
 

 

 

6th Grade – The Ways Things Work (Math/Science) 
Unit title: Invisible Pathways 
Length: 10 Weeks 

 
 

Background  
Invisible Pathways is a 2nd trimester unit. It follows a 10-week unit on Simple Machines, which 
centered on the essential question, “What are the qualities and elements of a system?” and 
introduced students to science and math-based methods of building simple machines. In this 
second trimester Mission, students build upon knowledge from the simple machine unit and 
apply these understandings to a study of light and matter. The essential question is, “How do 
the relationships between elements in a system create a dynamic?”  

Unit Summary 
The challenge of this Mission casts students in the role of scientists who must develop and test 
a theory about the behavior of light.  They will study the interactions of light and matter 
(refraction, absorption, scattering, and reflection), using digital cameras to document the 
results. They will then use a 3D simulation (called Enigmo 2) to model the movement of light 
through space, applying understandings gained through direct observation in the real world to a 
virtual representation. They will do data analysis to understand the colors of light, and they will 
study the eye as an optical device. Throughout the unit students will use the scientific method to 
propose and test theories, observe and gather evidence of outcomes, and apply this 
understanding to the development of new theories. The Mission culminates in a scientific 
challenge requiring students to collaborate in small teams. The challenge: construct a pathway 
for a beam of light to travel to a target, changing direction a minimum of 5 times. The resulting 
pathway will require students to apply their understanding of the different ways light interacts 
with different materials, how it is filtered, strengthened, and changed. 
   
 
 
 



 
STAGE 1: DESIRED RESULTS 

Established Goals:  
NYS Learning Standards for Math, Science, and Technology: 

• Students will use mathematical analysis, scientific inquiry, and engineering design, as 
appropriate, to pose questions, seek answers, and develop solutions.  

• Students will access, generate, process, and transfer information using appropriate technologies.  
• Students will understand mathematics and become mathematically confident by communicating 

and reasoning mathematically, by applying mathematics in real-world settings, and by solving 
problems through the integrated study of number systems, geometry, algebra, data analysis, 
probability, and trigonometry.  

• Students will apply the knowledge and thinking skills of mathematics, science, and technology to 
address real-life problems and make informed decisions. 

• Students will use visualization and spatial reasoning to analyze characteristics and properties of 
geometric shapes. 

• Students will develop strategies for estimating measurements. 
 

Enduring Understandings:  Students will 
understand that … 

1. The interaction of elements (light and 
matter) creates a set of relationships 
within a system. 

2. The relationships between elements in a 
system can change. 

3. Systems are dynamic. 

Essential Questions: 
1. How does light interact with matter? 
2. How can relationship between light and 

matter create a system? 
 
 
 
 

SKILLS  Students will be able to… 
Science 
• Collect and use data as evidence 
• Observe and describe relationships between light and matter 
• Mix and separate colors of light  
• Create material models to show how we see an object 
• Create concept maps to model relationships in a system 
• Make predictions 

Mathematics 
• Analyze data 
• Calculate supplemental and complementary angles 
• Measure angles 
• Recognize and identify patterns 
• Represent problems in multiple ways. 
• Translate pictures and diagrams to numeric expressions 
• Express equivalent ratios as proportion 
• Find a missing angle when given angles of a quadrilateral. 

Digital Media 
• Use appropriate graphic and electronic tools such as Enigmo 21 

                                                 
1 Enigmo 2 is a 3D puzzle game where you construct mechanisms to direct lasers, plasma, and water to toggle 

switches, deactivate force-fields, and eventually get them to their final destination. In addition to the 50 levels that 

come with Enigmo, there is also a built-in level editor which allows you to create your own games that you can 

share with friends or post on the web for the world to play.  

 



KNOWLEDGE Students will know… 
• That there are different kinds of interactions between light and matter (refraction, absorption, 

scattering, reflection). 
• The anatomy of the eye. 
• How light moves. 
• Light from a primary or secondary source must enter the eye in order for the source to be seen. 

