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Grade 6  5 

Grade  Unit 

6 1 Energy  and Simple Machines 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings: 
Quoted from New York State Performance 
Indicators (PS 4.1a - e; 4.5a, b; 5.2c-g) 
 

• Energy cannot be created 
or destroyed, but only 
changed from one form 
into another. (4.5a) 

• Energy can be considered 
either to be either kinetic 
energy, which is energy of 
motion, or potential 
energy, which depends 

 
 
 
Energy 57 
 
 
 
 
Energy 54, 55 
 
 
 
 
 

Standard 1: Engineering Design 
 

Key Idea 1: Engineering design is an iterative 
process involving modeling and optimization 
(finding the best solution within given constraints);  
 
 
 
 
 
 
 

Scale, Proportions, and 
Quantity 

 
In considering phenomena, it is 
critical to recognize what is 
relevant at different size, time, and 
energy scales, and to recognize 
proportional relationships 
between different quantities as 
scales change. 

• Time, space, and energy 
phenomena can be observed at 

Unit  
 

study of will provide a better about its forms, 
and uses. Students be to systems that demonstrate 

the use and of As they o the concept of 
students will know the of and through 
and complex Students should be able to a complex that will use at 

one form of and should be able to such transformations. 
 

Essential Questions: 
How do different forms of energy transfer and/or 

change matter? 
In what ways can energy be effectively conserved? 

How do machines use energy to do work? 
What would energy-efficient machines look like?  

What strategies/ideas can we pose to promote the 
effective use and conservation of energy? 

Key Ideas: 
PS. Key Idea 4: in many forms, and when these forms change, is conserved. 
PS. Key Idea 5: and matter interact through forces that in in motion. 
 

SEPUP Suggested Unit: Energy 



Grade 6  6 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
on relative position. 
(4.1e) 

• Different forms of energy include 
heat, light, electrical, mechanical, 
sound, nuclear and chemical 
energy. (4.1d) 

• The Sun is a major source of 
energy for Earth. Other 
sources of energy include 
nuclear and geothermal 
energy. (4.1a) 

• Energy can change from one form to 
another although in the process 
some energy is always converted to 
heat. Some systems transform 
energy with less loss of heat than 
others. (4.5b) 

• Most activities in everyday life 
involve at least one form of 
energy being transformed into 
another. For example, the 
chemical energy in gasoline is 
transformed into mechanical 
energy in an automobile engine. 
Energy, in the form of heat, is 
almost always one of the 
products of energy 
transformations. (4.1c) 

• Simple machines include a 
lever, a pulley, a wheel and 
axle, and an inclined plane. 
(5.2g) 

 
 
Energy 57 
 
 
 
 
Energy 69, 70 
 
 
 
 
 
Energy 58 
 
 
 
 
 
 
Energy 58 
 
 
 
 
 
 
 
 
 
 
 
 
 
Applied Science 
Concepts (ASC) 
214, ASC 212 
 

this process is used to develop technological 
solutions to problems within given constraints. 

 
 

Standard 2: Information Systems 
Key Idea 2: Knowledge of the impacts and 
limitations of information systems is essential to its 
effectiveness and ethical use. 

 
Standard 6: Interconnectedness – Common 
Themes 

 
Key Idea 1: Through systems thinking, people 
can recognize the commonalities that exist 
among all systems and how parts of a system  
 
 
 
 
 
 
 

various scales using models to 
study systems that are too large 
or too small. 

• The observed function of 
natural and designed systems 
may change with scale. 

• Proportional relationships (e.g., 
speed as the ratio of distance 
traveled to time taken) among 
different types of quantities 
provide information about the 
magnitude of properties and 
processes.      

• Scientific relationships 
can be represented 
through the use of 
algebraic expressions 
and equations. 

• Phenomena that can be 
observed at one scale 
may not be observable at 
another scale. 

 
 
Systems and System Models: 
 
A system is an organized group of 
related objects or components; 
models can be used for 
understanding and predicting the 

Engineering in SEPUP is done throughout 
the units.  See, for example, in Energy  
Activity 63 where students design and use 
a calorimeter, and Activities 71-72, when 
students recommend ways to minimize 
energy use in the home and calculate time 
and money saved over a ten year period. 

See, for example, Energy 
Activities 61, 62, 63, and 67.  

SEPUP has activities and assessment 
scoring guides designed to support 
communicating scientific information. See, 
for example, Force and Motion Activity 85. 



Grade 6  7 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
• A machine can be made more 

efficient by reducing friction. 
Some common ways of reducing 
friction include lubricating or 
waxing surfaces. (5.2e) 

• Friction is a force that opposes 
motion. (5.2d) 

 

• A complex machine uses a 
combination of interacting 
simple machines. (5.2g) 

• Machines transfer mechanical 
energy from one object to 
another. (5.2c) 

• Machines can change the 
direction or amount of force, 
or the distance or speed of 
force required to do work. 
(5.2f) 

 

Not Covered (NC) 
 
 
 
 
 
Force and Motion 
(FM) 82 
 
ASC 214, ASC 
212 
 
ASC 214 
 
 
 
NC 

interrelate and combine to perform specific 
functions. 

Key Idea 2: Models are simplified 
representations of objects, structures, or systems 
used in the analysis, explanation, interpretation, 
or design.  

Key Idea 3: The grouping of magnitudes of sizes, 
time, frequency, and pressures or other units of 
measurement into a series of relative order provides 
a useful way to deal with the immense range and the 
changes in scale that affect the behavior and design 
of systems. 

behavior of systems. 
• Systems may interact with other 

systems; they may have sub-
systems and be a part of larger 
complex systems. 

• Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs— and energy, matter, and 
information flows within systems. 

• Models are limited in that 
they only represent certain 
aspects of the system under 
study. 

 
Energy and Matter:  Flows, 
Cycles, and Conservation: 
 
Tracking energy and matter flows 
into, out of, and within systems 
helps one understand their 
system’s behavior. 

• Matter is conserved because 
atoms are conserved in 
physical and chemical 
processes. 

• Within a natural or designed 
system, the transfer of  

SEPUP teaches the commonalities that 
exist among systems in several of their 
units.  See, for example, Energy Activities 
57-58 which take a systems view to show 
that energy is never created nor 
destroyed, just changed from one form to 
another.  Energy Activities 71-72 take a 
systems view to design an energy efficient 
home, as you have to examine major 
component parts of the home to improve 
efficiency.  

Students learn the difference between calories 
and kilocalories in Energy Activities 62-63 as 
they design a calorimeter and measure heat 
lost to the system. 

See, for example, Energy 
Activities 60 and 70. 

SEPUP has activities throughout the unit that 
model objects, structures and systems. See, 
for example, Energy Activities 60 and 70. 



Grade 6  8 

 

  MST Standards 
NGSS Cross-Cutting 

Concepts 
  Key Idea 6: In order to arrive at the best solution 

that meets the criteria within constraints, it is often 
necessary to make trade-offs. 

 

 
Standard 7: Interdisciplinary Problem Solving 

 
Key Idea 1: Describe and explain phenomena 
by designing and conducting investigations 
involving systematic observations, accurate 
measurements, and the identification and control 
of variables; by inquiring into relevant 
mathematical ideas; and by using mathematical 
and technological tools and procedures to assist 
in the investigation. 
 

 
 
 

energy drives the motion 
and/or cycling of matter.  
Energy may take different 
forms (e.g. energy in fields, 
thermal energy, energy of 
motion). 

• The transfer of energy can be 
tracked as energy flows through a 
designed or natural system.           

See, for example, Energy 
Activities 54, 55, 56, 56A, 58, 
59, 60, 61, 62, 63, 64, 65, 66, 
67, 68, 69, and 70. 

SEPUP has activities and assessment 
scoring guides that support making 
decisions that require trade-offs.  See, for 
example, Energy Activities 64 and 72. 

SEPUP has activities and assessment 
scoring guides that support students 
designing their own scientific 
investigations.  See, for example, Energy 
Activities 54, 56A, 65, 66, and 68. 
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Common Core Standards Environmental Guidelines for Learning 
ELA/Literacy 
RHST.6–8.4: Determine the meaning of symbols, key terms, and other domain 
specific works and phrases as they are used in a specific, scientific, or technical 
context relevant to Grades 6–8 text and topics. 

 
RHST.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. 

 
WHST.6–8.6: Use technology, including the Internet, to produce and publish 
writing and present the relationships between information and ideas clearly and 
efficiently. 

 
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. 

 

Strand 2: Knowledge of Environmental Processes and Systems 
 
Strand 2.1: The Earth as a Physical System 

• Guideline C—Energy—Learners begin to grasp formal concepts 
related to energy by focusing on energy transfer and transformations. 
They are able to make connections among phenomena such as light, 
heat, magnetism, electricity, and the motion of objects. 

 
Strand 2.4: Environment and Society 

• Guideline A—Human/environment interactions—Learners understand 
that people depend on, change, and are affected by the environment. 

• Guideline B—Places—Learners understand that places differ in their 
physical and human characteristics. 

• Guideline C—Resources—Learners understand the basic concepts of 
resource and resource distribution. 

 
 

See, for example, Energy Activities 54 and 55. 

See, for example, Energy Activities 60, 70, and 72. 

See, for example, Energy Activities 61, 62, 63, 64, 65, 65A, 66, 67, 68, 
69, 70, and 71. 

See, for example, Energy Activities 54, 55, 56A, 57, 58, 59, 60, 63, 64, 
65A, 66, 67, 68, 70, 71, and 72. 

See, for example, Energy Activity 72. 

See, for example, Energy Activities 64 and 72. 

See, for example, Energy Activities 61, 62, and 63. 

This standard is addressed using local technology.  SEPUP 
supports the use of science notebooks for students to record 
formative ideas and data, and produce finished work samples, see 
http://lab-aids.com/professional-development/resources/training-
videos/category/science-notebooking. 
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Common Core Standards Environmental Guidelines for Learning 
 
Mathematics 
6.RP.A.1: Understand the concept of a ratio and use ratio language to describe 
a ratio relationship between two quantities. For example, “The ratio of wings to 
beaks in the bird house at the zoo was 2:1, because for every 2 wings there 
was 1 beak.” “For every vote candidate A received, candidate C received nearly 
three votes.” 
 

 
6.RP.A.2: Understand the concept of a unit rate a/b associated with a ratio a:b 
with b!0, and use rate language in the context of a ratio relationship. For 
example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there 
is 3/4 cup of flour for each cup of sugar.” “We paid $75 for 15 hamburgers, 
which is a rate of $5 per hamburger.” 

 
• Guideline D—Technology—Learners understand that technology is an 

integral part of human existence and culture. 

 
• Guideline E—Environmental issues—Learners are familiar with some 

local environmental issues and understand that people in other places 
experience environmental issues as well. 

 

See, for example, Energy Activities 61, 64, 67, and 69. 

See, for example, Energy Activity 72. 

See, for example, IAPS 67 (students calculate light efficiencies of 
different types of bulbs) and IAPS 74 (calculation of speed). 

See, for example, Bioengineering Activities 104, 105, and 108.   
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Grade    Unit 

6 2 Weather and the Atmosphere 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings: 
Quoted from New York State Performance Indicators (PS. 
2.1a,c,d,j; 2.2i-r; 3.1a, c-f, g, h; 3.2a; 4.1a, c-d; 4.2a - d; 
4.4a, b; 4.5a, b) (LE.7.2d) 
 
• The substances have 

characteristics properties. Some 
of these properties include color, 
odor, phase at room temperature, 
density, solubility, heat and 
electrical conductivity, hardness, 
and boiling and freezing points. 

 
 
 
 
Studying Materials 
Scientifically 
(SMS) 10, CM 14 
 
 
 
 
 

Standard 2: Information Systems 
 
Key Idea 1: Information technology is used to 
retrieve, process, and communicate information 
as a tool to enhance learning. 

 

Cause and Effect: Mechanism and 
Prediction: 
 
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, and 
the mechanisms by which they are 
mediated, is a major activity of 
science and engineering. 
• Relationships can be classified 

Key Ideas: 
PS. Key Idea 2: Many of the that we on among components of air, water, and land. 
PS. Key Idea 3: Matter is made up of whose the of matter and its reactivity. 
PS. Key Idea 4: in many forms, and when these forms change, is conserved. 
LE. Key Idea 7: Human and had a profound impact on the and environment. 
 

Unit  
 

unit studies of matter, as well as how is 
or absorbed as light and as heat. will provide a context for how 

conditions are produced in the and how affect in  
Students may build tools to in their local area, and 
patterns and trends to conditions, make and 

explain conditions. 
 

Essential Questions: 
What causes weather conditions? 

How do matter and energy interact to produce weather 
patterns?  

Why do different locations have different weather 
conditions? 

What short-term/long-term solutions can we propose 
that will help reduce pollution? 

SEPUP Suggested Unit: 
Weather and Atmosphere 

SEPUP integrates technology throughout 
the unit.  See, for example, Weather and 
Atmosphere Activities 51, 52, 64, and 68. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
(3.1a) 

• Density can be described as the 
amount of matter that is in a given 
amount of space. If two objects have 
equal volume, but one has more 
mass, the one with more mass is 
denser. (3.1h) 

• The motion of particles helps to explain 
the phases (states) of matter as well as 
changes from one phase to another. The 
phase in which matter exists depends on 
the attractive forces among its particles. 
(3.1c) 

• Gases have neither a determined shape 
nor definite volume. Gases assume the 
shape and volume of a closed container. 
(3.1d) 

• A liquid has definite volume, but takes 
the shape of a container. (3.1e) 

• A solid has definite shape and volume. 
Particles resist a change in position. 
(3.1f) 

• During a physical change a substance 
keeps its chemical composition and 
properties. Examples of physical 
changes include freezing, melting, 
condensation, boiling, evaporation, 
tearing, and crushing. (3.2a) 

• During a phase change, heat energy is 
absorbed or released. Energy is 
absorbed when a solid changes to a 
liquid and when a liquid changes to a 
gas. Energy is released when a gas 
changes to a liquid and when a liquid 
changes to a solid. (4.2c) 

• Most substances expand when heated 
and contract when cooled. Water is an 
exception, expanding when changing to 

 
SMS 9 
 
 
 
 
 
Water 35 
 
 
 
 
 
Water 35 
 
 
 
Water 35 
 
Water 35 
 
 
Chemistry of 
Materials (CM) 14, 
19 
 
 
 
 
Energy 62 
 
 
 
 
 
 
NC 
 

Standard 6: Interconnectedness: Common 
Themes 
 
Key Idea 3: The grouping of magnitudes of size, 
time, frequency, and pressures or other units of 
measurement into a series of relative order 
provides a useful way to deal with the immense 
range and the changes in scale that affect the 
behavior and design of systems. 

 
Key Idea 4: Equilibrium is a state of stability due 
either to a lack of change (static equilibrium), or a 
balance between opposing forces (dynamic 
equilibrium). 
 

 
 
 
 

as causal or correlational, and 
correlation does not necessarily 
imply causation. 

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems. 

• Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability. 

 
Stability and Change: 
 
For both designed and natural 
systems, conditions that affect 
stability and factors that control rates 
of change are critical elements to 
consider and understand. 
• Explanations of stability and 

change in natural or designed 
systems can be constructed by 
examining the changes over time 
and forces at different scales, 
including the atomic scale. 

• Small changes in one part of a 
system might cause large 

Students collect weather data to learn 
about local weather and investigate the 
effects of weather systems on a regional, 
national, and global basis.  The Sun's 
energy and ocean currents are examined 
for their effect on global climate patterns.  
See for example, IAES 51-52, 56, 57, 58, 66, 
and 68. 

See, for example, Weather 
and Atmosphere Activities 57, 
58, and 69. 

Changes in weather are caused by 
constantly changing movement of cold vs. 
warm air, which are associated with 
changes in barometric pressure.  These 
dynamic changes are contrasted with a 
more steady state or static equilibrium as 
represented by stationary fronts.  See for 
example IAES 51, 69. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
ice. (4.2d) 

• Energy cannot be created or destroyed, 
but only changed from one form into 
another. (4.5a) 

• Energy can change from one form to 
another, although in the process some 
energy is always converted into heat. 
Some systems transform energy with 
less loss of heat than others. (4.5b) 

• The Sun is the major source of energy 
for Earth. Other sources of energy 
include nuclear and geothermal energy. 
(4.1a) 

 
  

 
Energy 57 
 
 
Energy 58 
 
 
 
 
Energy 69, 70 
 
 
 
 
 
 
 
 
 
 
 

Key Idea 5: Identifying patterns of change is 
necessary for making predictions about future 
behavior and conditions. 
 

 
Standard 7: Interdisciplinary Problem Solving 
 
Key Idea 1: The knowledge and skills of 
mathematics, science, and technology are used 
together to make informed decisions and solve 
problems, especially those relating to issues of 
science/technology/society, consumer decision 
making, design, and inquiry into phenomena. 

changes in another part. 
• Stability might be disturbed either 

by sudden events or gradual 
changes that accumulate over 
time. 

• Systems in dynamic equilibrium 
are stable due to a balance of 
feedback mechanisms. 

 

SEPUP has students identify patterns of 
change to make predictions throughout 
the Weather and Atmosphere unit. See, for 
example, Weather and Atmosphere 
Activities 51, 52, 53, 55, 56, 57, 58, 65, 66, 
69, and 70.   

SEPUP integrates the knowledge and 
skills of mathematics, science and 
technology throughout the Weather and 
Atmosphere unit.  See, for example, 
Weather and Atmosphere Activities 51, 52, 
64, and 68. 

See, for example, Weather 
and Atmosphere Activities 65, 
66, 69, and 70. 
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NYS Science Standards 
SEPUP 
Correlations 

NYS Science Standards 
SEPUP 
Correlations 

NYS Science 
Standards 

SEPUP 
Correlations 

• Different forms of energy 
include heat, light, electrical, 
mechanical, sound, nuclear 
and chemical. Energy is 
transformed in many ways. 
(4.1d) 

• Most activities in everyday life 
involve one form of energy 
being transformed into another. 
For example, the chemical 
energy in gasoline is 
transformed into mechanical 
energy in an automobile 
engine. Energy, in the form of 
heat, is almost always one the 
product of energy 
transformations. (4.1c) 

• Different forms of 
electromagnetic energy have 
different wavelengths. Some 
examples of electromagnetic 
energy are microwaves, 
infrared light. Visible light. 
Ultraviolet light, X-rays, and 
gamma rays. (4.4a) 

• Light passes through some 
materials, sometimes refracting 
in the process. Materials 
absorb and reflect light, and 
may transmit light. To see an 
object, light from that object, 
emitted by or reflected from it, 
must enter the eye. (4.4b) 

• Heat moves in predictable 
ways, "owing from warmer 
objects to cooler ones, until 
both have reached the same  

Energy 57 
 
 
 
 
 
Energy 58 
 
 
 
 
 
 
 
 
 
 
Waves 93-96 
 
 
 
 
 
 
 
Waves 94-95, 
97-99 
 
 
 
 
 
 
Energy 59, 60, 
61 
 
 

• The majority of the lithosphere 
is covered by a relatively thin 
layer of water called the 
hydrosphere. (2.1d) 

• Water circulates through the 
atmosphere, lithosphere, and 
hydrosphere in what is known 
as the water cycle. (2.1j) 

• The uneven heating of Earth’s 
surface is the cause of 
weather. (2.2k) 

• Weather describes the 
conditions of the atmosphere 
at a given location for a short 
period of time. (2.2i) 

• Air masses form when air 
remains nearly stationary over 
a large section of Earth’s 
surface and takes on the 
conditions of temperature and 
humidity from that location. 
Weather conditions at a 
location are determined 
primarily by temperature, 
humidity, and pressure of air 
masses over that location. 
(2.2l) 

• Most local weather condition 
changes are caused by 
movement of air masses. 
(2.2m) 

• The movement of air masses 
is determined by prevailing 
winds and upper air currents. 
(2.2n) 

• Fronts are boundaries 
between air masses.  

