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Standards Alignment

New Jersey Student Learning Standards

Practice 1. Asking questions (for science) and defining problems (for engineering)
Asking questions and defining problems in 6-8 builds on K-5 experiences and progresses to specifying
relationships between variables, and clarifying arguments and models.

Ask questions that arise from careful observation of phenomena, models, or unexpected results, to clarify and/or seek
additional information.

Ask questions to determine relationships between independent and dependent variables and relationships in models.
Ask questions to clarify and/or refine a model, an explanation, or an engineering problem.
Ask questions that require sufficient and appropriate empirical evidence to answer.

Ask questions that can be investigated within the scope of the classroom, outdoor environment, and museums and other
public facilities with available resources and, when appropriate, frame a hypothesis based on observations and scientific
principles.

Ask questions that challenge the premise(s) of an argument or the interpretation of a data set.
Define a design problem that can be solved through the development of an object, tool, process or system and includes

multiple criteria and constraints, including scientific knowledge that may limit possible solutions.

Practice 2. Developing and using models
Modeling in 6-8 builds on K-5 experiences and progresses to developing, using, and revising models to
describe, test, and predict more abstract phenomena and design systems.

Evaluate limitations of a model for a proposed object or tool.

Develop or modify a model—based on evidence — to match what happens if a variable or component of a system is
changed.

Use and/or develop a model of simple systems with uncertain and less predictable factors.

Develop and/or revise a model to show the relationships among variables, including those that are not observable but
predict observable phenomena.

Develop and/or use a model to predict and/or describe phenomena.
Develop a model to describe unobservable mechanisms.
Develop and/or use a model to generate data to test ideas about phenomena in natural or designed systems, including

those representing inputs and outputs, and those at unobservable scales.

Practice 3. Planning and carrying out investigations
Planning and carrying out investigations in 6-8 builds on K-5 experiences and progresses to include
investigations that use multiple variables and provide evidence to support explanations or solutions.



Evaluate the accuracy of various methods for collecting data.

Collect data to produce data to serve as the basis for evidence to answer scientific questions or test design solutions
under a range of conditions.

Practice 4. Analyzing and interpreting data

Analyzing data in 6-8 builds on K-5 experiences and progresses to extending quantitative analysis to
investigations, distinguishing between correlation and causation, and basic statistical techniques of data and
error analysis.

Analyze and interpret data to provide evidence for phenomena.

Consider limitations of data analysis (e.g., measurement error), and/or seek to improve precision and accuracy of data
with better technological tools and methods (e.g., multiple trials).

Practice 5. Using mathematics and computational thinking
Mathematical and computational thinking in 6—8 builds on K-5 experiences and progresses to identifying
patterns in large data sets and using mathematical concepts to support explanations and arguments.

Create algorithms (a series of ordered steps) to solve a problem.

Apply mathematical concepts and/or processes (e.g., ratio, rate, percent, basic operations, simple algebra) to scientific
and engineering questions and problems.

Use digital tools and/or mathematical concepts and arguments to test and compare proposed solutions to an
engineering design problem.

Practice 6. Constructing explanations (for science) and designing solutions (for engineering)

Constructing explanations and designing solutions in 6-8 builds on K-5 experiences and progresses to include
constructing explanations and designing solutions supported by multiple sources of evidence consistent with
scientific ideas, principles, and theories.

Construct an explanation using models or representations.
Apply scientific reasoning to show why the data or evidence is adequate for the explanation or conclusion.
Apply scientific ideas or principles to design, construct, and/or test a design of an object, tool, process or system.

Undertake a design project, engaging in the design cycle, to construct and/or implement a solution that meets specific
design criteria and constraints.

Optimize performance of a design by prioritizing criteria, making tradeoffs, testing, revising, and re-testing.

Practice 8. Obtaining, evaluating, and communicating information
Obtaining, evaluating, and communicating information in 6-8 builds on K-5 experiences and progresses to
evaluating the merit and validity of ideas and methods.

Gather, read, and synthesize information from multiple appropriate sources and assess the credibility, accuracy, and
possible bias of each publication and methods used, and describe how they are supported or not supported by
evidence.