Human eyes can detect only a limited range of light wavelengths. 
• Different wavelengths of light are perceived as different colors.  Colors of light can be combined 

or separated to appear as new colors.  
• Colored objects selectively reflect, transmit, and absorb different colors of light. 
• Shadows are the result of the absence of light. 
• Non-visible light behaves like visible light but cannot be detected by our eyes. 
• The difference between supplementary and complementary angles. 
• The difference between rate and ratio 
• Understand that some ways of representing a problem are more efficient than others 

 
STAGE 2: ASSESSMENT EVIDENCE 

Performance Tasks:  
Digital Model:  
During stage II of the unit students will build 
complex 3D spaces from simulated light and 
matter. 
 
Culminating assessment:  
In order to demonstrate their understanding of 
how light and matter can interact to create 
system, students will construct a pathway for a 
beam of light to travel to a target, changing 
direction a minimum of 5 times. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Other Evidence: 
Online Lab Notebook (Daily) 
Test 
Self assessments 
Concept maps 
Written reflections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STAGE 3: LEARNING ACTIVITIES 
I. The Problem of the Oar (1 weeks total) 
Students develop an inventory of behaviors for Photon, a beam of light that has lost its way. Using the 
scientific method students will produce a series of increasingly complex experiments pairing Photon with 
a range of materials (water, glass, plexiglass, mirrors, etc.) to gather data on its behavior.  

Near the end of this stage they must decipher an invisible message using only a light. This “secret 
message” is printed in red and green letters on a black background inside a box. When illuminated with 
red or green light only vowels or consonants appear. Only when illuminated with white light is the entire 
message visible. The message that is revealed will give students instructions for their next quest, called 
“Enigmo.”  

II. Enigmo (2 weeks total) 
Having collected an inventory of behaviors describing Photon’s interaction with different forms of matter, 
students are challenge to apply this knowledge within a 3D simulation tool called Enigmo 2. This tool 
allows students to build complex 3D spaces from simulated light and matter.  

III. Can You Believe What You See? (3 weeks total) 
Light allows humans to see.  Students will investigate this concept as they work with a digital model of 
the eye. Using “light-boxes” they establish the conditions for sight: a light source, object, eye, and 
straight unblocked path.  

IV. Invisible Pathways (4 weeks total) 
The unit culminates in a scientific challenge requiring students to collaborate in small teams. The 
challenge: construct a pathway for a beam of light to travel to a target, changing direction a minimum of 
5 times. The resulting pathway will require students to apply their understanding of the different ways 
light interacts with different materials, how it is filtered, strengthened, and changed. 

 

  
 
 
 

 

 

 

 
 



 
 

6th Grade – Being, Space and Place (ELA/Social Studies) 
Unit title: Spartan Private Investigators 
Length: 10 Weeks 
 
Background  
In the first trimester of Being, Space and Place students focus on the essential question “what 
are the qualities and elements of a system?” through the exploration of human and physical 
geography and the development of early civilizations. During the second trimester students 
focus on the essential question, “How do the relationships between elements in a system order 
the system?” as they investigate social, political and economic systems within a single ancient 
civilization.  
 
The Spartan Private Investigators Mission (Spartan P.I) takes place during the third 
trimester and focuses on the essential question “How can a system function within a larger 
system?” During the course of study, students are presented with an international conflict. They 
must use what they learned in the previous trimesters to consider the wants and needs of 
different civilizations that have come into conflict. Through a study of conflict resolution they 
must weigh the risks and benefits of three possible solutions and come to an attainable 
resolution for the international community.  The essential question explored is, “How can a 
system function within a larger system?”  
 
Unit Summary 
Aligned to the 6th grade-overarching theme of “Beginnings,” this mission asks students to travel 
back in time to the birth of the world’s first democracy in Ancient Greece and study the time 
period when Sparta is faced with making a policy decision about how to deal with the actions of 
Athens. They will explore cultural differences between Sparta and Athens and consider the role 
that geography plays in the development of societies and their relationships to each other. They 
will also consider specific historical events affecting city-states in Ancient Greece prior to 432. 
B.C. as they weigh the advantages and disadvantages of three resolution strategies (war, 
diplomacy, or neutrality). Throughout the Mission, students are working to create and deliver a 
policy brief to the political leadership of Sparta (the Council of Elders) stating which resolution 
strategy is best, using evidence to support their ideas. In order to help them construct their 
argument students are immersed in different digital simulations to explore possible 
ramifications of different resolutions. The final presentation (in front of the Council of Elders) 
requires them to collaborate with other students, to gather evidence from multiple sources, and 
consider several points of view.  
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STAGE 1: DESIRED RESULTS 

Established Goals:  
NYS Learning Standards for Social Studies/Scope and Sequence: 

! Students will use a variety of intellectual skills to demonstrate their understanding of major 
ideas, eras, themes, developments, and turning points in world history and examine the broad 
sweep of history from a variety of perspectives. 