Weather and 
Atmosphere 
(WA) 54 
 
WA 60, 62 
 
 
 
WA 55 
 
 
WA 53 
 
 
 
WA 66, 69 
 
 
 
 
 
 
 
 
 
 
 
WA 66, 69 
 
 
 
WA 68 
 
 
 
WA 68 
 

• Substances enter the 
atmosphere naturally and 
from human activity. Some 
of these substances 
include dust from volcanic 
eruptions and greenhouse 
gases such as carbon 
dioxide, methane, and 
water vapor. These 
substances can affect 
weather, climate and living 
things. 2.2r) 

• Since the Industrial 
Revolution, human 
activities have resulted in 
major pollution of air, 
water, and soil. Pollution 
has cumulative ecological 
effects such as acid rain, 
global warming, or ozone 
depletion. The survival of 
living things on our planet 
depends on the 
conservation and 
protection of Earth’s 
resources. (LE. 7.2d) 

WA 70 
 
 
 
 
 
 
 
 
 
 
 
Water 34, 44, 52 
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NYS Science Standards 
SEPUP 
Correlations 

NYS Science Standards 
SEPUP 
Correlations 

  

temperature. (4.2a) 
• Heat can be transferred 

through matter by the collisions 
of atoms and/or molecules 
(conduction) or through space 
(radiation). In liquid or gas, 
currents will facilitate the 
transfer of heat (convection). 
(4.2b) 

• Nearly all the atmosphere is 
confined to a thin shell 
surrounding the Earth. The 
atmosphere is a mixture of 
gases, including nitrogen, 
oxygen, with small amounts of 
water vapor, carbon dioxide, 
and other trace gases. The 
atmosphere is stratified into 
layers, each having distinct 
properties. Nearly all weather 
occurs in the lowest layer of 
the atmosphere. (2.1a) 

• The rock at Earth’s surface 
forms a nearly continuous shell 
around Earth called the 
lithosphere. (2.1c) 

 
Energy 61 
 
 
 
 
 
 
 
WA 64, 65, 66 
 
 
 
 
 
 
 
 
 
 
 
 
Plate Tectonics 
(PT) 38 

Precipitation is likely to occur 
at these boundaries. (2.2o) 

• High-pressure systems 
generally bring fair weather. 
Low-pressure systems 
usually bring cloudy, unstable 
conditions. The general 
movement of highs and lows 
is from west to east across 
the United States. (2.2p) 

• Hazardous weather 
conditions include 
thunderstorms, tornadoes, 
hurricanes, ice storms, and 
blizzards. Humans can 
prepare for and respond to 
these conditions if given 
sufficient warning. (2.2q) 

 
 
WA 69 
 
 
 
 
 
 
 
WA 52 
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Common Core Standards Environmental Guidelines for Learning 
ELA/Literacy 
RHST.6–8.2: Determine the central ideas or conclusions of a text; provide an 
accurate summary of the text distinct from prior knowledge or opinions. 
 

 
RHST.6–8.3: Follow precisely a multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks. 

 
 
RHST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in specific scientific or technical 
context relevant to Grades 6–8 texts and topics. 

 
RHST.6–8.5: Integrate quantitative or technical information expressed in words 
in a text with a version of that information expressed visually (e.g., in a 
flowchart, diagram, model, graph, or table). 
 

 
WHST.6–8.4: Produce a clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose and audience. 
 

Strand 2: Knowledge of Environmental Processes and Systems 
 
Strand 2.1: The Earth as a Physical System 
• Guideline A—Processes that shape the Earth—Learners have a basic 

understanding of most of the physical processes that shape the Earth. 
They are able to explore the origin of differences in physical patterns. 

 
• Guideline D—Global connections—Learners become familiar with ways in 

which the world’s environmental, social, economic, cultural, and political 
systems are linked. 

 
• Guideline E—Change and conflict—Learners understand that human social 

systems change over time and that conflicts sometimes !"#$%&over differing 
and changing viewpoints about the environment. 

See, for example, Energy Activities 57 and 64. 

See, for example, Energy Activities 54, 56, 56A, 59, 60, 61, 62, 63, 65, 
65A, 66, 67, 68, 69, 70. 

See, for example, Cell Biology and Disease Activities 42 and 45. 

See, for example, Weather and Atmosphere Activity 60. 

See, for example, Weather and Atmosphere Activities 62 and 66. 

See, for example, Plate Tectonics Activities 37-48. 

Many SEPUP activities and units use issues to explore the conflicts 
in differing views about the environment.  For example in the Plate 
Tectonics unit, students explore science and public policy issues 
around disposal of nuclear wastes.  In the Ecology unit, students 
study the impact of introduced species on local ecosystems, 
including the economic impact of these non-native species. 

This is an interdisciplinary standard.  Using SEPUP in science 
classes, students explore the environmental and economic 
implications of waste disposal, land use development, introduced 
species, etc. 
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Common Core Standards  

WHST.6–8.8: 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. 

 
 
Mathematics 
6.SP.B.5: Summarize numerical data sets in relation to their context, such as 
by: 
6.SP.B.5.A: Reporting the number of observations. 
6.SP.B.5.B: Describing the nature of the attribute under investigation, including 
how it was measured and its units of measurement. 
6.SP.B.5.C: Giving quantitative measures of center (median and/or mean) and 
variability (interquartile range and/or mean absolute deviation), as well as 
describing any overall pattern and any striking deviations from the overall 
pattern with reference to the context in which the data were gathered. 
6.SP.B.5.D: Relating the choice of measures of center and variability to the 
shape of the data distribution and the context in which the data were gathered 

 

 

See, for example, Energy Activities 54, 56, 61, 63, 64, and 67; Cell 
Biology and Disease Activities 30 and 51; and Ecology Activities 77 
and 84. 

See, for example, Ecology Activities 73 and 88. 
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Grade    Unit 

6 3 Diversity of Life 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance Indicators (1.1a - h; 
5.1c, d, e; 5.2a-e; 6.1a-c; 6.2a-c)  

• Living things are composed of cells. 
Cells provide structure and carry on 
major functions to sustain life. Cells are 

 
 
 
 
Cell Biology and 
Disease (CBD) 42 
 

 
Standard 2: Information Systems 
 
Key Idea 1: Information technology is used to 
retrieve, process, and communicate information as  
 
 
 

Systems and System Models: 
 
A system is an organized group of 
related objects or components; 
models can be used for 
understanding and predicting the 
behavior of systems. 

Unit  
 
Diversity of life is seen through the study of cells. Prokaryotic and eukaryotic cells, and animal and 
plant cells, are observed to describe their structure and to explain how these cells make different 
organisms. Students will understand how cells are the primary source for biodiversity, and will learn 
to classify organisms according to similarities and differences at the cellular and organism level, as 
well as using internal and external structures in living things. Students will also study how different 
organisms have different energy needs to live. They will understand that energy flows through 
ecosystems in one direction, usually from the Sun, through producers to consumers and then 
decomposers, in which its balance is the result of interactions between living and nonliving things. 
Students will be able to construct models of biomes and/or ecosystems they investigate and that will 
visually represent their explanation about how energy is used and transformed by different 
organisms in an ecosystem. [Refer to Appendix A for the Humane Treatment of Animals and 
Conservation Day]  
 

Essential Questions: 
 

How does the transfer of matter and energy through 
biological communities support the diversity of living 

things? 

Key Ideas: 
LE. Key Idea 1: Living things are both similar to and different from each other and from nonliving things.  
LE. Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.  
LE. Key Idea 6: Plants and animals depend on each other and their physical environment.  
 

SEPUP Suggested Unit: Cell 
Biology and Disease 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
usually microscopic in size. (1.1a)  

 
• The way in which cells function is 

similar in all living things. Cells grow 
and divide, producing more cells. Cells 
take in nutrients, which they use to 
provide energy for the work that cells 
do and to make the materials that a cell 
or an organism needs. (1.1b)  

• Most cells have cell membranes, 
genetic material, and cytoplasm. Some 
cells have a cell wall and/or 
chloroplasts. Many cells have a 
nucleus. (1.1c)  

• Some organisms are single cells; 
others, including humans, are 
multicellular. (1.1d)  

• Cells are organized for more effective 
functioning in multicellular organisms. 
Levels of organization for structure and 
function of a multicellular organism 
include cells, tissues, organs, and 
organ systems. (1.1e)  

• Many plants have roots, stems, leaves, 
and reproductive structures. These 
organized groups of tissues are 
responsible for a plant’s life activities. 
(1.1f)  

• Multicellular animals often have similar 
organs and specialized systems for 
carrying major life activities. (1.1g)  

• Living things are classified by shared 
characteristics on the cellular and 
organism level. In classifying 
organisms, biologists consider details 
of internal and external structures. 
Biological classification systems are 
arranged from general (kingdom) to 

 
 
CBD 42 
 
 
 
 
 
 
CBD 42, Ecology 
82 
 
 
 
CBD 42 
 
 
 
CBD 42 
 
 
 
 
 
Ecology 81, 82 
 
 
 
 
CBD 42 
 
 
 
Ecology 75, 76 
 
 
 
 

a tool to enhance learning. 

Key Idea 2: Knowledge of the impacts and 
limitations of information systems is essential to its 
effectiveness. 

 
Standard 6: Interconnectedness: Common 
Themes 
 
Key Idea 1: Through systems thinking, people can 
recognize the commonalities that exist among all 
systems and how parts of a system interrelate and 
combine to perform specific functions. 

 

• Systems may interact with other 
systems; they may have sub-
systems and be a part of larger 
complex systems. 

• Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs — and energy, matter, 
and information flows within 
systems. 

• Models are limited in that they 
only represent certain aspects of 
the system under study. 

 
Energy and Matter: Flows, Cycles, 
and Conservation: 
 
Tracking energy and matter flows into, 
out of, and within systems helps one 
understand their system’s behavior. 
• Matter is conserved because 

atoms are conserved in physical 
and chemical processes. 

• Within a natural or designed 
system, the transfer of energy 
drives the motion and/or cycling 
of matter. 

• Energy may take different forms 
(e.g. energy in fields, thermal 
energy, energy of motion). 

SEPUP has activities and assessment 
scoring guides designed to support 
communicating scientific information. See, 
for example, Cell Biology and Disease 
Activities 31, 37, and 53. 

SEPUP teaches the commonalities that 
exist among systems in several of their 
units.  See, for example, Energy Activities 
57-58 which take a systems view to show 
that energy is never created nor 
destroyed, just changed from one form to 
another.  Energy Activities 71-72 take a 
systems view to design an energy efficient 
home, as you have to examine major 
component parts of the home to improve 
efficiency.  

See, for example, Cell Biology 
and Disease Activity 42. 

SEPUP integrates technology throughout 
the unit.  See, for example, Cell Biology 
and Disease Activities 31, 33, and 50. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
specific (species). (1.1h)  

• All organisms require energy to survive. 
The amount of energy needed and the 
method for obtaining this energy vary 
among cells. Some cells use oxygen to 
release the energy stored in food. 
(5.1c)  

• The methods for obtaining nutrients 
vary among organisms. Producers, 
such as green plants. Use light energy 
to make their food. Consumers. Such 
as animals, take in energy-rich foods. 
(5.1d)  
 

 
CBD 42 
 
 
 
 
 
Ecology 79, 80, 81, 
82 
 
 
 
 
 

 
Key Idea 2: Models are simplified representations 
of objects, structures, or systems used in the 
analysis, explanation, interpretation, or design. 

 
Key Idea 4: Equilibrium is a state of stability due 
either to a lack of change (static equilibrium) or a 
balance between opposing forces (dynamic 
equilibrium). 
 

 
 
 

• The transfer of energy can be 
tracked as energy flows through 
a designed or natural system. 

SEPUP has activities throughout the unit 
that model objects, structures and systems. 
See, for example, Cell Biology and Disease 
Activity 30 where students model the 
spread of an infectious disease, Activity 41 
where they model the small size of a cell, 
and Activity 51 where students model the 
effect of not taking a full course of 
antibiotic. 

SEPUP teaches that equilibrium is a state of 
stability due to either a lack of change or a 
balance between opposing forces in several 
units. See, for example, Ecology Activities 
77 and 85 where students learn about 
carrying capacity in an ecosystem. 

See, for example, Ecology 
Activities 78, 79, 80, 81, and 
82. 
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  MST Standards  

  Standard 7: Interdisciplinary Problem Solving 
 
Key Idea 2: Solving interdisciplinary problems 
involves a variety of skills and strategies, including 
effective work habits; gathering and processing 
information; generating and analyzing ideas; 
realizing ideas; making connections among  
common themes of mathematics, science and 
technology; and presenting results. 

 
 

 

SEPUP requires students to solve 
interdisciplinary problems involving a 
variety of skills and strategies throughout 
several units.  See, for example, Cell 
Biology and Disease Activity 53 where 
students collect data and develop 
hypotheses about disease transmission 
within a community. 
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NYS Science Standards SEPUP 
Correlations NYS Science Standards SEPUP 

Correlations 
• Herbivores obtain energy from plants. 

Carnivores obtain energy from animals. 
Omnivores obtain energy from both plants and 
animals. Decomposers, such as bacteria and 
fungi, obtain energy by consuming wastes 
and/or dead organisms. (5.1e) 

• Food provides molecules that serve as fuel 
and building material for all organisms. All 
living things, including plants, must release 
energy from their food, using it to carry on their 
life processes. (5.2a) 

• Foods contain a variety of substances, which 
include carbohydrates, fats, vitamins, proteins, 
minerals, and water. Each substance is vital to 
the survival of the organism. (5.2b) 

• Metabolism is the sum of all chemical reactions 
in an organism. Metabolism can be influenced 
by hormones, exercise, diet, and aging. (5.2c) 

• Energy in foods is measured in Calories. The 
total caloric value of each type of food varies. 
The number of Calories a person requires 
varies from person to person. (5.2d) 

• In order to maintain a balanced state, all 
organisms have a minimum daily intake of 
each type of nutrient based on species, size, 
activity, etc. An imbalance in any of the 
nutrients might results in weight gain, weight 
loss, or a diseased state. (5.2e) 

Ecology 79, 80 
 
 
 
 
 
Body Works (BW) 14 
 
 
 
 
BW 14 
 
 
 
NC 
 
 
BW extensions 
 
 
 
Bioengineering 107 
 
 
 
 
 
 

• Energy flows through ecosystems in one 
direction, usually from the Sun, through 
producers to consumers and then to 
decomposers. This process may be visualized 
with food chains or energy pyramids. (6.1a) 

• Food webs identify feeding relationships 
among producers, consumers, and 
decomposers in an ecosystem. (6.1b) 

• Matter is transferred from one organism to 
another and between organisms and their 
physical environment. Water, nitrogen, carbon 
dioxide, and oxygen are examples of 
substances cycled between the living and 
nonliving environment. (6.1c) 

• Photosynthesis is carried on by green plants 
and other organisms containing chlorophyll. In 
this process, the Sun’s energy is converted 
into and stored as chemical energy in the form 
of a sugar. The quantity of sugar molecules 
increases in green plants during 
photosynthesis in the presence of sunlight. 
(6.2a) 

• The major source of atmospheric oxygen is 
photosynthesis. Carbon dioxide is removed 
from the atmosphere and oxygen is released 
during photosynthesis. (6.2b) 

• Green plants are the producers of food which 
is used directly or indirectly by consumers. 
(6.2c) 

Ecology 80, 81 
 
 
 
 
Ecology 80, 81 
 
 
Ecology 80 
 
 
 
 
 
Ecology 81 
 
 
 
 
 
 
 
Ecology 81, 82 
 
 
 
Ecology 80, 81, 82 
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Common Core Standards Environmental Guidelines for Learning 
ELA/Literacy 
 
RST.6–8.1: Cite specific textual evidence to support analysis of science and 
technical texts. 
 

RST.6–8.2: Determine the central ideas or conclusions of a text; provide an 
accurate summary of the text distinct from prior knowledge or opinions. 
 

 
RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in specific scientific or technical 
context relevant to Grades 6–8 texts and topics. 

 
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. 
 

 
WHST.6–8.2: Write informative/explanatory texts, including the narration of 
historical events, scientific procedures/experiments, or technical processes. 
 

 
 
 

Strand 2: Knowledge Of Environmental Processes And Systems 
 
Strand 2.1: The Earth as a Physical System 
 

• Guideline B—Changes in matter—Learners understand the properties 
of the substances that make up objects or materials found in the 
environment. 

 

• Guideline C—Energy—Learners begin to grasp formal concepts 
related to energy by focusing on energy transfer and transformations. 
They are able to make connections among phenomena such as light, 
heat, magnetism, electricity, and the motion of objects. 

 
Strand 2.2: The Living Environment 
 

• Guideline C—Systems and connections—Learners understand major 
kinds of interactions among organisms or populations of organisms. 

• Guideline D—Flow of matter and energy—Learners understand how 
energy and matter flow among the abiotic and biotic components of 
the environment' 

See, for example, Cell Biology and Disease Activity 45. 

See, for example, Cell Biology and Disease Activity 34. 

See, for example, Cell Biology and Disease Activity 34. 

See, for example, Body Works Activities 23 and 24. 

See, for example, Cell Biology and Disease Activities 34, 45, and 52. 

See, for example, Energy Activities 61, 62, 63, 64, 65, 65A, 66, 67, 68, 
69, 70, and 71. 

See, for example, Ecology Activities 77, 78, 79, 84, 85, 87, and 88. 

See, for example, Ecology Activities 78, 79, 80, and 84. 

See, for example, Cell Biology and Disease Activities 36, 38, and 39. 
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Common Core Standards  

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 

 
Mathematics 
 
6.RP.A.1: Understand the concept of a ratio and use ratio language to describe 
a ratio relationship between two quantities. For example, “The ratio of wings to 
beaks in the bird house at the zoo was 2:1, because for every two wings there 
was one beak.” 
 

6.RP.A.3: Use ratio and rate reasoning to solve real-world and mathematical 
problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, 
double number line diagrams, or equations. 

 

 

See, for example, Cell Biology and Disease Activities 31, 37, 42, and 
45. 

See, for example, Genetics Activities 59, 60, 61, 62, and 64. 

