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Week Marking Period 1   

1 Engineering Notebook, Google Classroom (Benchmark), Lab Safety/Badges Program, 
Growth Mindset (Flipgrid), Interest Inventory 

  

2 Science and Engineering Practices, Lego Mindstorm EV3: Using the Software Basics   

3 Lego Mindstorm EV3: Sensors and Navigating the Course with your Autonomous Car to 
perform a variety of tasks 

  

4 Engineering a Toy Design Using Simple Machines    

5 Engineering a Toy Design Using Simple Machines    

6 Electrical Energy and Circuit Design    

7 Incorporating Electrical Energy and Circuit Design Into Your Toy   

8 2D to 3D design; Introduce Tinkercad   

9 Tinkercad to make a 3D aspect into Toy Design   

10 Code.org Computer Science Discoveries  
Lessons 1.1: Problem Solving  and 1.2  Problem-Solving Process 

  

Week Marking Period 2   

11 Code.org Computer Science Discoveries  
Lesson 1.3: Exploring Problem Solving and 1. 4:  What is a computer? 

  

12 Code.org Computer Science Discoveries  
Lesson 1.5: Input/Output  and 1.6:  Processing 

  

13 Code.org Computer Science Discoveries  
Lesson 1.7:  Apps and Storage and 1.8:  Project Propose an App 

  

14 Unit 1 Computer Science Discoveries Group Presentations of Apps, peer evaluations, 
and self-reflections 

  

15 Self Selected Team or Independent Final STEAM Project:  Week 1  
(topic selection feedback/discussion of timeline/goals) 

  

16 Self Selected Team or Independent Final STEAM Project:  Week 2   

17 Self Selected Team or Independent Final STEAM Project:  Week 3   

18 Self Selected Team or Independent Final STEAM Project:  Week 4   

19 Self Selected Team or Independent Final STEAM Project:  Week 5   
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20 Presentation of Final Project, Final Reflection, Benchmark   

 

 

 

Time Frame Weeks 1-3 

Topic 

Lego Mindstorm EV3 kits are used to introduce computer programming code by building and 
programming autonomous vehicles to perform multiple tasks.  

Essential Questions 

How do robots work to solve problems in our world? 
How can I control what a robot does? 

Enduring Understandings 

Computational thinking practices are critical for all students to learn and form the cornerstone of the 
language of innovation, and will drive all future STEM discoveries and careers. 
Students will consider problems analytically and use data to inform decisions through real and 
approachable educational robotics system of the EV3. 
Robotic technologies are a part of our modern industrial society and future careers will rely on 
understanding how to use them. 

Alignment to NJSLS Standards 

Math:   
6.R.A.3:  Use ratio and rate reasoning to solve real-world and mathematical problems. 
ELA:   
WHST.6-8.4:  Produce clear and coherent writing in which the development, organization and style are 
appropriate to task, purpose, and audience. 
NGSS:  
MS-ETS1-2:  Evaluate competing design solutions using a systematic process to determine how well 
they meet the criteria and constraints of a problem. 
MS-ETS1-4:  Develop a model to generate data for iterative testing and modification of a proposed 
object, tool, or process such that an optimal design can be achieved. 
CSP:  
1.1.1  Use computing tools and techniques to create artifacts. 
1.1.2  Collaboration in the creation of computational artifacts. 
1.1.3  Analyze computational artifacts. 
1.3.1  Use programming as a creative tool. 
2.2.1  Develop an abstraction. 
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2.3.1  Use models and simulations to raise and answer questions. 
4.1.1  Develop an algorithm designed to be implemented to run on a computer. 
4.2.1  Express an algorithm in a language. 
5.1.1  Explain how programs implement algorithms. 
5.3.1  Evaluate a program using correctness. 
5.3.2  Develop a correct program. 
5.3.3  Collaborate to solve a problem using programming. 
5.4.1  Employ appropriate mathematical and logical concepts in programming. 
7.4.1  Connect computing within economic, social and cultural contexts. 
NJSLS 
NJSLSA.R.1.  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. 
NJSLSA.R10.  Read and comprehend complex literary and informational text independently and 
proficiently with scaffolding as needed. 
RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts. 
RST.6-8.3  Follow precisely a multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 
RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or 
multimedia sources with that gained from reading a text on the same topic. 
NJSLSA.W6.  Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 
NJSLSA.W7.  Conduct short as well as more sustained research projects, utilizing and inquiry-because 
research process, based on focused questions, demonstrating understanding of the subject under 
investigation. 
NJSLSA.W10.  Write routinely over extended time frames (time for research, reflection, and revision) 
and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences. 
WHST.6-8.7.  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. 
CRP2.  Apply appropriate academic and technical skills 