! Students will develop an understanding of differing views on power, governments, and human 
rights across time and place. 

NYS Learning Standards for English Language Arts: 
! As listeners and readers, students will collect data, facts, and ides, discover relationships, 

concepts, and generalizations; and use knowledge generated from oral, written, and 
electronically produced texts. As speakers and writers, they will use oral and written language to 
acquire, interpret, apply, and transmit information. 

! Students will use oral and written language for effective social communication with a wide variety 
of people. As readers and listeners, they will use the social communications of others to enrich 
their understanding of people and their views.  

Enduring Understandings: Students will 
understand that … 

1. Societies interact with each other 
through a variety of hierarchical systems.  

2. Complexity comes from the interaction of 
multiple elements. 

Essential Questions: 
1. How can a system function within a larger 

system? 
2. How does conflict arise and how is it resolved 

for a system (Sparta) within a larger system 
(Ancient Greece)? 

3. How do the actions of one society impact 
other societies? 

 
 

SKILLS Students will be able to… 
Social Studies 
• Interpret, analyze and evaluate different forms of evidence and determine which pieces are most 

convincing.  
• Apply evidence to support a theory of action (war, neutrality, or diplomacy), and understand how the 

choice of action affects systems 
ELA 
• Write and deliver a persuasive oral report in the format of a policy brief. 
• Use the writing process to develop and revise their writing. 
• Read, respond to, critique and discuss a variety of fiction and nonfiction texts. 
Digital Media 
• Select an appropriate tool for research and presentation  
 
KNOWLEDGE Students will know… 

• Specific historic events that help us understand why Athens and Sparta developed uniquely 
different cultures within the same area during the same time period. (e.g., Messenian Wars, 
Peisistratos grants rights to the poor, Thermopylae, Salamis, etc.) 

• The advantages and disadvantages of all the 3 resolution strategies (War, Diplomacy, Neutrality). 
• How to synthesize key information about the daily life, social and political organization, culture, 

religious beliefs, economic systems, use of land and resources, development of science and 
technology of Ancient Greece. 
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STAGE 2: ASSESSMENT EVIDENCE  
Performance Tasks: 
Identity defense (oral presentation): At the end of 
stage I, students must present themselves as 
“real” Spartans by role-playing and answering 
questions in character on the history and culture 
of Sparta, as well as give details about their 
identities (e.g., where the work, what they eat, 
religious beliefs, etc) 
 
Culminating assessment (oral presentation): 
Throughout stage II and III of the unit students 
must develop a policy brief and make a 
presentation to the Council of Elders, 
recommending a specific policy decision. This 
presentation will require students to use key 
vocabulary and content of the unit, use the maps 
they created as evidence, and argue convincingly 
through the presentation of evidence and 
persuasive speaking. Students present, 
collaborate, and revise this work several times. 
   

Other Evidence: 
Daily Journal 
Test 
Notes 
Evidence Cards 
Deciphering of oracles (vocabulary) 
Participation in class discussions 
Self assessments  
Podcasts 
Maps 
Simulations 

STAGE 3: LEARNING ACTIVITIES  
I .  Spartans in Disguise (3 weeks total) 
This stage introduces students the geography and history of Sparta, role-playing, organizing research, 
and the three resolution strategies. On the first day of the unit students are visited by Pythia, the high 
Priestess of Apollo, who asks students to develop identities as Spartans so they can travel back in time to 
solve a pressing problem in Ancient Greece between Sparta and Athens. Pythia communicates to the 
students through oracles (riddles) that are embedded with key vocabulary. Her messages are delivered 
to students via the pathways of light that students developed in the previous trimester in The Way Things 
Work (see application part 5c). Pythia’s oracles present challenges to students, which require them to 
gather, document, and synthesize information on the culture, history, and politics of Sparta. They use this 
information to develop believable identities as Spartans. Throughout this stage students will read a 
variety of fiction and non-fiction texts in reading groups and in their independent reading. They will 
complete daily writing exercises in their reading/writing journal online. The culminating assessment for 
this stage is an “identity defense” in front of Pythia, where students must show their understanding of 
Sparta.  
 
