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MD College and Career Ready Standards Addressed throughout the Course:  CCRS.ELA-Literacy.in Science and Technical Subjects 
6-8 
 
CCRS R.1: Cite specific textual evidence to support analysis of science and technical texts. 
CCRS R.2: Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or 
opinions. 
CCRS R.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. 
CCRS R.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. 
CCRS R.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. 
CCRS R.6: Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text. 
CCRS R.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). 
CCRS R.8 Distinguish among facts, reasoned judgment based on research findings, and speculation in a text. 
CCRS R.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. 
CCRS R.10 By the end of grade 8, read and comprehend science/technical texts in the grades 6–8 text complexity band independently and 
proficiently. 
CCRS W 1. Write arguments focused on discipline-specific content. 
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the 
reasons and evidence logically. 
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, 
using credible sources. 
c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence. 
d. Establish and maintain a formal style. 
e. Provide a concluding statement or section that follows from and supports the argument presented. 
CCRS W 2. Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical 
processes. 
a. Introduce a topic clearly, previewing what is to follow; organize ideas, concepts, and information into broader categories as appropriate to 
achieving purpose; include formatting (e.g., headings), graphics (e.g., charts, tables), and multimedia when useful to aiding comprehension. 
b. Develop the topic with relevant, well-chosen facts, definitions, concrete details, quotations, or other information and examples. 
c. Use appropriate and varied transitions to create cohesion and clarify the relationships among ideas and concepts. 
d. Use precise language and domain-specific vocabulary to inform about or explain the topic. 
e. Establish and maintain a formal style and objective tone. 
f. Provide a concluding statement or section that follows from and supports the information or explanation presented. 
Standards of Mathematical Practices 
SMP.1: Make sense of problems and persevere in solving them. 
SMP.2: Reason abstractly and quantitatively. 
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SMP.3: Searching for regularities and patterns in observations and measurements (i.e., data analysis) 
SMP.4: Model with mathematics. 
SMP.5: Use appropriate tools strategically. 
SMP.7: Look for and make use of structure. 
SMP.8: Look for and express regularity in repeated reasoning. 

 

 Standard Indicator Performance Expectation Targeted 
District-Level 
Assessment 

Qtr. #1 
 
Unit #1 

MS-ETS1-1 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ETS1-2 Engineering Design 
 
 
 
 
 
 
 
 
 
MS-ETS1-3 Engineering Design 
 
 
 
 
 

ETS1-A: Defining and Delimitating 
Engineering Problems   

 The more precisely a design 
task’s criteria and constraints 
can be defined, the more 
likely it is that the designed 
solution will be successful.  
Specification of constraints 
includes consideration of 
scientific principles and other 
relevant knowledge that are 
likely to limit possible 
solutions. (MS – ETS1-1) 

 
ETS1-B:  Developing Possible 

Solutions 
 There are systematic 

processes for evaluating 
solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(MS-ETS1-2), (MS-ETS1-3) 
 
ETS1-B:  Developing 
Possible Solutions 

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 

MS-ETS1-1. Define the criteria and 
constraints of a design problem 
with sufficient precision to ensure a 
successful solution, taking into 
account relevant scientific 
principles and potential impacts on 
people and the natural 
environment that may limit 
possible solutions. 

 
 
 

 
 
MS-ETS1-2. Evaluate competing 

design solutions using a 
systematic process to determine 
how well they meet the criteria and 
constraints of the problem. 

 
 
 
 
MS-ETS1-3. Analyze data from tests 

to determine similarities and 
differences among several design 
solutions to identify the best 
characteristics of each that can be 
combined into a new solution to 

Quarter #1 – 
County Wide 
Assessment 
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MS-ETS1-4 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
MS-ESS2: Earth’s Systems 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

and constraints of a problem. 
(MS-ETS1-2), (MS-ETS1-3) 

 Sometimes parts or different 
solutions can be combined to 
create a solution that is 
better than any of its 
predecessors. (MS-ETS1-3) 
 
ETS1-B:  Developing 
Possible Solutions 

 A solution needs to be 
tested, and then modified on 
the basis of the test results, 
in order to improve it. (MS-
ETS1-4) 

 Models of all kinds are 
important for testing 
solutions. (MS-ETS1-4) 

 
ESS2.A: Earth’s Materials and 
Systems 

 The planet’s systems interact 
over scales that range from 
microscopic to global in size, 
and they operate over 
fractions of a second to 
billions of years. These 
interactions have shaped 
Earth’s history and will 
determine its future. (MS-
ESS2-2) 

better meet the criteria for 
success. 