Key Concepts and Skills 

#1  Programming is Precise:   
If you want a robot to do something, you need to communicate that idea with mathematical and logical 
precision, or it won’t quite be what you intended. 
#2  Sensors, Programs and Actions: 
Data from sensors gives a robot information about its environment.  A program uses that data to make 
decisions, and the robot acts on those decisions.  Data underlies the core of the entire process. 
#3  Make Sense of Systems: 
To understand the way something works, construct a mental “model” of it in your head that captures 
the important features and rules of the system.  This helps you make sense of it, and also give you a 
tool to “play out” similar or new scenarios in your head to predict what would happen. 
#4  Break Down Problems and Build Up Solutions: 
To solve a difficult problem, try breaking it down into smaller problems.  Then, solve the smaller 
problems, building up towards a solution to the big problem. 
#5  Computational Thinking Applies Everywhere  
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These skills-- mathematical and logical clarity, using data, systems thinking with mental models, and 
problem-solving --are not just for robotics.  They are the key to solving many problems in the world. 

Learning Activities 

1. Moving Straight (motors, sequences of commands, block setting, downloading and running 
programs, move steering block) 

2. Turning (turning, types of turns, move steering vs. move tank block) 
3. Move Until Touch (sensors, wait for block, touch sensor error) 
4. Move Until Near (ultrasonic sensor, thresholds) 
5. Turn for Angle (gyro sensor, compensating for sensor error) 
6. Move until Color (color sensor) 
7. Loops (looks, patterns of behavior) 
8. Switches (switches, conditional reasoning) 
9. Switch-Loops (obstacle detection behavior, repeated decisions pattern) 
10. Line Follower (mini-unit:  line following a repeated decisions pattern behavior) 
11. Final Challenge (cumulative application of skills and knowledge) 

Assessments 

After each learning activity, formative assessment will be given through demonstrations of each 
learning activity. 
The final project will utilize many skills in order for the robot to complete the Obstacle Orchard 
Challenge or the Line Tracking Challenge. 
Benchmark 

21st Century Skills 

Creativity x Critical Thinking x Collaboration x Communication x 

Life & Career 
Skills 

x Information 
Technology 

x Media Literacy x  

Integrated 21st-Century Skills and Career Ready Practices (NJSLS 9) 

All students will demonstrate how to:  

 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.  
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 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. 
 

Interdisciplinary Connections 

Throughout the unit, students will be cooperatively learning with 1-2 others in a small group and taking 
notes in their engineering journal.  Through discussions, the group will build and test their EV3 to 
perform different tasks. When the group has met the goal of the lesson, they will demonstrate their 
functionality of their program by explaining how they were able to have their robot perform the task as it 
performs. 

Technology Integration 

EV3 kits (group of 2-3 students per kit) 

 

 

Time Frame Weeks 4-5 

Topic 

Students will be using elements of simple machines to design interactive games by using woodworking 
tools and skills. 

Essential Questions 

What are forces? 
Using the design process, how can we design a learning game for Kindergarteners to observe forces? 
How can we safely use tools to construct our design? 

Enduring Understandings 

All machines utilize potential and kinetic energy to make them go.   
The lever, wheel and axle, pulley, inclined plane, wedge and screw help us to do work with less energy. 
Everyday machines use one or more of these simple machines to make a compound machine. 
Models can help us make sense of the natural world as we observe phenomena. 

