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Subject: Science Grade: 7  
 
Unit: LS2:  Ecosystems 
 
“Explain how energy from the sun becomes part of your cheeseburger?  

 

How does energy move through an ecosystem? 

How do organisms interact with other organisms in the physical environment to 

obtain energy? 

 
 
 
Big Ideas:  
Energy originated with the sun is transferred to organisms: plants to animals- 

resulting in the food we eat. 

The result of chemical reactions is that energy is transferred from one system of 

interacting molecules to another. 

Organisms & populations of organisms are dependent on their environmental 

interactions both with living things and nonliving factors. 

The amount of energy needed to change the temperature of a substance depends 

on the materials involved 

 
Next Generation Science Standards (NGSS) with appropriate Evidence Statements. 
 
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 



1. Students organize the given data (e.g., using tables, graphs, and charts) to allow for analysis and 
interpretation of relationships between resource availability and organisms in an ecosystem, 
including:  populations and growth. 

2. Students determine whether the relationships provide evidence of a causal link between these 
factors. 

3.  Students analyze and interpret the organized data to make predictions based on evidence of 
causal relationships between resource availability, organisms, and organism populations. 
Students make relevant predictions, including: 

a. Changes in the amount and availability of a given resource (e.g., less food) may result in 
changes in the population of an organism (e.g., less food results in fewer organisms). 

b. Changes in the amount or availability of a resource (e.g., more food) may result in 
changes in the growth of individual organisms (e.g., more food results in faster growth). 

c. Resource availability drives competition among organisms, both within a population as 
well as between populations.  

4. Students articulate a statement that relates the given phenomenon to a scientific idea, including 
that similar patterns of interactions occur between organisms and their environment, regardless of 
the ecosystem or the species involved; Students use evidence and reasoning to construct an 
explanation for the given phenomenon. 

MS-LS2-2:  Construct an explanation of  predicts patterns of interactions among 
organisms across multiple ecosystems. 

1. Students identify and describe* the evidence necessary for constructing the explanation, 
including evidence that: 

a. Competitive relationships occur when organisms within an ecosystem compete for 
shared resources (e.g., data about the change in population of a given species when a 
competing species is introduced).  

b. Predatory interactions occur between organisms within an ecosystem.  

c. Mutually beneficial interactions occur between organisms within an ecosystem. 
Organisms involved in these mutually beneficial interactions can become so dependent 
upon one another that they cannot survive alone. 

d. Resource availability, or lack thereof, can affect interactions between organisms (e.g., 
organisms in a resource-limited environment may have a competitive relationship, while 
those same organisms may not be in competition in a resource-rich environment) 

e. Competitive, predatory, and mutually beneficial interactions occur across multiple, 
different, ecosystems 

2. Students describe* that regardless of the ecosystem or species involved, the patterns of 
interactions (competitive, mutually beneficial, predator/prey) are similar. 

a. Students predict the following types of interactions: 



b. Predatory interactions 

c. Competitive interactions.  

d. Mutually beneficial interactions. 

MS-LS2-3:  Develop a model to describe the cycling of matter and flow of energy 
among living and nonliving parts 

1. To make sense of a given phenomenon, students develop a model in which they identify the 
relevant components, including: 

a. Organisms that can be classified as producers, consumers, and/or decomposers. 

b. Nonliving parts of an ecosystem (e.g., water, minerals, air) that can provide matter to 
living organisms or receive matter from living organisms. 

c. Energy  

2. In the model, students describe* relationships between components within the ecosystem, 
including: 

a. Energy transfer into and out of the system. 

b. Energy transfer and matter cycling (cycling of atoms) 

3. Students use the model to describe* the cycling of matter and flow of energy among living and 
nonliving parts of the defined system, including: 

a. The transfer of matter (atoms) and energy between living and nonliving parts of the 
ecosystem at every level within the system, which allows matter to cycle and energy to 
flow within and outside of the system. 

MS-LS2-4:  Construct an argument supported by empirical evidence that changes 
to physical or biological components of an ecosystem affect populations 

1. Students identify and describe* the given evidence (e.g., evidence from data, scientific literature) 
needed for supporting the claim, including evidence about: 

a. Changes in the physical or biological components of an ecosystem, including the 
magnitude of the changes (e.g., data about rainfall, fires, predator removal, species 
introduction).  

b. Changes in the populations of an ecosystem, including the magnitude of the changes 
(e.g., changes in population size, types of species present, and relative prevalence of a 
species within the ecosystem). 

c. Evidence of causal and correlational relationships between changes in the components 
of an ecosystem with the changes in populations. 



2. Students use reasoning to connect the appropriate evidence to the claim about the relationship 
between the physical and biological components of the ecosystem and changes in organism 
populations, based on patterns in the evidence. In the argument, students describe* a chain of 
reasoning that includes:  

a. Specific changes in the physical or biological components of an ecosystem cause 
changes that can affect the survival and reproductive likelihood of organisms within that 
ecosystem (e.g., scarcity of food or the elimination of a predator will alter the survival and 
reproductive probability of some organisms).  

b. Factors that affect the survival and reproduction of organisms can cause changes in the 
populations of those organisms.  

c. Patterns in the evidence suggest that many different types of changes (e.g., changes in 
multiple types of physical and biological components) are correlated with changes in 
organism populations.  

 
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.] 

a. Students identify and describe  competing design solutions for maintaining biodiversity and 
ecosystem services,  including information about why biodiversity and/or ecosystem services are 
necessary to maintaining a healthy ecosystem.  

    b.  Students identify and describe* the additional evidence (in the form of data, information, or other 
appropriate forms) that is relevant to the problem, design solutions, and evaluation of the solutions. 
 
 
MS-LS1-5  Construct a scientific explanation based on evidence for how 
environmental and genetic factors influence the growth of organisms 

. [Clarification Statement: Examples of local environmental conditions could include availability of food, 
light, space, and water. Examples of genetic factors could include large breed cattle and species of grass 
affecting growth of organisms. Examples of evidence could include drought decreasing plant growth, 
fertilizer increasing plant growth, different varieties of plant seeds growing at different rates in different 
conditions, and fish growing larger in large ponds than they do in small ponds. 

1. Students identify and describe* evidence  necessary for constructing the explanation, 
 including:  
Evidence: 
i. Environmental factors (e.g., availability of light, space, water; size of habitat) and that they can 
influence growth.  
ii. Genetic factors (e.g., specific breeds of plants and animals and their typical sizes) and that they 
can influence growth.  
iii. Changes in the growth of organisms as specific environmental and genetic factors change. 



2. Reasoning a Students use reasoning, along with the assumption that theories and laws that 
describe the natural world operate today as they did in the past and will continue to do so in the 
future, to connect the evidence and support an explanation for a phenomenon involving genetic 
and environmental influences on organism growth. Students describe* their chain of reasoning 
that includes: 
 i. Organism growth is influenced by multiple environmental (e.g., drought, changes in food 
availability) and genetic (e.g., specific breed) factors. 

 

(Supporting standard.  Full standard covered in Organism Unit MS-LS1) 

 
 
 
 
 
 

 

 
 


