles for different mission goals, compare trade-offs among materials, or run a
design-of-experiments on angle of attack vs. glide distance.

e Offer inquiry/independent options that connect to real problems, such as redesigning a glider for a heavier payload and defending
trade-offs.

UNIT 4: Structures & Mechanical Systems




Stage 1 Desired Results

Unit Title #: Unit 4: Structures & Mechanical Systems

Unit Summary: Students will be able to identify, describe and create structures and mechanical systems. Uses, and key features will be
emphasized. Ideal construction methods, safety practices and craftsmanship will be practiced.

Unit Learning Targets

NJSLS Standards:

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

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

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

8.2.8.ED.5: Explain the need for optimization in a design process.
8.2.8.ED.6: Analyze how trade-offs can impact the design of a product.

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

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

Safety:
Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety practices while in
the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:




In developing an understanding for the classroom environment and rules, students learn to better respect and care for the classroom
environment, allowing them to better work collaboratively, take risks, and assess their process of working.

Developing proficiency for digital tools:
In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more productively and produce
professional work.

Developing critical thinking and design skills:
Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported by multiple sources
of scientific principles in independent and collaborative classroom settings.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key SKkills (CLKS):

9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.

9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior affect income.
9.4.8.TL.1 — Construct a spreadsheet to analyze data sets and support data-based decisions (e.g., bridge load tests)

9.4.8.CT.1 — Evaluate diverse solutions to a problem and predict which are most effective.

9.4.8.IML.3/5 — Create effective data visualizations and analyze/interpret local data sets.

Computer Science & Design Thinking (CS & DT):
8.2.8.ED.6 — Analyze how trade-offs can impact a product’s design.
8.1.8.DA.1 — Organize/transform data collected with computational tools for a specific purpose.

Interdisciplinary Connections

MS-LS1-8 Gather and synthesize information that sensory receptors respond to stimuli by sending messages to the brain for immediate
behavior or storage as memories.

Unit Essential Questions: (Open-ended, Higher-order, Thought Unit Enduring Understandings: (Statements that connect to EQ’s
Provoking) summarizing important ideas and core processes that are central to a
discipline and have lasting value beyond the classroom)




kv

What role does math play in the development of structures
and mechanical systems?

How does engineering differ from science?
What are loads to structures? How do loads affect designs?
What are simple and complex machines?

How does science play a role in engineering relating to
structures and mechanical systems?

AN

Structures are made of various components that are carefully
designed and configured by engineers to withstand loads.

Structures are designed for a purpose.
Simple machines are often utilized in mechanical systems.
Complex machines are made of two or more simple machines.

Engineering is applied science; structures and mechanical
systems utilize applied physics.

Students will know: (Content, Noun)

bridge categories and characteristics
impacts of structural loads

elements of structures

simple and complex machines

Students will be able to: (Verb Bloom’s Taxonomy)

identify applicable loads on structures.

evaluate a structure's ability to withstand load.

create a structural model.

create a mechanical system utilizing simple machines.

Stage 2 Assessment Evidence

Summative Assessments:

Google Form Assessment
Bridge Build

Formative Assessments:

Open classroom discussions
Role play/model build
Teacher Observation

Peer and Self-assessment




Common Benchmark Assessments:

Bridge Project: Students will apply the engineering design process to build a truss bridge to set criteria and constraints.

Rube Goldberg: Students will apply the design process and use their knowledge of different types of energy, how energy is transferred, and
simple machines to design a multi-step, complex machine.

Engineering Notebooks: Students will document the engineering design process within their engineering notebooks. Each step will be
defined and expanded with pertinent related information including project criteria and constraints, brainstorming evidence, planning,
sketches, trade-off considerations, test data, improvements and ultimate project conformance.