Alignment to NSLS Standards 
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NGSS 
K-PS2A.1:  Pushes and pulls can have different strengths and directions. 
K-PS2A.2:  Pushing or pulling on an object can change the speed or direction of its motion and can 
start or stop it. 
K-PS2B.1:  When objects touch or collide, they push on one another and can change motion. 
3-PS2A.1:  Each force acts on one particular object and has both strength and a direction. An object at 
rest typically has multiple forces acting on it, but they add to give zero net force on the object.  Forces 
that do not sum to zero can cause changes in the object’s speed or direction of motion. 
3-PS2A.2:  The patterns of an object’s motion in various situations can be observed and measured; 
when that past motion exhibits a regular pattern, future motion can be predicted from it. 
3-PS2B.1:  Objects in contact exert forces on each other. 
5-PS2B.1:  The gravitational force of Earth acting on an object near Earth’s surface pulls that object 
toward the planet’s center. 
MS-PS2A.1:  For any pair of interacting objects, the force exerted by the first object on the second 
object is equal in strength to the force that the second object exerts on the first, bt in the opposite 
direction. 
MS-PS2A.2:  The motion of an object is determined by the sum of the forces acting on it; if the total 
force on the object is not zero, its motion will change. The greater the mass of the object, the greater 
the force needed to achieve the same change in motion.  For any given object, a larger force causes a 
larger change in motion. 
MS-PS2A.3:  All positions of objects and the directions of forces and motions must be described in an 
arbitrarily chosen reference frame and arbitrarily chosen units of size.  In order to share information 
with other people, these choices must also be shared. 
ETS1B.1:  Designs can be conveyed through sketches, drawings or physical models.  These 
representations are useful in communicating ideas for a problem’s solution to other people. 
ETS1B.3:  Sometimes parts of different solutions can be combined to create a solution that is better 
than any of its predecessors. 
NJSLS 
NJSLSA.R.1.  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. 
NJSLSA.R10.  Read and comprehend complex literary and informational text independently and 
proficiently with scaffolding as needed. 
RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts. 
RST.6-8.3  Follow precisely a multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 
RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or 
multimedia sources with that gained from reading a text on the same topic. 
NJSLSA.W6.  Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 
NJSLSA.W7.  Conduct short as well as more sustained research projects, utilizing and inquiry-because 
research process, based on focused questions, demonstrating understanding of the subject under 
investigation. 
NJSLSA.W9.  Draw evidence from literary or informal texts to support analysis, reflection and research. 
NJSLSA.W10.  Write routinely over extended time frames (time for research, reflection, and revision) 
and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences. 
WHST.6-8.7.  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. 
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CRP8.   Utilize critical thinking to make sense of problems and persevere in solving them. 

Key Concepts and Skills 

Design Process 
Building and testing models 
Evaluating and optimizing a design 
Presenting solutions 

Learning Activities 

Different types of forces in systems stations 
Whirligig redesign:  Students will identify the causes of why the whirligig may not be selling well in the 
toy store.  Next, students will design and test possible modifications to the design to help the group 
choose the best model to try further modifications on to optimize the design. 
Simple Machine stations to gather information 
Brainstorming toys that utilize simple machines or demonstrate forces 
Planning a design for a new toy for Kindergarteners to observe forces 
Building and testing  
Evaluate solution to optimize 
Present their solution through a commercial 

Assessments 

Simple Machine/Forces Toy commercial (explaining the science behind the toy) 

21st Century Skills 

Creativity x Critical Thinking x Collaboration x Communication x 

Life & Career 
Skills 

x Information 
Technology 

x Media Literacy x  

Integrated 21st-Century Skills and Career Ready Practices (NJSLS 9) 

All students will demonstrate how to:  

 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.  
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 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.  
 

Interdisciplinary Connections 

Throughout the unit, students will be cooperatively learning with 1-2 others in a small group and taking 
notes in their engineering journal.  Through discussions, the group will build and test their learning toy. 
When the group has met the goal of the lesson, they will demonstrate their functionality of their learning 
toy by explaining how they were able to incorporate forces into their design. 

Technology Integration 

Students will use online resources (provided and on their own) to gather information about simple 
machines.  Students will use a variety of woodworking tools to make a prototype of their learning game 
design.  Students will use chromebooks to record and edit an informative commercial to explain how 
their game demonstrates forces to the player. 

 

 

Time Frame Weeks 6-9 

Topic 

Through the investigation of how electrical energy moves in a circuit, students can take an idea from 2d 
sketch to become a 3d object by using computer modeling and 3d printing. 

Essential Questions 

How does energy move in a system? 
How does electrical energy work? 
How can we use computer modeling to create a 3d object? 

