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Grade Level: 6-8; Piloted at Grade 6 Related Unit: 
• The Rock Cycle; Geologic

Change
• MS-ESS2-1 - Develop a

model to describe the
cycling of Earth’s materials
and the flow of energy that
drives this process. (NGSS)

• MS-ESS2-2 - Construct an
explanation based on
evidence for how
geoscience processes have
changed Earth’s surface at
varying time and spatial
scales. (NGSS)

• WHST.6-8.2 - Write
informative/explanatory
texts to examine a topic and
convey ideas, concepts, and
information through the
selection, organization, and
analysis of relevant content.
(CCSS ELA)

• RST.6-8.3 - Follow precisely
a multistep procedure when
carrying out experiments,
taking measurements, or
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performing technical tasks. 
(CCSS ELA) 

• RST.6-8.7 - Integrate 
quantitative or technical 
information expressed in 
words in a text with a 
version of that information 
expressed visually (e.g., in a 
flowchart, diagram, model, 
graph, or table). (CCSS ELA)  

• SL.8.1 - Engage effectively in 
a range of collaborative 
discussions (one-on-one, in 
groups, teacher-led) with 
diverse partners on grade 6 
topics, texts, and issues, 
building on others’ ideas 
and expressing their own 
clearly. (CCSS ELA) 

• SS.IS.6.6-8.MdC - Construct 
explanations using 
reasoning, correct sequence, 
examples and details, while 
acknowledging their 
strengths and weaknesses. 
(IL SS) 

Enduring Understandings Essential Questions 
• Models can be used to represent systems 

and their interactions. 
• Within a natural or designed system, the 

transfer of energy drives the motion 
and/or cycling of matter.  

• Rocks and fossils tell the history of Earth 
and how environmental conditions have 
changed over time. 

• The principle of uniformitarianism states 
that the processes that occurred in the past 
are the same as the processes occurring 
presently and will continue to occur in the 
future. 

• The rock cycle is a slow, continuous, never-
ending recycling of rocks that changes 
Earth’s surface. 

• Energy from Earth’s interior drives the 
rock cycle. 

• Weathering changes rocks on Earth’s 
surface. 

• How does energy contribute 
to the formation of Earth 
materials, such as minerals, 
rocks, and ores? 

• How can scientists 
determine what has 
happened in the past? 

• How does energy affect 
Earth’s landscapes? 

• How do processes in the 
Rock Cycle affect earth’s 
landscapes? 

• How does change happen to 
Earth’s landscapes? 

• Changing Earth: What has 
the history of Earth looked 
like?  



• Erosion carries rocks away on Earth’s 
surface. 

• Melting of rocks can occur on or below 
Earth’s surface. 

• Igneous rocks can form aboveground from 
quick-cooling lava and underground from 
slow-cooling magma. 

• Sedimentary rocks are made from 
cemented and compacted sediments. 

• Metamorphic rocks are formed 
underground when a rock is exposed to 
intense heat and pressure. 

• All rocks can weather and erode. 
• All rocks can melt into magma. 
• Geologic change on Earth is sudden, the 

result of catastrophic events 
(catastrophism), or slow and gradual 
(uniformitarianism). 

• Geologic changes that occur today will 
affect resources and landscapes in the 
future. 

Transfer Goals 

• Developing and using models 
• Constructing explanations (for science) 
• Identifying Patterns and Causes/Effects to make future predictions 
• Using data and evidence of past events to make statistical predictions for 

future events 
• Citing evidence that stability may be disturbed by sudden events or 

gradual changes over time 
Learning Objectives 

• 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 how the geologic time scale is used to construct a timeline 
of the Earth’s history. 

• Use evidence and reasoning to construct an explanation for the given 
phenomenon, which involves changes at Earth’s surface. 

• Identify and describe* the evidence necessary for constructing an 
explanation, including: 

o The slow and large-scale motion of the Earth’s plates and the 
results of that motion. 

o Surface weathering, erosion, movement, and the deposition of 
sediment ranging from large to microscopic scales (e.g., sediment 
consisting of boulders and microscopic grains of sand, raindrops 
dissolving microscopic amounts of minerals). 



o Rapid catastrophic events (e.g., earthquakes, volcanoes, meteor 
impacts). 

• Identify the corresponding timescales for each identified geoscience 
process. 

• Use multiple valid and reliable sources, which may include students’ own 
investigations, evidence from data, and observations from conceptual 
models used to represent changes that occur on very large or small spatial 
and/or temporal scales (e.g., stream tables to illustrate erosion and 
deposition, maps and models to show the motion of tectonic plates). 

• 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 how geoscience processes have changed the Earth’s 
surface at a variety of temporal and spatial scales. 