Evaluate data, hypotheses, and/or conclusions in scientific and technical texts in light of competing information or
accounts.

Communicate scientific and/or technical information (e.g. about a proposed object, tool, process, system) in writing
and/or through oral presentations.
Connections to Engineering, Technology and Applications of Science

Interdependence of Science, Engineering, and Technology

Engineering advances have led to important discoveries in virtually every field of science and scientific discoveries have
led to the development of entire industries and engineered systems.



Science and technology drive each other forward.

Influence of Engineering, Technology, and Science and the Natural World

The uses of technologies and any limitations on their use are driven by individual or societal needs, desires, and values;
by the findings of scientific research; and by differences in such factors as climate, natural resources, and economic
conditions.

Integration of Career Readiness, Life Literacies and Key Skills

CRP.K-12.CRP1
CRP.K-12.CRP2
CRP.K-12.CRP3
CRP.K-12.CRP4
CRP.K-12.CRP5
CRP.K-12.CRP6
CRP.K-12.CRP7
CRP.K-12.CRP8
CRP.K-12.CRP9
CRP.K-12.CRP10
CRP.K-12.CRP11
CRP.K-12.CRP12

Act as a responsible and contributing citizen and employee.

Apply appropriate academic and technical skills.

Attend to personal health and financial well-being.

Communicate clearly and effectively and with reason.

Consider the environmental, social and economic impacts of decisions.
Demonstrate creativity and innovation.

Employ valid and reliable research strategies.

Utilize critical thinking to make sense of problems and persevere in solving them.
Model integrity, ethical leadership and effective management.

Plan education and career paths aligned to personal goals.

Use technology to enhance productivity.

Work productively in teams while using cultural global competence.

Technology / Integration of Computer Science and Design Thinking

TECH.8.1.8

TECH.8.1.8.A

TECH.8.1.8.A.1
TECH.8.1.8.A.3

TECH.8.1.8.B

TECH.8.1.8.B.1

TECH.8.1.8.D

TECH.8.1.8.D.1

TECH.8.1.8.D.2

Educational Technology: All students will use digital tools to access, manage, evaluate, and

synthesize information in order to solve problems individually and collaborate and to
create and communicate knowledge.

Technology Operations and Concepts: Students demonstrate a sound understanding of
technology concepts, systems and operations.

Demonstrate knowledge of a real world problem using digital tools.

Use and/or develop a simulation that provides an environment to solve a real world
problem or theory.

Creativity and Innovation: Students demonstrate creative thinking, construct knowledge
and develop innovative products and process using technology.

Synthesize and publish information about a local or global issue or event (ex.
telecollaborative project, blog, school web).

Digital Citizenship: Students understand human, cultural, and societal issues related to
technology and practice legal and ethical behavior.

Understand and model appropriate online behaviors related to cyber safety, cyber
bullying, cyber security, and cyber ethics including appropriate use of social media.

Demonstrate the application of appropriate citations to digital content.



TECH.8.1.8.D.4
TECH.8.1.8.E

TECH.8.1.8.E.1

TECH.8.2.8

TECH.8.2.8.A

TECH.8.2.8.A.1

TECH.8.2.8.A.2

TECH.8.2.8.A.3
TECH.8.2.8.A.5

TECH.8.2.8.B

TECH.8.2.8.B.2

TECH.8.2.8.B.5

TECH.8.2.8.C

TECH.8.2.8.C.1
TECH.8.2.8.C.2
TECH.8.2.8.C.3

TECH.8.2.8.C.8

TECH.8.2.8.C.5b
TECH.8.2.8.D

TECH.8.2.8.D.1

TECH.8.2.8.D.3

TECH.8.2.8.E

TECH.8.2.8.E.1

TECH.8.2.8.E.2
TECH.8.2.8.E.3

Assess the credibility and accuracy of digital content.

Research and Information Fluency: Students apply digital tools to gather, evaluate, and
use information.

Effectively use a variety of search tools and filters in professional public databases to find
information to solve a real world problem.

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

The Nature of Technology: Creativity and Innovation: Technology systems impact every
aspect of the world in which we live.