See, for example, Evolution Activity 92, where students develop a 
geologic-style personal time scale and then construct a geologic 
time scale. 
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Grade    Unit 

6 4 Interdependence 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance Indicators (LE.1.1h; 
1.2e, 3.2a; 5.1a, b, f, g; 7.1a-e; 7.2a-d) (PS. 1.1i; 2.1b, 2.2i,r)  

• Climate is the characteristic weather that 
prevails from season to season and year 
to year. (PS 2.2i)  

 

 
 
 
 
WA 53 
 
 
 

Standard 2: Information Systems  
 
Key Idea 1: Information technology is used to  
 
 
 

Systems and System Models:  
 
A system is an organized group of 
related objects or components; 
models can be used for 
understanding and predicting the 
behavior of systems.  

Unit  
 
This unit continues the study of ecosystems and how living things interact with all physical factors in their 
living environment. Each ecosystem has its own set of environmental conditions that determine biodiversity. 
Climatic factors, competition among populations, and changes in environmental conditions help maintain a 
balance in the growth of certain populations. All living things have adaptations that enable them to live within 
ecosystems under specific environmental conditions. Abrupt changes in the environment will make living 
things change, adapt, or migrate, in order to preserve life. During and after this unit of study, students should 
be able to investigate how changes in physical factors affect the survival of living things in particular biomes 
and/or ecosystems. [Refer to Appendix A for the Humane Treatment of Animals and Conservation Day]  
 

Essential Questions: 
 

In what ways are living and nonliving things 
dependent upon each other? 

What factors affect the interdependence of 
living and nonliving things? 

SEPUP Suggested Unit: 
Ecology 

Key Ideas: 
PS. Key Idea 2: Many of the phenomena that we observe on Earth involve interactions among components of air, water, and land.  
LE. Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.  
LE. Key Idea 6: Plants and animals depend on each other and their physical environment.  
LE. Key Idea 7: Human decisions and activities have had a profound impact on the physical and living environment.  
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
• The tilt of Earth’s axis of rotation and the 

revolution of Earth around the Sun 
cause seasons on Earth. The length of 
daylight varies depending on latitude 
and longitude. (PS 1.1i)  

• As altitude increases, air pressure 
decreases. (PS 2.1b)  

• Substances enter the atmosphere 
naturally and from human activity. Some 
of these substances include dust from 
volcanic eruptions and greenhouse 
gases such as carbon dioxide, methane 
and water vapor. These substances can 
affect weather, climate, and living things. 
(PS 2.2r)  

• Living things are classified by shared 
characteristics on the cellular and 
organism level. In classifying organisms, 
biologists consider details of internal and 
external structures. Biological 
classification systems are arranged from 
general (kingdom) to specific (species). 
(1.1h)  

• A population consists of all individuals of 
a species that are found together at a 
given place and time. Populations living 
in one place form a community. The 
community and the physical factors with 
which it interacts compose an 
ecosystem. (7.1a)  

• Given adequate resources and no 
disease or predators, populations 
(including humans) increase. Lack of 
resources, habitat destruction, and other 
factors such as predation and climate 
limit the growth of certain populations in 
the ecosystem. (7.1b)  

• In all environments, organisms interact 

Earth in Space 
(ES)  77, 78 
 
 
 
WA 64, 66 
 
WA 70 
 
 
 
 
 
 
 
 
Ecology 75, 76 
 
 
 
 
 
 
 
Ecology 72, 77 
 
 
 
 
 
Ecology 72, 73 
 
 
 
 
 
 
Ecology 72, 73, 77 

 
retrieve, process, and communicate information 
as a tool to enhance learning.  

 
Key Idea 2: Knowledge of the impacts and 
limitations of information systems is essential to 
its effectiveness and ethical use.  

 
Key Idea 3: Information technology can have 
positive and negative impacts on society, 
depending upon how it is used. 
 

Standard 6: Interconnectedness: Common 
Themes  
 
Key Idea 1: Through systems thinking, people 
can recognize the commonalities that exist among 
all systems and how parts of a system interrelate  

• Systems may interact with other 
systems; they may have sub-
systems and be a part of larger 
complex systems.  

• Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs— and energy, matter, 
and information flows within 
systems.  

• Models are limited in that they 
only represent certain aspects of 
the system under study.  

Energy and Matter: Flows, Cycles, 
and Conservation:  
 
Tracking energy and matter flows into, 
out of, and within systems helps one 
understand their system’s behavior.  
• Matter is conserved because 

atoms are conserved in physical 
and chemical processes.  

• Within a natural or designed 
system, the transfer of energy 
drives the motion and/or cycling 
of matter.  

• Energy may take different forms 
(e.g. energy in fields, thermal 

SEPUP integrates technology throughout 
the unit.  See, for example, Ecology 
Activities 73 and 88 where students 
research specific introduced species and 
their effects on the environment, and 
present their findings. 
 

This Key Idea is not directly addressed in 
the SEPUP science curriculum.   

See, for example, Ecology 
Activity 84 where students 
model the interaction of a 
population of clams and 
zebra mussels. 

SEPUP has activities and assessment 
scoring guides designed to support 
communicating scientific information. See, 
for example, Ecology Activities 73, 74, 83, 
86, and 88. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
with one another in many ways. 
Relationships among organisms may be 
competitive, harmful, or beneficial. Some 
species have adapted to be dependent 
upon each other with the result that 
neither could survive without the other. 
(7.1c)  

• Some microorganisms are essential to 
the survival of other living things. (7.1d)  

• In all environments, organisms with 
similar needs may compete with one 
another for resources. (3.2a)  

• In ecosystems, balance is the result of 
interactions between community 
members and their environment. (7.2a)  
 

 

 
 
 
 
 
 
 
CBD 45 
 
Evolution 89, 101 
 
 
Ecology 72, 73, 85, 
87, 88 
 
 
 
 
 
 

 
and combine to perform specific functions.  

 
Key Idea 3: The grouping of magnitudes of size, 
time, frequency, and pressures or other units of 
measurement into a series of relative order 
provides a useful way to deal with the immense 
range and the changes in scale that affect the 
behavior and design of systems.  

Standard 7: Interdisciplinary Problem Solving  
 
Key Idea 1: The knowledge and skills of 
mathematics, science, and technology are used 
together to make informed decisions and solve 
problems, especially those relating to issues of  

energy, energy of motion).  
• The transfer of energy can be 

tracked as energy flows through 
a designed or natural system.  

 

Stability and Change:  
 
For both designed and natural 
systems, conditions that affect 
stability and factors that control rates 
of change are critical elements to 
consider and understand.  
• Explanations of stability and 

change in natural or designed 
systems can be constructed by 
examining the changes over time 
and forces at different scales, 
including the atomic scale.  

• Small changes in one part of a 
system might cause large 
changes in another part.  

• Stability might be disturbed either 
by sudden events or gradual 
changes that accumulate over 
time.  

 

SEPUP teaches how parts of a system 
interrelate and combine to perform 
specific functions in several of their units.  
See, for example, Ecology Activity 82 
which take a systems view to show the 
functions of photosynthetic and non-
photosynthetic cells, how they perform 
their functions, and how this relates to the 
overall process of photosynthesis and its 
role in the ecosystem. 

Students learn the difference between 
calories and kilocalories in Energy 
Activities 62-63 as they design a 
calorimeter and measure heat lost to the 
system. 

See, for example, Ecology 
Activities 78, 79, 80, 81, and 
82. 
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  MST Standards 
NGSS Cross-Cutting 

Concepts 
   

science/technology/society, consumer decision-
making, design, and inquiry into phenomena. 
 

• Systems in dynamic equilibrium 
are stable due to a balance of 
feedback mechanisms.  

 

Students combine the knowledge and 
skills of mathematics, science, and 
technology to make informed decisions 
and solve problems throughout several 
units.  See, for example, Ecology 
Activities 77 and 85. 

See, for example, Ecology 
Activities 73, 75, 77, 79, 84, 
85, and 87. 
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NYS Science Standards SEPUP 
Correlations NYS Science Standards SEPUP 

Correlations 
NGSS Cross-Cutting 
Concepts 

• The environment may be altered 
through the activities of organisms. 
Alterations are sometimes abrupt. 
Some species may replace others 
over time, resulting in long-term 
gradual changes (ecological 
succession). (7.2b)  

• Overpopulation by any species 
impacts the environment due to 
increase use of resources. Human 
activities can bring about 
environmental degradation through 
resource acquisition, urban growth, 
land-use decisions, waste disposal, 
etc. (7.2c)  

• Since the Industrial Revolution, 
human activities have resulted in 
major pollution of air, water and soil. 
Pollution has cumulative ecological 
effects such as acid rain, global 
warming, or ozone depletion. The 
survival of living things on our planet 
depends on the conservation and 
protection of Earth’s resources. (7.2d)  

• The environment may contain 
dangerous levels of substances 
(pollutants) that are harmful to 
organisms. Therefore, the good 
health of environments and 
individuals requires the monitoring of 
soil, air, and water, and taking steps 
to keep them safe. (7.1e)  

 

Ecology 72, 73 
 
 
 
 
 
 
Ecology 72, 73, 
85, 87, 88 
 
 
 
 
 
 
Water 34, 44, 
52 
 
 
 
 
 
 
 
Water 34, 44, 
52 

• The excretory system functions in 
the disposal of dissolved waste 
molecules, the elimination of liquid 
and gaseous wastes, and the 
removal of excess heat energy. 
(1.2e)  

• Animals and plants have a great 
variety of body plans and internal 
structures that contribute to their 
ability to maintain a balanced 
condition. (5.1a)  

• An organism’s overall body plan 
and its environment determine the 
way that the organism carries out 
the life processes. (5.1b)  

• Regulation of an organism’s 
internal environment involves 
sensing the internal environment 
and changing physiological 
activities to keep conditions within 
the range required for survival. 
Regulation includes a variety of 
nervous and hormonal feedback 
systems. (5.1f)  

• The survival of an organism 
depends on its ability to sense 
and respond to its external 
environment. (5.1g)  

 

BW 12, 18 
 
 
 
 
 
Genetics 57A, 
NYC edition 
 
 
 
Genetics 57B, 
NYC edition 
 
 
Studying People 
Scientifically 
(SPS) 5, 7 
 
 
 
 
 
 
NC 

Scale, Proportion, and Quantity:  
 
In considering phenomena, it is 
critical to recognize what is relevant 
at different size, time, and energy 
scales, and to recognize 
proportional relationships between 
different quantities as scales 
change.  
• Time, space, and energy 

phenomena can be observed 
at various scales using models 
to study systems that are too 
large or too small.  

• The observed function of 
natural and designed systems 
may change with scale.  

• Proportional relationships 
(e.g., speed as the ratio of 
distance traveled to time 
taken) among different types of 
quantities provide information 
about the magnitude of 
properties and processes.  

• Scientific relationships can be 
represented through the use of 
algebraic expressions and 
equations.  
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 NGSS Cross-Cutting 

Concepts 
    • Phenomena that can be 

observed at one scale may not 
be observable at another scale. &

 

See, for example, Cell Biology 
and Disease Activities 35, 36, 
37, 38, 43, and 44.  
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  
 

RST.6–8.6: Analyze the author’s purpose in providing an explanation, 
describing a procedure, or discussing an experiment in a text.  

 
RST.6–8.7: Integrate quantitative or technical information expressed visually 
(e.g., in a flowchart, diagram, model, graph, or table).  

 
WHST.6–8.7: Conduct a short research project 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. 

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.1: The Earth as a Physical System  
• Guideline C—Energy—While they may have little understanding of formal 

concepts associated with energy, learners are familiar with the basic 
behavior of some different forms of energy.  

 

Strand 2.2: The Living Environment  
• Guideline A—Organisms, populations, and communities—Learners 

understand that biotic communities are made up of plants and animals that 
are adapted to live in particular environments.  

 

• Guideline C—Systems and connections—Learners understand major kinds 
of interactions among organisms or populations of organisms.  

 
• Guideline D—Flow of matter and energy—Learners understand how 

energy and matter flow among the abiotic and biotic components of the 
environment.  

See, for example, Ecology Activities 72, 73, 77, 78, 79, 80, 83, 84, 85, 
87, and 88. 

See, for example, Ecology Activities 72, 73, 77, 78, 79, 84, 85, 87, 
and 88. 

See, for example, Ecology Activities 73, 78, 79, 80, 81, and 84.  

See, for example, Ecology Activities 78, 79, and 81. See, for example, Ecology Activity 80. 

See, for example, Ecology Activities 75 and 79. 

See, for example, Ecology Activities 73 and 88. 

SEPUP uses a Three-Level Reading Guide strategy having students 
examine the writing from literal, interpreted, and applied points of 
view.  See, for example, Ecology Activity 83. 
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Common Core Standards  

WHST.6–8.8: 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.  

WHST.6–8.9: Draw evidence from informational texts to support analysis, 
reflection, and research.  

 

Mathematics  
6.SP.A.2: Understand that a set of data collected to answer a statistical 
question has a distribution which can be described by its center, spread, and 
overall shape.  

 
6.SP.B.4: Display numerical data in plots on a number line, including dot plots, 
histograms, and box plots. 

 

 

See, for example, Ecology Activities 73 and 88. 

See, for example, Ecology Activities 72, 73, 75, 76, 79, 82, 83, and 
85.  

See, for example, Ecology Activity 77.  

See, for example, Ecology Activities 77 and 84.  
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Grade    Unit 

7 1 Geology 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from the New York State 
Performance Indicators (PS 1.1f, j; 2.1a, c, 
e-j; 2.2a–h; 3.1i; 4.2b) (LE. 3.2b, c)  
• The shape of the Earth, the other 

planets and stars are nearly spherical. 
(1.1j)  

• The latitude/longitude coordinate 
system and our system of time are 
based on celestial observations. (1.1f)  

• Nearly all the atmosphere is confined to 

 
 
 
 
 
Exploring Space 
(EX) 88, 89 
 
NC 
 
 
WA 64, 65, 66 

Standard 2: Information Systems  
 
Key Idea 1: Information technology is used to 
retrieve process and communicate information as 
tools to enhance learning.  

Cause and Effect: Mechanism and 
Prediction:  
 
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, and 
the mechanisms by which they are 
mediated, is a major activity of 
science and engineering.  
• Relationships can be classified 

Unit  
 
This unit studies the surface of planet Earth, as well as the natural phenomena that causes the 
surface to change over time. Students will be able to make different types of models 
representing the lithosphere that will best help them describe changes in the surface of the 
planet. In addition, they will analyze data from earthquakes and volcanoes, and charts that 
represent the long history of Earth, drawing conclusions about how these forces of nature 
provoke short-term, long-term, and permanent changes to the surface of the planet.  
 

Essential Questions: 
How do different natural phenomena change the 

surface of the Earth over time? 
To what extent do natural occurrences affect the Earth 

over time? 
How do scientists use data and technology to make 

predictions about natural phenomena? 
How have environmental conditions influenced the 

changes in the Earth’s surface? 

Key Ideas: 
PS. Key Idea 1: The Earth and celestial phenomena can be described by principles of relative motion and perspective.  
PS. Key Idea 2: Many phenomena that we observe on Earth involve interactions among components of air, water, and land.  
LE. Key Idea 3: Individual organisms and species change over time.  
 

SEPUP Suggested Units: Rocks & 
Minerals and Plate Tectonics 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
a thin shell surrounding Earth. The 
atmosphere is a mixture of gases, 
including nitrogen and oxygen with 
small amounts of water vapor, carbon 
dioxide, and other trace gases. The 
atmosphere is stratified into layers, 
each having distinct properties. Nearly 
all weather occurs in the lowest layer of 
the atmosphere. (2.1a)  

• The majority of the lithosphere is 
covered by a relatively thin layer of 
water called the hydrosphere. (2.1d)  

• The rock at Earth’s surface forms a 
nearly continuous shell around Earth 
called the lithosphere. (2.1c)  

• Rocks are composed of minerals. Only 
a few rock-forming minerals make up 
most of the rocks of Earth. Minerals are 
identified on the basis of physical 
properties such as streak, hardness, 
and reaction to acid. (2.1e)  

• Rocks are classified according to their 
method of formation. The three classes 
of rocks are sedimentary, metamorphic 
and igneous. Most rocks show 
characteristics that provide clues to 
their formation conditions. (2.2g)  

• The rock cycle model shows how types 
of rock material may be transformed 
from one type of rock to another. (2.2h)  

• Fossils are usually found in 
sedimentary rocks. Fossils are great 
evidence that a great variety of species 
existed in the past. (LE. 2.1f)  

• Extinction of a species occurs when the 
environment changes and the adaptive 
characteristics of a species are 
insufficient to permit its survival.  

 
 
 
 
 
 
 
 
 
WA 54 
 
 
PT 38 
 
 
Rocks and Mineral 
(RM) 16, 17 
 
 
 
 
RM 19 
 
 
 
 
 
RM 22 
 
 
 
RM 19 
 
 
Evolution 89, 92, 
98 
 
 

 
Key Idea 2: Knowledge of the impacts and 
limitations of information systems is essential 
to its effectiveness and ethical use. 

 

Standard 6: Interconnectedness: Common 
Themes  
Key Idea 2: Models are simplified representations 
of objects, structures, or systems used in analysis, 
explanation, interpretation, or design.  

 

Standard 7: Interdisciplinary Problem Solving – 
Connections  
 
Key Idea 1: Describe and explain phenomena  

as causal or correlational, and 
correlation does not necessarily 
imply causation.  

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.  

• Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability.  

Structure and Function:  
 
The way an object is shaped or 
structured determines many of its 
properties and functions.  
• Complex and microscopic 

structures and systems can be 
visualized, modeled, and used to 
describe how their function 
depends on the shapes, 
composition, and relationships 
among its parts; therefore, 
complex natural and designed 
structures/systems can be 
analyzed to determine how they 
function.  

• Structures can be designed to 
serve particular functions by 
taking into account properties of 
different materials, and how  

 

SEPUP integrates technology throughout 
the unit.  See, for example, Plate Tectonics 
Activities 42, 47, and 48 where students 
use computer simulations to examine the 
effects of plate tectonics. 
 

SEPUP has activities and assessment 
scoring guides designed to support 
communicating scientific information. See, 
for example, Weather and Atmosphere 
Activity 69. 

SEPUP has activities throughout the unit 
that model objects, structures and systems. 
See, for example, Rocks and Minerals 
Activities 21 and 22; and Plate Tectonics 
Activities 37, 38, 39, 40, 44, 46, 47, and 48. 

See, for example, Plate 
Tectonics Activity 45. 
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NYS Science Standards SEPUP Correlations MST Standards NGSS Cross-Cutting 
Concepts 

Extinction of species is common. 
Fossils are evidence that a great 
variety of species existed in the 
past. (3.2b) 

 by designing and conducting investigations 
involving systematic observations, accurate 
measurements, and the identification and control 
of variables; by inquiring into relevant 
mathematical ideas; and by using mathematical 
and technological tools and procedures to assist 
in the investigation 

materials can be shaped and 
used.  