  
  
  
  
   
MS-ETS1-4. Develop a model to 

generate data for iterative testing 
and modification of a proposed 
object, tool, or process such that 
an optimal design can be 
achieved. 

 
 

 
 
 
 
MS-ESS2-2 Construct an explanation 

based on evidence for 
how geoscience processes have 
changed Earth's surface at varying 
time and spatial 
scales. [Clarification Statement: 
Emphasis is on how processes 
change Earth’s surface at time and 
spatial scales that can be large 
(such as slow plate motions or the 
uplift of large mountain ranges) or 
small (such as rapid landslides or 
microscopic geochemical 
reactions), and how many 
geoscience processes (such as 
earthquakes, volcanoes, and 
meteor impacts) usually behave 
gradually but are punctuated by 
catastrophic events. Examples of 
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MS-LS1-3 From Molecules to 
Organisms: Structures and 
Processes 
 
 
 
 
 
 
 
 
 
 
 

ESS2.C: The Roles of Water in  
Earth’s Surface Processes 

 Water’s movements—both 
on the land and 
underground—cause 
weathering and erosion, 
which change the land’s 
surface features and create 
underground formations. 
(MS-ESS2-2) 

ESS2.C: The Roles of Water in 
Earth's Surface Processes 

 Water continually cycles 
among land, ocean, and 
atmosphere via transpiration, 
evaporation, condensation 
and crystallization, and 
precipitation, as well as 
downhill flows on land. (MS-
ESS2-4) 

 Global movements of water 
and its changes in form are 
propelled by sunlight and 
gravity. (MS-ESS2-4) 

 
LS1.A: Structure and Function 

 In multicellular organisms, 
the body is a system of 
multiple interacting 
subsystems. These 
subsystems are groups of 
cells that work together to 
form tissues and organs that 
are specialized for particular 
body functions. (LS1-3) 

 
 
 
 

geoscience processes include 
surface weathering and deposition 
by the movements of water, ice, 
and wind. Emphasis is on 
geoscience processes that shape 
local geographic features, where 
appropriate.]  

 
MS-ESS2-4 Develop a model to 

describe the cycling of water 
through Earth's systems driven by 
energy from the sun and the force 
of gravity. [Clarification Statement: 
Emphasis is on the ways water 
changes its state as it moves 
through the multiple pathways of 
the hydrologic cycle. Examples of 
models can be conceptual 
or physical.] [Assessment 
Boundary: A quantitative 
understanding of the latent heats 
of vaporization and fusion is not 
assessed.] 

 
MS-LS1-3. Use argument supported 

by evidence for how the body is a 
system of interacting subsystems 
composed of groups of cells. 
[Clarification Statement: Emphasis 
is on the conceptual understanding 
that cells form tissues and tissues 
form organs specialized for 
particular body functions. 
Examples could include the 
interaction of subsystems within a 
system and the normal functioning 
of those systems.] [Assessment 
Boundary: Assessment does not 
include the mechanism of one 
body system independent of 
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MS-PS1-1 Matter and its 
Interactions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-PS1-2 Matter and its 
Interactions 
 
 
 
 
 

 
 
 
 
 
PS1.A: Structure and Properties of 
Matter 

 Substances are made from 
different types of atoms, 
which combine with one 
another in various ways. 
Atoms form molecules that 
range in size from two to 
thousands of atoms. (MS-
PS1-1) 

 Solids may be formed from 
molecules, or they may be 
extended structures with 
repeating subunits (e.g., 
crystals). (MS-PS1-1) 

 
 
 
 
 
 
 
 
 
 
 
PS1.A: Structure and Properties of 
Matter 

 Each pure substance has 
characteristic physical and 
chemical properties (for any 
bulk quantity under given 
conditions) that can be used 
to identify it. (MS-PS1-2) 

others. Assessment is limited to 
the circulatory, excretory, 
digestive, respiratory, muscular, 
and nervous systems.] 

 
MS-PS1-1.Develop models to 

describe the atomic composition of 
simple molecules and extended 
structures.  [Clarification 
Statement: Emphasis is on 
developing models of molecules 
that vary in complexity. Examples 
of simple molecules could include 
ammonia and methanol. Examples 
of extended structures could 
include sodium chloride or 
diamonds. Examples of molecular-
level models could include 
drawings, 3D ball and stick 
structures, or computer 
representations showing different 
molecules with different types of 
atoms.] [Assessment Boundary: 
Assessment does not include 
valence electrons and bonding 
energy, discussing the ionic nature 
of subunits of complex structures, 
or a complete description of all 
individual atoms in a complex 
molecule or extended structure is 
not required.]  