Alternative Assessments:

Modified Bridge Project
Marble Run
Stage 3 Learning Plan
Standard Skill Lea(‘ning Act'ivities & D}ﬁerentiation Timeframe
(Asian American & Pacific Islanders, (Days or
LGBTQ and People with Disabilites, We)e]ks )
Diversity, Equity & Inclusion [DEI],)
10 Days
8.2.8.ED.2 Identify the steps in the design process [ Students will apply the engineering design process to build a
that could be used to solve a problem. truss bridge to set criteria and constraints.




8.2.8.ED.3

Develop a proposal for a solution to a Innovation Lab. 5 Days
real-world problem that includes a ] )
model (e.g., physical prototype Rube Goldberg: Students will apply the design process and
graphical/technical sketch). use their knowledge: of diﬂ"erent. types of energy, hoW energy
is transferred, and simple machines to design a multi-step,
complex machine.
8.2.8.EDA4 Investigate a malfunctioning system, Rube Goldberg: Students will apply the design process and
identify its impact, and explain the use their knowledge of different types of energy, how energy 8 Days
step-by-step process used to is transferred, and simple machines to design a multi-step,
troubleshoot, evaluate, and test options complex machine.
to repair the product in a collaborative
team.
8.2.8.ED.5 Explain the need for optimization in a Extension of 8.2.8.ED.3- Solving a Real World Problem. 2 Days
design process Students will present their solution, explain how they utilized
optimization in their design; and define and defend trade-offs.
8.2.8.NT.3 Examine a system, consider how each -

part relates to other parts, and redesign it
for another purpose.

Rube Goldberg Project

Core Instructional & Supplemental Materials

(including various levels of texts)

Material and supplies




Construction consumables

Chromebooks

Google Classroom

Classroom tools: cutters, rulers, etc.

Resources:
https://www.teachengineering.org/activities/view/cub_simp_machines_lesson05_activityl
https://www.pbs.org/wgbh/buildingbig/bridee/basics.html

Accommodations and Modifications:

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

Students with Disabilities

e Provide assistive technology and accessible formats (Chromebooks at desks, captions, large-print rubrics).
Grade 8 Pre-Engineering Curricu...

e Modify product expectations when appropriate (e.g., annotated sketches, scaled foam-board mockups, pared-down Rube Goldberg
steps).
Grade 8 Pre-Engineering Curricu...

e Offer flexible assessment modes and extended time with clear interim checkpoints for design — build — test cycles.
Grade 8 Pre-Engineering Curricu...

e Use explicit routines, checklists, visuals, and cueing during labs and builds; maintain preferential seating and allow movement

breaks.
DRAFT Grade 8 Science WTPS Curr...



https://www.teachengineering.org/activities/view/cub_simp_machines_lesson05_activity1
https://www.pbs.org/wgbh/buildingbig/bridge/basics.html

e Reinforce safety with co-created safety checklists and defined roles during tool use.
Grade 8 Pre-Engineering Curricu...

English Language Learners (ELL)

e Pre-assess language needs and pre-teach Unit 4 vocabulary with visuals (truss, tension, compression, load, gusset, lever, fulcrum).
Grade 8 Pre-Engineering Curricu...

e Use visual organizers and teacher modeling for each build workflow; keep a prominent word wall and table-pod peer mentors.
Grade 8 Pre-Engineering Curricu...

e Allow bilingual labels on diagrams/slides and cooperative group roles that support language practice.
Grade 8 Pre-Engineering Curricu...

Students at Risk of Failure

e Chunk projects into micro-deadlines with exemplars (bridge: criteria/constraints — concept sketch — prototype — test — iterate;
Rube Goldberg: step map — build — test — troubleshoot).
DRAFT Grade 8 Science WTPS Curr...

e Use tiered activities, leveled rubrics, small-group conferences, and alternative assessments that still target core skills.
DRAFT Grade 8 Science WTPS Curr...

o Offer the Modified Bridge Project or Marble Run as supported alternatives to demonstrate design-process mastery.
Grade 8 Pre-Engineering Curricu...

Grade 8 Pre-Engineering Curricu...