 
Stability and Change:  
 
For both designed and natural 
systems, conditions that affect 
stability and factors that control rates 
of change are critical elements to 
consider and understand.  
• Explanations of stability and 

change in natural or designed 
systems can be constructed by 
examining the changes over time 
and forces at different scales, 
including the atomic scale.  

• Small changes in one part of a 
system might cause large 
changes in another part.  

• Stability might be disturbed either 
by sudden events or gradual 
changes that accumulate over 
time.  

• Systems in dynamic equilibrium 
are stable due to a balance of 
feedback mechanisms.  

 
 

SEPUP has activities and assessment 
scoring guides that support students 
designing their own scientific 
investigations.  See, for example, Rocks 
and Minerals Activity 16. 

See, for example, Cell Biology 
and Disease Activities 35, 36, 
37, 38, 40, 41, 42, 43, and 45. 

See, for example, Plate 
Tectonics Activities 38, 40, 
41, 42, 45, 47, and 48. 
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NYS Science Standards SEPUP 
Correlations 

NYS Science Standards SEPUP 
Correlations 

NGSS Cross-Cutting 
Concepts 

• Many thousands of layers of 
sedimentary rock provide evidence for 
the long history of Earth and for the 
long history of changing life forms 
whose remains are found in the rocks. 
Recently deposited rock layers are 
more likely to contain fossils 
resembling existing species. (LE. 
3.2c)  

• The dynamic processes that wear 
away Earth’s surface include 
weathering and erosion. (2.1g)  

• Erosion is the transport of sediment. 
Gravity is the driving force behind 
erosion. Gravity can act directly or 
through agents such as moving water, 
wind, and glaciers. (2.1i)  

• The process of weathering breaks 
down rocks to form sediment. Soil 
consists of sediment, organic 
material, water and air. (2.1h)  

• Heat can be transferred through 
matter by the collisions of atoms 
and/or molecules (conduction) or 
through space (radiation). In a liquid 
or gas, currents will facilitate the 
transfer of heat (convection). (4.2b)  

• Buoyancy is determined by 
comparative densities. (3.1i)  

• The interior of the Earth is hot. Heat 
flow and movement of material within 
the Earth cause sections of Earth 
crust to move. This may result in 
earthquakes, volcanic activity, and the 
creation of mountain and oceanic 
basins. (2.2a) 

Evolution 93 
 
 
 
 
 
 
 
 
Erosion and 
Deposition 
(ED) 28, 29 
 
ED 29 
 
 
 
ED 29 
 
 
 
Energy 61 
 
 
 
 
 
 
NC 
 
PT 37, 38, 47, 
48 

• Analysis of earthquake wave data 
leads to the conclusion that there 
are layers within the Earth. These 
layers have distinctive properties. 
(2.2b)  

• Folded, tilted, faulted and 
displaced rock layers suggest past 
crustal movement. (2.2c)  

• Continents fitting together like 
puzzle parts and fossil 
correlations provided initial 
evidence that continents were 
once together. (2.2d)  

• The Theory of Plate Tectonics 
explains how the “solid” 
lithosphere consists of a series of 
plates that “float” on the partially 
molten section of the mantle. 
Convection cells within the mantle 
may be the driving force for the 
movement of the plates. (2.2e)  

• Plates may collide, move apart, or 
slide past one another. Most 
volcanic activity and mountain 
building occur at the boundaries of 
these plates, often resulting in 
earthquakes. (2.2f) 

 

PT 38 
 
 
 
 
PT 45, 47 
 
 
PT 40, 41 
 
 
 
 
 
PT 42 
 
 
 
 
 
 
PT 45 

Systems and System Models:  
 
A system is an organized group of 
related objects or components; 
models can be used for 
understanding and predicting the 
behavior of systems.  
• Systems may interact with 

other systems; they may have 
sub-systems and be a part of 
larger complex systems.  

• Models can be used to 
represent systems and their 
interactions—such as inputs, 
processes and outputs— and 
energy, matter, and 
information flows within 
systems.  

• Models are limited in that they 
only represent certain aspects 
of the system under study.  

 
See, for example, Rocks and 
Minerals Activities 21 and 22; 
and Plate Tectonics Activities 
37, 40, 44, 46, 47, and 48. 
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific odds and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  
 

 
RST.6–8.7: Integrate quantitative or technical information expressed in words in 
a text with a version of that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table).  

 
RST.6–8.8: Distinguish among facts, reasoned judgment based on research 
findings, and speculation in a text.  

 
WHST.6–8.4: Produce a clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose, and audience.  
 
 

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.1: The Earth as a Physical System  
• Guideline A—Processes that shape the Earth—Learners have a basic 

understanding of most of the physical processes that shape the Earth. 
They are able to explore the origin of differences in physical patterns.  

 
• Guideline B—Changes in matter—Learners understand the properties of 

the substances that make up objects or materials found in the environment.  
 

 
• Guideline C—Energy—Learners begin to grasp formal concepts related to 

energy by focusing on energy transfer and transformations. They are able 
to make connections among phenomena such as light, heat, magnetism, 
electricity, and the motion of objects.  

 

See, for example, Energy Activities 61, 62, 63, 64, 65, 65A, 66, 
67, 68, 69, 70, and 71. 

See, for example, Rocks and Minerals Activities 12, 13, 14, 15, 
16, 17, 19, 20, 22, and 23; and Plate Tectonics Activity 38. 

See, for example, Rocks and Minerals Activity 22; and Plate 
Tectonics Activities 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, and 
48. 

SEPUP focuses on the use of operational definitions throughout all 
units as students determine the meaning of words and phrases 
specific to scientific or technical context.  See, for example, Rocks 
and Minerals Activities 13, 14, 15, 16, 17, 19, 20, 22, and 23. 

See, for example, Rocks and Minerals Activity 15 and Plate 
Tectonics Activities 38 and 45. 

See, for example, Plate Tectonics Activities 36, 40, 41, and 49. 

See, for example, Weather and Atmosphere Activities 62 and 66. 
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Common Core Standards  

and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on how well purpose and audience have been 
addressed.  

 
WHST.6–8.8: 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.  

Mathematics  
7RP.2: Recognize and represent proportional relationships between two 
quantities. b) Identify the constant of proportionality (unit rate) in tables, graphs, 
equations, diagrams, and verbal descriptions of proportional relationships 

 

 

See, for example, Rocks and Minerals Activity 16; and Plate 
Tectonics Activities 36 and 41. 

See, for example, Ecology Activities 73 and 88. 

See, for example, Plate Tectonics Activities 38 and 39. 
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Grade    Unit 

7 2 Energy and Matter 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance Indicators (PS. 3.1a-h; 3.2a-e; 
3.3a-d, f, g; 4.1d; 4.2e; 4.3a; 4.4a-d, f, g; 4.5 a, b; LE. 7.1e)  

• Energy cannot be created or destroyed, but 
only changed from one form into another. 
(4.5a)  

• Different forms of energy include heat, light, 
electrical, mechanical, sound, nuclear, and 
chemical. Energy is transformed in many 
ways. (4.1d)  

 
 
 
 
Energy 57 
 
 
Energy 57 
 
 
 

Standard 2: Information Systems  
Key Idea 1: Information technology is used 
to retrieve, process, and communicate 
information as a tool to enhance learning.   

Energy and Matter: Flows, Cycles, 
and Conservation:  
 
Tracking energy and matter flows into, 
out of, and within systems helps one 
understand their system’s behavior.  
• Matter is conserved because 

atoms are conserved in physical 
and chemical processes.  

Unit  
 
Students will describe matter by its physical properties and will explain its behavior by using its 
chemical properties. Knowledge of physical and chemical changes will enable students to 
understand how matter and energy interact in many dynamic ways. As students understand 
these interactions between matter and energy, they should also be able to investigate and 
explain how pollutants enter and remain in the environment, and its consequences for living and 
nonliving things. Students should be able to propose ideas and ways to preserve a healthy 
living environment with a minimum amount of pollutants. [Refer to Appendix A for Conservation 
Day]  
 

Essential Questions: 
What makes matter?  

How does matter behave? 
How does matter relate to energy? 

How is matter transferred from one material to 
another? 

How is energy transformed? 
What materials are best to conserve and efficiently use 

energy? 
To what extent do chemicals affect living and nonliving 

things?  

Key Ideas: 
PS. Key Idea 3: Matter is made up of particles whose properties determine the observable characteristics of matter and its 
reactivity.  
PS. Key Idea 4: Energy exists in many forms, and when these forms change, energy is conserved.  
LE. Key Idea 7: Human decisions and activities have had a profound impact on the physical and living environment.  

SEPUP Suggested Units: Chemistry of 
Materials and Waves 

SEPUP integrates technology 
throughout the unit. See, for example, 
Studying Materials Scientifically 
Activity 1. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
• Energy can change from one form to 

another, although in the process some 
energy is always converted to heat. Some 
systems transform energy with less loss of 
heat than others. (4.5b)  

• Different forms of electromagnetic energy 
have different wavelengths. Some examples 
of electromagnetic energy are microwaves, 
infrared light, visible light, ultraviolet light, X-
rays, and gamma rays. (4.4a)  

• Light passes through some materials, 
sometimes refracting in the process. 
Materials absorb and reflect light, and may 
transmit light. To see and object, light from 
that object, emitted by or reflected from it, 
must enter the eye. (4.4b)  

• Vibrations in materials set up wave-like 
disturbances that spread away from the 
source. Sound waves are an example. 
Vibrational waves move at different speeds 
in different materials. Sound cannot travel in 
a vacuum. (4.4c)  

• Substances have characteristic properties. 
Some of these properties include color, 
odor, phase at room temperature, density, 
solubility, heat and electrical conductivity, 
hardness, and boiling and freezing points. 
(3.1a)  

• The motion of particles helps explain the 
phases (states) of matter as well as changes 
from one phase to another. The phase in 
which matter exists depends on the 
attractive forces among particles. (3.1c)  

• Gases have neither a determined shape nor 
a definitive volume. Gases assume the 
shape and volume of a closed container. 
(3.1d)  

• A liquid has definitive volume, but takes the  

Energy 58 
 
 
 
 
Waves 93, 94, 95, 
96 
 
 
 
Waves 94, 95, 97, 
98, 99 
 
 
 
 
Waves 90, 91, 92, 
93 
 
 
 
 
SMS 10; CM 14 
 
 
 
 
 
Water 35 
 
 
 
 
Water 35 
 
 
 
Water 35 

Standard 6: Interconnectedness  
 
Key Idea 1: Systems Thinking: through 
systems thinking, people can recognize 
the commonalities that exist among all 
systems and how parts of a system 
interrelate and combine to perform 
specific functions. 

 
 

• Within a natural or designed 
system, the transfer of energy 
drives the motion and/or cycling 
of matter.  

• Energy may take different forms 
(e.g. energy in fields, thermal 
energy, energy of motion).  

• The transfer of energy can be 
tracked as energy flows through a 
designed or natural system.  

Cause and Effect: Mechanism and 
Prediction:  
 
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, and 
the mechanisms by which they are 
mediated, is a major activity of 
science and engineering.  
• Relationships can be classified as 

causal or correlational, and 
correlation does not necessarily 
imply causation.  

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.  

• Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
can only be described using 

SEPUP teaches the commonalities 
that exist among systems in several of 
their units. See, for example, Energy 
Activities 57-58 which take a systems 
view to show that energy is never 
created nor destroyed, just changed 
from one form to another. Energy 
Activities 71-72 take a systems view 
to design an energy-efficient home, as 
you have to examine major 
component parts of the home to 
improve efficiency. 

See, for example, Chemistry 
of Materials Activities 17, 25, 
26, and 27; and Waves 
Activity 96. 
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NYS Science Standards    MST Standards 
NGSS Cross-Cutting 

Concepts 
shape of a container. (3.1e)   Key Idea 2: Models are simplified 

representations of objects, structures, or 
systems used in analysis, explanation, 
interpretation, or design.  

Standard 7: Interdisciplinary Problem 
Solving  
 
Key Idea 1: Connections: The knowledge and 
skills of mathematics, science, and 
technology are used together to make 
informed decisions and solve problems, 
especially those relating to issues of 
science/technology/ society, consumer 
decision making, design, and inquiry into 
phenomena. 

probability.  
 

Stability and Change:  
 
For both designed and natural 
systems, conditions that affect 
stability and factors that control rates 
of change are critical elements to 
consider and understand.  
• Explanations of stability and 

change in natural or designed 
systems can be constructed by 
examining the changes over time 
and forces at different scales, 
including the atomic scale.  

• Small changes in one part of a 
system might cause large 
changes in another part.  

• Stability might be disturbed either 
by sudden events or gradual 
changes that accumulate over 
time.  

• Systems in dynamic equilibrium 
are stable due to a balance of 
feedback mechanism 

SEPUP integrates the knowledge and 
skills of mathematics, science and 
technology throughout several units.  
See, for example, Ecology Activities 
77 and 85. 

SEPUP has activities throughout the 
unit that model objects, structures 
and systems. See, or example, 
Chemistry of Materials Activity 17 
where students use models to explore 
the concepts of element, molecules, 
and compounds and Activity 19 where 
students study the structure and 
properties of polymer molecules by 
making different models of polymers. 

See, for example, Chemistry 
of Materials Activities 12, 13, 
and 20; and Waves Activities 
82, 97, and 99. 

See, for example, Force and 
Motion Activities 81, 82, 83, 
84, and 86. 
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NYS Science Standards SEPUP 
Correlations NYS Science Standards SEPUP 

Correlations 
NGSS Cross-Cutting 

Concepts 
• A solid has definite shape and volume. 

Particles resist a change in position. 
(3.1f)  

• Density can be described as the 
amount of matter that is in a given 
amount of space. If two objects have 
equal volume, but one has more mass, 
the one with more mass is denser. 
(3.1h)  

• Without direct contact, a magnet 
attracts certain materials and either 
attracts or repels other magnets. The 
attractive force of a magnet is greatest 
at its poles. (4.4g)  

• Without touching them, material that 
has been electrically charged attracts 
uncharged material, and may either 
attract or repel other charged material. 
(4.4f)  

• Electrical energy can be produced from 
a variety of energy sources and can be 
transformed into almost any other form 
of energy. (4.4d)  

• During a physical change a substance 
keeps its chemical composition and 
properties. Examples of physical 
changes include freezing, melting, 
condensation, boiling, evaporation, 
tearing, and crushing. (3.2a)  

• Mixtures are physical combinations of 
materials and can be separated by 
physical means. (3.2b)  

• Characteristic properties can be used 
to identify different materials, and 
separate a mixture of substances into 
its components. For example, iron can 
be removed from a mixture by means 

Water 35 
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Energy 65A 
 
 
 
 
Energy 64, 65, 
68 
 
 
CM 14, 19 
 
 
 
 
 
SMS 5 
 
 
SMS 5 
 
 
 
 

• Temperature affects the solubility of 
some substances in water. (4.2e)  

• All matter is made up atoms. Atoms 
are far too small to see with a light 
microscope. (3.3a)  

• Atoms and molecules are perpetually 
in motion. The greater the 
temperature, the greater the motion. 
(3.3b)  

• Atoms may join together in well-
defined molecules or may be arranged 
in regular geometric patterns. (3.3c)  

• The atoms of any one element are 
different from the atoms of other 
elements. (3.3e)  

• There are more than 100 elements. 
Elements combine in a multitude of 
ways to produce compounds that 
account for all living and nonliving 
substances. Few elements are found 
in their pure form. (3.3f)  

• The periodic table is one useful model 
for classifying elements. The periodic 
table can be used to predict properties 
of elements (metals, nonmetals, noble 
gases). (3.3g)  

• Substances are often placed in 
categories if they react in similar ways. 
Examples include metals, nonmetals 
and noble gases. (3.2d)  

• During a chemical change, substances 
react in characteristic ways to form 
new substances with  

NC 
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Systems and System 
Models:  
 
A system is an organized 
group of related objects or 
components; models can be 
used for understanding and 
predicting the behavior of 
systems.  
• Systems may interact with 

other systems; they may 
have sub-systems and be 
a part of larger complex 
systems.  

• Models can be used to 
represent systems and 
their interactions—such as 
inputs, processes, and 
outputs— and energy, 
matter, and information 
flows within systems.  

• Models are limited in that 
they only represent certain 
aspects of the system 
under study.  

 

See, for example, 
Chemistry of 
Materials Activities 
17 and 20. 
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NYS Science Standards SEPUP 
Correlations NYS Science Standards SEPUP 

Correlations  
of a magnet. An insoluble substance 
can be separated from a soluble 
substance by such processes as 
filtration, settling, and evaporation. 
(3.1g)  

• Solubility can be affected by the nature 
of the solute and solvent, temperature, 
and pressure. The rate of solution can 
be affected by the size of the particles, 
stirring, temperature, and the amount of 
solute already dissolved. (3.1b) 

 

 
 
 
 
 
Water 37, 38 
 

different physical and chemical 
properties. Examples of 
chemical changes include 
burning wood, cooking of an 
egg, rusting of iron, and souring 
of milk. (3.2c)  

• Interactions among atoms 
and/or molecules result in 
chemical reactions. (3.3d)  

• In chemical reactions, energy is 
transferred into or out of a 
system. Light, electricity, or 
mechanical motion may be 
involved in such transfers in 
addition to heat. (4.3a)  

• The Law of Conservation of 
Mass states that during an 
ordinary chemical reaction 
matter cannot be created or 
destroyed. In chemical 
reactions, the total mass of the 
reactants equals the total mass 
of the products. (3.2e)  

• The environment may contain 
dangerous levels of substances 
(pollutants) that are harmful to 
organisms. Therefore, the good 
health of environments and 
individuals requires the 
monitoring of soil, air, and 
water, and taking steps to keep 
them safe. (LE 7.1e)  
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
 
RST.6–8.2: Determine the central ideas or conclusions of a text; provide an 
accurate summary of a text distinct form prior knowledge or opinions.  

 
RST.6–8.3: Follow precisely a multistep procedure when carrying out 
experiment, taking measurements, or performing technical tasks.  
 

 
RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a scientific or technical context 
relevant to Grades 6–8 texts and topics.  

 
RST.6–8.9: Compare and contrast the information gained form experiments, 
simulations, video, or multimedia sources with that gained from reading a text 
on the same topic.  

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.1: The Earth as a Physical System  
• Guideline A—Processes that shape the Earth—Learners have a basic 

understanding of most of the physical processes that shape the Earth. 
They are able to explore the origin of differences in physical patterns.  

 

 

• Guideline B—Changes in matter—Learners understand the properties 
of the substances that make up objects or materials found in the 
environment.  

 
• Guideline C—Energy—Learners begin to grasp formal concepts 

related to energy by focusing on energy transfer and transformations. 
They are able to make connections among phenomena such as light, 
heat, magnetism, electricity, and the motion of objects.  

 

See, for example, Chemistry of Materials Activities 21 and 23. 

See, for example, Chemistry of Materials Activities 12, 14, 15, 18, 19, 
20, 21, 23, 24, 25, 26, 27, and 28; and Waves Activities 89, 91, 94, 95, 
97, and 98. 