Research a product that was designed for a specific demand and identify how the product
has changed to meet new demands (i.e., telephone for communication - smart phone for
mobility needs).

Examine a system, consider how each part relates to other parts, and discuss a part to
redesign to improve the system.

Investigate a malfunction in any part of a system and identify its impacts.

Describe how resources such as material, energy, information, time, tools, people, and
capital contribute to a technological product or system.

Technology and Society: Knowledge and understanding of human, cultural and society
values are fundamental when designing technology systems and products in the global
society.

Identify the desired and undesired consequences from the use of a product or system.

Identify new technologies resulting from the demands, values, and interests of individuals,
businesses, industries and societies.

Design: The design process is a systematic approach to solving problems.
Explain how different teams/groups can contribute to the overall design of a product.
Explain the need for optimization in a design process.

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

Develop a proposal for a chosen solution that include models (physical, graphical or
mathematical) to communicate the solution to peers.

Create a technical sketch of a product with materials and measurements labeled.

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

Design and create a product that addresses a real world problem using a design process
under specific constraints.

Build a prototype that meets a STEM-based design challenge using science, engineering,
and math principles that validate a solution.

Computational Thinking: Programming: Computational thinking builds and enhances
problem solving, allowing students to move beyond using knowledge to creating
knowledge.

Identify ways computers are used that have had an impact across the range of human
activity and within different careers where they are used.

Demonstrate an understanding of the relationship between hardware and software.

Develop an algorithm to solve an assigned problem using a specified set of commands and
use peer review to critique the solution.



TECH.8.2.8.E.4

Use appropriate terms in conversation (e.g., programming, language, data, RAM, ROM,
Boolean logic terms).

Interdisciplinary Connections: NJSLS for ELA, Social Studies, Science and/or Math

Section

LA.K-12.NJSLSA.R1

LA.K-12.NJSLSA.R3

LA.K-12.NJSLSA.R8

LA.K-12.NJSLSA.R9

LA.K-12.NJSLSA.R10

LA.RI.8
LA.RI.8.1

LA.RI.8.3

LA.K-12.NJSLSA.W1

LA.K-12.NJSLSA.W2

LA.RI.8.8

LA.RI.8.9

LA.K-12.NJSLSA.W7

LA.K-12.NJSLSA.W8

LA.RI.8.10

LA.K-12.NJSLSA.W9

LA.W.8

Key Ideas and Details

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

Analyze how and why individuals, events, and ideas develop and interact over the course
of a text.

Delineate and evaluate the argument and specific claims in a text, including the validity of
the reasoning as well as the relevance and sufficiency of the evidence.

Analyze and reflect on how two or more texts address similar themes or topics in order to
build knowledge or to compare the approaches the authors take.

Range of Reading and Level of Text Complexity

Read and comprehend complex literary and informational texts independently and
proficiently with scaffolding as needed.

Reading Informational Text

Cite the textual evidence and make relevant connections that most strongly supports an
analysis of what the text says explicitly as well as inferences drawn from the text.

Analyze how a text makes connections among and distinctions between individuals, ideas,
or events (e.g., through comparisons, analogies, or categories).

Write arguments to support claims in an analysis of substantive topics or texts, using valid
reasoning and relevant and sufficient evidence.

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

Delineate and evaluate the argument and specific claims in a text, assessing whether the
reasoning is sound and the evidence is relevant and sufficient; recognize when irrelevant
evidence is introduced.

Analyze and reflect on (e.g., practical knowledge, historical/cultural context, and
background knowledge) two or more texts that provide conflicting information on the
same topic and identify where the texts disagree on matters of fact or interpretation.

Conduct short as well as more sustained research projects, utilizing an inquiry-based
research process, based on focused questions, demonstrating understanding of the
subject under investigation.

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

By the end of the year read and comprehend literary nonfiction at grade level text-
complexity or above, with scaffolding as needed.

Draw evidence from literary or informational texts to support analysis, reflection, and
research.

