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

Change
• 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
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)

mailto:jsenka@manhattan114.org


• 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) 

• SS.G2.6-8.MdC: Compare and 
contrast the cultural and 
environmental 
characteristics of different 
places or regions. (IL SS) 

• MP.2  Reason abstractly and 
quantitatively (CCSS Math) 

• 6.EE.B.6 Use variables to 
represent numbers and write 
expressions when solving a 
real-world or mathematical 
problem; understand that a 
variable can represent an 
unknown number, or, 
depending on the purpose at 
hand, any number in a 
specified set. (CCSS Math) 

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 

• 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? 



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. 

• Physical/Mechanical Weathering breaks 
down rocks into smaller pieces. 

• Weathering changes rocks on Earth’s surface. 
• 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. 

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

• How does change happen to 
Earth’s landscapes? 

• How have tectonic plates 
shaped Earth’s landscapes 
throughout history? 

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

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 weathering as the force that breaks rocks down. 
• Identify erosion as the force that move rocks from one place to another. 
• Identify weathering and erosion as forces that work together to make and 

move sediment from one place to another. 
• 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. 
• Identify the sun, water, and wind as agents of weathering and erosion on 

Earth’s surface. 
• 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. 
• Communicate understanding of the Rock Cycle in a visual/graphical format. 

Library of Congress: Primary Sources Materials/Supplies/Resources 
River 
https://www.loc.gov/item/2005695673/ 
 

 

• Dice 
• Journey on the Rock Cycle Lab 

Sheet (modified from Tracy 
Tomm of sciencespot.net) 

• Journey on the Rock Cycle Dice 
Cards Sheet (modified from 
Tracy Tomm of 
sciencespot.net) 

• Computer with Internet Access 
• Coloring Supplies 

Engage: How can I get students interested in this? 

• See attached lesson for detailed plans. 

• Teacher will engage students with photo of a river and ask how it 
contributes to the Rock Cycle.  “River” is a station in the Journey on the Rock 
Cycle Activity. 

• Students will individually participate in a personal journey as a rock on the 
Rock Cycle.  A roll of the die tells them what happens to them and where to 
go. 

https://www.loc.gov/item/2005695673/


• Students will be actively engaged while walking around the classroom, 
undergoing rock cycle processes that transform them along the way. 

Explore: What tasks/questions can I offer to help students puzzle through this? 
• See attached lesson for detailed plans. 

• The teacher should model how the game begins and how students know 
where to move as an example.   

• The teacher will need to help students who are confused on how to move for 
a few turns. 

• The teacher may need to help those students struggling with making what 
happened relevant and scaffold to get students to complete the “This shows” 
analysis. 

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

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

• See attached lesson for detailed plans. 

• The teacher shows an example roll.   

• The teacher will need to help students who are confused on how to move for 
a few turns. 

• The teacher may need to help those students struggling with making what 
happened relevant and scaffold to get students to complete the “This shows” 
analysis. 

• For example, students may question how a rock can evaporate into the 
clouds.  The teacher may need to clarify that students are a small speck of 
dust, versus a large boulder, at that point. 

• 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. 

• Students are asked to analyze how a simulated situation can show reality 
when asked to explain, “This shows…” 



• Students are asked to identify strengths and limitations of this model. 

• Students are asked to write a short technical paragraph that explains how 
this shows a real rock’s recycling and journey on the rock cycle. 

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

• See attached lesson for detailed plans. 

• Students analyze how real rivers contribute to the Rock Cycle from the 
beginning of this lesson.  “River” is a statin in the simulation. 

• Students are asked to analyze how a simulated situation can show reality 
when asked to explain, “This shows…” 

• Students are asked to identify strengths and limitations of this model. 

• Students are asked to write a short technical paragraph that explains how 
this shows a real rock’s recycling and journey on the rock cycle.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unit 2 – Lesson 5 
 

Journey on the Rock Cycle 
 

Julie M. Senka 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 
This lab was created by Tracy Tomm, of sciencespot.net.  I modified her lab and used it in my Grade 6 
classroom to make it more aligned to the curriculum and to fix a typo that confused my students.  It is 
an activity that is meant to be fun and engaging, while at the same time, challenging students to 
identify real-life situations shown in the simulation.  It is a great activity because it could be 
formative or summative.  Asking students to apply their learning to reality and to identify the 
strengths and limitations of a model are true higher-level activities that show mastery of content. 
 
 
Day 1 -  
 
Part 1 – (2 minutes) 
 

• Students should sing “The Rock Cycle Song.” 

SEP Using a 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.**  
Students may believe that volcanic eruptions are weather-dependent.      
This activity ties into a unit on Earth’s Structure and Plate Tectonics.  Some 
terms may be confusing to students.  For example, “Tectonic Plates shift.”  
Students may need an explanation or reminder as to what that means.      



 
Part 2 – (5 minutes) 
 

• The teacher should display the LOC image (of River) on a Smart Board or through students’ 
computers.  Students should complete the Primary Source Analysis Tool as they analyze.   

• Students should note: 
o the winding body of water 
o tree 
o foliage 
o the number 1874 
o Black and white photograph 

 
• In a discussion, the teacher should ask students how a river contributes to the rock cycle.  