See, for example, Energy Activities 61, 62, and 63. 

See, for example, Waves Activities 90, 91, and 93. 

See, for example, Chemistry of Materials Activities 12, 13, 14, 
15, 16, 17, 18, 19, 20, and 21. 

See, for example, Waves Activities 93, 94, 95, 96, and 98. 

See, for example, Plate Tectonics Activities 37, 38, 39, 40, 41, 
42, 43, 44, 45, 46, 47, and 48. 
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Common Core Standards  

WHST.6–8.2: Write informative/explanatory texts, including the narration of 
scientific procedures/experiments, or technical processes.  

Mathematics  
7NS.1: Apply and extend previous understandings of addition and subtraction 
to add and subtract rational numbers; represent addition and subtraction on a 
horizontal or vertical number line diagram. a) Describe situations in which 
opposite quantities combine to make 0. For example, a hydrogen atom has zero 
charge because its two constituents are oppositely charged.  
 

7NS.3: Solve real-world and mathematical problems involving the four 
operations with rational numbers. 

 

 

See, for example, Chemistry of Materials Activities 13, 15, and 17. 

See, for example, Force and Motion Activities 74, 76, 78, 81, and 82. 
 

See, for example, Weather and Atmosphere Activity 51 and Water 
Activity 35. 
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Grade    Unit 

7 3 Dynamic Equilibrium: The Human Animal 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from the New York State Performance 
Indicators (LE. 1.1a-e, g, h; 1.2a-h; 5.1a-g; 5.2a-
c, e, f,)  
• Living things are composed of cells. Cells 

provide structure and carry on major 
functions to sustain life. Cells are usually 
microscopic in size. (1.1a)  

• Some organisms are single cells; others, 
including humans, are multicellular. (1.1d)  

• Most cells have cell membranes, genetic 
material, and cytoplasm. Some cells have a 
cell wall and/or chloroplasts. Many cells 
have a nucleus. (1.1c)  

• The way in which cells function is similar in  
all living things. Cells grow and divide, 
producing more cells. Cells take in 

 
 
 
 
 
CBD 42 
 
 
 
CBD 42 
 
CBD 42; Ecology 
82 
 
 
CBD 42 
 
 
 
 

Standard 2: Information Systems  
 
Key Idea 1: Information technology is used to 
retrieve, process and communicate 
information as a tool to enhance learning.  
 

 
 

Systems and System Models:  
 
A system is an organized group of 
related objects or components; 
models can be used for understanding 
and predicting the behavior of 
systems.  
• Systems may interact with other 

systems; they may have sub-
systems and be a part of larger 
complex systems.  

• Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs— and energy, matter, 
and information flows within 
systems.  

 

Unit  
 
Through this unit, students will understand the cell, the function of organs, and how these work 
together as a system. Students must be able to explain and conclude that, despite changes, the 
connection of organ systems, and the maintenance of a proper metabolism, will provide a 
dynamic equilibrium for life.  
  
 

Essential Questions: 
How do cells function to sustain human life?  

How do human body systems function to maintain 
homeostasis?  

How can environmental conditions affect human 
survival?  

Key Ideas: 
LE. Key Idea 1: Living things are both similar to and different from each other and from nonliving things.  
LE. Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.  

SEPUP Suggested Unit: Body 
Works 

SEPUP integrates technology 
throughout several units. See, for 
example, Cell Biology and Disease 
Activities 31, 33, and 50; and Ecology 
Activities 73 and 88. 
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NYS Science Standards 
SEPUP 

Correlations 
MST Standards 

NGSS Cross-Cutting 
Concepts 

nutrients, which they use to provide energy 
for the work that cells do and to make the 
materials that a cell or an organism needs. 
(1.1b)  

• Cells are organized for more effective 
functioning in multicellular organisms. 
Levels of organization for structure and 
function of a multicellular organism include 
cells, tissues, organs, and organ systems. 
(1.1e)  

• Each system is composed of organs and 
tissues which perform specific functions and 
interact with each other. (1.2a)  

• Tissues, organs and organ systems help 
provide all cells with nutrients, oxygen, and 
waste removal. (1.2b)  

• Multicellular animals often have similar 
organs and specialized systems for carrying 
out major life activities. (1.1g)  

• Animals have a great variety of body plans 
and internal structures that contribute to 
their ability to maintain a balanced 
condition. (5.1a)  

• An organism’s overall body plan and its 
environment determine the way that the 
organism carries out the life processes. 
(5.1b)  

• All organisms require energy to survive. The 
amount of energy needed and the method 
for obtaining this energy vary among cells. 
Some cells use oxygen to release the 
energy stored in food. (5.1c)  

• The methods for obtaining nutrients vary 
among organisms. Producers, such as 
green plants, use light energy to make their 
own food. Consumers, such as animals, 
take in energy-rich foods. (5.1d) 

• Herbivores obtain energy from plants.   
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BW 12, 18 
 
 
CBD 42 
 
 
Genetics 57A, NYC 
Edition 
 
 
Genetics 57B, NYC 
Edition 
 
 
CBD 42 
 
 
 
 
Ecology 79, 80, 81, 
82 
 
 
 
 
Ecology 79, 80 

Key Idea 2: Knowledge of the impacts and  
limitations of information systems is essential 
to its effectiveness and ethical use.  

 

Standard 6: Interconnectedness  
 
Key Idea 1: Through systems thinking, 
people can recognize the commonalities that 
exist among all systems and how parts of a 
system interrelate and combine to perform 
specific functions.  

 
 

• Models are limited in that they 
only represent certain aspects of 
the system under study.  

 
 
 
 
 
 
 
 
Energy and Matter: Flows, Cycles, 
and Conservation:  
 
Tracking energy and matter flows 
into, out of, and within systems helps 
one understand their system’s 
behavior.  
• Matter is conserved because 

atoms are conserved in physical 
and chemical processes.  

• Within a natural or designed 
system, the transfer of energy 
drives the motion and/or cycling 
of matter.  

• Energy may take different forms 
(e.g. energy in fields, thermal 
energy, energy of motion).  

• The transfer of energy can be 
tracked as energy flows through 
a designed or natural system.  

 

SEPUP has activities and assessment 
scoring guides designed to support 
communicating scientific information. 
See, for example, Body Works Activity 
29. 

SEPUP teaches the commonalities 
that exist among systems throughout 
the unit. See, for example, Body 
Works Activity 12 where students 
learn about the human body systems 
as they classify organs and develop a 
3-dimensional model of several 
systems. 

See, for example, Body Works 
Activities 12, 15, 17, 18, and 
28. 

See, for example, Body 
Works Activities 14 and 
15. 
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NYS Science Standards  MST Standards 
NGSS Cross-Cutting 

Concepts 
Carnivores obtain energy from animals. 
Omnivores obtain energy from both 
plants and animals. Decomposers, such 
as bacteria and fungi, obtain energy by 
consuming wastes and/or dead 
organisms. (5.1e)  

 

 Key Idea 2: Models are simplified 
representations of objects, structures, or 
systems used in the analysis, 
explanation, interpretation, or design. 

 
Key Idea 4: Equilibrium is a state of stability 
due either to a lack of change (static 
equilibrium) or a balance between opposing 
forces (dynamic equilibrium).  

 
 
 

Structure and Function:  
 
The way an object is shaped or 
structured determines many of its 
properties and functions.  
• Complex and microscopic 

structures and systems can be 
visualized, modeled, and used to 
describe how their function 
depends on the shapes, 
composition, and relationships 
among its parts; therefore, 
complex natural and designed 
structures/systems can be 
analyzed to determine how they 
function.  

• Structures can be designed to 
serve particular functions by 
taking into account properties of 
different materials, and how 
materials can be shaped and 
used. 

SEPUP teaches that equilibrium is a 
state of stability due to either a lack of 
change or a balance between 
opposing forces in several units. See, 
for example, Ecology Activities 77 and 
85 where students learn about 
carrying capacity in an ecosystem. 

SEPUP has activities throughout the 
unit that model objects, structures 
and systems.  See, for example, Body 
Works Activities 12, 17, 18, 21, 22, 24, 
and 27. 

See, for example, Body 
Works Activities 12, 15, 
and 16. 
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  MST Standards  

  
Standard 7: Interdisciplinary Problem 
Solving  
 
Key Idea 2: Solving interdisciplinary 
problems involves a variety of skills and 
strategies, including effective work 
habits, gathering and processing 
information; generating and analyzing 
ideas; realizing ideas; making 
connections among the common themes 
of mathematics, science, and technology; 
and presenting results. 
 
 

 

SEPUP requires students to solve 
interdisciplinary problems 
involving a variety of skills and 
strategies throughout the unit.  
See, for example, Body Works  
Activity 22 where students collect 
data as they investigate the 
strength of heart muscle as they 
attempt to pump water at their 
resting pulse rate. 
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NYS Science Standards SEPUP Correlations NYS Science Standards SEPUP Correlations 
• Food provides molecules that serve as 

fuel and building material for all 
organisms. All living things, including 
plants, must release energy from their 
food, using it to carry on their life 
process. (5.2a)  

• Foods contain a variety of substances, 
which include carbohydrates, fats, 
vitamins, proteins, minerals, and water. 
Each substance is vital to the survival of 
the organism. (5.2b)  

• Regulation of an organism’s internal 
environment involves sensing the 
internal environment and changing 
physiological activities to keep 
conditions within the range required for 
survival. Regulation includes a variety 
of nervous and hormonal feedback 
systems. (5.1f)  

• The nervous and endocrine systems 
interact to control and coordinate the 
body’s responses to changes in the 
environment, and to regulate growth, 
development, and reproduction. 
Hormones are chemicals produced by 
the endocrine system; hormones 
regulate many body functions. (1.2h)  

• The respiratory system supplies oxygen 
and removes carbon dioxide (gas 
exchange). (1.2d)  

• The circulatory system moves 
substances to and from cells, where 
they are needed or produced, 
responding to changing demands. (1.2f)  
 

BW 14 
 
 
 
 
 
BW 14 
 
 
 
 
SPS 5, 7 
 
 
 
 
 
 
 
SPS 5, 6, 7; Endocrine 
system not covered. 
 
 
 
 
 
 
BW 17 
 
 
BW 24 
 
 
 
 
 
 

• The excretory system functions in the 
disposal of dissolved waste molecules, 
the elimination of liquid and gaseous 
wastes, and the removal of excess heat 
energy. (1.2e)  

• The digestive system consists of organs 
that are responsible for the mechanical 
and chemical breakdown of food. The 
breakdown process results in molecules 
that can be absorbed and transported to 
cells. (1.2c)  

• Metabolism is the sum of all chemical 
reactions in an organism. Metabolism 
can be influenced by hormones, 
exercise, diet and aging. (5.2c)  

• Energy in foods is measured in Calories. 
The total caloric value of each type of 
food varies. The number of Calories a 
person requires varies from person to 
person. (5.2d)  

• In order to maintain a balanced state, all 
organisms have a minimum daily intake 
of each type of nutrient based on 
species, size, age, sex, activity, etc. An 
imbalance in any of the nutrients might 
result in weight gain, weight loss, or 
diseased state. (5.2e)  

• The survival of an organism depends on 
its ability to sense and respond to its 
external environment. (5.1g)  

• Locomotion, necessary to escape 
danger, obtains food and shelter, and 
reproduce, is accomplished by the 
interaction of the skeletal and muscular 
systems, and coordinated by the nervous 
system. (1.2g)  

•  

BW 12, 18 
 
 
 
 
BW 12, 14 
 
 
 
 
 
NC 
 
 
 
BW web extensions 
http://sepuplhs.org/middle/ial
s/students/index.html - act19 
 
 
Bioengineering 107 
 
 
 
 
 
 
NC 
 
 
BW 16 
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
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.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  

 
WHST.6–8.4: Produce a clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose and audience.  
 

 
WHST.6–8.5: With some guidance and support from peers and adults, develop 
and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on how well purpose and audience have been 
addressed. 

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.2: The Living Environment  
• Guideline A—Organisms, populations, and communities—Learners 

understand that biotic communities are made up of plants and animals that 
are adapted to live in particular environments.  

 

 
• Guideline B—Heredity and evolution—Learners have a basic 

understanding of the importance of genetic heritage.  

 
• Guideline C—Systems and connections—Learners understand major kinds 

of interactions among organisms or populations of organisms.  
 

 
• Guideline D—Flow of matter and energy—Learners understand how 

energy and matter flow among the abiotic and biotic components of the 
environment.  

 

See, for example, Body Works Activity 16. 

See, for example, Body Works Activities 17, 19, 22, and 27. 

See, for example, Body Works Activities 15 and 23. 

See, for example, Body Works Activities 14 and 29. 
 

See, for example, Body Works Activities 14 and 29. 
 

See, for example, Ecology Activities 72, 73, 77, 78, 79, 80, 83, 
84, 85, 87, and 88. 

See, for example, Genetics Activities 54, 55, 56, 57, 58, 59, 60, 
62, 63, 64, 65, 66, and 68.  

See, for example, Ecology Activities 77, 78, 79, 84, 85, 87, and 88. 

See, for example, Ecology Activities 78, 79, 80, and 84.  
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Grade    Unit 

7 4 Dynamic Equilibrium: Other Organisms 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from the New York State Performance Indicators (LE. 1.1 b-g; 1.2 
a-f; 4.3c, d; 5.1 a-g; 5.2a-c, e; 6.2a-c)  

• Some organisms are single cells; others, 
including humans, are multicellular. (1.1d)  

• Most cells have cell membranes, genetic 
material, and cytoplasm. Some cells have a 
cell wall and/or chloroplasts. Many cells 
have a nucleus. (1.1c)  

• Cells are organized in a more effective way 
in multicellular organisms. Levels of 
organization for structure and function of a 
multicellular organism include cells, tissues, 

 
 
 
 
CBD 42 
 
CBD 42; Ecology 
82 
 
 
CBD 42 
 
 
 

Standard 2: Information Systems  
Key Idea 1: Information technology is used 
to retrieve, process, and communicate 
information as a tool to enhance learning.  

 

Structure and Function:  
 
The way an object is shaped or 
structured determines many of its 
properties and functions.  
• Complex and microscopic 

structures and systems can be 
visualized, modeled, and used to 
describe how their function 
depends on the shapes, 
composition, and relationships 
among its parts; therefore, 
complex natural and designed 

Unit  
 
This unit continues building understanding of the structure and function of other organisms, by 
exploring body systems of plants and other animals, including single-celled organisms and 
invertebrates. Students will compare and contrast how these organisms regulate and maintain 
homeostasis, drawing conclusions about their physical needs and how they maintain a dynamic 
equilibrium. [Refer to Appendix A for the Humane Treatment of Animals and Conservation Day]  
  
 

Essential Questions: 
How do differences in structures or functions promote 

biodiversity among living things?  
How do living things function to maintain a dynamic 

equilibrium?  
How do organisms adapt to their environment in order 

to survive?  
How do differences in structure and/or function 

influence biodiversity among living things?  

Key Ideas: 
LE. Key Idea 1: Living things are both similar to and different from each other and from nonliving things.  
LE. Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.  

SEPUP Suggested Unit: Covered in 
SEPUP suggested scope and 

sequence 

SEPUP integrates technology 
throughout several units. See, for 
example, Cell Biology and Disease 
Activities 31, 33, and 50; and Ecology 
Activities 73 and 88. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
organs and organ systems. (1.1e) 

• Multicellular animals often have similar 
organs and specialized systems for carrying 
out major life activities. (1.1g)  

• Each system is composed of organs and 
tissues which perform specific functions and 
interact with each other, e.g., digestion, gas 
exchange, excretion, circulation, locomotion, 
control, coordination, reproduction, and 
protection from disease. (1.2a)  

• Tissues, organs, and organ systems help to 
provide all cells with nutrients, oxygen, and 
waste removal. (1.2b)  

• All organisms require energy to survive. The 
amount of energy needed and the method 
for obtaining energy vary among cells. Some 
cells use oxygen to release the energy 
stored in food. (5.1c)  

• The methods for obtaining nutrients vary 
among organisms. Producers, such as 
green plants, use light energy to make their 
food. Consumers, such as animals, take in 
energy-rich foods. (5.1d)  

• Herbivores obtain energy from plants. 
Carnivores obtain energy from animals. 
Omnivores obtain energy from both plants 
and animals. Decomposers, such as 
bacteria and fungi, obtain energy by 
consuming wastes and/or dead organisms. 
(5.1e)  

• The digestive system consists of organs that 
are responsible for the mechanical and 
chemical breakdown of food. The 
breakdown process results in molecules that 
can be absorbed and transported to cells. 
(1.2c)  

• Food provides molecules that serve as fuel 
and building material for all organisms. All  

 
CBD 42 
 
 
BW 12 
 
 
 
 
 
BW 12, 18 
 
 
CBD 42 
 
 
 
 
Ecology 79, 80, 81, 
82 
 
 
 
Ecology 79, 80 
 
 
 
 
 
 
BW 12, 14 
 
 
 
 
 
BW 14 
 

Standard 6: Interconnectedness  
Key Idea 1: Through systems thinking, 
people can recognize the commonalities that 
exist among all systems and how parts of a 
system interrelate and combine to perform 
specific functions. 

 

Standard 7: Interdisciplinary Problem 
Solving  
Key Idea 1: The knowledge and skills of 
mathematics, science, and technology are 
used together to make informed decisions 
and solve problems, especially those relating 
to issues of science/technology/society, 
consumer decision-making, design, and 
inquiry into phenomena. 

 

structures/systems can be 
analyzed to determine how they 
function.  

• Structures can be designed to 
serve particular functions by 
taking into account properties of 
different materials, and how 
materials can be shaped and 
used.  

 

 

Scale, Proportion, and Quantity:  
In considering phenomena, it is critical 
to recognize what is relevant at 
different size, time, and energy scales, 
and to recognize proportional 
relationships between different 
quantities as scales change.  
• Time, space, and energy 

phenomena can be observed at 
various scales using models to 
study systems that are too large 
or too small.  

• The observed function of natural 
and designed systems may 
change with scale.  

• Proportional relationships (e.g., 
speed as the ratio of distance 
traveled to time taken) among 
different types of quantities 
provide information about the  

SEPUP teaches the commonalities 
that exist among systems throughout 
the unit. See, for example, Body 
Works Activity 12 where students 
learn about the human body systems 
as they classify organs and develop a 
3-dimensional model of several 
systems. 

Students combine the knowledge 
and skills of mathematics, 
science, and technology to make 
informed decisions and solve 
problems throughout several 
units. See, for example, Ecology 
Activities 77 and 85. 

See, for example, Body 
Works Activities 12, 15, 
and 16. 
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NYS Science Standards   NGSS Cross-Cutting Concepts 
living things, including plants, 
must release energy from 
their food, using it to carry on 
their life processes. (5.2a) 

  magnitude of properties and processes.  

• Scientific relationships can be represented 
through the use of algebraic expressions 
and equations.  

• Phenomena that can be observed at one 
scale may not be observable at another 
scale.  

