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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 – Cause and Effect 
In grade 8, students use more robust abstract thinking skills to explain causes of complex 
phenomena and systems.  Many causes are not immediately or physically visible to students.  
Students wrestle with the ‘why’ of science to deal with unseen mechanisms at work, to make 
predictions about future events, and to explain patterns.  Their ability to conceptualize and 
describe what often cannot be seen is a significant outcome for students, as well as a thorough 
understanding of cause and effect.  Topics include, but are not limited to causes of seasons and 
tides, causes of plate tectonics and weather or climate, the role of genetics in reproduction, 
heredity, and artificial selection, and how atoms and molecules interact to explain the 
substances that make up the world and how materials change. (Excerpts from Curriculum 
Framework) 
 
 
ESS2. Earth’s Systems 
 
7.MS-ESS2-4. Develop a model to explain how the energy of the Sun and Earth’s gravity drive 

the cycling of water, including changes of state, as it moves through multiple 
pathways in Earth’s hydrosphere. 

 
Clarification Statement:  
Examples of models can be conceptual or physical. 



 

 
State Assessment Boundary:  
A quantitative understanding of the latent heats of vaporization and fusion is not 
expected in state assessment. 

 
8.MS-ESS2-5. Interpret basic weather data to identify patterns in air mass interactions and the 

relationship of those patterns to local weather. 
 

Clarification Statements: 
1. Data includes temperature, pressure, humidity, precipitation, and wind.  
2. Examples of patterns can include air masses flow from regions of high 

pressure to low pressure, and how sudden changes in weather can result 
when different air masses collide.  

3. Data can be provided to students (such as in weather maps, data tables, 
diagrams, or visualizations) or obtained through field observations or 
laboratory experiments. 

 
State Assessment Boundary:  
Specific names of cloud types or weather symbols used on weather maps are not 
expected in state assessment. 

 
8.MS-ESS2-6. Describe how interactions involving the ocean affect weather and climate on a 

regional scale, including the influence of the ocean temperature as mediated by 
energy input from the sun and energy loss due to evaporation or redistribution 
via ocean currents. 

 
Clarification Statement: 
A regional scale includes a state or multi-state perspective. 
 
State Assessment Boundary: 
Koppen Climate Classification names are not expected in state assessment. 

 
 
LS1. From Molecules to Organisms: Structures and Processes 
 
7.MS-LS1-4. Construct an explanation based on evidence for how characteristic animal 

behaviors and specialized plant structures increase the probability of successful 
reproduction of animals and plants. 

 
Clarification Statements: 
1. Examples of animal behaviors that affect the probability of animal reproduction 

could include nest building to protect young from cold, herding of animals to 
protect young from predators, and vocalizations and colorful plumage to attract 
mates for breeding. 



 

2. Examples of animal behaviors that affect the probability of plant reproduction 
could include 
a. transferring pollen or seeds and 
b. creating conditions for seed germination and growth. 

3. Examples of plant structures that affect the probability of plant reproduction 
could include bright flowers attracting butterflies that transfer pollen, flower 
nectar, and odors that attract insects that transfer pollen, and hard shells on 
nuts that squirrels bury. 

 
State Assessment Boundary: 
Natural selection is not expected in state assessment. 

 
8.MS-LS1-5. Construct an argument based on evidence for how environmental and genetic 

factors influence the growth of organisms. 
 

Clarification Statements: 
1. Examples of environmental conditions could include availability of food, light, 

space, and water. 
2. Examples of genetic factors could include the genes responsible for size 

differences in different breeds of dogs, such as great danes and chihuahuas. 
3. Examples of environmental factors could include drought decreasing plant 

growth, fertilizer increasing plant growth, and fish growing larger in large ponds 
than they do in small ponds. 

4. Examples of both genetic and environmental factors could include different 
varieties of plants growing at different rates in different conditions. 

 
State Assessment Boundary: 
Methods of reproduction, genetic mechanisms, gene regulation, biochemical 
processes, or natural selection are not expected in state assessment. 

 
8.MS-LS1-7. Use informational text to describe that food molecules, including carbohydrates, 

proteins, and fats, are broken down and rearranged through chemical reactions 
forming new molecules that support cell growth and/or release of energy. 

 
State Assessment Boundary: 
Specific details of the chemical reaction for cellular respiration, biochemical steps 
of breaking down food, or the resulting molecules (e.g., carbohydrates 

 
 
LS3. Heredity: Inheritance and Variation of Traits 
 
8.MS-LS3-1. Develop and use a model to describe that structural changes to genes (mutations) 

may or may not result in changes to proteins, and if there are changes to proteins 
there may be harmful, beneficial, or neutral changes to traits. 



 

 
 Clarification Statements: 

1. An example of a beneficial change to the organism may be a strain of bacteria 
becoming resistant to an antibiotic. 

2. A harmful change could be the development of cancer; a neutral change may 
change the hair color of an organism with no direct consequence. 

 
State Assessment Boundary: 
Specific changes at the molecular level (e.g., amino acid sequence change), 
mechanisms for protein synthesis, or specific types of mutations are not expected 
in state assessment. 

  
8.MS-LS3-2. Construct an argument based on evidence for how asexual reproduction results in 

offspring with identical genetic information and sexual reproduction results in 
offspring with genetic variation. Compare and contrast advantages and 
disadvantages of asexual and sexual reproduction. 

 
 Clarification Statements: 

1. Examples of an advantage of sexual reproduction can include genetic variation 
when the environment changes or a disease is introduced, while examples of an 
advantage of asexual reproduction can include not using energy to find a mate 
and fast reproduction rates. 

2. Examples of a disadvantage of sexual reproduction can include using resources 
to find a mate, while a disadvantage in asexual reproduction can be the lack of 
genetic variation when the environment changes or a disease is introduced. 

