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MIDDLE SCHOOL STANDARDS ADDRESSED: 

NGSS 
(Kentucky, 
Maryland) 

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. 
Disciplinary Core Ideas: 

● 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-LS2-3: 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. 
Disciplinary Core Ideas: 

● 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. 

 

HIGH SCHOOL STANDARDS ADDRESSED: 

NGSS 
(Kentucky, 
Maryland) 

HS-LS2-4: Use mathematical representations to support claims for the 
cycling of matter and flow of energy among organisms in an ecosystem. 

Clarification Statement: Emphasis is on using a mathematical model 
of stored energy in biomass to describe the transfer of energy from one 
trophic level to another and that matter and energy are conserved as 
matter cycles and energy flows through ecosystems. Emphasis is on 
atoms and molecules such as carbon, oxygen, hydrogen and nitrogen 
being conserved as they move through an ecosystem. 



Disciplinary Core Ideas: 

● Plants or algae form the lowest level of the food web. At each 
link upward in a food web, only a small fraction of the matter 
consumed at the lower level is transferred upward, to produce 
growth and release energy in cellular respiration at the higher 
level. Given this inefficiency, there are generally fewer organisms 
at higher levels of a food web. Some matter reacts to release 
energy for life functions, some matter is stored in newly made 
structures, and much is discarded. The chemical elements that 
make up the molecules of organisms pass through food webs 
and into and out of the atmosphere and soil, and they are 
combined and recombined in different ways. At each link in an 
ecosystem, matter and energy are conserved. 

 
HS-LS2-6: Evaluate claims, evidence, and reasoning that the complex 
interactions in ecosystems maintain relatively consistent numbers and 
types of organisms in stable conditions, but changing conditions may 
result in a new ecosystem. 

Clarification Statement: Examples of changes in ecosystem 
conditions could include modest biological or physical changes, such as 
moderate hunting or a seasonal flood; and extreme changes, such as 
volcanic eruption or sea level rise. 
Disciplinary Core Ideas:   

● A complex set of interactions within an ecosystem can keep its 
numbers and types of organisms relatively constant over long 
periods of time under stable conditions. If a modest biological or 
physical disturbance to an ecosystem occurs, it may return to its 
more or less original status (i.e., the ecosystem is resilient), as 
opposed to becoming a very different ecosystem. Extreme 
fluctuations in conditions or the size of any population, however, 
can challenge the functioning of ecosystems in terms of 
resources and habitat availability. 

 