Writing

Text Types and Purposes



LAW.S.1
LAW.8.1.A

LAW.8.1.B

LAW.S8.1.C

LA.W.8.1.D
LAW.8.1.E

LA.W.8.2

LAW.8.2.D
LAW.8.2.E

LA.W.8.7

LA.W.8.8

LA.W.8.9

LA.W.8.9.B

Write arguments to support claims with clear reasons and relevant evidence.

Introduce claim(s), acknowledge and distinguish the claim(s) from alternate or opposing
claims, and organize the reasons and evidence logically.

Support claim(s) with logical reasoning and relevant evidence, using accurate, credible
sources and demonstrating an understanding of the topic or text.

Use words, phrases, and clauses to create cohesion and clarify the relationships among
claim(s), counterclaims, reasons, and evidence.

Establish and maintain a formal style.

Provide a concluding statement or section that follows from and supports the argument
presented.

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and
information through the selection, organization, and analysis of relevant content.

Use precise language and domain-specific vocabulary to inform about or explain the topic.
Establish and maintain a formal style/academic style, approach, and form.
Research to Build and Present Knowledge

Conduct short research projects to answer a question (including a self-generated
question), drawing on several sources and generating additional related, focused
questions that allow for multiple avenues of exploration.

Gather relevant information from multiple print and digital sources, using search terms
effectively; assess the credibility and accuracy of each source; and quote or paraphrase
the data and conclusions of others while avoiding plagiarism and following a standard
format for citation.

Draw evidence from literary or informational texts to support analysis, reflection, and
research.

Apply grade 8 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the
argument and specific claims in a text, assessing whether the reasoning is sound and the
evidence is relevant and sufficient; recognize when irrelevant evidence is introduced”).

Integration of Diversity, Equity and Inclusion; Climate Change; Informational and Media

LiteracyNew Section

see Crosswalks

21st Century Life and Careers

Stage I: Desired Results

Transfer/Overview/Rationale




Transfer / Overview / Rationale

Unit Rationale
The purpose of this unit...

Complex Systems and Modularity

In this unit, students will learn to combine multiple smaller systems into a larger, more complex one. In building robots, it
is important to compartmentalize component systems so each can run independently and consecutively, and influence
or be isolated from other component systems as needed. By designing a complex, modular system, a robot can react to
several sensory inputs and can accomplish multiple tasks simultaneously.

Meaning

Essential Questions

Essential Questions

Why is it important for a robot to be able to perform different actions simultaneously?

What does it mean to be modular?

What is computational thinking and how is it used in the creation of complex systems?

How is a function written and called in an Arduino sketch?

What are Asimov’s Laws of Robotics? Are they still valid today?

Enduring Understanding/Indicators of Understanding




Enduring Understanding/Indicators of Understanding

Robots that are able to react to multiple sensors or perform several functions simultaneously rely on complex circuit and
programming systems.

To develop a complex system, it is important to break down the desired actions into smaller, less complex systems.

Computational thinking involves abstraction, algorithms, decomposition, pattern recognition, and generalization.

A function is a snippet of code that can be called throughout a program to repeat actions.

Acquisition (Student Learning Objectives)

Knowledge

Knowledge
Students will know...

Robots need to sense, think, and react to be autonomous, but to have purpose in a dynamic human world, they need to
be able to react to changing stimuli in different situations.

Modularity means separating individual processes in a large system to make them easier to manage and troubleshoot.

Computational thinking involves seeing a problem/solution at many levels of detail (abstraction).

A solution to a problem may be used to solve a whole range of related problems (generalization).

Asimov’s Three Laws of Robotics.



Skills

Skills
Student will be skilled at ...

Relating tasks as a series of steps (algorithms).

Solving a large problem by breaking it down into a set of smaller problems (decomposition).

Analyzing a new problem by relating it to other problems they have already solved (pattern recognition).

Creating functions in an Arduino program to develop modularity.

Critiquing Asimov’s Laws of Robotics and explaining how they fair in the modern world.