Enduring Understandings 

Energy cannot be created or destroyed, it changes form. 
We can observe energy transformations in a closed system. 
Models can help us make sense of the natural world as we observe phenomena. 
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Alignment to NJSLS Standards 

NGSS 
MS-PS2B.1:  Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their 
sizes depend on the magnitude of the charges, currents, or magnetic strengths involved and on the 
distances between the interacting objects. 
MS-PS2B.3:  Forces that act at a distance (electric and magnetic) can be explained by fields that 
extend through space and can be mapped by their effect on the test object (a ball, a charged object, or 
a magnet respectively). 
MS-PS3A.1:  Motion energy is properly called kinetic energy; it is proportional to the mass of the 
moving object and grows with the square of its speed. 
MS-PS3A.2:  A system of objects may also contain stored (potential) energy, depending on their 
relative positions. 
MS-PS3C.1:  When two objects interact, each one exerts a force on the other that can cause energy to 
be transferred to or from the object. 
ISTE 
ISTE 4a:  Students know and use a deliberate design process for generating ideas, testing theories, 
creating innovative artifacts or solving authentic problems. 
ISTE 4b:  Students select and use digital tools to plan and manage a design process that considers 
design constraints and calculated risks. 
ISTE 4c:  Students develop, test and refine prototypes as part of a cyclical design process. 
ISTE 4d:  Students exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-
ended problems. 
NJSLS 
NJSLSA.R.1.  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. 
NJSLSA.R10.  Read and comprehend complex literary and informational text independently and 
proficiently with scaffolding as needed. 
RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts. 
RST.6-8.3  Follow precisely a multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 
RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or 
multimedia sources with that gained from reading a text on the same topic. 
NJSLSA.W6.  Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 
NJSLSA.W7.  Conduct short as well as more sustained research projects, utilizing and inquiry-because 
research process, based on focused questions, demonstrating understanding of the subject under 
investigation. 
NJSLSA.W9.  Draw evidence from literary or informal texts to support analysis, reflection and research. 
NJSLSA.W10.  Write routinely over extended time frames (time for research, reflection, and revision) 
and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences. 
WHST.6-8.7.  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. 
CRP6. Demonstrate creativity and innovation 
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Key Concepts and Skills 

Design Process 
Building and testing models 
Evaluating and optimizing a design 
Presenting solutions 

Learning Activities 

Investigating Rubbed Plastic Strips of Tape (static electricity) 
Magnets Stations 
Building Circuits: scribblebot (group) and bristlebot (individual) 
2d sketching to look 3d on cartesian graph paper 
Tinkercad 
Students will observe different forms of energy and how it moves in a system (electrical circuit).  Using 
this knowledge of circuits, students will design a part of their toy to include a part to be powered by 
electricity and a part that can be fabricated using the 3D printer (such as a functional handle or logo 
character). 

Assessments 

Students work collaboratively to expand upon their learning toy design to incorporate electrical energy 
and a part of the game that is 3d printed and then present their redesigned game to fit new criteria. 

21st Century Skills 

Creativity x Critical Thinking x Collaboration x Communication x 

Life & Career 
Skills 

x Information 
Technology 

x Media Literacy x  

Integrated 21st-Century Skills and Career Ready Practices (NJSLS 9) 
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All students will demonstrate how to:  

 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. 

Interdisciplinary Connections 

STEAM careers that utilize an understanding of electrical circuitry 

Technology Integration 

Tinkercad 
3-D printer 
Lego Mindstorm EV3 
Woodworking materials 
wires, batteries, rubber bands 
recyclable/consumable materials 

 

 

Time Frame Weeks 10-14 

Topic 

Using the Computer Science Discoveries curriculum, students will learn how to hypothesize; ask 
questions of peers; test, evaluate, and refine solutions collaboratively; seek out resources; analyze 
data; and write clear and cogent code.  

Essential Questions 

What is a computer?  
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What strategies and processes can I use to become a more effective problem solver? 

How do computers help people to solve problems? 

How do people and computers approach problems differently? 

What does a computer need from people in order to solve problems effectively? 

Enduring Understandings 

Students learn the problem-solving process, the input-output-store-process model of a computer, and 
how computers help humans solve problems.  

Alignment to NJSLS Standards 

ISTE 
5a:  Students formulate problem definitions suited for technology-assisted methods such as data 
analysis, abstract models and algorithmic thinking in exploring and finding solutions. 
5b:  Students collect data or identify relevant data sets, use digital tools to analyze them, and represent 
data in various ways to facilitate problem-solving and decision-making. 
5c:  Students break problems into component parts, extract key information, and develop descriptive 
models to understand complex systems or facilitate problem-solving. 
5d:  Students understand how automation works and use algorithmic thinking to develop a sequence of 
steps to create and test automated solutions. 
NJSLS 
NJSLSA.R.1.  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. 
NJSLSA.R10.  Read and comprehend complex literary and informational text independently and 
proficiently with scaffolding as needed. 
RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts. 
RST.6-8.3  Follow precisely a multistep procedure when carrying out  experiments taking 
measurements, or performing technical tasks. 
RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or 
multimedia sources with that gained from reading a text on the same topic. 
NJSLSA.W6.  Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 
NJSLSA.W7.  Conduct short as well as more sustained research projects, utilizing and inquiry-because 
research process, based on focused questions, demonstrating understanding of the subject under 
investigation. 
CRP8.  Utilize critical thinking to make sense of problems and persevere in solving them. 