Answers should get deeper to reflect understanding.  Answers include, but are not limited to: 
 

o Causes Abrasion by forcing rocks to rub against each other, rounding them out. 
o Can dissolve Rocks. 
o Can move rock from one place to the next – erosion. 
o Can damage a coastline 
o Can flood 
o If acidic, can dissolve rocks. 
o Can dissolve minerals that act as cement for compaction and cementation of 

sediments. 
o Can allow fish bodies to get stuck between layers of rock and become fossilized. 

 
Part 3 – (30 minutes) 
 

• Introduce activity – Journey on the Rock Cycle.  There are two options for setting up this 
activity. 

o Tracy Tomm recommends cutting out each individual station into its own die and 
setting the die up at its on station.  Students roll the paper die to tell them what 
happened and where to go.  This tends take longer, and the dice only last 1 day, if 
lucky. 

o I recommend numbering each box of a station from 1-6, as shown in the resource 
called, Dice for Rock Cycle – Labeled.  Cut each half sheet out and laminate them.  My 
cards have lasted years.  When a student rolls the die, the number he/she rolled 
corresponds to the number on the station’s card. This allows more students to work 
at the same time (provided there is more than one die available at each station) and 
keeps the activity flowing better. 

• Students pretend they are rocks and roll the die to see what happens to them.  The card tells 
students where to go next.  Students record what happened and where they should go.  
Before they leave, they must analyze what happened to them as rocks.  

o For example, at the station labeled “Earth’s Interior,” a student rolls a 5.  The card 
tells them that Pressure occurred.  Remain here.  They need help to think this 
though….They are in Earth, where it is HOT and underwent PRESSURE…What 
happened?  Metamorphism!  Heat & Pressure! 

• Students continue through the rock cycle.  Some students will remain at the same station for the 

entire game.  Other students will travel around the room.  Both are okay! 

• The teacher may need to help those students struggling with making what happened relevant and 

scaffold to get students to complete the “This shows” analysis, as shown in the aforementioned 

example. 

• It is imperative that the Teacher circulates and checks for student understanding while answering 

the questions. 



 

• When students complete their journeys, they should begin depicting it in the comic on the back of 

the paper. 

o There is an extra box – it should be a “The End” box, but pose the question to students: Is 

there really an end to the rock cycle?  You won’t be disappointed by the creativity you 

get here. 

• You can assign the remainder of the activity for Homework or allow students to complete in class 

the next day in case questions arise. 

Day 2 – (45 minutes) – Optional 

 

• Allow students to complete comic strips and Analysis Questions.  Assess as formative or 

Summative. 

 

Differentiation –  

 

• This activity is truly suitable for all students.  Students may need help with analyzing what to do 

and where to go, especially at the beginning. 

• Analysis will really show what students know.  Asking them to take a simulation and apply it to 

real-life concepts may require deep thought.  The teacher may want to check analyses and ask 

students to clarify before allowing them to move on, especially if the teacher has identified the 

students as needing assistance in activities leading up to this one. 

• The comic can be switched out to a paragraph, story book, animation, or other acceptable option.  

This helps the journey flow better for students. 

 

Rubric –  

 

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

N/A 

Identify the types 
of rock (and 
magma) based on 
the processes 
that create the 
rocks. 

Correctly 
identifies the 
types of rock (and 
magma) that were 
formed based on 
simulation. 

Misidentifies 1 of 
the types of rock 
(and magma) that 
was formed based 
on simulation. 

Misidentifies more 
than one of the 
types of rock (and 
magma) that were 
formed based on 
simulation. 

Criterion not 
present in 
simulation. 

Identify 
processes that 
create rocks. 

Correctly 
identifies the 
processes that 
occurred based on 
simulation. 

Misidentifies 1-2 
of the processes 
that occurred 
based on 
simulation. 

Misidentifies more 
than 2 of the 
processes that 
occurred based on 
simulation. 

Criterion not 
present in 
simulation. 

Identify 
limitations and 
strengths of a 
model. 

Identifies 2 
strengths and 
limitations to the 
model of the rock 
cycle. 

Identifies 2 
strengths or 
limitations to the 
model of the rock 
cycle. 

Identifies less than 
2 strengths or less 
than 2 limitations 
to the model of the 
rock cycle. 

 

Identify change 
as slow or 
sudden. 

Identifies an 
example of slow 
and sudden 
change. 

Identifies an 
example of slow 
or sudden change. 

Incorrectly 
identifies an 
example of slow or 
sudden change. 

Slow or 
Sudden 
change are 
not present 
in the model. 

Identify a Cause 
and Effect 
Relationship in 
the model. 

Identifies an event 
that took place 
and connects it to 
a cause 

Identifies an event 
that took place but 
does not connect it 
to a cause 

Does not connect 
an event with a 
cause 

 



Identify the role 
of energy in the 
model. 

Identifies the sun 
and Earth’s 
internal energy as 
driving forces in 
the Rock Cycle 

Identifies the sun 
or Earth’s internal 
energy as driving 
forces in the Rock 
Cycle 

Does not identify 
the sun or Earth’s 
internal energy as 
driving forces in 
the Rock Cycle 

 

 

 