 
MS-PS1-2.Analyze and interpret data 

on the properties of substances 
before and after the substances 
interact to determine if a chemical 
reaction has occurred.  
[Clarification Statement: Examples 
of reactions could include burning 
sugar or steel wool, fat reacting 
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MS-PS1-5 Matter and its 
Interactions 
 
 
 
 
 
 
 
 
 
 
 
 
MS-PS3 Energy 

 
 
 
 
 
 
 
 
 
PS1.B: Chemical Reactions 

 The total number of each 
type of atom is conserved, 
and thus the mass does not 
change. (MS-PS1-5) 

 

 
 
 
 
 
 
 
 
PS3.B: Conservation of Energy and 

Energy Transfer 

 The amount of energy 
transfer needed to change 
the temperature of a matter 
sample by a given amount 
depends on the nature of the 
matter, the size of the 
sample, and the 
environment. (MS-PS3-4) 

with sodium hydroxide, and mixing 
zinc with hydrogen chloride.] 
[Assessment boundary: 
Assessment is limited to analysis 
of the following properties: density, 
melting point, boiling point, 
solubility, flammability, and odor.]  

 
 
MS-PS1-5 Develop and use a model 

to describe how the total number 
of atoms does not change in a 
chemical reaction and thus mass is 
conserved. [Clarification 
Statement: Emphasis is on law of 
conservation of matter and on 
physical models or drawings, 
including digital forms, that 
represent atoms.] [Assessment 
Boundary: Assessment does not 
include the use of atomic masses, 
balancing symbolic equations, or 
intermolecular forces.] 

 
MS-PS3-4. Plan an investigation to 

determine the relationships among 
the energy transferred, the type of 
matter, the mass, and the change 
in the average kinetic energy of the 
particles as measured by the 
temperature of the sample. 
[Clarification Statement: Examples 
of experiments could include 
comparing final water 
temperatures after different 
masses of ice melted in the same 
volume of water with the same 
initial temperature, the temperature 
change of samples of different 
materials with the same mass as 
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they cool or heat in the 
environment, or the same material 
with different masses when a 
specific amount of energy is 
added.] [Assessment Boundary: 
Assessment does not include 
calculating the total amount of 
thermal energy transferred.] 

Qtr. #2 
 
Unit #2 

MS-LS1-1 From Molecules to 
Organisms: Structures and 
Processes 
 
 
 
 
 
 
 
 
 
 
MS-LS1-2 From Molecules to 
Organisms: Structures and 
Processes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LS1.A: Structure and Function  

 All living things are made up 
of cells, which is the smallest 
unit that can be said to be 
alive. An organism may 
consist of one single cell 
(unicellular) or many different 
numbers and types of cells 
(multicellular). (MS-LS1-1) 

 
 
 
 
LS1.A: Structure and Function 

 Within cells, special 
structures are responsible for 
particular functions, and the 
cell membrane forms the 
boundary that controls what 
enters and leaves the cell. 
(MS-LS1-2) 
 

 
 
 
 
 
 
 
 
 

MS-LS1-1 Conduct an investigation to 
provide evidence that living things 
are made of cells; either one cell or 
many different numbers and types 
of cells. [Clarification Statement: 
Emphasis is on developing 
evidence that living things are 
made of cells, distinguishing 
between living and non-living 
things, and understanding that 
living things may be made of one 
cell or many and varied cells.] 

 
MS-LS1-2 Develop and use a model 

to describe the function of a cell as 
a whole and ways parts of cells 
contribute to the function. 
[Clarification Statement: Emphasis 
is on the cell functioning as a 
whole system and the primary role 
of identified parts of the cell, 
specifically the nucleus, 
chloroplasts, mitochondria, cell 
membrane, and cell wall.] 
[Assessment Boundary: 
Assessment of organelle 
structure/function relationships is 
limited to the cell wall and cell 
membrane. Assessment of the 
function of the other organelles is 
limited to their relationship to the 

Quarter #2 – 
County Wide 
Assessment 
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MS-LS2-2 Ecosystems: 
Interactions, Energy, and 
Dynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
LS2.A: Interdependent Relationships 
in Ecosystems 

 Similarly, predatory 
interactions may reduce the 
number of organisms or 
eliminate whole populations 
of organisms. Mutually 
beneficial interactions, in 
contrast, may become so 
interdependent that each 
organism requires the other 
for survival. Although the 
species involved in these 
competitive, predatory, and 
mutually beneficial 
interactions vary across 
ecosystems, the patterns of 
interactions of organisms 
with their environments, both 
living and nonliving, are 
shared. (MS-LS2-2) 

 
 
ESS3.C: Human Impacts on Earth 
Systems 

 Human activities have 
significantly altered the 
biosphere, sometimes 
damaging or destroying 
natural habitats and causing 
the extinction of other 
species. But changes to 
Earth’s environments can 
have different impacts 
(negative and positive) for 

whole cell. Assessment does not 
include the biochemical function of 
cells or cell parts.] 