Systems and System Models:  
 
A system is an organized group of related 
objects or components; models can be used 
for understanding and predicting the behavior 
of systems.  
• Systems may interact with other systems; 

they may have sub-systems and be a part 
of larger complex systems.  

• Models can be used to represent systems 
and their interactions—such as inputs, 
processes and outputs— and energy, 
matter, and information flows within 
systems.  

• Models are limited in that they only 
represent certain aspects of the system 
under study.  

 

See, for example, Cell Biology 
and Disease Activities 35, 36, 
37, 38, 43, and 44. 

See, for example, Body Works 
Activities 12, 15, 17, 18, and 
28. 
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NYS Science Standards SEPUP Correlations NYS Science Standards SEPUP Correlations 

• Foods contain a variety of substances, 
which include carbohydrates, fats, 
vitamins, proteins, minerals, and water. 
Each substance is vital to the survival of 
the organism. (5.2b)  

• In order to maintain a balanced state, 
all organisms have a minimum daily 
intake of each type of nutrient based on 
species, size, age, sex, activity, etc. An 
imbalance in any of the nutrients might 
result in weight gain, weight loss, or a 
disease state. (5.2e)  

• During respiration, cells use oxygen to 
release the energy stored in food. The 
respiratory system supplies oxygen and 
removes carbon dioxide (gas 
exchange). (1.2d)  

• The excretory system functions in the 
disposal of dissolved waste molecules. 
The elimination of liquid and gaseous 
wastes, and the removal of excess heat 
energy. (1.2e)  

• The circulatory system moves 
substances to and from cells, where 
they are needed or produced, 
responding to changing demands. (1.2f)  

• Regulation of an organism’s internal 
environment involves sensing the 
internal environment and changing 
physiological activities to keep 
conditions within the range required for 
survival. Regulation includes a variety 
of nervous and hormonal feedback 
systems. (5.1f)  

• The survival of an organism depends 
on its ability to sense and respond to its 
external environment. (5.1g)  

BW 14 and web extensions 
 
 
 
 
BW 14 
 
 
 
 
 
 
BW 17 
 
 
 
 
BW 12, 18 
 
 
 
 
BW 24 
 
 
 
SPS 5, 7 
 
 
 
 
 
 
 
Ecology 74, 83 
 
 

• Plants have a great variety of body plans 
and internal structures that contribute to 
their ability to maintain a balanced 
condition. (5.1a)  

• Photosynthesis is carried out by green 
plants and other organisms containing 
chlorophyll. In this process, the Sun’s 
energy is converted into and stored as 
chemical energy in the form of sugar. 
The quantity of sugar molecules 
increases in green plants during 
photosynthesis in the presence of 
sunlight. (6.2a)  

• The major source of atmospheric oxygen 
is photosynthesis. Carbon dioxide is 
removed from the atmosphere and 
oxygen is released during 
photosynthesis. (6.2b)  

• Green plants are the producers of food 
which is used directly or indirectly by 
consumers. (6.2c)  

• Metabolism is the sum of all chemical 
reactions in an organism. Regulation of 
an organism’s internal environment and 
changing physical activities to keep 
conditions within the range required for 
survival. (5.2c)  

• An organism’s body plan and its 
environment determine the way that the 
organism carries out the life processes. 
(5.1b)  

• Various body structures and functions 
change as an organism goes through its 
life cycle. (4.3c)  

 
 
 

Genetics 57A, NYC edition 
 
 
 
Ecology 81 
 
 
 
 
 
 
 
 
Ecology 81, 82 
 
 
 
 
Ecology 80, 81, 82 
 
 
NC 
 
 
 
 
 
Genetics 57B, NYC edition 
 
 
 
Genetics 57A, NYC edition 
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NYS Science Standards SEPUP Correlations NYS Science Standards SEPUP Correlations 

• Many plants have roots, stems, leaves, 
and reproductive structures. These 
organized groups of tissues are 
responsible for a plant’s life activities. 
(1.1f)  

 

Ecology 81, 82 
 
 
 
 
 

• Patterns of development vary among 
animals. In some species the young 
resemble the adult, while in others they 
do not. Some insects and amphibians 
undergo metamorphosis as they mature. 
(4.3d) 

 

Genetics 57B, NYC edition 
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
RST.6–8.3: Follow precisely a multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks.  

 
RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  

 
WHST.6–8.4: Produce a clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose and audience.  
 

 
WHST.6–8.5: With some guidance and support from peers and adults, develop 
and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on how well purpose and audience have been 
addressed.  

 

Mathematics  
7.SP.A.1: Understand that statistics can be used to gain information about a 
population by examining a sample of the population; generalizations about a 
population from a sample are valid only if the sample is representative of that 
population. Understand that random sampling tends to produce representative 
samples and support valid inferences.  

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.2: The Living Environment  
• Guideline A—Organisms, populations, and communities—Learners  

understand that biotic communities are made up of plants and animals that 
are adapted to live in particular environments.  

 

 
• Guideline B—Heredity and evolution—Learners have a basic 

understanding of the importance of genetic heritage.  

 
• Guideline C—Systems and connections—Learners understand major kinds 

of interactions among organisms or populations of organisms.  
 

 
• Guideline D—Flow of matter and energy—Learners understand how 

energy and matter flow among the abiotic and biotic components of the 
environment.  

See, for example, Body Works Activities 17, 19, 22, and 27. 

See, for example, Body Works Activities 15 and 23. 

See, for example, Weather and Atmosphere Activities 62 and 66. 

See, for example, Body Works Activities 14, 15, and 29. 

See, for example, Ecology Activities 72, 73, 77, 78, 79, 80, 83, 
84, 85, 87, and 88. 

See, for example, Genetics Activities 54, 55, 56, 57, 58, 59, 60, 
62, 63, 64, 65, 66, and 68.  

See, for example, Ecology Activities 77, 78, 79, 84, 85, 87, and 
88. 

See, for example, Ecology Activities 78, 79, 80, and 84.  
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Common Core Standards  

7.SP.A.2: Use data from a random sample to draw inferences about a 
population with an unknown characteristic of interest. Generate multiple 
samples (or simulated samples) of the same size to gauge the variation in 
estimates or predictions. 
 

 

 

See, for example, Genetics Activities 55 and 62. 
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Grade    Unit 

8 1 Reproduction, Heredity, and Evolution 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance Indicators (LE 1.2i, h, j 2.1a-e; 
2.2a-c; 3.1a-c; 3.2a–d; 4.1a-d, 4.2b; 4.3a-f; 4.4 –d; 7.2d)  

• In asexual reproduction, all genes come from 
a single parent. Asexually produced offspring 
are genetically identical to the parent. (2.1d)  

• Some organisms reproduce asexually. Other 
organisms reproduce sexually. Some 
organisms can reproduce both asexually and 
sexually. (4.1a)  

 
 
 
Genetics 57 
 
 
 
Genetics 57 
 
 
 

Standard 2: Information Systems  
Key Idea 1: Information technology is used to 
retrieve, process, and communicate 
information as a tool to enhance learning.  

Structure and Function:  
 
The way an object is shaped or 
structured determines many of its 
properties and functions.  
• Complex and microscopic 

structures and systems can be 
visualized, modeled, and used to 
describe how their function 

Unit  
 
During this unit, students will compare and contrast the processes of asexual and sexual 
reproduction. They will also learn the structure of reproductive organs as well as the function of 
the organs on the reproductive, endocrine and immune systems. This knowledge leads to the 
study of how environmental and physical factors impact and contribute to biodiversity. At the 
end of the unit, students should be able to describe the genetic product of cell division and its 
implications in terms of diversity of life. [Refer to Appendix A for the Humane Treatment of 
Animals and Conservation Day]  
  
 

Essential Questions: 
How does life on Earth continue and adapt in response 

to environmental changes?  
How may advances in genetic engineering affect the 

variations of species?  
How do environmental conditions affect the survival of 

individual organisms?  

Key Ideas: 
LE. Key Idea 1: Living things are both similar and different from each other and from nonliving things.  
LE. Key Idea 2: Organisms inherit genetic information in a variety of ways that result in continuity of structure and function between 
parents and offspring.  
LE. Key Idea 4: The continuity of life is sustained through reproduction and development.  
LE. Key Idea 7: Human decisions and activities have had a profound impact on the physical and living environment.  

SEPUP Suggested Units: Genetics 
and Evolution 

SEPUP integrates technology 
throughout several units.  See, for 
example, Genetics Activity 56 and 
Ecology Activities 73 and 88. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
• There are many methods of asexual 

reproduction, including division of a cell into 
two cells, or separation of part of an animal or 
plant from the parent, resulting in the growth 
of another individual. (4.1b)  

• In sexual reproduction typically half of the 
genes come from each parent. Sexually 
produced offspring and not identical of either 
parent. (2.1e)  

• Methods of sexual reproduction depend upon 
the species. All methods involve the merging 
of sex cells to begin the development of a 
new individual. In many species, including 
plants and humans, eggs and sperm are 
produced. (4.1c)  

• The male sex cell is the sperm. The female 
sex cell is the egg. The fertilization of an egg 
by a sperm results in a fertilized egg. (4.2a)  

• In sexual reproduction, sperm and egg each 
carry one-half of the genetic information for 
the new individual. Therefore, the fertilized 
egg contains genetic information from each 
parent. (4.2b)  

• Fertilization and/or development in organisms 
may be internal or external. (4.1d)  

• Multicellular organisms exhibit complex 
changes in development, which begin after 
fertilization. The fertilized egg undergoes 
numerous cellular divisions that will results in 
a multicellular organism, with each cell having 
identical genetic information. (4.3a)  

• In humans, the fertilized egg grows into tissue 
which develops into organs and organ 
systems before birth. (4.3b)  

• Various body structures and functions change 
as an organism goes through its life cycle. 
(4.3c)  

 

Genetics 57 
 
 
 
 
Genetics 57 
 
 
 
Genetics 57 
 
 
 
 
 
Genetics 57 
 
 
Genetics 57 
 
 
 
 
Genetics 57 
 
 
Genetics 57 
 
 
 
 
 
Genetics 57A 
 
 
Genetics 57A 
 
 

Standard 6: Interconnectedness: Common 
Themes  
Key Idea 4: Equilibrium is a state of stability 
due either to a lack of change (static 
equilibrium) or a balance between opposing 
forces (dynamic equilibrium).  

 
Key Idea 5: Identifying patterns of 
change is necessary for making 
predictions about future behavior and 
conditions. 

Standard 7: Interdisciplinary Problem 
Solving  

Key Idea 1: The knowledge of science,  

depends on the shapes, 
composition, and relationships 
among its parts; therefore, 
complex natural and designed 
structures/systems can be 
analyzed to determine how they 
function.  

• Structures can be designed to 
serve particular functions by 
taking into account properties of 
different materials, and how 
materials can be shaped and 
used.  

 

Patterns:  
 
Observed patterns in nature guide 
organization and classification and 
prompt questions about relationships 
and causes underlying them.  
• Macroscopic patterns are related 

to the nature of microscopic and 
atomic-level structure.  

• Patterns in rates of change and 
other numerical relationships can 
provide information about natural 
and human-designed systems.  

• Patterns can be used to identify 
cause and effect relationships.  

• Graphs, charts, and images can  
 

Changes in weather are caused 
by constantly changing 
movement of cold vs. warm air, 
which are associated with 
changes in barometric pressure. 
These dynamic changes are 
contrasted with a more steady 
state or static equilibrium as 
represented by stationary fronts. 
See for example IAES 51, 69. 

SEPUP has students identify 
patterns of change to make 
predictions throughout the 
Genetics and Evolution units.  
See, for example, Genetics 
Activities 59, 60, 61, and 66; and 
Evolution Activities 89, 98, and 99. 

See, for example, Body 
Works Activities 12, 15, 
and 16. 
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  MST Standards NGSS Cross-Cutting Concepts 

  
mathematics, and technology are used 
together to make informed decisions 
and solve problems, especially those 
relating to issues of 
science/technology/society, consumer 
decision-making, design, and inquiry 
into phenomena. 

 

 
 

be used to identify patterns in data.  
 

Cause and Effect: Mechanism and 
Prediction:  
 
Events have causes, sometimes simple, 
sometimes multifaceted. Deciphering causal 
relationships, and the mechanisms by which 
they are mediated, is a major activity of science 
and engineering.  
• Relationships can be classified as causal or 

correlational, and correlation does not 
necessarily imply causation.  

• Cause and effect relationships may be 
used to predict phenomena in natural or 
designed systems.  

• Phenomena may have more than one 
cause, and some cause and effect 
relationships in systems can only be 
described using probability.  

 

Students combine the 
knowledge and skills of 
mathematics, science, and 
technology to make informed 
decisions and solve problems 
throughout several units. See, 
for example, Ecology Activities 
77 and 85. 

See, for example, Genetics Activities 
54, 55, 59, 60, and 66; and Evolution 
Activities 89, 98, and 99. 

See, for example, Genetics 
Activities 55, 58, 59, 60, 61, 
62, 63, 64, 65, 66, and 68; and 
Evolution Activities 94, 95, 
and 96. 
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NYS Science Standards SEPUP 

Correlations 
NYS Science Standards SEPUP 

Correlations 
NYS Science Standards SEPUP 

Correlations 
• Patterns of development 

vary among animals. In 
some species the young 
resemble the adult, while in 
others they do not. Some 
insects and amphibians 
undergo metamorphosis as 
they mature. (4.3d)  

• Patterns of development 
vary among plants. In seed-
bearing plants, seeds 
contain stored food for early 
development. Their later 
development into adulthood 
is characterized by varying 
patterns of growth from 
species to species. (4.3e)  

• As an individual organism 
ages, various body 
structures and functions 
change. (4.3f)  

• In multicellular organisms, 
cell division is responsible 
for growth, maintenance, 
and repair. In some one-
celled organisms, cell 
division is a method of 
asexual reproduction. (4.4a)  

• In one type of cell division, 
chromosomes are 
duplicated and then 
separated into two identical 
and complete sets to be 
passed to each of the two 
resulting cells. In this type of 
cell division, the hereditary 
information is identical in all 

Genetics 57B 
 
 
 
 
 
 
 
Genetics 57B 
 
 
 
 
 
 
 
 
Genetics 57B 
 
 
 
Genetics 57 
 
 
 
 
 
 
Genetics 57, 
65 
 
 
 
 
 
 
 

• Each human cell contains a 
copy of all genes needed to 
produce a human being. 
(2.1c)  

• In all organisms, genetic 
traits are passed on from 
generation to generation. 
(2.2a)  

• Some genes are dominant 
and some are recessive. 
Some traits are inherited by 
mechanism other than 
dominance and 
recessiveness. (2.2b)  

• The probability of traits 
being expressed can be 
determined using models of 
genetic inheritance. Some 
models of predictions are 
pedigree and Punnett 
squares. (2.2c)  

• The processes of sexual 
reproduction and mutation 
have been given rise to a 
variety of traits within 
species. (3.1a)  

• The male and female 
reproductive systems are 
responsible for producing 
sex cells necessary for the 
production of offspring. (1.2i)  

• The nervous and endocrine 
systems interact to control 
and coordinate the body’s 
responses to changes in the 
environment, and to regulate 
growth, development, and 

Genetics 63 
 
 
 
Genetics 57, 
63 
 
 
Genetics 60, 
65 
 
 
 
 
Genetics 61 
 
 
 
 
 
 
Genetics 63; 
Evolution 89 
 
 
 
Genetics 63 
 
 
 
 
 
SPS 5, 6, 7 
 
 
 
 

• Changes in environmental 
conditions can affect the 
survival of individual 
organisms with a particular 
trait. Small differences 
between parents and 
offspring can accumulate in 
successive generations so 
that descendants are very 
different from their 
ancestors. Individual 
organisms with certain traits 
are more likely to survive 
and have offspring than 
individuals without those 
traits. (3.1b)  

• Human activities such as 
selective breeding and 
advances in genetic 
engineering may affect the 
variations of species. (3.1c)  

• In all environments, 
organisms with similar 
needs may compete with 
one another for resources. 
(3.2a)  

• Extinction of species occurs 
when the environment 
changes and the adaptive 
characteristics of a species 
are insufficient to permit its 
survival. Extinction of 
species is common. Fossils 
are evidence that a great 
variety of species existed in 
the past. (3.2b)  

• Many thousands of layers of 

Evolution 89, 
96, 97 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evolution 101 
 
 
 
 
Evolution 89, 
101 
 
 
 
Evolution 89, 
92, 98 
 
 
 
 
 
 
 
 
Evolution 93 
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NYS Science Standards SEPUP 
Correlations 

NYS Science Standards SEPUP 
Correlations 

NYS Science Standards SEPUP 
Correlations 

the cells that result. (4.4b)  
• Another type of cell division 

accounts for the production 
of egg and sperm cells in 
sexually reproducing 
organisms. The eggs and 
sperm resulting from this 
type of cell division contain 
one-half of the hereditary 
information. (4.4c)  

• Cancers are a result of 
abnormal cell division. (4.4d)  

• Hereditary information is 
contained in genes. Genes 
are composed of DNA that 
makes up the chromosomes 
of cells. (2.1a)  

• Each gene carries a single 
unit of information. A single 
inherited trait of an individual 
can be determined by one 
pair or by many pairs of 
genes. A human cell 
contains thousands of 
different genes. (2.1b) 

 

 
Genetics 57, 
65 
 
 
 
 
 
 
 
BW 11 
 
Genetics 63 
 
 
 
 
Genetics 63 
 
 
 
 
 
 
 
 
 
 
 
 
 

reproduction. Hormones are 
chemicals produced by the 
endocrine system; 
hormones regulate many 
body functions. (1.2h)  

• Disease breaks down the 
structures or functions of an 
organism. Some diseases 
are the result of failures of 
the system. Other diseases 
are the result of damage by 
infection from other 
organisms (germ theory). 
Specialized cells protect the 
body from infectious 
disease. The chemicals they 
produce identify and destroy 
microbes that enter the 
body. (1.2j)  

 

 
 
 
 
 
CBD 37 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sedimentary rock provide 
evidence for the long history 
of Earth and for the long 
history of changing lifeforms 
whose remains are found in 
the rocks. Recently 
deposited rock layers are 
more likely to contain fossils 
resembling existing species. 
(3.2c)  

• Although the time needed 
for changes in a species is 
usually great, some species 
of insects and bacteria have 
undergone significant 
change in just a few years. 
(3.2d)  

• Since the Industrial 
Revolution, human activities 
have resulted in major 
pollution of air, water, and 
soil. Pollution has 
cumulative ecological 
effects such as acid rain, 
global warming, or ozone 
depletion. The survival of 
living things on our planet 
depends on the 
conservation and protection 
of Earth’s resources. (7.2d)  

 

 
 
 
 
 
 
 
 
 
 
Evolution 100, 
101 
 
 
 
 
 
Water 34, 44, 
52 
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
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.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  

 
WHST.6–8.4: Produce a clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose and audience.  
 

 
 
 
  

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.2: The Living Environment  
• Guideline A—Organisms, populations, and communities—Learners 

understand that biotic communities are made up of plants and animals 
that are adapted to live in particular environments.  

