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An Introduction to the Massachusetts Department of Elementary and Secondary Education 
Science and Technology/Engineering Curriculum Framework 
Effective teaching and learning in science fosters engagement and has rigor, relevance, and 
coherence embedded within.  It couples practice with content to give the context for 
performance.  A program with these components encourages students to analyze and explain 
phenomena and experience; engages with practices to build, use, and apply knowledge; and 
builds a storyline over time and among disciplines.  The state standards that form this program 
are outcomes that reflect what a student should know and be able to do as a result of 
instruction. Science and engineering practices, which are included in these standards, are not 
teaching strategies; they are important learning goals and skills to be learned, also as a result of 
instruction.  The standards listed below are not intended to represent an exhaustive list of all 
that could be included in our district’s science program, nor should this list prevent students 
from going beyond the standards where appropriate.  (Excerpts from Curriculum Framework) 
 
 
Overarching Theme – Systems and Cycles 
In grade 7, students focus on systems and cycles to interpret information and apply concepts 
and skills in the broad context of the discipline.  In doing so, they make connections between 
different domains of knowledge. The standards assigned to grade 7 highlight interdisciplinary 
connections within and across domains necessary to understand the complexity and 
interactivity of most natural and designed systems and cycles.  Students begin a process of 
building expert knowledge, moving from a more concrete to an abstract perspective and 
creating a foundation for exploring cause and effect relationships.  Students gain experience 
with plate tectonics, interactions of humans and Earth processes, ecosystem dynamics, motion 
and energy systems, and key technological systems used by society. (Excerpts from Curriculum 
Framework) 
 
 
ESS3. Earth and Human Activity 
 
7.MS-ESS3-2. Obtain and communicate information on how data from past geologic events are 

analyzed for patterns and used to forecast the location and likelihood of future 
catastrophic events. 

 
Clarification Statements: 



 

1. Geologic events include earthquakes, volcanic eruptions, floods, and 
landslides. 

2. Examples of data typically analyzed can include the locations, magnitudes, 
and frequencies of the natural hazards. 

 
State Assessment Boundary: 
Active analysis of data or forecasting is not expected in state assessment. 

 
7.MS-ESS3-4. Construct an argument supported by evidence that human activities and 

technologies can mitigate the impact of increases in human population and per 
capita consumption of natural resources on the environment. 

 
Clarification Statements: 
1. Arguments should be based on examining historical data such as population 

graphs, natural resource distribution maps, and water quality studies over 
time. 

2. Examples of negative impacts can include changes to the amount and quality 
of natural resources such as water, mineral, and energy supplies. 

 
8.MS-ESS3-1. Analyze and interpret data to explain that the Earth’s mineral and fossil fuel 

resources are unevenly distributed as a result of geologic processes. 
 

Clarification Statement: 
Examples of uneven distributions of resources can include where petroleum is 
generally found (locations of the burial of organic marine sediments and 
subsequent geologic traps), and where metal ores are generally found (locations 
of past volcanic and hydrothermal activity). 

 
8.MS-ESS3-5. Examine and interpret data to describe the role that human activities have played 

in causing the rise in global temperatures over the past century. 
 

Clarification Statements: 
1. Examples of human activities include fossil fuel combustion, deforestation, 

and agricultural activity. 
2. Examples of evidence can include tables, graphs, and maps of global and 

regional temperatures; atmospheric levels of gases such as carbon dioxide 
and methane; and the rates of human activities.  

 
 
LS2. Ecosystems: Interactions, Energy, and Dynamics 
 
7.MS-LS2-1. Analyze and interpret data to provide evidence for the effects of periods of 

abundant and scarce resources on the growth of organisms and the size of 
populations in an ecosystem. 



 

 
7.MS-LS2-2. Describe how relationships among and between organisms in an ecosystem can be 

competitive, predatory, parasitic, and mutually beneficial and that these 
interactions are found across multiple ecosystems. 

 
Clarification Statement: 
Emphasis is on describing consistent patterns of interactions in different 
ecosystems in terms of relationships among and between organisms. 

 
7.MS-LS2-3. Develop a model to describe that matter and energy are transferred among living 

and nonliving parts of an ecosystem and that both matter and energy are 
conserved through these processes. 

 
Clarification Statements: 
1. Cycling of matter should include the role of photosynthesis, cellular respiration, 

and decomposition, as well as transfer among producers, consumers (primary, 
secondary, and tertiary), and decomposers. 

2. Models may include food webs and food chains. 
 
State Assessment Boundary:  
Cycling of specific atoms (such as carbon or oxygen), or the biochemical steps of 
photosynthesis, cellular respiration, and decomposition are not expected in state 
assessment. 

 
7.MS-LS2-4. Analyze data to provide evidence that disruptions (natural or human-made) to any 

physical or biological component of an ecosystem can lead to shifts in all its 
populations. 

 
Clarification Statement: 
Focus should be on ecosystem characteristics varying over time, including 
disruptions such as hurricanes, floods, wildfires, oil spills, and construction. 

 
7.MS-LS2-5. Evaluate competing design solutions for protecting an ecosystem.  Discuss benefits 

and limitations of each design. 
 

Clarification Statements: 
1. Examples of design solutions could include water, land, and species protection, 

and the prevention of soil erosion. 
2. Examples of design solution constraints could include scientific, economic, and 

social considerations. 
 