 
MS-LS2-2 Construct an explanation 

that predicts patterns of 
interactions among organisms 
across multiple ecosystems. 
[Clarification Statement: Emphasis 
is on predicting consistent patterns 
of interactions in different 
ecosystems in terms of the 
relationships among and between 
organisms and abiotic components 
of ecosystems. Examples of types 
of interactions could include 
competitive, predatory, and 
mutually beneficial.] 

 
 
 
 
 
 
 
 
 
 
MS-ESS3-3 Apply scientific principles 

to design a method for monitoring 
and minimizing a human impact on 
the environment.* [Clarification 
Statement: Examples of the design 
process include examining human 
environmental impacts, assessing 
the kinds of solutions that are 
feasible, and designing and 
evaluating solutions that could 
reduce that impact. Examples of 
human impacts can include water 
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MS-ESS3.3 Earth and Human 
Activity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ETS1-1 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
 
 

different living things (ESS3-
3) 

 Typically as human 
populations and per-capita 
consumption of natural 
resources increase, so do 
the negative impacts on 
Earth unless the activities 
and technologies involved 
are engineered otherwise. 
(ESS3-3) 
 

ETS1-A: Defining and Delimitating 
Engineering Problems   

 The more precisely a design 
task’s criteria and constraints 
can be defined, the more 
likely it is that the designed 
solution will be successful.  
Specification of constraints 
includes consideration of 
scientific principles and other 
relevant knowledge that are 
likely to limit possible 
solutions. (MS – ETS1-1) 

 
ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(ETS1-2) 

ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 

usage (such as the withdrawal of 
water from streams and aquifers or 
the construction of dams and 
levees), land usage (such as urban 
development, agriculture, or the 
removal of wetlands), and pollution 
(such as of the air, water, or land).] 

 
 
 
 
 
MS-ETS1-1. Define the criteria and 

constraints of a design problem 
with sufficient precision to ensure a 
successful solution, taking into 
account relevant scientific 
principles and potential impacts on 
people and the natural 
environment that may limit 
possible solutions. 

 
 
 
 
 
MS-ETS1-2. Evaluate competing 

design solutions using a 
systematic process to determine 
how well they meet the criteria and 
constraints of the problem. 

 
 
 
 
MS-ETS1-3. Analyze data from tests 

to determine similarities and 
differences among several design 
solutions to identify the best 
characteristics of each that can be 
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MS-ETS1-2 Engineering Design 
 
 
 
 
 
 
 
 
MS-ETS1-3 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ETST1-4 Engineering Design 
 
 
 
 
 

solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(ETS1-3) 

 Sometimes parts of different 
solutions can be combined to 
create a solution that is 
better than any of its 
predecessors. (ETS1-3) 

ETS1.C: Optimizing the Design 
Solution  

 Although one design may not 
perform the best across all 
tests, identifying the 
characteristics of the design 
that performed the best in 
each test can provide useful 
information for the redesign 
process—that is, some of 
those characteristics may be 
incorporated into the new 
design. (ETS1-3) 

 
ETS1.B: Developing Possible 
Solutions  

    A solution needs to be 
tested, and then modified on 
the basis of the test results, 
in order to improve it.  

   Models of all kinds are 
important for testing 
solutions. (ETS1-4) 

 
ETS1.C: Optimizing the Design 
Solution  

  The iterative process of 
testing the most promising 
solutions and modifying what 

combined into a new solution to 
better meet the criteria for 
success. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-EST1-4. Develop a model to 

generate data for iterative testing 
and modification of a proposed 
object, tool, or process such that 
an optimal design can be 
achieved. 
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is proposed on the basis of 
the test results leads to 
greater refinement and 
ultimately to an optimal 
solution. (ETS1-4) 

 

Qtr. #3 
 
Unit #3 

MS-ESS 2-1 Earth’s Systems 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-LS 2-1 Ecosystems: 
Interactions, Energy, and 
Dynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ESS2.A: Earth’s Materials and 
Systems 