 

 
• Guideline B—Heredity and evolution—Learners have a basic 

understanding of the importance of genetic heritage.  
!

!
• Guideline C—Systems and connections—Learners understand major 

kinds of interactions among organisms or populations of organisms.!!
 

See, for example, Genetics Activity 57; and Evolution Activities 89, 
97, and 101. 

See, for example, Genetics Activities 54, 59, 61, and 65; and 
Evolution Activities 92, 93, 95, 96, and 100. 

See, for example, Genetics Activities 55, 56, 59, 61, 65, 66, and 69. 

See, for example, Weather and Atmosphere Activities 62 and 66. 
 

See, for example, Evolution Activities 89, 95, 96, 97, and 98. 

See, for example, Genetics Activities 54, 55, 56, 57, 58, 59, 60, 
62, 63, 64, 65, 66, and 68. 

See, for example, Evolution Activities 95, 96, 97, and 101. 
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Common Core Standards  

WHST.6–8.5: With some guidance and support from peers and adults, develop 
and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on how well purpose and audience have been 
addressed.  

 
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.  
 

 
WHST.6–8.8: 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. 

Mathematics  
6.RP.A.3: Use ratio and rate reasoning to solve real-world and mathematical 
problems.  
 

 

 

See, for example, Genetics Activities 64, 67, 70, and 71. 
 

See, for example, Genetics Activities 57, 60, 63, 67, 68, and 69; and 
Evolution Activities 89, 94, and 97. 

See, for example, Genetics Activities 67, 69, and 71. 

See, for example, Evolution Activity 92. 
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Common Core Standards  

7.SP.C.5: Understand that the probability of a chance event is a number 
between 0 and 1 that expresses the likelihood of the event occurring. Larger 
numbers indicate greater likelihood. A probability near 0 indicates an unlikely 
event, a probability around 1/2 indicates an event that is neither unlikely nor 
likely, and a probability near 1 indicates a likely event.  

 
7.SP.C.6: Approximate the probability of a chance event by collecting data on 
the chance process that produces it and observing its long-run relative 
frequency, and predict the approximate relative frequency given the probability. 
For example, when rolling a number cube 600 times, predict that a 3 or 6 would 
be rolled roughly 200 times, but probably not exactly 200 times.  

 
8.EE.3: Use numbers expressed in the form of a single digit times an integer 
power of ten to estimate very large or very small quantities, and to express how 
many times as much as one is than the other. For example, estimate the 
population of the United States as the 3x10^8 and the population of the world 
as 7x10^9, and determine that the world population is more than 20 times 
larger. 
 

 

NC 

NC 
 

NC 
 



Grade 8 67 

Grade    Unit 

8 2 Forces and Motion on Earth 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance 
Indicators (PS. 5.1a-e; 5.2b)  
• The motion of an object is always judged 

with respect to some other object or point. 
The idea of absolute motion or rest is 
misleading. (5.1a)  

• The motion of an object can be described by 
its position, direction of motion, and speed. 
(5.1b)  

• An object’s motion is the result of the 
combined effect of all forces acting on the 
object. A moving object that is not subjected 
to a force will continue to move at a constant 
speed in a straight line. An object at rest will 
remain at rest. (5.1c)  

 
 
 
 
FM 80 
 
 
 
FM 74, 75 
 
 
FM 80 
 
 
 
 
 

Standard 2: Information Systems  
Key Idea 1: Information technology is used 
to retrieve process and communicate 
information as tools to enhance learning.  

Standard 6: Interconnectedness – 
Common Themes  
Key Idea 1: Through systems thinking, 
people can recognize the commonalities that 
exist among all system and how parts of a 

Cause and Effect: Mechanism and 
Prediction:  
 
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, and 
the mechanisms by which they are 
mediated, is a major activity of 
science and engineering.  
• Relationships can be classified as 

causal or correlational, and 
correlation does not necessarily 
imply causation.  

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 

Unit  
 
During this unit, students will learn the effects of different types of forces on the motion of 
objects, through the study of the Newton’s laws of motion. Students should be able to explain 
how changes in motion, perspective, and reference of objects, depend on different variables 
such as mass, direction of motion, and frame of reference.  
  
 

Essential Questions: 
How do we apply the laws of motion to explain the 

movement of objects on Earth?  
To what extent do variables affect motion and force?  

How can people use the laws of motion to ensure 
safety?  

Key Ideas: 
PS. Key Idea 1: The Earth and celestial phenomena can be described by principles of relative motion and perspective.  
PS. Key Idea 5: Energy and matter interact through forces that result in changes in motion.  

SEPUP Suggested Unit: Force and 
Motion 

SEPUP integrates technology 
throughout the unit. See, for 
example, Force and Motion 
Activities 74, 82, and 85. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
• Force is directly related to an object’s mass 

and acceleration. The greater the force, the 
greater the change in motion. (5.1d)  

• For every action there is an equal and 
opposite reaction. (5.1e)  

• Electric currents and magnets can exert a 
force on each other. (5.2b)  

 

 
FM 78, 80 
 
 
FM 80 
 
Energy 65A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

system interrelate and combine to perform 
specific functions.  

 
Key Idea 2: Models are simplified 
representations of objects, structures, or 
systems used in analysis, explanations, 
interpretation, or design. 
 

 
Key Idea 5: Identifying patterns of change is 
necessary for making predictions about 
future behavior and conditions. 5.1—Use  
 
 

designed systems.  
• Phenomena may have more than 

one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability.  

 

Systems and System Models:  
 
A system is an organized group of 
related objects or components; 
models can be used for understanding 
and predicting the behavior of 
systems.  
• Systems may interact with other 

systems; they may have sub-
systems and be a part of larger 
complex systems.  

• Models can be used to represent 
systems and their interactions—
such as inputs, processes, and 
outputs— and energy, matter, 
and information flows within 
systems.  

 
 
 

SEPUP teaches the 
commonalities that exist among 
systems in several of their units. 
See, for example, Energy 
Activities 57-58 which take a 
systems view to show that energy 
is never created nor destroyed, 
just changed from one form to 
another. Energy Activities 71-72 
take a systems view to design an 
energy efficient home, as you 
have to examine major 
component parts of the home to 
improve efficiency. 

SEPUP has activities throughout the 
unit that model objects, structures 
and systems. See, for example, Force 
and Motion Activities 85 and 86. 
 

See, for example, Force and 
Motion Activities 76, 77, 78, 
79, 81, 82, 83, 84, and 86. 



Grade 8 69 

 

  MST Standards NGSS Cross-Cutting Concepts 

  
simple linear equations to represent how a 
parameter changes with time.  

 

Standard 7: Interdisciplinary – Problem Solving  
 
Key Idea 1: The knowledge of science, 
mathematics, and technology are used together to 
make informed decisions and solve problems, 
especially those relating to issues of 
science/technology/society, consumer decision-
making, design, and inquiry into phenomena. 

• Models are limited in that they only 
represent certain aspects of the system 
under study.  

 

Patterns:  
 
Observed patterns in nature guide 
organization and classification and prompt 
questions about relationships and causes 
underlying them.  
• Macroscopic patterns are related to the 

nature of microscopic and atomic-level 
structure.  

• Patterns in rates of change and other 
numerical relationships can provide 
information about natural and human-
designed systems.  

• Patterns can be used to identify cause 
and effect relationships.  

• Graphs, charts, and images can be used 
to identify patterns in data.  

 

 

SEPUP has students identify 
patterns of change to make 
predictions throughout the Force 
and Motion unit.  See, for 
example, Force and Motion 
Activities 75, 78, and 83. 

SEPUP integrates the knowledge and 
skills of mathematics, science and 
technology throughout the Force and 
Motion unit.  See, for example, Force 
and Motion Activities 74, 82, and 85. 

See, for example, Force and 
Motion Activity 85. 
 

See, for example, Force 
and Motion Activities 75, 
77, and 83.  
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
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.6–8.4: Determine the meaning of symbols, key terms and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  
 

RST.6–8.9: Compare and contrast the information gained from experiments, 
simulations, video, or multimedia sources with that gained from reading text on 
the same topic.  

 
WHST.6–8.1: Write informative/explanatory texts, including the narration of 
historical events, scientific procedures/experiments, or technical processes.  
 

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.1: The Earth as a Physical System  
• Guideline A—Processes that shape the Earth—Learners have a basic 

understanding of most of the physical processes that shape the Earth. 
They are able to explore the origin of differences in physical patterns.  

 

 
 

• C—Energy—Learners begin to grasp formal concepts related to 
energy by focusing on energy transfer and transformations. They are 
able to make connections among phenomena such as light, heat, 
magnetism, electricity, and the motion of objects.  

 

See, for example, Force and Motion Activities 80, 84, and 88. 

See, for example, Force and Motion Activities 74, 76, 77, 78, 79, 81, 
82, 83, and 86. 

See, for example, Energy Activities 61, 62, and 63. 

See, for example, Force and Motion Activities 78, 80, and 81. 

See, for example, Force and Motion Activity 88. 

See, for example, Plate Tectonics Activities 37, 38, 39, 40, 41, 
42, 43, 44, 45, 46, 47, and 48. 

See, for example, Energy Activities 61, 62, 63, 64, 65, 65A, 66, 
67, 68, 69, 70, and 71. 
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Common Core Standards  

WHST.6–8.8: 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 of citation.  
 

 
WHST.6–8.9: Draw evidence from informational texts to support analysis, 
reflection, and research.  

 

Mathematics  
8.EE.B.5: Graph proportional relationships, interpreting the unit rate as the 
slope of the graph. Compare two different proportional relationships 
represented in different ways. For example, compare a distance-time graph to a 
distance-time equation to determine which of two moving objects has greater 
speed. 

 

 

 

See, for example, Ecology Activities 73 and 88. 

See, for example, Force and Motion Activities 80 and 84. 

See, for example, Force and Motion Activity 75. 
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Grade    Unit 

8 3 The Sun, Earth, and Moon System 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance Indicators (1.1d,e,h, i, g; 1.1a-
c; 5.1a, b, c; 5.2a)  

• Most objects in the solar system have 
regular and predictable motion. These 
motions explain such phenomena as a day, 
a year, and phases of the Moon; eclipses, 
tides, meteor showers, and comets. (1.1e)  

• The apparent motions of the Sun, Moon, 
planets and stars across the sky can be 
explained by Earth’s rotation and revolution. 
Earth’s rotation causes the length of one day 

 
 
 
 
Earth in Space 79, 
80, 82; Exploring 
Space 94 
 
 
ES 73, 74 
 
 

Standard 2: Information Systems  
Key Idea 1: Information technology is used to 
retrieve, process, and communicate 
information as a tool to enhance learning.  

 

Patterns:  
 
Observed patterns in nature guide 
organization and classification and 
prompt questions about relationships 
and causes underlying them.  
• Macroscopic patterns are related 

to the nature of microscopic and 
atomic-level structure.  

• Patterns in rates of change and 
other numerical relationships can 

Unit  
 
This unit studies the interactions and relationship between the Sun, Earth, and Moon. 
Predictable motions of the Moon and Earth cause natural phenomena that impact life on Earth. 
Students will understand better the concepts of patterns, cause and effect, and energy, when 
they construct models that will best represent their explanation about how forces maintain the 
Sun, Earth, and Moon system in a predictable motion, and how this predictable motion is the 
effect of many natural events, such as tides and eclipses.  
  
 

Essential Questions: 
What roles do forces play in the patterns and stability 

of the solar system?  
How do the forces in the solar system affect 

phenomena on Earth?  
How do scientists use technology to understand the 

behavior of the Sun, Earth, and Moon system?  
How did scientists and philosophers use the 

environment around them to explain and formulate 
ideas about our time system?   

Key Ideas: 
PS. Key Idea 1: The Earth and celestial phenomena can be described by principles of relative motion and perspective.  
PS. Key Idea 5: Energy and matter interact through forces that result in changes in motion.  

SEPUP Suggested Unit: Earth in Space 
and Exploring Space 

SEPUP integrates technology 
throughout the unit.  See, for 
example, Earth in Space Activities 
76 and 81. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
to be approximately 24 hours. This rotation 
also causes the Sun and Moon to appear to 
rise along the eastern horizon and to set 
along the western horizon. Earth’s revolution 
around the Sun defines the length of the 
year as 365 and 1/4 days. (1.1h)  

• The tilt of Earth’s axis of rotation and the 
revolution of Earth around the Sun cause 
seasons on Earth. The length of daylight 
varies depending on latitude and season. 
(1.1i)  

• Moons are seen by reflected light. Our Moon 
orbits earth, while Earth orbits the Sun. The 
Moon’s phases as observed from Earth are 
the result of seeing different portions of the 
lighted area of the Moon’s surface. The 
phases repeat in a cyclic pattern in about 
one month. (1.1g)  

• Earth’s Sun is an average-sized star. The 
Sun is more than a million times greater in 
volume than Earth. (1.1a)  

• Other stars are like the Sun but are so far 
away that they look like points of light. 
Distances between stars are vast compared 
to distances within our solar system. (1.1b)  

• The Sun and the planets that revolve around 
it are the major bodies in the solar system. 
Other members include comets, moons, and 
asteroids. Earth’s orbit is nearly circular. 
(1.1c)  

• Gravity is the force that keeps planets in 
orbit around the Sun and the Moon in orbit 
around the Sun. (1.1d)  

• The latitude/longitude coordinate system 
and our system of time are based on 
celestial observations. (1.1f)  

• The motion of an object is always judged 
with respect to some other object or point. 

 
 
 
 
 
 
ES 77, 78 
 
 
 
 
ES 80, 81 
 
 
 
 
 
 
EX 92 
 
 
EX 92 
 
 
 
EX 88 
 
 
 
 
EX 95, 96 
 
 
NC 
 
 
FM 80 
 

 
Key Idea 2: Knowledge of the impacts and 
limitations of information systems is essential 
to its effectiveness and ethical use.  

 

Standard 6: Interconnectedness – 
Common Themes  
 
Key Idea 2: Models are simplified 
representations of objects, structures, or 
systems used in analysis, explanations, 
interpretation, or design. 

 
Key Idea 3: The grouping of magnitudes and 
size, time, frequency, and pressures or other 
units of measurement into a series of relative 
order provides a useful way to deal with the 

provide information about natural 
and human-designed systems.  

• Patterns can be used to identify 
cause and effect relationships  

• Graphs, charts, and images can 
be used to identify patterns in 
data.  

Cause and Effect: Mechanism and 
Prediction:  
 
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, and 
the mechanisms by which they are 
mediated, is a major activity of 
science and engineering.  
• Relationships can be classified as 

causal or correlational, and 
correlation does not necessarily 
imply causation.  

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.  

 
 
 
 
 
 

SEPUP has activities and 
assessment scoring guides 
designed to support 
communicating scientific 
information. See, for example, 
Earth in Space Activity 84 and 
Exploring Space Activity 98. 

SEPUP has activities throughout 
the unit that model objects, 
structures and systems. See, for 
example, Earth in Space Activities 
71, 72, 73, 74, 75, 76, 77, 78, 79, 
80, 81, and 82; and Exploring 
Space Activities 90, 91, 93, 95, 
and 96.  

See, for example, Earth in 
Space Activities 71, 72, 75, 76, 
79, 80, 82, and 85; and 
Exploring Space Activity 95. 
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NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
The idea of absolute motion or rest is 
misleading. (5.1a)  

• The motion of an object can be described by 
its position, direction of motion, and speed. 
(5.1b)  

• An object’s motion is the result of the 
combined effect of all forces acting on the 
object. A moving object that is not subjected 
to a force will continue to move at a constant 
speed in a straight line. An object at rest will 
remain at rest. (5.1c)  

• Every object exerts gravitational force on 
every other object. Gravitational force 
depends on how much mass the objects 
have and how far apart they are. Gravity is 
on the forces acting on orbiting objects and 
projectiles. (5.2a) 

  
 

 
 
FM 74, 75 
 
 
FM 80 
 
 
 
 
 
EX 95, 96 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

immense range and the changes in scale that 
affect the behavior and design of systems.  

 
Key Idea 5: Identifying patterns of change is 
necessary for making predictions about 
future behavior and conditions. 5.1 – Use 
simple linear equations to represent how a 
parameter changes with time.  

 

Standard 7: Interdisciplinary Problem 
Solving  
 
Key Idea 1: The knowledge of science, 
mathematics, and technology are used 
together to make informed decisions and 
solve problems, especially those relating to 
issues of science/technology/society, 
consumer decision-making, design, and 
inquiry into phenomena. 

 
•  
• Phenomena may have more than 

one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability.  

 

Scale, Proportion, and Quantity:  
 
In considering phenomena, it is critical 
to recognize what is relevant at 
different size, time, and energy scales, 
and to recognize proportional 
relationships between different 
quantities as scales change.  
• Time, space, and energy 

phenomena can be observed at 
various scales using models to 
study systems that are too large 
or too small.  

• The observed function of natural 
and designed systems may 
change with scale.  

• Proportional relationships (e.g., 
speed as the ratio of distance 
traveled to time taken) among 
different types of quantities 
provide information about the  

See, for example, Exploring Space 
Activities 90, 91, and 95. 

See, for example, Earth in Space 
Activities 72, 76, 79, 80, and 82; and 
Exploring Space Activities 85 and 95. 

See, for example, Earth in Space 
Activities 76 and 81. 

See, for example, Earth in 
Space Activities 71, 72, 73, 74, 
75, 76, 77, 78, 79, 80, 81, and 
82; and Exploring Space 
Activities 95 and 96. 
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   NGSS Cross-Cutting Concepts 
   

magnitude of properties and processes.  
• Scientific relationships can be represented through 

the use of algebraic expressions and equations.  
• Phenomena that can be observed at one scale 

may not be observable at another scale.  

Systems and System Models:  
 
A system is an organized group of related objects or 
components; models can be used for understanding 
and predicting the behavior of systems.  
• Systems may interact with other systems; they may 

have sub-systems and be a part of larger complex 
systems.  

• Models can be used to represent systems and their 
interactions—such as inputs, processes and 
outputs— and energy, matter, and information 
flows within systems.  

• Models are limited in that they only represent 
certain aspects of the system under study. 

See, for example, Earth in Space Activities 
76, 81, and 84; and Exploring Space 
Activities 90 and 91. 

See, for example, Earth in Space 
Activities 71, 72, 73, 74, 75, 76, 77, 
78, 79, 80, 81, and 82; and 
Exploring Space Activities 90, 91, 
93, 95, and 96. 



Grade 8 76 

 

Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
RST.6–8.1: Cite specific textual evidence to support analysis of science and 
technical texts.  

 
RST.6–8.2: Determine the central ideas or conclusions of a text; provide an 
accurate summary of the text distinct from prior knowledge or opinions.  
 

 
RST.6–8.3: Follow precisely a multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks.  

 
RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  

RST.6–8.5: Analyze the structure an author uses to organize a text, including 
how the major sections contribute to the whole and to an understanding of the 
topic.  

