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Unit Summary
Students provide a mechanistic account for how cells provide a structure for the plant process of 
photosynthesis in the movement of matter and energy needed for the cell. Students use conceptual and 
physical models to explain the transfer of energy and cycling of matter as they construct explanations for the 
role of photosynthesis in cycling matter in ecosystems. They construct scientific explanations for the cycling 
of matter in organisms and the interactions of organisms to obtain matter and energy from an ecosystem to 
survive and grow. They understand that sustaining life requires substantial energy and matter inputs, and that 
the structure and functions of organisms contribute to the capture, transformation, transport, release, and 
elimination of matter and energy. The crosscutting concepts of matter and energy and structure and function 
provide a framework for understanding of the cycling of matter and energy flow into and out of organisms. 
Students are also expected to demonstrate proficiency in developing and using models. Students use these 
science and engineering practices to demonstrate understanding of the disciplinary core ideas.

 

Standards

Student Learning Objectives

SLO 
1

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.]

SLO 
2

Develop a model to describe how food is rearranged through chemical reactions forming new 
molecules that support growth and/or release energy as this matter moves through an organism. 
[Clarification Statement: Emphasis is on describing that molecules are broken apart and put back 
together and that in this process, energy is released.] [Assessment Boundary: Assessment does not 
include details of the chemical reactions for photosynthesis or respiration.] 

Driving Questions
How do some organisms turn electromagnetic radiation into matter and energy?



 

What is the role of photosynthesis in the cycling of matter and flow of energy into and out of an organism?

 

How is food rearranged through chemical reactions to form new molecules that support growth and/or release energy as this 
matter moves through an organism?