I I .  Weighing the Options (4 weeks total) 
Throughout this stage students gather evidence and create a stack of evidence cards that will be used to 
create a brief for the Council of Elders explaining which policy option is the best solution. They have 
traveled back in time to Sparta in order to investigate Sparta’s needs and wants, as well as those of 
Athens, Megara, and other surrounding city-states. Pythia continues to present oracles which guide 
students in building an inventory of skills and understandings around conflict resolution and persuasive 
arguments in order to construct their policy briefs. They learn about different types of evidence and how 
to determine which pieces of evidence are most convincing; the elements of a persuasive argument; 
tools of conflict resolution; and strategies for examining an issue from multiple perspectives. Once 
complete, students will individually create video podcasts of their arguments, which they will upload to a 
site.  Part of fulfilling this assignment is being able to find the site and complete the podcast from a 
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technical standpoint. All students will be required to visit the site and give feedback to each other.  
 
I II .  Making Recommendations (3 weeks total) 
At the end of 2, the Council of Elders presents a new challenge to students: They must form groups to 
combine their evidence to make more persuasive, evidence-rich arguments. In groups they will create a 
persuasive argument for the Council of Elders, which includes a variety of strong evidence and 
thoughtful analysis to persuade the Council. They also need to use a map in their defense to show the 
connection between their selected policy option and the geography of Ancient Greece. Throughout this 
stage students will use the writing process to develop, revise, and publish their persuasive writing 
pieces.   
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LESSON PLAN: Territorial Conflict (2 days)  
 
Background to lesson: This lesson occurs on the second and third day of the Spartan P.I. unit. 
On the first day of the unit, students learn that their mission is to go back in time to solve a 
pressing problem in ancient Greece, and they receive background information on the situation. 
On the second day of the unit, they come into the class and find a floor map with geographical 
features of Ancient Greece. This map is the size of the classroom, and students can move inside 
and around it. This lesson has been designed to last over the course of three hours of class time 
(2 days).  
   

Essential 
Questions 

• What geographical features are considered desirable or problematic for a 
society? 

• What are different ways that conflicts are resolved when groups have different 
needs and wants? 

Learning 
Goals 

• Students will find the best place to locate their time-traveler portal, based on 
their understanding of the strengths and weaknesses of different 
geographical/cultural regions. Students must select a piece of land based on its 
geographical features and be able to articulate the reasons why the land is 
valuable or not. 

• Students will have a developing understanding of three different resolution 
strategies. Through active participation in a game, students will test out how 
different resolution strategies yield different results depending on needs, wants, 
risks, and benefits.  

Lesson 
Objective 

Students will be able to… 
Social Studies 

• Read a map of Ancient Greece with its unique geographical features (e.g., the 
five-fingered Pelopponese, Attica and the island of Crete).  

• Read a map and determine longitude and latitude and where the fertile land is 
located.  

• Explain their choices for their chosen location for their time-traveler portal. 
• Understand the potential risks and benefits of three resolution strategies. 

 
Digital Media 

• Use Google Earth as a research tool. 
ELA 

• Record a written reflection on the value of geographical features for a society. 
• Develop questions for a short text as a strategy for reading comprehension. 