Students with 504 Plans




e Implement the plan’s documented supports (extended time, reduced-distraction seating, frequent breaks, chunked directions); accept
alternative response formats for checks/exit tickets.
DRAFT Grade 8 Science WTPS Curr...

e When timing is the barrier, apply the unit’s time-accommodation practice (project extensions) to bridge/Rube tasks.
Grade 8 Pre-Engineering Curricu...

Gifted & Talented Students

e Adjust pace and provide extensions (optimize strength-to-weight, document trade-offs, or redesign mechanisms for a new
constraint).
Grade 8 Pre-Engineering Curricu...

e Use inquiry/independent paths such as “fix-it or rethink-it” redesigns and self-driven real-world problems; encourage annotated
iterations in the engineering notebook.

UNIT S5: Electronics & Computing




Stage 1 Desired Results

Unit Title #: Unit 5: Electronics & Computing

Unit Summary: Students will explore the dynamic field of electronics and computer engineering through creating circuits, coding and
incorporating electrical components into design solutions and creations.

Unit Learning Targets

NJSLS Standards:

8.1.2.AP.1: Model daily processes by creating and following algorithms to complete tasks.

8.1.2.AP.2: Model the way programs store and manipulate data by using numbers or other symbols to represent information.
8.1.2.AP.3: Create programs with sequences and simple loops to accomplish tasks.

8.1.2.AP.4: Break down a task into a sequence of steps.

8.1.2.AP.5: Describe a program’s sequence of events, goals, and expected outcomes.

8.1.2.AP.6: Debug errors in an algorithm or program that includes sequences and simple loops.

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

Safety:

Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety practices while in
the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:

In developing an understanding for the classroom environment and rules, students learn to better respect and care for the classroom
environment, allowing them to better work collaboratively, take risks, and assess their process of working.

Developing proficiency for digital tools:

In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more productively and produce
professional work.




Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported by multiple sources
of scientific principles in independent and collaborative classroom settings.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key SKkills (CLKS):

9.2.8.CAP.1: Identify offerings such as high school and county career and technical school courses, apprenticeships, military programs, and
dual enrollment courses that support career or occupational areas of interest

9.2.8.CAP.9: Analyze how a variety of activities related to career preparation (e.g., volunteering, apprenticeships, structured learning
experiences, dual enrollment, job search, scholarships) impacts postsecondary options.

Technology Literacy: 9.4.8.TL.1, 9.4.8.TL.3—4 (analyze data with spreadsheets; select tools; publish findings from tests)
Digital Citizenship: 9.4.8.DC.4-7 (digital identity, reputation, and collaborative artifact creation)

Computer Science & Design Thinking (CS & DT):
Systems thinking: 8.2.8.NT.3 (analyze parts of a system and redesign for another purpose—fits circuit subsystems
Impacts & accessibility: 8.1.8.1C.1-2 (trade-offs of computing technologies; bias & accessibility in tech design).

Interdisciplinary Connections ELA, Math, VPA
MS-PS1-1 Develop models to describe the atomic composition of simple molecules and extended structures.

Unit Essential Questions: (Open-ended, Higher-order, Thought Unit Enduring Understandings: (Statements that connect to EQ’s
Provoking) summarizing important ideas and core processes that are central to a

1. How can algorithms improve efficiency and efficacy? discipline and have lasting value beyond the classroom)
1. Algorithms are reusable; can be applied and modified in many

2. What qualities characterize an effective algorithm? foat

3. What function does a variable have in code? apphica tons. .

A H : : blems? 2. Algorithms that are readable are easier to follow, test, and
. How f:an progra@s s9 ve more f:omp ex pro. ems? debug.

5. Why is organization important in programming?




6. How does the user experience influence programming? 3. Variables store data values of different types, are
7. What role does electronics have in computing and electronic interchangeable, and perform appropriate operations on their

devices? values. o
4. Control structures are selected and combined in programs to

solve more complex problems.