 

Strand 2.1: The Earth as a Physical System  
  

• Guideline A—Processes that shape the Earth—Learners have a basic 
understanding of most of the physical processes that shape the Earth. 
They are able to explore the origin of differences in physical patterns.  

 

 
 

• Guideline C—Energy—Learners begin to grasp formal concepts 
related to energy by focusing on energy transfer and transformations. 
They are able to make connections among phenomena such as light, 
heat, magnetism, electricity, and the motion of objects.  

 

See, for example, Exploring Space Activities 87, 92, and 96. 

See, for example, Energy Activities 57 and 64. 

See, for example, Energy Activities 54, 56, 56A, 59, 60, 61, 62, 63, 
65, 65A, 66, 67, 68, 69, 70. 
 

See, for example, Energy Activities 61, 62, and 63. 

This Key Idea is not directly addressed in the SEPUP science 
curriculum. 

See, for example, Plate Tectonics Activities 37, 38, 39, 40, 41, 
42, 43, 44, 45, 46, 47, and 48. 

See, for example, Energy Activities 61, 62, 63, 64, 65, 65A, 66, 
67, 68, 69, 70, and 71. 



Grade 8 77 

 

Common Core Standards  

RST.6–8.8: Distinguish among facts, reasoned judgment based on research 
findings, and speculation in a text.  

 
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.  

 
WHST.6–8.1 (a-e): Write arguments focused on discipline-specific content.  

 
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.  
 

 
WHST.6–8.9: Draw evidence from informational texts to support analysis, 
reflection, and research.  

 

 

 

See, for example, Earth in Space Activity 77 and Exploring Space 
Activities 89 and 98.  
 

See, for example, Earth in Space Activities 74, 75, 76, 77, and 78.  

See, for example, Exploring Space Activities 88, 92, and 95.  

See, for example, Weather and Atmosphere Activity 52.  

See, for example, Earth in Space Activity 78 and Exploring Space 
Activity 92.  



Grade 8 78 

Common Core Standards  

 

Mathematics  
8.EE.A.4: Perform operations with numbers expressed in scientific notation, 
including problems where both decimal and scientific notation are used. Use 
scientific notation and choose units of appropriate size for measurements of 
very large or very small quantities (e.g., use millimeters per year for seafloor 
spreading). Interpret scientific notation that has been generated by technology. 
 

 
 

See, for example, Water Activity 40. 
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Grade    Unit 

8 4 Humans and the Environment: Needs and Tradeoffs 
 

 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Major Understandings:  
Quoted from New York State Performance Indicators (LE.1.2j, 3.2a, b; 
4.4d; 5.2a-d, f; 6.1c; 7.1e, 7.2b, c, d) (PS. 4.1a-e; 4.4d ,e; PS. 4.5a, b)  

• In all environments, organisms with similar 
needs may compete with one another for 
resources. (3.2a)  

• Extinction of a species occurs when the 
environment changes and the adaptive 
characteristics of a species are insufficient 
to permit its survival. Extinction of species is 
common. Fossils are evidence that a great 
variety of species existed in the past. (3.2b)  

• The Sun is a major source of energy for 

 
 
 
 
Evolution 89, 101 
 
 
Evolution 89, 92, 98 
 
 
 
 
 
Energy 69, 70 

Standard 2: Information Systems  
 
Key Idea 1: Information technology is used to 
retrieve, process, and communicate 
information as a tool to enhance learning.  

 
Key Idea 2: Knowledge of the impacts and 

Patterns:  
 
Observed patterns in nature guide 
organization and classification and 
prompt questions about relationships 
and causes underlying them.  
• Macroscopic patterns are related 

to the nature of microscopic and 
atomic-level structure.  

• Patterns in rates of change and 
other numerical relationships can 
provide information about natural 
and human-designed systems.  

Unit  
 
This unit studies energy and materials needs, and how the use of resources of energy impacts 
the environment for living things. At the end of this unit, students should be able to discuss the 
impact of the use of energy resources and publish written sources about solutions to different 
environmental issues, and pose the use of alternative energy resources. [Refer to Appendix A 
for the Humane Treatment of Animals and Conservation Day]  
 

Essential Questions: 
How does human consumption of resources affect the 

environment and our health?  
How do environmental changes and adaptive 
characteristics of a species affect survival?  

How can energy resources affect the future planning 
for the continuity of life on Earth?  

Key Ideas: 
LE. Key Idea 3: Individual organisms change over time.  
PS. Key Idea 4: Energy exists in many forms, and when these forms change, energy is conserved.  
LE. Key Idea 6: Plants and animals depend on each other and their physical environment.  
LE. Key Idea 7: Human decisions and activities have had a profound impact on the physical and living environment.  

SEPUP Suggested 
Unit: Covered in 

SEPUP suggested 
scope and sequence 

SEPUP integrates technology 
throughout several units.  See, for 
example, Weather and Atmosphere 
Activities 61, 62, 64, and 68. 



Grade 8 80 

NYS Science Standards SEPUP 
Correlations MST Standards NGSS Cross-Cutting 

Concepts 
Earth. Other sources of energy include 
nuclear and geothermal energy. (4.1a) !

• Fossil fuels contain stored solar energy and 
are considered nonrenewable resources. 
They are a major resource of energy in the 
United States. Solar energy, wind, moving 
water, and biomass are some examples of 
renewable energy resources. (4.1b)  

• Most activities in everyday life involve one 
form of energy being transformed into 
another. For example, the chemical energy 
in gasoline is transformed into mechanical 
energy in an automobile engine. Energy, in 
the form of heat, is almost always one of the 
products of energy transformation. (PS. 
4.1c)  

• Different forms of energy include heat, light, 
electrical, mechanical, sound, nuclear, and 
chemical. Energy is transformed in many 
ways. (PS. 4.1d)  

• Energy can be considered to be either 
kinetic energy, which is energy of motion, or 
potential energy, which depends on relative 
position. (4.1e)  

• Electrical energy can be produced from a 
variety of energy sources and can be 
transformed into almost any other form of 
energy. (PS. 4.4d)  

• Electrical circuits provide a means of 
transferring electrical energy. (PS. 4.4e)  

• Matter is transferred from one organism to 
another and between organisms and their 
physical environment. Water, nitrogen, 
carbon dioxide, and oxygen are examples of 
substances cycled between the living and 
nonliving environment. (6.1c)  

 

 
 
Energy 64 
 
 
 
 
 
Energy 58 
 
 
 
 
 
 
 
Energy 57 
 
 
 
Energy 54, 55 
 
 
 
Energy 64, 65, 68 
 
 
 
Energy 65, 66 
 
Ecology 79, 80 
 
 
 
 
 
 
 

limitations of information systems is essential 
to its effectiveness and ethical use.  
 

 
Key Idea 3: Information technology can have 
positive and negative impacts on society, 
depending upon how it is used. 

 

Standard 6: Interconnectedness: Common 
Themes  
 
Key Idea 2: Models are simplified 
representations of objects, structures, or 
systems used in analysis, explanation, 
interpretation, or design.  
 

• Patterns can be used to identify 
cause and effect relationships.  

• Graphs, charts, and images can 
be used to identify patterns in 
data.  

 

Cause and Effect: Mechanism and 
Prediction:  
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, and 
the mechanisms by which they are 
mediated, is a major activity of 
science and engineering.  
• Relationships can be classified as 

causal or correlational, and 
correlation does not necessarily 
imply causation.  

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.  

• Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability.  

 

SEPUP has activities and assessment 
scoring guides designed to support 
communicating scientific information 
throughout several units. See, for 
example, Cell Biology and Disease 
Activities 31, 37, and 53. 

This Key Idea is not directly 
addressed in the SEPUP science 
curriculum. 

SEPUP has activities throughout 
several units that model objects, 
structures and systems. See, for 
example, Energy Activities 60 and 70. 

See, for example, Evolution 
Activities 88, 98, and 99. 

See, for example, Evolution 
Activities 94, 95, and 96. 



Grade 8 81 

 

  MST Standards 
NGSS Cross-Cutting 

Concepts 
  Key Idea 4: Equilibrium is a state of stability 

due either to a lack of change (static 
equilibrium) or a balance between opposing 
forces (dynamic equilibrium).  

 
Key Idea 5: Identifying patterns of change is 
necessary for making predictions about future 
behavior and conditions.  

 
 
 
 
 
 

Systems and System Models:  
 
A system is an organized group of 
related objects or components; 
models can be used for 
understanding and predicting the 
behavior of systems.  
• Systems may interact with other 

systems; they may have sub-
systems and be a part of larger 
complex systems.  

• Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs— and energy, matter, 
and information flows within 
systems.  

 

Energy and Matter: Flows, Cycles, 
and Conservation:  
 
Tracking energy and matter flows 
into, out of, and within systems helps 
one understand their system’s 
behavior.  
• Matter is conserved because 

atoms are conserved in physical 
and chemical processes.  

• Within a natural or designed 

Changes in weather are caused by 
constantly changing movement of 
cold vs. warm air, which are 
associated with changes in 
barometric pressure. These dynamic 
changes are contrasted with a more 
steady-state or static equilibrium as 
represented by stationary fronts. See 
for example IAES 51, 69. 

SEPUP has students identify patterns 
of change to make predictions 
throughout the Weather and 
Atmosphere unit. See, for example, 
Weather and Atmosphere 
Activities 51, 52, 53, 55, 56, 57, 58, 65, 
66, 69, and 70. 

See, for example, Ecology 
Activity 82 and Energy 
Activity 60. 
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  MST Standards 
NGSS Cross-Cutting 

Concepts 
Key Idea 6: In order to arrive at the best 
solution that meets criteria within constraints, 
it is often necessary to make trade-offs.  

 

Standard 7: Interdisciplinary Problem 
Solving  
Key Idea 2: Solving interdisciplinary problems 
involves a variety of skills and strategies, 
including effective work habits; gathering and 
processing information; generating and 
analyzing ideas; realizing ideas; making 
connections among the common themes of 
mathematics, science and technology; and 
presenting results. 

 
 

system, the transfer of energy 
drives the motion and/or cycling 
of matter.  

• Energy may take different forms 
(e.g. energy in fields, thermal 
energy, energy of motion).  

• The transfer of energy can be 
tracked as energy flows through 
a designed or natural system.  

!

 

See, for example, Energy 
Activities 54, 55, 56, 56A, 58, 
59, 60, 61, 62, 63, 64, 65, 65A, 
66, 67, 68, 69, and 70. 

SEPUP has activities and 
assessment scoring guides that 
support making decisions that 
require trade-offs. See, for 
example, Energy Activities 64 and 
72. 

SEPUP requires students to solve 
interdisciplinary problems 
involving a variety of skills and 
strategies throughout several 
units. See, for example, Cell 
Biology and Disease Activity 53 
where students collect data and 
develop hypotheses about 
disease transmission within a 
community. 



Grade 8 83 

 

NYS Science Standards SEPUP 
Correlations NYS Science Standards SEPUP 

Correlations 
• The environment may contain dangerous levels of 

substances (pollutants) that are harmful to 
organisms. Therefore, the good health of 
environments and individuals requires the 
monitoring of soil, air, and water, and taking steps 
to keep them safe. (7.1e)  

• The environment may be altered through the 
activities of organisms. Alterations are sometimes 
abrupt. Some species may replace other over 
time, resulting in long-term gradual changes 
(ecological succession). (7.2b)  

• Overpopulation by any species impacts the 
environment due to the increased use of 
resources. Human activities can bring about 
environmental degradation through resource 
acquisition, urban growth, land-use decisions, 
waste disposal, etc. (7.2c)  

• Since the Industrial Revolution, human activities 
have resulted in major pollution of air, water, and 
soil. Pollution has cumulative ecological effects 
such as acid rain, global warming, or ozone 
depletion. The survival of living things on our 
planet depends on the conservation and 
protection of Earth’s resources. (7.2d)  

• Energy cannot be created or destroyed, but only 
changed from one form into another. (PS. 4.5a)  

• Energy can be changed from one form to another, 
although in the process some energy is always 
converted into heat. Some systems transform 
energy with less loss of heat than others. (PS. 
4.5b)  

 

Water 34, 44, 52 
 
 
 
 
 
Eco 72, 73 
 
 
 
 
Eco 72, 73, 85, 87, 
88 
 
 
 
 
Water 34, 44, 52 
 
 
 
 
 
 
Energy 57 
 
Energy 58 

• Food provides molecules that serve as fuel and 
building for all organisms. All living things, including 
plants, must release energy from their food, using it 
to carry on their life processes. (5.2a)  

• Foods contain a variety of substances, which 
include carbohydrates, fats, vitamins, proteins, 
minerals, and water. Each substance is vital to the 
survival of the organism. (5.2b)  

• Disease breaks down the structures or functions of 
an organism. Some diseases are the result of 
failures of the system. Other diseases are the result 
of damage by infection from other organisms (germ 
theory). Specialized cells protect the body form 
infectious disease. The chemicals they produce 
identify and destroy microbes that enter the body. 
(1.2j)  

• Contraction of infectious disease, and personal 
behaviors such as use of toxic substances and 
some dietary habits, may interfere with one’s 
dynamic equilibrium. During pregnancy these 
conditions may also affect the development of the 
child. Some effects of these conditions are 
immediate; others may not appear for many years. 
(5.2f)  

• Cancers are a result of abnormal cell division. (4.4d) 
 

BW 14 
 
 
 
BW 14 and web 
extensions 
 
 
CBD 37 
 
 
 
 
 
 
 
CBD 31; Pregnancy 
NC 
 
 
 
 
 
 
BW 11 
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Common Core Standards Environmental Guidelines for Learning 

ELA/Literacy  
RST.6–8.1: Cite specific textual evidence to support analysis of science and 
technical texts.  

 
RST.6–8.2: Determine the central ideas or conclusions of a text; provide an 
accurate summary of the text distinct from prior knowledge or opinions.  
 

RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical 
context relevant to Grades 6–8 texts and topics.  

 
RST.6–8.5: Analyze the structure an author uses to organize a text, including 
how the major sections contribute to the whole and to an understanding of the 
topic.  

 
RST.6–8.6: Analyze the author’s purpose in providing an explanation, 
describing a procedure, or discussing an experiment in a text.  
 

 

Strand 2: Knowledge of Environmental Processes and Systems  

Strand 2.1: The Earth as a Physical System  
• Guideline C—Energy—Learners begin to grasp formal concepts 

related to energy by focusing on energy transfer and transformations. 
They are able to make connections among phenomena such as light, 
heat, magnetism, electricity, and the motion of objects.  

 
Strand 2.2—The Living Environment  

• Guideline A—Organisms, populations, and communities—Learners 
understand that biotic communities are made up of plants and animals 
that are adapted to live in particular environments.  

 

• Guideline C—Systems and connections—Learners understand major 
kinds of interactions among organisms or populations of organisms.  

 

 
 
 
 
 
 
 

See, for example, Energy Activities 57, 60, 64, and 71. 

See, for example, Energy Activity 64. 

See, for example, Ecology Activity 80. 

See, for example, Rocks and Minerals Activity 16; and Plate 
Tectonics Activities 36 and 41. 
 

See, for example, Chemistry of Materials Activities 21 and 23; and 
Energy Activities 57 and 64. 

See, for example, Energy Activities 61, 62, 63, 64, 65, 65A, 66, 
67, 68, 69, 70, and 71. 

See, for example, Ecology Activities 72, 73, 77, 78, 79, 80, 83, 
84, 85, 87, and 88. 

See, for example, Ecology Activities 72, 73, 77, 78, 79, 84, 85, 
87, and 88. 
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Common Core Standards Environmental Guidelines for Learning 
 
WHST.6–8.1 (a–e): Write arguments focused on discipline-specific content.  
 

 
WHST.6–8.6: Use technology, including the Internet, to produce and publish 
writing and present the relationship between information and ideas clearly and 
efficiently.  

 
WHST.6–8.7: Conduct short research projects to answer a question (including 
self-generated question), drawing on several sources and generating additional 
related, focused questions that allow for multiple avenues of exploration.  

Mathematics  
8.SP.A.4: Understand that patterns of association can also be seen in bivariate 
categorical data by displaying frequencies in a two-way table summarizing data 
on two categorical variables collected form the same subjects. Use relative 
frequencies calculated for rows or columns to describe possible association 
between the two variables. 

 

• Guideline D—Flow of matter and energy—Learners understand how 
energy and matter flow among the abiotic and biotic components of 
the environment.  

 

Strand 2.3—Humans and Their Societies  
• Guideline A—Individuals and groups—Learners understand that how 

individuals perceive the environment is influenced in part by individual 
traits and group membership or affiliation.  

 

• Guideline D—Global connections—Learners become familiar with 
ways in which the world’s environmental, social, economic, cultural, 
and political systems are linked.  

 

 

  

See, for example, Cell Biology and Disease Activity 53. 

This standard is addressed using local technology.  SEPUP 
supports the use of science notebooks for students to record 
formative ideas and data, and produce finished work samples, see 
http://lab-aids.com/professional-development/resources/training-
videos/category/science-notebooking 

See, for example, Ecology Activities 73 and 88. 

See examples of this being introduced in Ecology Activities 72 and 
77. 

See, for example, Ecology Activities 73, 78, 79, 80, 81, and 84. 

NC 

Many SEPUP activities and units use issues to explore the 
conflicts in differing views about the environment.  For example 
in the Plate Tectonics unit, students explore science and public 
policy issues around disposal of nuclear wastes.  In the 
Ecology unit, students study the impact of introduced species 
on local ecosystems, including the economic impact of these 
non-native species. 
 



Grade 8 86 

 

 Environmental Guidelines for Learning 

 • Guideline E—Change and conflict—Learners understand that human 
social systems change over time and that conflicts sometimes arise 
over differing and changing viewpoints about the environment.  

 

 

Strand 2.4—Environment and Society  
  

• Guideline A—Human/environment interactions—Learners understand 
that human-caused changes have consequences for the immediate 
environment as well as for other places and future times.  

 
 

• Guideline B—Places—Learners begin to explore the meaning of 
places both close to home and around the world.  

 

 

 
 

See, for example, Energy Activities 54, 55, 56A, 57, 58, 59, 60, 
63, 64, 65A, 66, 67, 68, 70, 71, and 72. 

See, for example, Energy Activity 72. 

This is an interdisciplinary standard.  Using SEPUP in science 
classes, students explore the environmental and economic 
implications of waste disposal, land use development, 
introduced species, etc. 
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 Environmental Guidelines for Learning 

 

• Guideline C—Resources—Learners understand that uneven 
distribution of resources influences their use and perceived value.  

 

• Guideline D—Technology—Learners understand the human ability to 
shape and control the environment as a function of the capacities for 
creating knowledge and developing new technologies.  

 
 

• Guideline E—Environmental issues—Learners are familiar with a 
range of environmental issues at scales that range from local to 
national to global. They understand that people in other places 
around the world experience environmental issues similar to the ones 
they are concerned about locally. 

  
 

See, for example, Energy Activities 64 and 72. 

See, for example, Bioengineering Activities 104, 105, and 108.   
 

See, for example, Energy Activity 72. 