 All Earth processes are the 
result of energy flowing and 
matter cycling within and 
among the planet’s systems. 
This energy is derived from 
the sun and Earth’s hot 
interior. The energy that 
flows and matter that cycles 
produce chemical and 
physical changes in Earth’s 
materials and living 
organisms. (ESS2-1) 

LS2.A: Interdependent Relationships 
in Ecosystems 

 Organisms, and populations 
of organisms, are dependent 
on their environmental 
interactions both with other 
living things and with 
nonliving factors. (LS2-1) 

 In any ecosystem, organisms 
and populations with similar 
requirements for food, water, 
oxygen, or other resources 
may compete with each 
other for limited resources, 
access to which 
consequently constrains their 
growth and reproduction. 
(LS2-1) 

MS-ESS2-1 Develop a model to 
describe the cycling of Earth's 
materials and the flow of energy 
that drives this process. 
[Clarification Statement: Emphasis 
is on the processes of melting, 
crystallization, weathering, 
deformation, and sedimentation, 
which act together to form minerals 
and rocks through the cycling of 
Earth’s materials.] [Assessment 
Boundary: Assessment does not 
include the identification and 
naming of minerals.] 

 
MS-LS2-1 Analyze and interpret data 

to provide evidence for the effects 
of resource availability on 
organisms and populations of 
organisms in an ecosystem. 
[Clarification Statement: Emphasis 
is on cause and effect 
relationships between resources 
and growth of individual organisms 
and the numbers of organisms in 
ecosystems during periods of 
abundant and scarce resources.] 

 
 
 
 
 
 

Quarter #3 – 
County Wide 
Assessment 
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MS-LS 2-3 Ecosystems: 
Interactions, Energy, and 
Dynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-LS 2-4 Ecosystems: 
Interactions, Energy, and 
Dynamics 
 
 
 
 
 
 

 Growth of organisms and 
population increases are 
limited by access to 
resources. (LS2-1) 

LS2.B: Cycle of Matter and Energy 
Transfer in Ecosystems 

 Food webs are models that 
demonstrate how matter and 
energy is transferred 
between producers, 
consumers, and 
decomposers as the three 
groups interact within an 
ecosystem. Transfers of 
matter into and out of the 
physical environment occur 
at every level. Decomposers 
recycle nutrients from dead 
plant or animal matter back 
to the soil in terrestrial 
environments or to the water 
in aquatic environments. The 
atoms that make up the 
organisms in an ecosystem 
are cycled repeatedly 
between the living and 
nonliving parts of the 
ecosystem. (LS2-3) 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience  

 Ecosystems are dynamic in 
nature; their characteristics 
can vary over time. 
Disruptions to any physical 
or biological component of 
an ecosystem can lead to 
shifts in all its populations. 
(LS2-4) 

 
 
 
 
 
 
MS-LS2-3 Develop a model to 

describe the cycling of matter and 
flow of energy among living and 
nonliving parts of an ecosystem. 
[Clarification Statement: Emphasis 
is on describing the conservation 
of matter and flow of energy into 
and out of various ecosystems, 
and on defining the boundaries of 
the system.] [Assessment 
Boundary: Assessment does not 
include the use of chemical 
reactions to describe the 
processes.] 

 
 
 
 
 
 
 
 
 
 
 
MS-LS2-4 Construct an argument 

supported by empirical evidence 
that changes to physical or 
biological components of an 
ecosystem affect populations. 
[Clarification Statement: Emphasis 
is on recognizing patterns in data 
and making warranted inferences 
about changes in populations, and 
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MS-LS 2-5 Ecosystems: 
Interactions, Energy, and 
Dynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-PS 3-4 Energy 

 
 
 
 
 
 
 
LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience  

 Biodiversity describes the 
variety of species found in 
Earth’s terrestrial and 
oceanic ecosystems. The 
completeness or integrity of 
an ecosystem’s biodiversity 
is often used as a measure 
of its health. (LS2-5) 

LS4.D: Biodiversity and Humans 

 Changes in biodiversity can 
influence humans’ resources, 
such as food, energy, and 
medicines, as well as 
ecosystem services that 
humans rely on—for 
example, water purification 
and recycling.(secondary) 
(LS2-5) 

ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(secondary) (LS2-5) 

PS3.A: Definitions of Energy 

 Temperature is a measure of 
the average kinetic energy of 

on evaluating empirical evidence 
supporting arguments about 
changes to ecosystems.] 