 
8.MS-LS3-3(MA). Communicate through writing and in diagrams that chromosomes contain 

many distinct genes and that each gene holds the instructions for the 
production of specific proteins, which in turn affects the traits of an individual. 

 
 State Assessment Boundary:  
 Specific changes at the molecular level or mechanisms for protein synthesis 

are not expected in state assessment. 
 
8.MS-LS3-4(MA). Develop and use a model to show that sexually reproducing organisms have 

two of each chromosome in their nucleus, and hence two variants (alleles) of 
each gene that can be the same or different from each other, with one 
random assortment of each chromosome passed down to offspring from both 
parents. 

 
 Clarification Statement: 
 Examples of models can include Punnett squares, diagrams (e.g., simple 

pedigrees), and simulations. 
 



 

 State Assessment Boundary:  
 State assessment will limit inheritance patterns to dominant-recessive alleles 

only. 
 
 
LS4. Biological Evolution: Unity and Diversity 
 
6.MS-LS4-1. Analyze and interpret evidence from the fossil record to describe organisms and 

their environment, extinctions, and changes to life forms throughout the history of 
the Earth. 

 
Clarification Statement:  
Examples of evidence include sets of fossils that indicate a specific type of 
environment, anatomical structures that indicate the function of an organism in the 
environment, and fossilized tracks that indicate behavior of organisms. 
 
State Assessment Boundary:  
Names of individual species, geological eras in the fossil record, or mechanisms for 
extinction or speciation are not expected in state assessment. 

 
6.MS-LS4-2. Construct an argument using anatomical structures to support evolutionary 

relationships among and between fossil organisms and modern organisms. 
 

Clarification Statement: 
Evolutionary relationships include 

a. some organisms have similar traits with similar functions because they were 
inherited from a common ancestor, 

b. some organisms have similar traits that serve similar functions because they 
live in similar environments, and 

c. some organisms have traits inherited from common ancestors that no longer 
serve their original function because their environments are different than 
their ancestors’ environments. 

 
8.MS-LS4-4. Use a model to describe the process of natural selection, in which genetic 

variations of some traits in a population increase some individuals’ likelihood of 
surviving and reproducing in a changing environment. Provide evidence that natural 
selection occurs over many generations. 

 
Clarification Statements: 
1. The model should include simple probability statements and proportional 

reasoning. 
2. Examples of evidence can include Darwin’s finches, necks of giraffes, and 

peppered moths. 
 



 

State Assessment Boundary: 
Specific conditions that lead to natural selection are not expected in state 
assessment. 

 
8.MS-LS4-5. Synthesize and communicate information about artificial selection, or the ways in 

which humans have changed the inheritance of desired traits in organisms.  
 

Clarification Statement:  
Emphasis is on the influence of humans on genetic outcomes in artificial selection 
(such as genetic modification, animal husbandry, and gene therapy). 

 
 
PS1. Matter and Its Interactions 
 
6.MS-PS1-6. Plan and conduct an experiment involving exothermic and endothermic chemical 

reactions to measure and describe the release or absorption of thermal energy. 
 

Clarification Statements: 
1. Emphasis is on describing transfer of energy to and from the environment. 
2. Examples of chemical reactions could include dissolving ammonium chloride or 

calcium chloride. 
 
8.MS-PS1-1. Develop a model to describe that  

A. atoms combine in a multitude of ways to produce pure substances which make 
up all of the living and nonliving things that we encounter, 

B. atoms form molecules and compounds that range in size from two to 
thousands of atoms, and 

C. mixtures are composed of different proportions of pure substances. 
 
Clarification Statement:  
Examples of molecular-level models could include drawings, 3D ball and stick 
structures, and computer representations showing different molecules with 
different types of atoms. 
 
State Assessment Boundary:  
Valence electrons and bonding energy, the ionic nature of subunits of complex 
structures, complete depictions of all individual atoms in a complex molecule or 
extended structure, or calculations of proportions in mixtures are not expected in 
state assessment. 

 
8.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 Statements: 



 

1. Examples of reactions could include burning sugar or steel wool, fat reacting 
with sodium hydroxide, and mixing zinc with HCl. 

2. Properties of substances include density, melting point, boiling point, 
solubility, flammability, and odor. 

 
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. 

 
8.MS-PS1-5. Use a model to explain that substances are rearranged during a chemical reaction 

to form new molecules with new properties. Explain that the atoms present in the 
reactants are all present in the products and thus the total number of atoms is 
conserved. 

 
Clarification Statement: 
Examples of models can include physical models or drawings, including digital 
forms, that represent atoms. 
 
State Assessment Boundary: 
Use of atomic masses, molecular weights, balancing symbolic equations, or 
intermolecular forces are not expected in state assessment. 

 
6.MS-PS1-6. Plan and conduct an experiment involving exothermic and endothermic chemical 

reactions to measure and describe the release or absorption of thermal energy. 
 

Clarification Statements: 
3. Emphasis is on describing transfer of energy to and from the environment. 
4. Examples of chemical reactions could include dissolving ammonium chloride or 

calcium chloride. 
 
 
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. 
 
 
PS4. Waves and Their Applications in Technologies for Information Transfer 
 
6.MS-PS4-2. Use diagrams and other models to show that both light rays and mechanical waves 

are reflected, absorbed, or transmitted through various materials. 
 

Clarification Statements: 
1. Materials may include solids, liquids, and gases. 
2. Mechanical waves (including sound) need a material (medium) through which 

they are transmitted.  
3. Examples of models could include drawings, simulations, and written 

descriptions. 
 

State Assessment Boundary: 
State assessment will be limited to qualitative applications. 

 
 
ETS1. Engineering Design 
 
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. 
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