• 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 how geoscience processes have changed the Earth’s 
surface at a variety of temporal and spatial scales. Students describe the 
following chain of reasoning for their explanation: 

o Surface processes such as erosion, movement, weathering, and the 
deposition of sediment can modify surface features, such as 
mountains, or create new features, such as canyons. These 
processes can occur at spatial scales ranging from large to 
microscopic over time periods ranging from years to hundreds of 
millions of years. 

o Catastrophic changes can modify or create surface features over a 
very short period of time compared to other geoscience processes, 
and the results of those catastrophic changes are subject to further 
changes over time by processes that act on longer time scales (e.g., 
erosion of a meteor crater). 

o A given surface feature is the result of a broad range of geoscience 
processes occurring at different temporal and spatial scales. 

o Surface features will continue to change in the future as geoscience 
processes continue to occur. 

 
Students will be able to: 

• Explain the changes that happened in Earth’s 4.6 billion-year past are the 
same changes that occur in the present and will continue to occur in the 
future. 

• Identify compaction and cementation of sediments as the forces that create 
Sedimentary Rocks. 

• Identify heat and pressure as the agents of metamorphism (Metamorphic 
Rocks.) 

• Identify the cooling and hardening of magma and lava as the forces that 
create Igneous Rocks. 



• Point to melting as the cause of any rock turning back into magma under 
the Earth’s surface, or lava above. 

• Identify Earth’s internal energy as the driving force for the Rock Cycle. 
• Classify the Rock Cycle as a slow and gradual process but identify 

counterexamples to explain when rocks can be changed suddenly, as seen 
in natural disasters. 

• Explain the Rock Cycle and its processes verbally or in text. 
Library of Congress: Primary Sources Materials/Supplies/Resour

ces 
Sand Dunes Made from Volcanic Ash 

• https://www.loc.gov/resource/highsm.38
141/ 

 

 

• Computer with 
Internet Access for 
LOC 

• “Modeling Rocks” 
Lab from the book, 
Just the Facts: Earth 
and Space Science 
by Jennifer Linrud 
Sinsel 

• Play-Doh or other 
similar modeling 
clay, 3-4 different 
colors. 

• Coloring Supplies 
• “Rock Cycle Song” from 

previous classes. 
Lesson Plan 

Engage: How can I get students interested in this? 
• See attached lesson for detailed plans. 

• Teacher will engage students with historical tie-in to the Killpecker Sand 
Dunes in Wyoming. 

• Teacher will get students to reflect on the narrative and the picture to form 
an observation-based inference that conveys how this landscape has 
changed over time. 

• Students will discuss their observations and inferences. 

• Students will complete an interactive rock cycle Play-Doh lab – Kids are 
highly engaged by Play-Doh. 

Explore: What tasks/questions can I offer to help students puzzle through this? 

https://www.loc.gov/resource/highsm.38141/
https://www.loc.gov/resource/highsm.38141/


• See attached lesson for detailed plans. 

• Students will complete Carson-Dellosa’s “Modeling Rocks” Lab.  This lab 
has been included for reference and to show compatibility with the unit.  
To use the lab, the book, Just the Facts: Earth and Space Science by Jennifer 
Linrud Sinsel should be purchased.  It is available new and used on 
Amazon.com.  
https://www.amazon.com/gp/product/1594412480?pf_rd_p=d1f45e03-
8b73-4c9a-9beb-4819111bef9a&pf_rd_r=0AVZPBWGXRX2RP8YANKC 

• Students will summarize how this model is similar to the real rock cycle, as 
well as to identify the limitations of the model. 

• It is imperative that the teacher circulates and checks for student 
understanding while answering the questions.   

• The teacher should use key words, such as “SEDIMENT makes what 
kind of rock…” (Sedimentary) 

• The teacher should guide students along the way – In the first step, 
students miss that they made layers of sediment.  They get lost in the play 
of Play-Doh.  Teacher Notes have been included on the Answer Key. 

Explain: How can I help students make sense of their observations? 

• See attached lesson for detailed plans. 

• From the very beginning, teachers should guide students in making and 
explaining observations.   

• This lab activity creates understanding through completing the procedure.  
So, as the students perform a task, they then make sense of what the task is 
and how it fits in the Rock Cycle.  However, at the Grade 6 level, the teacher 
must provide the scaffolding necessary for students to see what is going 
on.  Again, in Step 1, students often miss that they are creating sediment.  
Sediments get put in layers.  Once students realize this, most realize that 
they are modeling the formation of Sedimentary Rock. 

• Upon completing the lab, students must summarize their learning and how 
this activity serves as a good model of the rock cycle, while acknowledging 
its limitations. 

• THE TEACHER MUST CHECK FOR UNDERSTANDING AND CLARIFY 
MISCONCEPTIONS AS THEY ARISE. 

Extend/Elaborate: How can my students apply their new knowledge to other 
situations? 