Stage 3: Learning Plan

Resource and Mentor Texts

Resources and Mentor Texts

Computational Thinking:

Google’s Computational Thinking for Educators -
https://lcomputationalthinkingcourse.withgoogle.com/course?use last location=true



https://computationalthinkingcourse.withgoogle.com/course?use_last_location=true

Code.org “Computational Thinking” - https://code.org/curriculum/course3/1/Teacher

The New York Times “Learning to Think Like a Computer” -
https://www.nytimes.com/2017/04/04/education/edlife/teaching-students-computer-code.html

Arduino Programming/robotics:

“Arduino Programming Notebook” by Brian Evans -
https://playground.arduino.cc/uploads/Main/arduino notebook v1-1.pdf

“Arduino Course” - http://sheepdogquides.com/arduino/FA1main.htm

”m

“Arduino ‘How-To’s’” - http://sheepdoqgquides.com/arduino/ahttoc.htm

“Experimenter’s Guide for Arduino” - http://www.ardx.org/src/quide/2/ARDX-EG-SOLA-WEB.pdf

“Starting Electronics: Arduino Functions” - https://startingelectronics.org/software/arduino/learn-to-program-
course/15-functions/

“Arduino-Based Robotics” - http://steamcurriculum.weebly.com/arduino-based-robotics.html

“Everyday robotic action: lessons from human action control” -
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3956116/

Arduino Project Handbook, by Mark Geddes

Practical Arduino, by Jonathan Oxer and Hugh Blemings

Make: Arduino Bots and Gadgets, by Kimmo Karvinen and Tero Karvinen


https://code.org/curriculum/course3/1/Teacher
https://www.nytimes.com/2017/04/04/education/edlife/teaching-students-computer-code.html
https://playground.arduino.cc/uploads/Main/arduino_notebook_v1-1.pdf
http://sheepdogguides.com/arduino/FA1main.htm
http://sheepdogguides.com/arduino/ahttoc.htm
http://www.ardx.org/src/guide/2/ARDX-EG-SOLA-WEB.pdf
https://startingelectronics.org/software/arduino/learn-to-program-course/15-functions/
https://startingelectronics.org/software/arduino/learn-to-program-course/15-functions/
http://steamcurriculum.weebly.com/arduino-based-robotics.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3956116/

Beginning Arduino Programming, by Brian Evans

Robot Building for Beginners, by David Cook

Robot Builder’s Bonanza, Fourth Edition, by Gordon McComb

AsimovV’s Lawsl/info:

“After 75 Years, Isaac Asimov’s Three Laws of Robotics Need Updating” - http://theconversation.com/after-75-
years-isaac-asimovs-three-laws-of-robotics-need-updating-74501

“Isaac Asimov’s Laws of Robotics are Wrong” - https://www.brookings.edu/opinions/isaac-asimovs-laws-of-
robotics-are-wrong/

Formative Assessment Strategies

Formative Assessment Strategies

Teacher observation

Class discussion

Arduino example activities

Complex circuit building activities

Modular programming practice

Google Classroom Questions


http://theconversation.com/after-75-years-isaac-asimovs-three-laws-of-robotics-need-updating-74501
http://theconversation.com/after-75-years-isaac-asimovs-three-laws-of-robotics-need-updating-74501
https://www.brookings.edu/opinions/isaac-asimovs-laws-of-robotics-are-wrong/
https://www.brookings.edu/opinions/isaac-asimovs-laws-of-robotics-are-wrong/

Learning Activities/Unit of Study

Learning Activities/Unit of Study

Google Classroom Daily Questions

Explanation and discussion of computational thinking

Discussion and exploration of functions and modularity

Building complex circuits and modular programs discussion/activity

Discussion of Asimov’s Laws and their relation to modularity and complex systems

Arduino modular programming activities

Modifications and/or Accommodations

Suggested Modifications (ELL, Sp. Ed, Gifted, At-risk of Failure)

English Language Learners

Native language support: The teacher provides auditory or written content to students in their native
language.

Adjusted Speech: The teacher changes speech patterns to increase student comprehension. This
could include facing the students, paraphrasing, clearly indicating the most important ideas, and
speaking more slowly.

Visuals: The teacher uses graphics, pictures, visuals, and manipulatives. This helps ELL students
better understand and comprehend the subjects at hand.