Key Concepts and Skills 

Design Process 
Building and testing models 
Evaluating and optimizing a design 
Presenting solutions 

Problem Solving 
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Use a structured problem solving process to help address new problems 
View challenges as solvable problems 
Break down larger problems into smaller components 

Persistence 
Expect and value mistakes as a natural and productive part of problem solving 
Continue working towards solutions in spite of setbacks 
Iterate and continue to improve partial solutions  

Creativity 
Incorporate personal interests and ideas into activities and projects 
Experiment with new ideas and consider multiple possible approaches 
Extend or build upon the ideas and projects of others 

Collaboration 
Work with others to develop solutions that incorporate all contributors 
Mediate disagreements and help teammates agree on a common solution 
Actively contribute to the success of group projects 

Communication 
Structure work so that it can be easily understood by others 
Consider the perspective and background of your audience when presenting your work 
Provide and accept constructive feedback in order to improve your work 

Learning Activities 

Pair programming is a technique in which two programmers work together at one computer. One, the 
driver, writes code while the other, the navigator, directs the driver on the design and setup of the code. 
The two programmers switch roles often (every 3-5 minutes). 
Unit 1 is a highly interactive and collaborative introduction to the field of computer science that is 
framed within the broader pursuit of solving problems. Through a series of puzzles, challenges, and 
real-world scenarios, students are introduced to a problem solving process that they’ll return to 
repeatedly throughout the course. Students then learn how computers input, output, store, and process 
information to help humans solve problems. The unit concludes with students designing an application 
that helps solve a problem of their choosing. 

Assessments 

Students end the unit by proposing their own app to solve a problem. 

21st Century Skills 

Creativity x Critical Thinking x Collaboration x Communication x 

Life & Career 
Skills 

x Information 
Technology 

x Media Literacy x  

Integrated 21st-Century Skills and Career Ready Practices (NJSLS 9) 



 

Township of Ocean Schools 
Assistant Superintendent 

Office of Teaching and Learning 
 

SPARTAN MISSION: 

     Meeting the needs of all students with a proud tradition of academic excellence.   

 

Home of the Spartans! 

#spartanlegacy 

All students will demonstrate how to:  

 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.  
 

Interdisciplinary Connections 

STEAM careers that utilize an understanding of problem solving and deductive reasoning skills along 
with strong collaboration and communication skills. 

Technology Integration 

Code.org “Computer Science Discoveries” Unit 1 (of 6) 

 

Time Frame Weeks 15-20 

Topic 

STEAM project (team or independent) 

Essential Questions 

How can we use technology to engineer solutions to environmental problems/challenges? 

Enduring Understandings 

Global climate change is a result of many human impacts on our environment due to our need for 
energy in industry and in our daily lives. 
Renewable resources are more sustainable way to produce energy. 
Due to home construction on wetland habitats, diamondback terrapin populations are declining. 
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Due to nonpoint source pollution, Barnegat Bay needs to be re-clammed to help improve its water 
quality. 
World population is estimated to rise to 9 billion people by 2050 and food and clean water supplies are 
limited. 