• See attached lesson for detailed plans. 

• From the beginning, students realize that everyday materials are used in 
ways that society dictates.  Furthermore, these materials are subject to the 



processes that have shaped Earth on a larger scale.  In this case, the sand 
dunes are a major attraction for tourists and dune buggy enthusiasts. 

• Students could research this desert in Wyoming – its ecosystem shows 
great biodiversity – and create a food web that shows the 
interrelationships of the organisms. 

• Students could research the geologic history of this landscape, and they 
would find an area rich in weathering and erosion history from plate 
tectonics and volcanism, to glaciation, and wind erosion. 

• Students can draw a model rock cycle using the steps from this rock cycle 
activity to convey the results visually. 

Evaluate: How can I help my students self-evaluate and reflect on the learning? 

• See attached lesson for detailed plans. 

• Students view the picture of the Red Desert, make inferences about history 
of the region, and discuss their thoughts at the beginning of this lesson. 

• Students will complete the activity with the teacher’s scaffolding to ensure 
that each step’s importance is understood. 

• The Modeling the Rock Cycle Lab was written in a way for teachers to 
quickly assess understanding as students proceed through the activity. 
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As students progress through this unit, they make more and more sense of their 
learning through increased student engagement.  This activity is a fast and easy 
model for students to practice identifying the major characteristics of the 3 major 
rock types, as well as to gain familiarity and confidence in identifying them and the 
processes that create them.  Simultaneously, this activity is a quick way for teachers 
to formatively assess student understanding.  Upon completing this introduction, 
the teacher can move on to identifying the 3 types of rocks and into further detail on 
the unique processes that create them.  This activity relies on “Modeling Rocks” 
from the book, Just the Facts: Earth and Space Science by Jennifer Linrud Sinsel.  To 
use this activity, the book should be purchased.  It is available new and used on 
Amazon.com.  
https://www.amazon.com/gp/product/1594412480?pf_rd_p=d1f45e03-8b73-
4c9a-9beb-4819111bef9a&pf_rd_r=0AVZPBWGXRX2RP8YANKC 

SEP Using a (digital) model to demonstrate phenomena 
Ask Questions – Why are rocks different?  How do rocks change?  
How are rocks made? 
Analyze and Interpret Data – Why do rocks look the way they 
do? 
Constructing explanations 
Obtaining, evaluating, and communicating information. 

BIG IDEAS/DCI Earth’s features are the result of geological processes. 
Change on Earth is generally slow but can occur due to sudden 
events. 
There are 3 different types of rocks. 
Rocks form in different ways, and their appearances give us 
clues to their histories and what made them. 
The same changes that happened in the past will happen in the 
future. 

CCC Stability and Change – Identify factors that disrupt stability and 
lead to change over time. 
Cause and Effect – An external (force) cause produces a 
predictable effect in rocks. 
Structure and Function – Features of rocks determine their uses. 
Energy & Matter – Rocks are changed due to the cycling of 
energy in the rock cycle. 
Scale Proportion & Quantity – Model is too small to represent 
the depth of the Rock Cycle. 

Misconceptions Rocks are the same and come from the same places. 
Rocks are distributed evenly throughout the world. 
Metamorphic rocks are made from magma. 
Rocks are boring and tell us nothing about Earth. 
Change only occurs slowly. 
**Arrows in the Rock Cycle diagram indicate change and 
processes ONLY.  This rock changes into that rock is shown by: 
this rock               that rock.**            

 



 
Day 1 –  
Part 1 – 5-10 minutes 
 

• The teacher should display the LOC image (of the Killpecker Sand Dunes) on 
a Smart Board or through students’ computers.  In this case, students should 
read the lengthy title. 

• The teacher should encourage students to reread the tile, view the picture, 
and make observations and corresponding inferences, as to what we learn 
about the past history of this environment. 

• Computer settings can also allow the text to be read to students who 
struggle. 

• Killpecker Sand Dunes observations and inferences, include, but are not 
limited to: 

o There is a region of desert in Wyoming that is made of sand dunes.   
o CHANGE IS SLOW – Formed over millions of years 
o Spewed lava and hot ash indicate that the area was once volcanic. 
o Wind erosion caused the sand dunes to form slowly, and WIND 

EROSION CONTINUES TO DRIVE THEIR FORMATION. 
o Plants in the picture indicate that there is some biodiversity in the 

region. 
o Clouds indicate that there could be moisture and some precipitation. 
o There are some mountains in the background. 
o Mountains have flat tops, indicating some form of weathering and 

erosion have occurred. 
o Dune buggies are ridden here. 
o For additional information, visit 

https://www.tourwyoming.com/explore/sightseeing-and-
attractions/killpecker-sand-dunes.html 