7.MS-LS2-6(MA). Explain how changes to the biodiversity of an ecosystem – the variety of 

species found in the ecosystem – may limit the availability of resources 
humans use. 



 

 
Clarification Statement:  
Examples of resources can include food, energy, medicine, and clean water. 

 
 
PS1. Matter and Its Interactions 
 
8.MS-PS1-4. Develop a model that describes and predicts changes in particle motion, relative 

spatial arrangement, temperature, and state of a pure substance when thermal 
energy is added or removed. 

 
Clarification Statements: 
1. 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. 

2. Examples of models could include drawings and diagrams. 
3. Examples of pure substances could include water, carbon dioxide, and helium. 

 
 
PS2. Motion and Stability: Forces and Interactions 
 
8.MS-PS2-1. Develop a model that demonstrates Newton’s third law involving the motion of 

two colliding objects. 
 

State Assessment Boundary:  
State assessment will be limited to vertical or horizontal interactions in one 
dimension. 

 
8.MS-PS2-2. Provide evidence that the change in an object’s speed depends on the sum of the 

forces on the object (the net force) and the mass of the object. 
 

Clarification Statement: 
Emphasis is on balanced (Newton’s First Law) and unbalanced forces in a system, 
qualitative comparisons of forces, mass and changes in motion (Newton’s Second 
Law) in one dimension. 
 
State Assessment Boundaries: 
1. State assessment will be limited to forces and changes in motion in one 

dimension in an inertial reference frame and to change in one variable at a 
time. 

2. The use of trigonometry is not expected in state assessment. 
 
 
 



 

PS3. Energy 
 
7.MS-PS3-1. Construct and interpret data and graphs to describe the relationships among 

kinetic energy, mass, and speed of an object. 
 
 Clarification Statements: 

1. Examples could include riding a bicycle at different speeds and rolling 
different-sized rocks downhill. 

2. Consider relationships between kinetic energy vs. mass and kinetic energy vs. 
speed separate from each other; emphasis is on the difference between the 
linear and exponential relationships. 

 
State Assessment Boundary: 
Calculations or manipulation of the formula for kinetic energy is not expected in 
state assessment. 

 
7.MS-PS3-3. Apply scientific principles of energy and heat transfer to design, construct, and test 

a device to minimize or maximize thermal energy transfer. 
 

Clarification Statement:  
Examples of devices could include an insulated box, a solar cooker, and a vacuum 
flask. 
 
State Assessment Boundary: 
Accounting for specific heat or calculations of the total amount of thermal energy 
transferred is not expected in state assessment.  

 
7.MS-PS3-4. Conduct an investigation to determine the relationships among the energy 

transferred, how well the type of matter retains or radiates heat, the mass, and 
the change in the average kinetic energy of the particles as measured by the 
temperature of the sample.  
 
State Assessment Boundary:  
Calculations of specific heat or the total amount of thermal energy transferred are 
not expected in state assessment. 

 
7.MS-PS3-5. Present evidence to support the claim that when the kinetic energy of an object 

changes, energy is transferred to or from the object.  
 

Clarification Statement:  
Examples of empirical evidence could include an inventory or other representation 
of the energy before and after the transfer in the form of temperature changes or 
motion of an object. 
 



 

State Assessment Boundary:  
Calculations of energy are not expected in state assessment.  

 
7.MS-PS3-6(MA). Use a model to explain how thermal energy is transferred out of hotter 

regions or objects and into colder ones by convection, conduction, and 
radiation.  

 
 
ETS1. Engineering Design 
 
6.MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to 

ensure a successful solution.  Include potential impacts on people and the natural 
environment that may limit possible solutions. 

 
 
7.MS-ETS1-2. Evaluate competing solutions to a given design problem using a decision matrix to 

determine how well each meets the criteria and constraints of the problem.  Use 
a model of each solution to evaluate how variations in one or more design 
features, including size, shape, weight, or cost, may affect the function or 
effectiveness of the solution. 

 
7.MS-ETS1-4. Generate and analyze data from iterative testing and modification of a proposed 

object, tool, or process to optimize the object, tool, or process for its intended 
purpose. 

 
7.MS-ETS1-7(MA). Construct a prototype of a solution to a given design problem. 
 
 
ETS2. Materials, Tools, and Manufacturing 
 
6.MS-ETS2-1(MA). Analyze and compare properties of metals, plastics, wood and ceramics, 

including flexibility, ductility, hardness, thermal conductivity, electrical 
conductivity, and melting point. 

 
6.MS-ETS2-2(MA). Given a design task, select appropriate materials based on specific properties 

needed in the construction of a solution. 
 
 Clarification Statement:  
 Examples of materials can include metals, plastics, wood, and ceramics. 
 
8.MS-ETS2-4(MA). Use informational text to illustrate that materials maintain their composition 

under various kinds of physical processing; however, some material 
properties may change if a process changes the particulate structure of a 
material. 



 

 
Clarification Statements: 
1. Examples of physical processing can include cutting, forming, extruding, 

and sanding. 
2. Examples of changes in material properties can include a non-magnetic 

iron material becoming magnetic after hammering and a plastic material 
becoming rigid (less elastic) after heat treatment. 
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