
In each Amplify Science unit, students figure out 
a phenomenon by asking questions, gathering 
evidence, and coming up with an explanation of how 
the phenomenon works. The Coherence Flowchart 
visually represents the storyline of the unit, showing 
the coherent flow of questions, evidence, and ideas that 
support students as they build complex explanations 
of the unit’s anchor phenomenon. The Coherence 
Flowchart on the following pages (one chapter per 
page) can be used to see the connections between 
the questions that drive students’ experiences, the 
evidence they gather, the ideas they figure out, and the 
new questions that those ideas generate. The diagram 
to the right explains the structure of a chapter in the 
Coherence Flowchart. 

Note: The Coherence Flowchart is a tool for teachers and is not 
meant to be distributed to students.

Rock Transformations Coherence Flowchart
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Instruction is framed by questions about the unit’s anchor phenomenon and the related problem students are solving. Chapter 
Questions then guide students in figuring out the phenomenon, piece by piece. Within each chapter, Investigation Questions focus 
students on a manageable piece of content that will help them figure out the Chapter Question. Each question motivates activities, 
and each activity provides specific evidence related to the Investigation Question. Students synthesize the understanding constructed 
over multiple activities, and this understanding is formalized through key concepts. Often a key concept leads students to an additional 
Investigation Question students need to pursue to answer the Chapter Question. At the end of the chapter, students’ new understanding 
is applied back to the unit’s anchor phenomenon and leads students to a new Chapter Question or a final explanation.

Typical structure of one chapter in a Coherence Flowchart
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Why are rock samples from the Great Plains and from the Rocky Mountains composed of such similar minerals, when they 
look so different and come from different areas?

How do rocks form? (1.3-1.5)

● Rocks can form in different ways. This causes them to 
be different types. (1.4)

● When sediment is compacted and cemented  together, 
it forms sedimentary rock. (1.4)

● When magma cools, it hardens to form igneous rock. 
(1.4)

● Observe rock samples (1.2)
● Form rocks in the Sim (1.3)
● Use hard candy to model how rocks form from 

sediment (1.4)
● Watch a video about rocks forming from magma 

(1.4)
● Model how rocks form using the paper Modeling 

Tool (1.5)

● Examine evidence about the rocks of the Great Plains and Rocky Mountains to determine whether they formed from 
sediment or magma (1.5)

Rock Transformations: Geologic Puzzle of the Rockies 
and Great Plains

How did the rock of the Great Plains and Rocky Mountains form?

The rock of the Great Plains is sedimentary rock and the rock of the Rocky Mountains is igneous rock. They formed in 
different ways so they must not have formed together. Rocks can form in different ways. This causes them to be different 
types. When sediment is compacted and cemented together, it forms sedimentary rock. When magma cools, it hardens to 
form igneous rock. 
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Why are rock samples from the Great Plains and from the Rocky Mountains composed of such similar minerals, when they 
look so different and come from different areas?

What causes sediment and magma to form? (2.1-2.4)

● Matter gets transformed by energy, but the same 
matter is still present. (2.3)

● Sediment forms when any type of rock is 
weathered, a process driven by energy from the 
sun. (2.3)

● Magma forms when any type of rock is melted, a 
process driven by energy from

● Earth’s interior. (2.3) 

● Explore how magma and sediment form in the 
Sim (2.1)

● Watch a video about weathering (2.1)
● Read “Devils Tower” (2.2)
● Use hard candy to model weathering (2.3)
● Revisit “Devils Tower” (2.3)
● View a video about how magma forms (2.3)
● Write about how energy affects rocks using unit 

vocabulary (2.4)
● Model where sediment and magma come from 

using the paper Modeling Tool (2.4)

● Consider and discuss claims about the formation of the Great Plains and Rocky Mountains (2.4)

Central Phenomenon Investigation Questions Evidence sources and reflection Key concepts

Where did the magma and sediment that formed the rock of the Great Plains and the Rocky Mountains come from?

It is possible that the rock of the Great Plains formed from sediment that eroded off the Rocky Mountains. It might also be 
possible that the rock of the Rocky Mountains formed from the rock of the Great Plains if the Great Plains rock were 
somehow carried underground to where energy from Earth’s interior could melt it into magma. Matter gets transformed by 
energy, but the same matter is still present. Sediment forms when any type of rock is weathered, a process driven by energy 
from the sun. Magma forms when any type of rock is melted, a process driven by energy from Earth’s interior. 
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Why are rock samples from the Great Plains and from the Rocky Mountains composed of such similar minerals, when they 
look so different and come from different areas?

● How do rock formations move between the surface 
and Earth’s interior? (3.1-3.2)

● Plate motion moves rock formations. (3.2)
● Subduction moves rock down, below Earth’s outer 

layer. (3.2)
● Uplift moves rock upward toward Earth’s surface. 

(3.2)

● Read “The Oldest Rock Formations on Earth” (3.1)
● Revisit “The Oldest Rock Formations on Earth” (3.2)
● Transform rock using plate motion in the Sim (3.2)

 How do uplift and subduction lead to the
transformation of rocks? (3.3)

● Uplift and subduction can expose rock formations to 
different energy sources, which can transform them. 
(3.3)

● Any type of rock can transform into any type of rock 
because of plate motion. (3.3)

● Model how rock transformation processes affect rock 
materials in a classroom model (3.3)

● Discuss and write about how plate motion exposes 
rock formation to energy sources (3.3)

● Use evidence to explain how the Great Plains and Rocky Mountains could have transformed (3.4)
● Model how the Rocky Mountains transformed into the Great Plains using the paper Modeling Tool (3.4)
● Support a claim about why the Great Plains and Rocky Mountains have similar mineral compositions (3.4)

Central Phenomenon Investigation Questions Evidence sources and reflection Key concepts

The plate motion that occurred near the Great Plains and Rocky Mountains uplifted igneous rock that formed underground. 
This rock eventually eroded and its sediment formed sedimentary rock in the Great Plains. Plate motion moves rock 
formations. Subduction moves rock down, below Earth’s outer layer. Uplift moves rock upward, toward Earth’s surface. Uplift 
and subduction can expose rock formations to different energy sources, which can transform them. Any type of rock can 
transform into any type of rock because of plate motion. 
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How could rock from one of the regions have transformed into a
different type of rock in the other region?
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● Evaluate quality of evidence (4.1)
● Compare rock on Earth and Venus (4.1)
● Analyze and sort evidence based on claims (4.2)
● Participate in the Science Seminar (4.3)
● Write an argument to support a claim (4.3)

Central Phenomenon Investigation Questions Evidence sources and reflection Key concepts

One possible explanation students can make:
Venus's rock transformation processes form mostly igneous rock. The images of Venus look a lot like the images from Earth 
of igneous rocks from magma flows. Magma is melted rock, and when it cools it turns into igneous rock. This could mean 
that magma flows happen on Venus just as they do on Earth. One image of Venus shows a mountain. Mountains can form 
when plate movement pushes some rock higher up. Also the internal heat from Venus is probably very hot much like it is on 
Earth according to the data table, which means that plate movement caused by energy from the interior could be occurring. 
It also means that the interior of Venus has enough energy to melt rock into magma.
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What rock transformation processes are happening on Venus?

Note to designer: 
Chapter 4 is not needed 
for the slide deck (PPT) 
but is needed for the PN 
(inDesign).
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