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Integrated Science  

7th Grade Storyline

According to the California Science Framework, the guiding concept for the 7th grade  
integrated science storyline is Natural processes and human activities cause energy to  
flow and matter to cycle through Earth’s systems. Teachers should consistently look  
for opportunities to emphasize connections back to this guiding concept throughout the  
school year as students work through each instructional segment. 

The instructional segments for 7th grade integrated science address four unifying principles that integrate the four 
domains of the Disciplinary Core Ideas (DCIs). These are outlined in the table on the next page and are addressed in the 
STEMscopes curriculum with a storyline that begins by using an ecological overview of competition among organisms to 
introduce students to the concept of finite resources. This leads in to learning about the natural resources upon which 
humans are dependent and which are also finite. Why are resources finite? Students begin to explore this in more depth 
by studying what matter is made of and learning about conservation of matter and mass. This leads to learning about 
energy conversion and the role energy plays in the transformation of matter. 

It is important to note that the first instructional segment is intended to provide students with a high-level exploration of 
the interconnections between ecology (life science), chemistry (physical science), and earth's systems and natural 
resources (earth science). Students dive more deeply into each of these areas to learn about them in greater complexity 
throughout the school year as they spiral around the common theme of how natural processes and human activities 
cause energy to flow and matter to cycle through Earth’s systems. 

In the second instructional segment for 7th grade integrated science, students dive deeper into learning about matter and 
develop a more complex understanding of the principles of chemistry. They apply new learning to the biochemical pathways 
of photosynthesis and cellular respiration, which leads them to comparing the flow of energy and matter in living organisms 
to that of earth’s systems.

In the third instructional segment, students continue to develop a more complex understanding of matter by connecting 
back to the idea of finite resources and exploring conservation of mass more deeply. They also dive deeper into ecology, 
applying their learning to more complex system models that address relationships among organisms in ecosystems and 
flow of energy in ecosystems. This leads to a deeper dive into earth’s systems and the dynamic interactions of matter and 
energy by exploring macro process that shape the landscape, including plate tectonics and seafloor spreading.

In the fourth instructional segment, students explore the dynamic nature of ecosystems and how they vary in biodiversity 
as a result of the natural resources available to the organisms that live there and the impact of humans. Students 
develop a more complex understanding of  how geoscience processes help to define the ecosystems in a particular 
region and their biodiversity by further shaping the landscape through processes like weathering and erosion. This leads 
students to explore the natural disasters that can also result from geoscience processes and how these affect 
ecosystems as well as humans. The segment and school year conclude with an exploration of synthetic materials, which 
are made from natural resources, thereby bringing students full circle back to considering human reliance on natural 
resources and the consequences of overconsumption.  



 

7th Grade Integrated Science Core Ideas 

From the 2016 California Science Framework: Chapter 5 Grades 6-8 Preferred Integrated Model.  

Life Science Earth and  
Space Science Physical Science

Engineering, 
Technology and 
Applications to 

Science

Living and nonliving things are made of atoms.

Organisms are made of molecules of 
mostly six different elements.

Earth materials are mostly made 
of eight different elements. 
Earth has mineral, energy, and 
water resources.

The interaction and motions of 
atoms explain the properties of 
matter. 
Thermal energy affects particle 
motion and physical state.

Matter cycles and energy flows in systems of all scales within the Earth system.

Organisms grow and get energy by 
rearranging atoms in food molecules. 

Earth’s cycles of matter are 
driven by solar energy, Earth’s 
internal thermal energy, and 
gravity. 

Chemical reactions make new 
substances and can release or 
absorb thermal energy. 
Mass is conserved in physical 
changes and chemical reactions.

Design Criteria 
Evaluate Solutions 
Analyze data 
Iteratively test and 
modify

Natural processes and human activities have shaped Earth’s resources and ecosystems.

Matter cycles and energy flows among 
living and nonliving parts of ecosystems. 
Resource availability affects organisms 
and ecosystem populations. 
Ecosystems have common patterns of 
organism interactions.

Fossils, rocks, continental 
shape, and seafloor structures 
provide evidence of plate motion. 
Geoscience processes unevenly 
distribute Earth’s mineral, energy, 
and groundwater resources.

Chemical reactions make new 
substances. 
Mass is conserved in physical 
changes and chemical 
reactions.

Human activities help sustain biodiversity and ecosystem services in a changing world.

Biotic and abiotic changes affect 
ecosystem populations. 
Design solutions can help maintain 
biodiversity and ecosystem services.

Geoscience processes change 
Earth’s surface. 
Damage from natural hazards 
can be reduced.

Synthetic materials impact 
society.

Design Criteria 
Evaluate Solutions 
Analyze data
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STEMscopes recommends that teachers follow the sequence in which the segments and scopes  
are laid out in the curriculum in order to provide students with a truly integrated experience.  
However, the dynamic nature of STEMscopes enables teachers to teach the segments in whichever  
order they choose. Teachers should be cognizant, though, of which scopes are integral to multiple  
segments. For example, in 7th grade integrated science, the first three scopes in segment 1 are  
also integral to segment 3; and “Characteristics of Chemical Reactions” is integral to both segment 2  
and segment 3. So if teachers opted to teach segment 3 at the start of the school year, they should 
move the overlapping scopes from segments 1 and 2 to be taught with segment 3. They will also 
need to modify the segment 1, 2, and 3 missions accordingly, if they plan to use these segment level 
performance tasks. A word of caution, though, that this type of rearrangement will move the curriculum  
away from an integrated approach and back towards a more discipline specific approach.