 
 
 
 
 
 
MS-LS2-5 Evaluate competing design 

solutions for maintaining 
biodiversity and ecosystem 
services.* [Clarification Statement: 
Examples of ecosystem services 
could include water purification, 
nutrient recycling, and prevention 
of soil erosion. Examples of design 
solution constraints could include 
scientific, economic, and social 
considerations.] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Scope and Sequence for Grade 6 Systems Science  
 

14 
Revised 9 6 2016 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-PS 1-4 Matter and its 
Interactions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

particles of matter. The 
relationship between the 
temperature and the total 
energy of a system depends 
on the types, states, and 
amounts of matter present. 
(PS3-4) 

PS3.B: Conservation of Energy and 
Energy Transfer  

 The amount of energy 
transfer needed to change 
the temperature of a matter 
sample by a given amount 
depends on the nature of the 
matter, the size of the 
sample, and the 
environment. (PS3-4) 

 
 
 
PS1.A: Structure and Properties of 
Matter  

 Gases and liquids are made 
of molecules or inert atoms 
that are moving about 
relative to each other. (PS1-
4) 

 In a liquid, the molecules are 
constantly in contact with 
others; in a gas, they are 
widely spaced except when 
they happen to collide. In a 
solid, atoms are closely 
spaced and may vibrate in 
position but do not change 
relative locations.(PS1-4) 

MS-PS3-4. Plan an investigation to 
determine the relationships among 
the energy transferred, the type of 
matter, the mass, and the change 
in the average kinetic energy of the 
particles as measured by the 
temperature of the sample. 
[Clarification Statement: Examples 
of experiments could include 
comparing final water 
temperatures after different 
masses of ice melted in the same 
volume of water with the same 
initial temperature, the temperature 
change of samples of different 
materials with the same mass as 
they cool or heat in the 
environment, or the same material 
with different masses when a 
specific amount of energy is 
added.] [Assessment Boundary: 
Assessment does not include 
calculating the total amount of 
thermal energy transferred.] 

 
MS-PS1-4. Develop a model that 

predicts and describes changes in 
particle motion, temperature, and 
state of a pure substance when 
thermal energy is added or 
removed. [Clarification Statement: 
Emphasis is on qualitative 
molecular-level models of solids, 
liquids, and gases to show that 
adding or removing thermal energy 
increases or decreases kinetic 
energy of the particles until a 
change of state occurs. Examples 
of models could include drawing 
and diagrams. Examples of 
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MS-LS 2-2 Ecosystems: 
Interactions, Energy, and 
Dynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-PS 1-1 Matter and its 
Interactions 
 
 
 
 
 
 
 
 

 The changes of state that 
occur with variations in 
temperature or pressure can 
be described and predicted 
using these models of 
matter. (PS1-4) 

 
 
LS2.A: Interdependent Relationships 
in Ecosystems 

 Similarly, predatory 
interactions may reduce the 
number of organisms or 
eliminate whole populations 
of organisms. Mutually 
beneficial interactions, in 
contrast, may become so 
interdependent that each 
organism requires the other 
for survival. Although the 
species involved in these 
competitive, predatory, and 
mutually beneficial 
interactions vary across 
ecosystems, the patterns of 
interactions of organisms 
with their environments, both 
living and nonliving, are 
shared. (MS-LS2-2) 

 
PS1.A: Structure and Properties of 
Matter  

 Substances are made from 
different types of atoms, 
which combine with one 
another in various ways. 
Atoms form molecules that 

particles could include molecules 
or inert atoms. Examples of pure 
substances could include water, 
carbon dioxide, and helium.] 

 
 
 
 
 
MS-LS2-2 Construct an explanation 

that predicts patterns of 
interactions among organisms 
across multiple ecosystems. 
[Clarification Statement: Emphasis 
is on predicting consistent patterns 
of interactions in different 
ecosystems in terms of the 
relationships among and between 
organisms and abiotic components 
of ecosystems. Examples of types 
of interactions could include 
competitive, predatory, and 
mutually beneficial.] 

 
 
 
 
 
 
 
 
 
MS-PS1-1 Develop models to 

describe the atomic composition of 
simple molecules and extended 
structures. [Clarification Statement: 
Emphasis is on developing models 
of molecules that vary in 
complexity. Examples of simple 
molecules could include ammonia 
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MS-ETS1-1 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ETS1-2 Engineering Design 
 
 
 
 
 
 
 
MS-ETS1-3 Engineering Design 
 

range in size from two to 
thousands of atoms. (PS1-1) 

 Solids may be formed from 
molecules, or they may be 
extended structures with 
repeating subunits (e.g., 
crystals). (PS1-1) 

 
 
 
 
 
 
 
 
 
 