Digital 
Platform 

Google Earth 

Lesson Steps 
 
 

1. GEOGRAPHY GAME: This step of the lesson scaffolds student understanding of the 
core concepts of the unit through an interactive game. Students arrive to class and 
find a floor map with the geographical features of Ancient Greece. After identifying 
the orientation and geographical features of the map (North/South/East/West as 
well as key geography), students participate in a game where they must work with a 
team to occupy what they consider to be the most desirable land in Ancient Greece. 
After playing one round of the game, the teacher leads the class in a discussion of 
students’ choices and strategies for territorial selection. Teacher lists on chart 
paper (becomes a resource to use throughout the unit). Students then play the 
second level of the game where they are to claim land through attack, alliance, or 
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remaining neutral. Once all plots have been claimed, teacher leads students in a 
discussion of their choices and the final outcome of the map. Then teacher ask 
students to consider the motivation for choosing different resolution strategies and 
the results that the strategies yielded.   

2. WRITING: This step of the lesson scaffolds student understanding through meta-
cognitive thinking, which the teacher models. The teacher models written reflection 
on the activity, commenting on the advantages and disadvantages of geographical 
features and each resolution strategy. The teacher makes a connection to her own 
thinking about how this connects to the challenge posed in reaching a resolution 
strategy for Sparta and Athens. Students are given time to write their responses as 
the teacher circulates to conference with the students and do “think-alouds” with 
students who are having difficultly.  

3. LONGITUDE AND LATTITUDE: In this step of the lesson the teacher focuses on a 
mathematical skill (plotting points on a graph) and a geography concept (longitude 
and latitude) as well as a technological skill (using Google Earth).  Teacher leads 
mini-lesson on longitude and latitude. This is a review, since students have learned 
this earlier in the year. Students locate the position where they wish to place their 
portals by plotting coordinates and then use Google Earth to mark their portals.  

4. READING STRATEGY: In this step of the lesson the teacher summarizes the lesson 
by tying together the main concepts and skills of the lesson, and models a reading 
comprehension strategy that students will practice and extend for homework. 
Teacher introduces a short text (Greek myth) to introduce students to the beliefs of 
Spartans. This is important because students must understand the lives of Spartans 
in order to “blend in” to Spartan society as they conduct their research. Teacher 
conducts mini-lesson on reading strategy: questioning a text, and then gives 
students choice in text (leveled readings), which are a variety of Greek myths. 
Students practice in small groups and individually, then finish for homework. 

Differentiation Each step of the lesson allows for differentiation of instruction. 
Step 1: Engages multiple learning styles 
Step 2: Engages meta-cognition/ Teacher works with individual students 
Step 3: Scaffolds with visual tool (Google Earth)  
Step 4: Teacher modeling; leveled readings; guided practice 

 



         
 

SAMPLE CURRICULUM MAP  

 

 

The Way Things Work (Math/Science) 
The Way Things Work is an integrated class that approaches math and science with a particular emphasis on scientific reasoning, applied mathematics, 

and collaborative learning. 

6th grade overarching question: What is the architecture of a dynamic system? 
 

 Trimester 1: Elements 

Simple Machines 
 

Trimester 2: Dynamics 

Light and Optics 
 

Trimester 3: Systems within Systems 

Complex Machines 
 

Essential Questions What are the qualities and elements of 

a system? 

How do the relationships between elements in a 

system create a dynamic?  

How can a system function within a larger system? 

Big Concept/ 

Understandings 

Simple machines are systems. 

 

Systems are composed of elements.  

 

Elements of systems have different 

attributes and characteristics that 

determine what they can do. 

The interaction of elements (light and matter) 

creates a set of relationships within a system. 

 

The relationships between elements in a system 

can change. 

 

Systems are dynamic. 

Complex machines have systems within systems. 

 

Complexity comes from the interaction of multiple systems. 

 
 

Content Knowledge • Elements of a simple machine  

• Transformation of energy 

• Ratios. 

• Interactions of light and matter  

• Colors of light (data analysis)  

• Anatomy of the eye and light 

 
 

• Understanding gears, linkages and transmission of 

force 

• Order of operations 

• Efficiency (calculating, evaluating, creating) 
 

Major Skills • Identify discreet elements of a 

simple machine and understand 

how they work together.  

• Understand how to calculate ratios 

and proportions. 

• Sequencing events and pattern 

recognition. 

• Use appropriate units for measured 

or calculated values.   

• Act on creative ideas to make 

useful contribution to group 

innovation.  

• Collect and use data as evidence.   

• Observe and describe relationships between 

light and matter.  