5. Procedures to organize code and be repurposed in new
programs.

6. Code must be tested in authentic situations to cover the
diverse needs of our society.

7. Electronics and electrical systems have become vital to our
modern existence.

Students will know: (Content, Noun) Students will be able to: (Verb Bloom’s Taxonomy)
e computational thinking strategies e apply computational thinking strategies to program and create
e components of a circuit an interactive electronic game
e application of electronic devices in systems e write code using proper code syntax
e procedures in programming e create circuits
e importance of testing and debugging e utilize control structures to increase code efficacy
e test and debug code

Stage 2 Assessment Evidence

Summative Assessments:

o Google Form Assessments
e Coding progress & accuracy
o Debugging Assessment

e Electronic Game

Formative Assessments:

e Open classroom discussions




Teacher Observation

Class coding time

Pre-class open-ended question
Exit tickets

Self-assessment

Common Benchmark Assessments:

Makey-Makey Interactive Game: Students will research, design and create an electronic game that features electronic components and
programming.

LED Electric Sign: Students will design, construct and wire the electronic components needed for a LED electrical sign.

Stage 3 Learning Plan

Standard Skill Learning Activities & Differentiation .
(Asian American & Pacific Islanders, T;g;ﬁ;aze
LGBTQ and People with Disabilites, We)e] ks)
Diversity, Equity & Inclusion [DEI],)
8.2 8 ED.2 Identify the steps in the design process Students will apply the engineering design process in all
that could be used to solve a problem. activities/projects within this unit including the electrical
game and LED sign. 8 Days
Model dail b ti d
8.1.2.AP.1 foﬁojvin:aﬁgf gfgj;fio Zoclfl(;al;legtzgks Programming for the electronic game will require algorithm 1 Day
" | generation to accomplish goals.




Model the way programs store and 1 Day
8.1.2.AP2 manipulate data by using numbers or Within the programming of their electronic game, students
other symbols to represent information. | Will utilize variables to store and manipulate data.
8.1.2.AP.3 Create programs with sequences and
simple loops to accomplish tasks. Student code will include sequences, loops 1 Day
8.1.2.AP4 Decomposition: Break down a task into
a sequence of steps. Students will employ decomposition skills to break down a 2 Days
complex problem or system into smaller parts that are more
manageable and easier to understand through code.
8.1.2.AP5 Describe a program’s sequence of 1 Day
events, goals, and expected outcomes. Students will present their electronic game to the class and
describe the design process, programs§ sequence of events,
goals, and expected outcomes.
8.1.2.AP.6 Debug errors in an algorithm or program | Students will debug errors in the programming element of 1 Day
that includes sequences and simple their electronic game.
loops.

Core Instructional & Supplemental Materials

(including various levels of texts)

Material and supplies

Spike Prime Robots

makey-makey

electronic components: Wire, batteries, soldering irons, lights, buzzers




construction//tinkering consumables
Informational Slide Deck
Chromebooks

Google Classroom

Accommodations and Modifications:

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

Students with Disabilities

e Provide assistive technology and accessible formats during coding and build days (Chromebooks at desks, captions on demos,
screen zoom, large-print rubrics).
Grade 8 Pre-Engineering Curricu...

e Modify product expectations when appropriate (for example, annotated flowchart or block-based program instead of full text-based
code; paper circuit or simulator instead of a soldered build).
Grade 8 Pre-Engineering Curricu...

e Offer flexible assessment modes (oral checks, paper or Chromebook submissions) and time accommodations with interim

checkpoints for “code — wire — test — debug.”
Grade 8 Pre-Engineering Curricu...

English Language Learners

e Pre-teach Unit 5 vocabulary with visuals and a personal glossary (algorithm, variable, loop, debug, circuit, LED, resistor, input,
output).




Grade 8 Pre-Engineering Curricu...

e Use teacher modeling and visual organizers for coding workflows and wiring diagrams; keep a visible word wall and pair emerging
bilinguals with supportive peers.
Grade 8 Pre-Engineering Curricu...

e Encourage bilingual labels on schematics or slides and cooperative table-pods for practice and feedback.
Grade 8 Pre-Engineering Curricu...