ETS1-A: Defining and Delimitating 
Engineering Problems   

 The more precisely a design 
task’s criteria and constraints 
can be defined, the more 
likely it is that the designed 
solution will be successful.  
Specification of constraints 
includes consideration of 
scientific principles and other 
relevant knowledge that are 
likely to limit possible 
solutions. (MS – ETS1-1) 

ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(ETS1-2) 

and methanol. Examples of 
extended structures could include 
sodium chloride or diamonds. 
Examples of molecular-level 
models could include drawings, 3D 
ball and stick structures, or 
computer representations showing 
different molecules with different 
types of atoms.] [Assessment 
Boundary: Assessment does not 
include valence electrons and 
bonding energy, discussing the 
ionic nature of subunits of complex 
structures, or a complete 
description of all individual atoms 
in a complex molecule or extended 
structure is not required.] 

 
MS-ETS1-1. Define the criteria and 

constraints of a design problem 
with sufficient precision to ensure a 
successful solution, taking into 
account relevant scientific 
principles and potential impacts on 
people and the natural 
environment that may limit 
possible solutions. 

 
 
 
 
MS-ETS1-2. Evaluate competing 

design solutions using a 
systematic process to determine 
how well they meet the criteria and 
constraints of the problem. 
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ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(ETS1-3) 

 Sometimes parts of different 
solutions can be combined to 
create a solution that is 
better than any of its 
predecessors. (ETS1-3) 

ETS1.C: Optimizing the Design 
Solution  

 Although one design may not 
perform the best across all 
tests, identifying the 
characteristics of the design 
that performed the best in 
each test can provide useful 
information for the redesign 
process—that is, some of 
those characteristics may be 
incorporated into the new 
design. (ETS1-3) 

 

MS-ETS1-3. Analyze data from tests 
to determine similarities and 
differences among several design 
solutions to identify the best 
characteristics of each that can be 
combined into a new solution to 
better meet the criteria for 
success. 

Qtr. #4 
 
Unit #4 

MS-ESS 1-1 Earth's Place in the 
Universe 
 
 
 
 
 
 
 
 
 

ESS1.A: The Universe and Its Stars  

 Patterns of the apparent 
motion of the sun, the moon, 
and stars in the sky can be 
observed, described, 
predicted, and explained with 
models. (ESS1-1) 

ESS1.B: Earth and the Solar System 

 This model of the solar 
system can explain eclipses 
of the sun and the moon. 

MS-ESS1-1. Develop and use a model 
of the Earth-sun-moon system to 
describe the cyclic patterns of 
lunar phases, eclipses of the sun 
and moon, and seasons. 
[Clarification Statement: Examples 
of models can be physical, 
graphical, or conceptual.] 

 
 
 

Quarter #4 – 
Performance-
based 
Assessment 
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MS-ESS 1-2 Earth's Place in the 
Universe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ESS 1-3 Earth's Place in the 
Universe 
 
 
 
 
 

Earth’s spin axis is fixed in 
direction over the short-term 
but tilted relative to its orbit 
around the sun. The seasons 
are a result of that tilt and are 
caused by the differential 
intensity of sunlight on 
different areas of Earth 
across the year. (ESS1-1) 

ESS1.A: The Universe and Its Stars  

 Earth and its solar system 
are part of the Milky Way 
galaxy, which is one of many 
galaxies in the universe.  
(ESS1-2) 

ESS1.B: Earth and the Solar System  

 The solar system consists of 
the sun and a collection of 
objects, including planets, 
their moons, and asteroids 
that are held in orbit around 
the sun by its gravitational 
pull on them.  (ESS1-2) 

 The solar system appears to 
have formed from a disk of 
dust and gas, drawn together 
by gravity. (ESS1-2) 

 
 
 
ESS1.B: Earth and the Solar System  

 The solar system consists of 
the sun and a collection of 
objects, including planets, 
their moons, and asteroids 
that are held in orbit around 

 
 
 
 
 
 
 
 
 
 
MS-ESS1-2. Develop and use a model 

to describe the role of gravity in the 
motions within galaxies and the 
solar system. [Clarification 
Statement: Emphasis for the 
model is on gravity as the force 
that holds together the solar 
system and Milky Way galaxy and 
controls orbital motions within 
them. Examples of models can be 
physical (such as the analogy of 
distance along a football field or 
computer visualizations of elliptical 
orbits) or conceptual (such as 
mathematical proportions relative 
to the size of familiar objects such 
as students' school or state).] 
[Assessment Boundary: 
Assessment does not include 
Kepler’s Laws of orbital motion or 
the apparent retrograde motion of 
the planets as viewed from Earth.] 