• Mix and separate colors of light.   

• Create material models to show how we see 

an object. 

• Create concept maps to model relationships 

in a system. 

 
 

• Make predictions and justify based on data. 

• Use the scientific method to solve a problem. 

• Use trial and error and the process of elimination to 

solve problems. 

• Combine simple systems to create a complex 

interaction. 

 
 

Performance-based 

Assessment 

Students design, construct, and 

evaluate perpetual motion machines. 

Students will design, construct, and evaluate a 

prism. 
 

Students design, construct, and evaluate a variety of 

cameras, develop film, and stage a photography exhibition. 

Digital Platforms 
 

SMALLab, Legorobotics, and Gamestar 

Mechanic, Little Big Planet 

SMALLab, Enigmo 2, Gamestar Mechanic, Little 

Big Planet 

SMALLab, Photoshop, Little Big Planet, Gamestar Mechanic  
 

Sources NYS Science Core Curriculum, NYS Learning Standards Mathematics, NYC Science Scope and Sequence (6th grade units 1 and 2, 7th grade unit 2) 

NYC Impact Mathematics Planning for 6th grade 2007, 21stcenturyskills.org 



Standards 

 

 

Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, 

and develop solutions. 

Standard 2: Students will access, generate, process, and transfer information using appropriate technologies. 

Standard 6: Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the 

themes to these and other areas of learning. 

 

 

 

 

7th grade overarching question: What are the big systems that order our world? 

 

 Trimester 1: Technological Systems 

The Human Body  

Trimester 2: Natural/Life Systems 

Biodiversity 
 

Trimester 3: Social Systems 

Animal Behavior 

Essential 

Questions 

 

What defines a technological system? 
 

 

What defines a natural/life system? 
 

 

What defines a social system? 
 

Big Concept/ 

Understandings 

The human body operates similarly to 

a technological system. 

 

Technological systems emerge from 

human need. 

 

Many technological systems are 

modeled after human body systems. 

A biosphere is a natural/life system. 

 

A natural/life system emerges from nature. 

 

A natural/life system is composed of living 

organisms. 

 

Animals exhibit social network behavior.   

 

Social systems emerge from behavioral interactions. 

Content 

Knowledge 

• Evolution 

• Anatomy of the human body 

• Systems in the human body 

• Measurement 

• Statistics 

• Ecosystems  

• Biological classification systems 

• Food chains and food webs 

• Cellular biology 

• Statistics and probability 

• Social behaviors of animals (feeding behavior,  

herding, flocking, etc). 

• Relationships among organisms 

• Adaptations for survival 

• Communities 

• Scientific method 

• Sampling 

• Percentages and proportions 
 

Major Skills • Gather, collect and analyze data 

• Solve equations/proportions. 

• Create models of human body 

systems. 

• Use measurement tools. 

• Create flow charts, Venn 

diagrams, cycle diagrams, data 

tables and graphs. 

 

 

• Recognize and analyze patterns and 

trends. 

• Identify cause and effect relationships. 

• Classify living things. 

• Interpret and illustrate energy flow in a 

food chain, food web or energy pyramid. 

• Collect, interpret, and display data. 

• Inference and prediction.  

• Use the scientific method 

 

• Use the scientific method 

• Collect, interpret, and display data 

• Observe patterns and formulate 

generalizations 

• Record experiment results using 

fractions/ratios 

• Model situations mathematically 

• Use representations to draw conclusions and 

formulate new situations.  

 

Performance- 

Based 

Assessment 

Students will develop and evaluate 

proposals for technological innovation 

to enhance the human body. 

Students will create, observe, and evaluate 

biospheres. 

Students will use the scientific method to observe, collect, 

analyze, display, and critique data on animal social 

behavior. 

Digital Platforms SMALLab, Spore, Mindstorms, 

Pandemic, Alice, Scratch, i-graph 

SMALLab, DS -Electroplankton, PS3 - Fl0w, i-

graph, Mindstorms, Alice,  Scratch 

SMALLab, Social networking websites, i-graph, 

Mindstorms, Alice, Scratch 

Sources NYS Science Core Curriculum, NYS Learning Standards Mathematics, NYC Science Scope and Sequence (6th grade units 3 and 4, 7th grade units 3 

and 4, 8th grade unit 1) NYC Impact Mathematics Planning for 7th grade 2007, 21stcenturyskills.org 

 



Standards Standard 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment 

and recognize the historical development of ideas in science. 

