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Integrated Science  
8th Grade Storyline 
According to the California Science Framework, the guiding concept for the 8th grade  
integrated science storyline is that the processes that change Earth’s systems at different spatial scales today 
also caused changes in the past. 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 8th 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 8th grade 
curriculum via a storyline that highlights the interconnections between force, motion, and waves (physical science), the 
formation of the universe and motion of celestial bodies (space science), and the geological and biological processes that 
shaped the evolution of life on earth (life science and earth science). Students dive more deeply into each of these areas and 
learn about them in greater complexity throughout the school year as they spiral around the common theme of how current  
processes that affect us today are also responsible for the changes that occurred in the past.  

Students begin the year by exploring the basic principles of force and motion. They study Newton’s laws and then progress to 
studying gravitational force and kinetic energy. Students come to appreciate that these laws have been in effect since the dawn 
of time and continue to govern the motion of objects today.

In the second instructional segment for 8th grade integrated science, students dive deeper into learning about the relationship 
between energy, motion, and gravity by studying potential energy and applying their learning to understanding the motion of the 
Sun, Earth, and Moon. This leads to a deeper dive into how the orientation and motion of Earth affect the distribution of energy 
from the sun, thereby causing Earth’s seasons. Students then expand their scope to learning about the role of gravity in the 
formation and motion of galaxies; and then zoom back into our solar system to learn about the planets and their orbits. Finally, 
students take a deeper dive into learning about energy and force by studying the earth’s gravitational field and electromagnetic 
forces. As a result, students deepen their awareness that the same forces that shaped the formation of the universe billions of 
years ago continue to shape the universe today. 

In the third instructional segment, students take a closer look at how force and motion have affected the geological systems on 
Earth, which in turn, have shaped the biological systems on Earth. Students study fossils and other bodies of evidence that 
support our current understanding of the geological timescale. This leads students into learning about evolution and how natural 
selection in combination with a changing environment has determined the fate of species since life first began. From here 
students take a deep dive into molecular biology, learning about genes, proteins and mutations. The explore how humans have 
learned to manipulate genetics and evolution through technology like artificial selection. 

In the fourth instructional segment, students expand their understanding of human technology and the impact it has had on 
Earth’s environment. This leads to students developing an even more sophisticated understanding of force, 

motion, and energy by studying various types of complex waves, including geologic waves, sound 
waves, and the electromagnetic spectrum. This brings students full circle, and the segment 

and school year conclude with an exploration of digital information technology, which 
humans have employed in fantastic manner to manipulate their environment in both 

positive and negative ways. Students come to appreciate, however, that technological 
advances have been and will likely always be constrained by the laws of physics. 



 

  8th 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

Objects move and collide.

Living systems are affected by physical 
changes in the environment. Both the 
physical and biological changes are 
recorded in the fossil record.

The fossil record documents 
the existence, diversity, 
extinction, and change of life 
forms throughout Earth’s history.

Newton’s Laws explain the forces and 
motions of objects on Earth and in 
space. 
Velocity and mass determine the 
results of collisions between objects.

Design Criteria 
Evaluate Solutions 
Analyze data 
Iteratively test and 
modify

Noncontact forces influence phenomena locally and in the solar system.

Models explain lunar phases 
and eclipses of the Sun and 
Moon. 
Gravity plays the major role in 
determining motions with the 
solar system and galaxies. 

Gravitational and electromagnetic 
fields are the basis of noncontact 
forces. 
Changing the arrangement of objects 
in a system affects the potential 
energy stored in that system.

Evolution explains life’s unity and diversity.

Mutations in genes affect organisms’ 
structures and functions.  
Evidence from fossils, anatomy, and 
embryos support the theory of 
biological evolution. 
Natural selection is the main mechanism 
that leads to evolution of species that 
are adapted to their environment.

Rock layers record Earth’s 
history like pages in a book.

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.

Changes to environments can affect 
probabilities of survival and reproduction 
of individual organisms, which can 
result in significant changes to 
populations and species.

Annual cycles in the amount  
of sunlight absorbed cause 
Earth’s seasons. 
Increases in human population 
and per-capita consumption 
impact Earth’s systems.

Waves are reflected, absorbed, or 
transmitted through various materials. 
Wave-based digital technologies 
provide very reliable ways to encode 
and transmit information.

Design Criteria 
Evaluate Solutions
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In order to provide students with a truly integrated experience, STEMscopes recommends that teachers follow the sequence in 
which the segments and scopes are laid out in the curriculum. However, the dynamic nature of STEMscopes enables teachers 
to teach the segments in whichever order they choose. Teachers need to be cognizant, though, of which scopes are integral to 
multiple segments and plan ahead to teach these scopes with the first related segment taught during the school year.

Also note that the Human Impact on the Environment scope can be taught in either 6th grade or 8th grade. It fits equally 
well into both storylines. As such, each school or district will need to decide where to include this scope in their 
instructional pacing plans.