Front-Loading Vocabulary: The teacher front loads vocabulary. This means providing students with
a list of important vocabulary words they will need to know for a book, lesson, etc. prior to the lesson
being taught. Including pictures to go with the vocabulary words is also very beneficial for the
students.

Special Education Students

Chunking: The teacher presents information in a way that makes it easy for students to understand
and remember. Chunking is based on the presumption that our working memory is easily
overloaded by excessive detail. The best way to deliver information is to organize it into meaningful
units. Because students with special needs get overloaded easily, chunking is an effective strategy
to use with them.

Checking for Understanding: It is important to constantly check for understanding, especially for
students who have accommodations. Teachers want to make sure students understand the
concepts being covered in a way that makes sense to them.

Extra time: The teacher provides students with special needs extra time to complete work or answer
questions. It is important to give students enough time to process their thoughts.

Oral Reading: The teacher will read work orally to students. Class work such as tests and literature
circles may need to be read aloud to the student.

Timers: The teacher will use timers as an instructional tool. The use of timers is beneficial for
students who have trouble completing tasks. Timers can be helpful so the student is aware of how
much time they have to complete an assignment.

Students with 504 Plans

Chunking: The teacher presents information in a way that makes it easy for students to understand
and remember. Chunking is based on the presumption that our working memory is easily
overloaded by excessive detail. The best way to deliver information is to organize it into meaningful
units. Because students with special needs get overloaded easily, chunking is an effective strategy
to use with them.

Checking for Understanding: It is important to constantly check for understanding, especially for
students who have accommodations. Teachers want to make sure students understand the
concepts being covered in a way that makes sense to them.

Extra time: The teacher provides students with special needs extra time to complete work or answer
questions. It is important to give students enough time to process their thoughts.

Gifted & Talented Strategies

Extensions/Enrichments: Teachers will provide gifted and talented students with
extension/enrichment projects. Students will be challenged to further their understanding, to apply



acquired knowledge, and/or to produce something in reference to acquired knowledge.

Modify/Change Activities: Teachers will monitor and modify activities to accommodate those
students who need to be challenged further. Additional reading, problem-solving, writing, or project
work is necessary for those students who are ready to move on at a rate more accelerated than their
peers. In this way, G & T students are provided the same opportunity for support as special needs
students.

Students at Risk of School Failure

Directions or Instructions: Make sure directions and/or instructions are given in limited numbers.
Give directions/instructions verbally and in simple written format. Ask students to repeat the
instructions or directions to ensure understanding occurs. Check back with the student to ensure
he/she hasn't forgotten.

Peer Support: Peers can help build confidence in other students by assisting in peer learning. Many
teachers use the 'ask 3 before me' approach. This is fine, however, a student at risk may have to
have a specific student or two to ask. Set this up for the student so he/she knows who to ask for
clarification before going to you.

Alternate or Modified Assignments: Always ask yourself, "How can | modify this assignment to
ensure the students at risk are able to complete it?" Sometimes you'll simplify the task, reduce the
length of the assignment or allow for a different mode of delivery. For instance, many students may
hand something in, the at-risk student may jot notes and give you the information verbally. Or, it just
may be that you will need to assign an alternate assignment.

Increase One to One Time: When other students are working, always touch base with your students
at risk and find out if they're on track or needing some additional support. A few minutes here and
there will go a long way to intervene as the need presents itself.

Contracts: It helps to have a working contract between you and your students at risk. This helps
prioritize the tasks that need to be done and ensure completion happens. Each day write down what
needs to be completed, as the tasks are done, provide a checkmark or happy face. The goal of
using contracts is to eventually have the student come to you for completion sign-offs.

Hands On: As much as possible, think in concrete terms and provide hands-on tasks. This means a
child doing math may require a calculator or counters. The child may need to tape record
comprehension activities instead of writing them. A child may have to listen to a story being read
instead of reading it him/herself.

Tests/Assessments: Tests can be done orally if need be. Break tests down in smaller increments by
having a portion of the test in the morning, another portion after lunch and the final part the next
day.

Seating: Seat students near a helping peer or with quick access to the teacher. Those with hearing
or sight issues need to be close to the instruction which often means near the front.