Standard 5: Students will apply technological knowledge and skills to design, products and systems to satisfy human and environmental needs. 

Standard 6: Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the 

themes to these and other areas of learning. 

 

 



8th Grade overarching question: How do we contribute to and transform dynamic systems? 

 

 Trimester 1: 

Transforming a system from within 

Geology 

Trimester 2* 

Regulation within a system 

Astronomy 
 

Trimester 3 

External changes to systems 

Meteorology/Weather 

Essential 

Questions 

How can forces within a system 

create change within a system? 

How do forces inside and outside of a system 

work to regulate a system? 

How can forces outside of a system create change within 

a system? 
  

Big Concept/ 

Understandings 

Earth is organized into overlapping 

geologic systems that influence and 

react to each other.  

 

Forces from within a system can 

cause changes to a system. 

 

Changes to a system may be 

recognizable or unrecognizable. 

 

The solar system regulates the Earth’s system. 

 

The state of the system is a result of feedback 

mechanisms between system elements. 

 

Most systems tend toward a state of 

equilibrium where system inputs are balanced 

by system outputs. 

 
 

Meteorology and weather systems can cause changes to 

the earth’s surface.  

 

Humans can cause changes to the earth’s natural system. 

 

Forces from outside a system can cause changes to a 

system. 
 

Content 

Knowledge 

• Plate tectonics 

• Minerals and rocks 

• Layers of the earth 

• Heat flow and movement of 

material within Earth 

• Landscapes/Topographical maps  

• Earth history 

• Weathering, erosion, deposition 

• Earthquakes 

• Mass, density, volume 

• Equilibrium  

• Latitude and longitude) 

• Earth’s rotation/revolution 

• Seasons  

• Solar system 

• Deep space 

• Proportion and angular measurement 
 

• Weather variables  

• Atmosphere  

• Weather  

• Weather forecasting and weather hazards 

• Climate/Human influence on climate 

• Statistics and probability 

 

Major Skills • Identify and classify 

• Determine average settling time 

for various particles 

• Determine patterns of topography 

and use topographical maps 

• Draw line graphs, contour maps, 

design 3-D landscape models, and 

create flowcharts  

• Determine distance and elevation 

 

 

• Develop scale models 

• Create a pendulum 

• Analyze interrelationships 

• Graph, interpret, and analyze data  

• Measure angles (straight and obtuse) 

• Determine scale and proportion 

• Determine relationships 

• Calculate velocity, slope, and volume 

• Calculate percent error 

• Measurement 

• Develop technological solutions to problems  

• Analyze and make predictions based on evidence 

• Debate and persuasive argument 

Performance-

Based 

Assessment 

Students will design, construct, and 

evaluate virtual simulations of 

volcanoes. 

Students will develop, create, and evaluate 

virtual simulations of the lunar tide cycle. 

Students will document the effects of a catastrophic 

hurricane to an urban center 

Digital Platforms Smallab, Third Life, Alice, Maya, Flash Smallab, Third Life, Alice, Maya, Flash Photoshop, video editing software, Flash, Maya, Google 

Earth, Smallab, Third Life, Alice, worldwithoutoil.org 

Sources NYS Physical Setting/Earth Science Core Curriculum, NYS Learning Standards Mathematics, NYC Science Scope and Sequence (6th grade unit 2, 7th 

grade unit 1, 8th grade units 2, 3 and 4) NYC Impact Mathematics Planning for 8th grade 2007, 21stcenturyskills.org 

 

Standards Standard 3: Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by 

applying mathematics in real-world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data 

analysis, probability, and trigonometry. 

Standard 5: Students will apply technological knowledge and skills to design, products and systems to satisfy human and environmental needs. 

Standard 6: Students will understand the relationships and common themes that connect mathematics, science, and 



technology and apply the themes to these and other areas of learning. 

Standard 7: Students will apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make 

informed decisions. 
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