Students at Risk of Failure

e Chunk multi-step builds into micro-deadlines with exemplars (plan — pseudocode — first working circuit — add controls — test —
debug), using tiered activities and leveled rubrics.
DRAFT Grade 8 Science WTPS Curr...

e Provide targeted small-group instruction during studio blocks and allow supported alternatives that still hit core skills (e.g., modify a
starter sketch or use a scaffolded circuit template).
DRAFT Grade 8 Science WTPS Curr...

Students with 504 Plans

e Implement plan-specific supports such as extended time, reduced-distraction seating, frequent breaks, and chunked directions;
accept alternative response formats for checks and exit tickets.
DRAFT Grade 8 Science WTPS Curr...

Gifted & Talented Students

e Adjust pace and offer extensions: optimize code efficiency, add user-interface features, or compare trade-offs among components
and input devices; encourage independent or interest-driven mini-projects.




Grade 8 Pre-Engineering Curricu...

e Provide inquiry options like “fix-it or rethink-it” redesigns tied to real-world problems and document the iteration in an engineering
notebook.
°

UNIT 6: Prototyping & Presentations




Stage 1 Desired Results

Unit Title #: Unit 6: Prototyping & Presentations

Unit Summary: Utilizing the design process, students will develop a solution to a problem, create a prototype and a related presentation.

Unit Learning Targets

NJSLS Standards:

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

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

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

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

8.2.8.ED.5: Explain the need for optimization in a design process.
8.2.8.ED.6: Analyze how trade-offs can impact the design of a product.

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

Safety:
Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety practices while in
the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:

In developing an understanding for the classroom environment and rules, students learn to better respect and care for the classroom
environment, allowing them to better work collaboratively, take risks, and assess their process of working.




Developing proficiency for digital tools:

In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more productively and produce
professional work.

Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported by multiple sources
of scientific principles in independent and collaborative classroom settings.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

9.2.8.CAP.5: Develop a personal plan with the assistance of an adult mentor that includes information about career areas of interest, goals
and an educational plan.

9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.
9.4.8.CT.1-3 — Evaluate diverse solutions; develop and compare options; analyze why past solutions did or did not work. NJ.gov
9.4.8.DC.1-2,7 — Credit sources correctly in media; provide proper attribution; collaborate in a digital community to create a digital artifact.

Computer Science & Design Thinking (CS & DT):
8.2.8.ED.3 — Develop a proposal for a solution that includes a model (physical prototype or graphical/technical sketch). NJ.gov
8.2.8.ED.4 — Investigate a malfunctioning system and explain the step-by-step troubleshooting, testing, and repair process (team setting).

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

Interdisciplinary Connections ELA, Math, VPA
MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist
between objects exerting forces on each other even though the objects are not in contact.

MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object
and the mass of the object.

Unit Essential Questions: (Open-ended, Higher-order, Thought Unit Enduring Understandings: (Statements that connect to EQ’s

Provoking) summarizing important ideas and core processes that are central to a
1. How do prototypes differ from models? discipline and have lasting value beyond the classroom)

1. Prototypes are full size examples of a product.



https://www.nj.gov/education/standards/clicks/Docs/2020NJSLS-CLKS.pdf
https://www.nj.gov/education/standards/compsci/Docs/2020%20NJSLS-CSDT.pdf
https://www.nj.gov/education/standards/compsci/Docs/2020%20NJSLS-CSDT.pdf
https://www.nj.gov/education/standards/compsci/Docs/2020%20NJSLS-CSDT.pdf

When is it appropriate to make a prototype as opposed to a
model?

What are different ways to communicate designs and
concepts? What are the characteristics and elements of an
effective presentation?

What are trade-offs and how do they influence the
development of products and solutions?

How do parts of a system work together to achieve a desired
outcome?