Alignment to NJSLS Standards 

NGSS 
MS-ESS3A.1:  Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different 
resources.  Minerals, fresh water, and biosphere resources are limited, and many are not renewable or 
replaceable over human lifetimes.  These resources are distributed unevenly around the planet as a 
result of past geologic processes. 
MS-ESS3C.1:  Human activities have significantly altered the biosphere, sometimes damaging or 
destroying natural habitats and causing the extinction of other species.  But changes to Earth’s 
environments can have different impacts (negative and positive) for different living things. 
MS-ESS3C.2:  Typically as human populations and per capita consumption of natural resources 
increase, so do the negative impacts on Earth unless the activities and technologies involved are 
engineered otherwise. 
NJSLS 
NJSLSA.R.1.  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. 
NJSLSA.R10.  Read and comprehend complex literary and informational text independently and 
proficiently with scaffolding as needed. 
RST.6-8.1.  Cite specific textual evidence to support analysis of science and technical texts. 
RST.6-8.3  Follow precisely a multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 
RST.6-8.9.  Compare and contrast the information gained from experiments, simulations, video, or 
multimedia sources with that gained from reading a text on the same topic. 
NJSLSA.W6.  Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 
NJSLSA.W7.  Conduct short as well as more sustained research projects, utilizing and inquiry-because 
research process, based on focused questions, demonstrating understanding of the subject under 
investigation. 
NJSLSA.W9.  Draw evidence from literary or informal texts to support analysis, reflection and research. 
NJSLSA.W10.  Write routinely over extended time frames (time for research, reflection, and revision) 
and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences. 
WHST.6-8.7.  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. 
CRP6. Demonstrate creativity and innovation 

Key Concepts and Skills 

Design Process 
Building and testing models 
Evaluating and optimizing a design 
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Presenting solutions 
Problem Solving 

Use a structured problem solving process to help address new problems 
View challenges as solvable problems 
Break down larger problems into smaller components 

Persistence 
Expect and value mistakes as a natural and productive part of problem solving 
Continue working towards solutions in spite of setbacks 
Iterate and continue to improve partial solutions  

Creativity 
Incorporate personal interests and ideas into activities and projects 
Experiment with new ideas and consider multiple possible approaches 
Extend or build upon the ideas and projects of others 

Collaboration 
Work with others to develop solutions that incorporate all contributors 
Mediate disagreements and help teammates agree on a common solution 
Actively contribute to the success of group projects 

Communication 
Structure work so that it can be easily understood by others 
Consider the perspective and background of your audience when presenting your work 
Provide and accept constructive feedback in order to improve your work 

Learning Activities 

Students will identify problems in our environment and brainstorm their causes.  Based on one cause, 
students will research and design a model/way to address this issue.  They will share their thoughts 
with other people to then evaluate and optimize a design.  Once they have a solution, they will present 
their solutions through a presentation. 

Assessments 

Students will self-evaluate their solution based on the criteria.  Next, they will share their solution 
through a presentation (public service announcement) and a written reflection. 
Benchmark 

21st Century Skills 

Creativity x Critical Thinking x Collaboration x Communication x 

Life & Career 
Skills 

x Information 
Technology 

x Media Literacy x  

Integrated 21st-Century Skills and Career Ready Practices (NJSLS 9) 
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All students will demonstrate how to:  

 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.  
 

Interdisciplinary Connections 

STEAM careers that utilize an understanding of problem solving and deductive reasoning skills along 
with strong collaboration and communication skills 

Technology Integration 

Lego Mindstorm EV3 
Tinkercad 
3D printer 
Code.org 
Woodworking materials 
recyclable/consumable materials 
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Modifications (ELL, Special Education, Gifted and Talented, and 504 Plans)  

ELL:   

● Work toward longer passages as skills in English increase   

● Use visuals  

● Introduce key vocabulary before lesson   

● Teacher models reading aloud daily   

● Provide peer tutoring   

● Use of Bilingual Dictionary  

● Guided notes and/or scaffold outline for written assignments 

● Provide students with English Learner leveled readers. 

 

Supports for Students With IEPs:   

● Allow extra time to complete assignments or tests   

● Guided notes and/or scaffold outline for written assignments 

● Work in a small group   

● Allow answers to be given orally or dictated   

● Use large print books, Braille, or books on CD (digital text)   

● Follow all IEP modifications 

 

Gifted and Talented: 

● Create an enhanced set of introductory activities (e.g. advance organizers, concept 

maps, concept puzzles)   

● Provide options, alternatives and choices to differentiate and broaden the curriculum   

● Organize and offer flexible small group learning activities   

● Provide whole group enrichment explorations   

● Teach cognitive and methodological skills   

● Use center, stations, or contracts   

● Organize integrated problem-solving simulations   

● Propose interest-based extension activities 

● Expose students to beyond level texts. 

 

Supports for Students With 504 Plans: 

● Follow all the 504 plan modifications  

● Text to speech/audio recorded selections 

● Amplification system as needed 

● Leveled texts according to ability 
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● Fine motor skill stations embedded in rotation as needed  

● Modified or constrained spelling word lists 

● Provide anchor charts with high frequency words and phonemic patterns 

 

 
 
 