 
MS-ESS1-3. Analyze and interpret 

data to determine scale properties 
of objects in the solar system. 
[Clarification Statement: Emphasis 
is on the analysis of data from 
Earth-based instruments, space-
based telescopes, and spacecraft 
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MS-LS 1-6 From Molecules to 
Organisms: Structures and 
Processes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

the sun by its gravitational 
pull on them. (ESS1-3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LS1.C: Organization for Matter and 
Energy Flow in Organisms  

 Plants, algae (including 
phytoplankton), and many 
microorganisms use the 
energy from light to make 
sugars (food) from carbon 
dioxide from the atmosphere 
and water through the 
process of photosynthesis, 
which also releases oxygen. 
These sugars can be used 
immediately or stored for 
growth or later use. (LS1-6) 

PS3.D: Energy in Chemical 
Processes and Everyday Life  

 The chemical reaction by 
which plants produce 
complex food molecules 
(sugars) requires an energy 
input (i.e., from sunlight) to 

to determine similarities and 
differences among solar system 
objects. Examples of scale 
properties include the sizes of an 
object’s layers (such as crust and 
atmosphere), surface features 
(such as volcanoes), and orbital 
radius. Examples of data include 
statistical information, drawings 
and photographs, and models.] 
[Assessment Boundary: 
Assessment does not include 
recalling facts about properties of 
the planets and other solar system 
bodies.] 

 
MS-LS1-6. Construct a scientific 

explanation based on evidence for 
the role of photosynthesis in the 
cycling of matter and flow of 
energy into and out of organisms. 
[Clarification Statement: Emphasis 
is on tracing movement of matter 
and flow of energy.] [Assessment 
Boundary: Assessment does not 
include the biochemical 
mechanisms of photosynthesis.] 
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MS-ETS1-1 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ETS1-2 Engineering Design 
 
 
 
 
 
 
 
 
 
MS-ETS1-3 Engineering Design 
 
 
 
 
 
 
 

occur. In this reaction, 
carbon dioxide and water 
combine to form carbon-
based organic molecules and 
release oxygen. (secondary) 
(LS1-6) 

 
ETS1-A: Defining and Delimitating 
Engineering Problems   

 The more precisely a design 
task’s criteria and constraints 
can be defined, the more 
likely it is that the designed 
solution will be successful.  
Specification of constraints 
includes consideration of 
scientific principles and other 
relevant knowledge that are 
likely to limit possible 
solutions. (MS – ETS1-1) 

 
 
ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 
and constraints of a problem. 
(ETS1-2) 

 
 
ETS1.B: Developing Possible 
Solutions  

 There are systematic 
processes for evaluating 
solutions with respect to how 
well they meet the criteria 

 
 
 
 
 
 
MS-ETS1-1. Define the criteria and 

constraints of a design problem 
with sufficient precision to ensure a 
successful solution, taking into 
account relevant scientific 
principles and potential impacts on 
people and the natural 
environment that may limit 
possible solutions. 

 
 
 
 
 
 
 
MS-ETS1-2. Evaluate competing 

design solutions using a 
systematic process to determine 
how well they meet the criteria and 
constraints of the problem. 

 
 
 
 
 
MS-ETS1-3. Analyze data from tests 

to determine similarities and 
differences among several design 
solutions to identify the best 
characteristics of each that can be 
combined into a new solution to 
better meet the criteria for 
success. 
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MS-ETS1-4 Engineering Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

and constraints of a problem. 
(ETS1-3) 

 Sometimes parts of different 
solutions can be combined to 
create a solution that is 
better than any of its 
predecessors. (ETS1-3) 

ETS1.C: Optimizing the Design 
Solution  

 Although one design may not 
perform the best across all 
tests, identifying the 
characteristics of the design 
that performed the best in 
each test can provide useful 
information for the redesign 
process—that is, some of 
those characteristics may be 
incorporated into the new 
design. (ETS1-3) 

 
 
ETS1.B: Developing Possible 
Solutions  

 A solution needs to be 
tested, and then modified on 
the basis of the test results, 
in order to improve it. (ETS1-
4) 

 Models of all kinds are 
important for testing 
solutions. (ETS1-4) 

ETS1.C: Optimizing the Design 
Solution  

 The iterative process of 
testing the most promising 
solutions and modifying what 
is proposed on the basis of 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS-ETS1-4. Develop a model to 

generate data for iterative testing 
and modification of a proposed 
object, tool, or process such that 
an optimal design can be 
achieved. 
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the test results leads to 
greater refinement and 
ultimately to an optimal 
solution. (ETS1-4) 

 