What ethical considerations are made in the process of
development?

Models can be scaled and simplified to represent an object or
system.

Presenting is essential skills for engineers and architects to
communicate design ideas and concepts..

Trade-offs are compromises made to balance desirable but
incompatible features.

Systems include input, processes and output where numerous
parts of a mechanism work together for a desired goal.
Ethical considerations relating to health, environmental
impacts and the economy must be made in the process of
development.

Students will know: (Content, Noun)

impacts of development.
trade-off consideration.
systems of development.
ethical considerations.

Students will be able to: (Verb Bloom’s Taxonomy)

describe impacts of development on our society and the
environment.

synthesize design considerations to evaluate and determine
trade-off decisions.

hypothesize and communicate ethical considerations related
to development of technology.

Stage 2 Assessment Evidence

Summative Assessments:

Google Form Assessment
Padlet timeline of innovation
Cause/effect flowchart




Formative Assessments:

e Open classroom discussions
Teacher Observation

Pre-class open-ended question
Exit tickets

Self-assessment

Common Benchmark Assessments:

Pixton Comic Strip: Utilizing Pixton online platform to facilitate technology integration, students will create a comic strip that illustrates
negative impacts of technology; including negative impacts of modern-day solutions related to “clean energy”.

Chain Reaction Flow Chart: Students will graphically depict the chain reaction of impacts of technology to various sects of our society
including animal and human life, the economy and our society.

Alternative Assessments:

Comic Strip: Students may sketch the comic in lieu of utilizing Pixon.

Chain Reaction Flow Chart: Students can modify an existing product to enhance the user experience and product efficacy.

Stage 3 Learning Plan
Standard Skill Learning Activities & Differentiation .
(Asian American & Pacific Islanders, T;g;ﬁ;aze
LGBTQ and People with Disabilites, We)e] ks)

Diversity, Equity & Inclusion [DEI],)




Organize and transform data collected

Carbon Concerns

Students explore climate change and global warming with
multimedia. They create a model of the greenhouse effect and
then refine their findings using a demonstration and
interactive. Next, students research and diagram carbon

8.1.8.DA.1 using computational tools to make it sources and sinks. Finally, they organize and analyze data to 1 Day
usable for a specific purpose. draw evidence-based conclusions regarding atmospheric
carbon concentrations and local emissions. This lesson is
part of the Climate Change Challenge unit.
https.//www.nationalgeographic.org/lesson/carbon-concerns/
Explain the difference between how the i OlSS iil_e lessons: p _ 2 Days
: 00K 1nto auto-manufacturing.
8.1.8.DA.2 compute.r stores data as bits and how the Lays potato chip factory.
data is displayed.
8.1.8.DA.3 Identify the appropriate tool to access ] ] ) )
data based on its file format Innovation lab. Prototyping new inventions. 2 Days
8.1.8.DA 4 Transform data to remove errors and E
. nergy sources.
improve the accuracy of the data for LED wind turbine lab. 2 Days
analysis. Flowchart creation of input and effects.
8.1.8.DA.5 Test, analyze, and refine computational _ ) 1 Day
models. https://www.nationalgeographic.org/lesson/carbon-concerns/
8.1.8.DA.6 Analyze climate change computational 1 Day

models and propose refinements.

https://www.nationalgeographic.org/lesson/carbon-concerns/

Core Instructional & Supplemental Materials

(including various levels of texts)
Texts

Material and supplies




Computational thinking for youth in practice

Lego Education, Spike Prime

Chromebooks

Ozaria

Code.org

Online platforms: Pixton, WeVideo, Google Classroom

Accommodations and Modifications:

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

Students with Disabilities

e Assistive technology during build and pitch (e.g., Chromebook at desk for vision or communication supports); allow recorded
presentations.
Grade 8 Pre-Engineering Curricu...

o Modify product/output (reduced scope; alternate artifact like a poster, storyboard, or photo journal instead of a full physical

prototype).
Grade 8 Pre-Engineering Curricu...