 
Part 2 – 2 minutes 
 

• Students should sing “The Rock Cycle Song.”  By this time, some students will 
be able to do it from rote memorization, and your PE Staff will thank you for 
the entertainment in the locker rooms.  😊 

 
 Part 3 – Remainder of Class 
 

• Introduce Modeling the Rock Cycle Lab, from Carson-Dellosa Publishing. 
• Allow students to work in groups of 3 to 4 to complete the procedure one 

step at a time.  In a Grade 6 class, the teacher should read Steps 1-2 to make 
sure students understand what they are doing.  Then, the teacher should give 
each group 5 minutes to complete the task, checking each group’s product 
before allowing them to color and analyze.  In a Grade 8 setting, students may 
be able to carry out the procedure in their groups and check their products 
with the teacher as they are created. 

https://www.tourwyoming.com/explore/sightseeing-and-attractions/killpecker-sand-dunes.html
https://www.tourwyoming.com/explore/sightseeing-and-attractions/killpecker-sand-dunes.html


• It is imperative that the teacher circulates and checks for student 
understanding while students analyze and answer the questions.  Equally 
critical, the teacher has to identify those students who appear to be 
struggling with the concepts. 

• This counts as a formative assessment, and the teacher should check for 
understanding.  If there are global trends, the teacher should address those 
at the start of class the next day. 

• It is also important for the teacher to point out that this is one way, and not 
the only way, that rocks can travel through the rock cycle.   
 

Differentiation –  
 

• Nearing Mastery –  
o students can research the Killpecker Dunes and what the history 

implies about the landscape.   
o Students can draw a brief rock cycle showing what steps and rocks 

they modeled.  These arrows would be indicated as solid lines.  Then, 
students should show what steps and processes are missing by 
drawing them with dotted lines. 

• Almost There – Allow students to depict the rocks formed and the processes 
in a roughly drawn rock cycle.  Students should be encouraged to add one 
additional process and step with a dotted line. 

• Not There – Reteaching and further explanation/supplementation may be 
necessary for these students.  Smaller grouping with the teacher or co-
teacher is recommended. 

 
 
Rubric and Assessment –  
Rubric –  

Criterion – I Can Mastery - 3 Getting There - 2 Needs Clarification 
- 1 

Identify the types 
of rock based on 
the processes that 
create the rocks. 

Correctly 
identifies all three 
types of rock that 
were formed. 

Correctly 
identifies two 
types of rock that 
were formed. 

Correctly 
identifies one type 
of rock that was 
formed. 

Identify the major 
characteristics of 
rocks 

Correctly 
identifies 1 major 
characteristic for 3 
types of rock in 
conversations 
with peers. 

Correctly 
identifies 1 major 
characteristic for 2 
types of rock in 
conversations 
with peers. 

Correctly 
identifies 1 major 
characteristic for 1 
type of rock in 
conversations 
with peers. 

Identify strengths 
of a model 

Correctly 
identifies 2 
strengths of the 
Play Doh model. 

Correctly 
identifies 1 
strength of the 
Play Doh model. 

Cannot identify 
any strengths of 
the Play Doh 
model. 



Identify 
limitations of a 
model 

Correctly 
identifies 2 
limitations of the 
Play Doh model. 

Correctly 
identifies 1 
limitations of the 
Play Doh model. 

Cannot identify 
any limitations of 
the Play Doh 
model. 

Represent the 
Rock Cycle in a 
visual format 

Correctly depicts 
the Rock Cycle, 
identifying all 
intermediate steps 
and processes. 

Correctly depicts 
the Rock Cycle, 
identifying most 
intermediate steps 
and processes. 

Can not accurately 
draw a rock cycle 
diagram, or rock 
cycle diagram is 
missing major 
intermediate 
steps, rocks, and 
processes. 

 
Sample Remediation – Students can opt for additional interactive help, complete the 
feedback box, and return the attached slip to the teacher.  A student can also choose 
to receive one-one help with the teacher during a study hall or advisory. 
 
Student Name _______________________________________________________________ 
 

Area that needs 
clarification? (Teacher 
will check) 

How can this be clarified? 
(student will decide) 

Student feedback after 
receiving help 

Igneous Rocks _________ Brainpop Video 
_________ Study Jams Video 
_________ Classzone 
Animation 
_________ Quizlet Game 
_________ Quia.com review 
_________ Other (specify) 
 

 

Sedimentary Rocks _________ Brainpop Video 
_________ Study Jams Video 
_________ Classzone 
Animation 
_________ Quizlet Game 
_________ Quia.com review 
_________ Other (specify) 
 

 

Metamorphic Rocks _________ Brainpop Video 
_________ Study Jams Video 
_________ Classzone 
Animation 
_________ Quizlet Game 
_________ Quia.com review 
_________ Other (specify) 
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