e Assessment flexibility (verbal check-ins, paper or digital formats).
Grade 8 Pre-Engineering Curricu...

e Time extensions and chunking with interim checkpoints and a step-by-step build/pitch checklist.
Grade 8 Pre-Engineering Curricu...

e Small-group/1:1 support, preferential seating, visual/verbal prompts, immediate feedback embedded in each prototype
milestone.



https://d1wqtxts1xzle7.cloudfront.net/49226520/Computational_thinking_for_youth_in_prac20160929-9740-1f0nmqf-with-cover-page-v2.pdf?Expires=1657733157&Signature=PqeSnx-0ZSMyLfVBf5K9EJtK-lliUqBJBDg~DQUqWzPrBko2Uj81c9NpwFIpPbFERjaQhQXT~57mbcJfXY-pOJSB2TEzOsn5itL7BH7qyqI985YXH0pNn6r5Mc9Yboc8auZCeO6TT9gcRe6RSSkK-DzJZ4R-fOi2Oav97WXxNpO-4Rv-BVobv2VDrqpJ26hpbqbo8eDxPwSDqtd-Wptb1WF9Dv0QgoBMrTqWFxNg2Yo-JTEAkrvcWfHg8BcsN7Lm6mekprSiObExAUPvFxeLhqzC~clIm6jjiPf8tlFohARxhVYjoBKCtXlUbd-IfxBgT-XNjd77qryrI6dx9-y~SQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA

DRAFT Grade 8 Science WTPS Curr...

English Language Learners (ELL)

Pre-teach and post key Unit 6 vocabulary (prototype, criteria, constraints, iteration, pitch); maintain word walls/personal
glossaries.
Grade 8 Pre-Engineering Curricu...

DRAFT Grade 8 Science WTPS Curr...

Modeling and visuals for build steps, rubrics, and presentation structure; use graphic organizers for problem/solution/evidence.
Grade 8 Pre-Engineering Curricu...

DRAFT Grade 8 Science WTPS Curr...

Peer pairing / cooperative groups for rehearsal of the pitch (think-pair-share, sentence frames).
Grade 8 Pre-Engineering Curricu...

DRAFT Grade 8 Science WTPS Curr...

Extended time and simplified/clarified directions for prototype documentation and presentation slides.
DRAFT Grade 8 Science WTPS Curr...

Students at Risk of Failure

Structured scaffolds: learning contract, daily “micro-deadline” checklist, and tiered rubrics that make minimum proficiency
transparent.
DRAFT Grade 8 Science WTPS Curr...




e Alternative assessments (photo log + reflection in place of live pitch; smaller, well-defined prototype).
DRAFT Grade 8 Science WTPS Curr...

e Targeted small-group instruction during build sprints; option to work alone or in a carefully chosen group.
DRAFT Grade 8 Science WTPS Curr...

e Home-school touchpoints (brief weekly progress note or guardian signature on milestone checklist).
DRAFT Grade 8 Science WTPS Curr...

Students with 504 Plans

e Implement the specific accommodations in each student’s 504 plan (teachers are responsible for designated services/strategies).
DRAFT Grade 8 Science WTPS Curr...

e Common examples you can integrate into Unit 6: extra time, preferential seating, breaks, clarified directions, checklists,
immediate feedback—applied to build checkpoints and the presentation.
DRAFT Grade 8 Science WTPS Curr...

Gifted & Talented Students

® Adjust pace and provide independent or interest-based extensions (e.g., add a user-testing cycle, sustainability analysis, or
cost/feasibility study).
Grade 8 Pre-Engineering Curricu...

o Inquiry-based “rethink-it/fix-it” challenges—iterate beyond baseline criteria or redesign for a new user/context.
Grade 8 Pre-Engineering Curricu...

e Real-world problem framing and student-driven instruction (student sets additional constraints; optional entrepreneurship-style
pitch)
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