Link to original Document: http://www.nps.gov/crmo/forteachers/classrooms/deep-time-and-you-teacher-s-guide.htm
[bookmark: _GoBack]**Park Name 
	Craters of the Moon National Monument and Preserve



**Lesson Plan Title (255 characters maximum)
	[bookmark: h.sofz5nlik9x8]Deep Time and You




**Essential Question and Quick Lesson Description
	This lesson will help students attempt to grasp the immensity of geologic time and students will begin to recognize the changing nature of Earth through the creation of timelines showing significant events in Earth's history and their own lives. By the end of the lesson students will be able to construct a timeline and they will begin to comprehend the magnitude of geologic time.



**Lesson Grade Level: (Check One of the following) 

___ Lower Elementary: Pre-Kindergarten through 2nd Grade 
_x_ Upper Elementary: 3rd Grade Through Sixth Grade 
___ Middle School: Sixth Grade Through Eighth Grade 
___ High School: Ninth Grade through Twelfth Grade 
___ College Undergraduate Level
___ Graduate Level (Masters, PhD)
___ Adult Education 

**Lesson Subject: (Check As Many as Apply)  

__ Social Studies 
___ Math  
_x_ Science  
___ Literacy and Language Arts  
___ Other: _________________________________________

Feature Image for Lesson
This will be shown next to your lesson on the Education Portal. Provide filename and location below. 
	In folder



Alt Text for Feature Image
If the image does not display, what description do you want to appear in its place? 
	3 billion year old granulite (white rock) at Echo Crater



**Common Core Standards: 
Want more information about Common Core? Go to  http://www.corestandards.org/ 
	
Grade Level: 3-6			Subject Area: Science

Common Core Standards: CCSS.ELA-LITERACY.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).



**State Standards: 
	




Additional Standards(s) (255 characters maximum): Does this lesson meet additional standards? 
e.g. Next Generation Science Standards, National Council for Social Studies Standards, Advanced Placement (AP) Courses, International Baccalaureate (IB) Courses, Next Generation Science Standards 
	NGSS.SEP. 2, NGSS.SEP.8


Thinking Skills (Check As Many as Apply)
The thinking skills listed below are based on Bloom’s Taxonomy. Consider your lesson procedure and activities. Then check off the thinking skills that students will experience through your lesson. 

X    Knowledge – Recalling or recognizing information ideas, and principles 

X   Comprehension – Understand the main idea of material heard, viewed, or read. Interpret or summarize the ideas in own words.  

X   Application – Apply an abstract idea in a concrete situation to solve a problem or relate it to a prior experience. 

X   Analysis – Break down a concept or idea into parts and show the relationships among the parts. 

_X__ Creation – Bring together parts (elements, compounds) of knowledge to form a whole and build relationships for NEW situations. 

___ Evaluation – Make informed judgments about the value of ideas or materials. Use standards and criteria to support opinions and views. 
[bookmark: h.gjdgxs]
Complete Lesson File
Is there a downloadable file (or PDF) for this lesson plan?  If yes, provide filename and location: 
Be sure your PDF or other file meets universal accessibility requirements, most PDFs do not.
	In GoogleDocs Folder and http://www.nps.gov/crmo/forteachers/classrooms/deep-time-and-you-teacher-s-guide.htm  



Lesson Duration
 Time to complete this lesson plan in minutes (25 characters maximum)
	60-120 minutes



**Background Information for Teacher
What important content, contextual, or practical information and background knowledge does the teacher need to successfully implement this lesson? 
	The Earth is about 4.5 billion years old, a number too large for people to conceptualize. If we were to shrink the Earth down to the size of a basketball and compress those 4.5 billion years into a few hours we would be able to observe radical changes. Continents would race around the globe, sink beneath the sea, rise up again, smash into other continents, build mountains, and erode back into the sea. Volcanoes would continually erupt and then quickly be weathered away. An astounding array of life would evolve and most of it would pass into extinction seconds later. Asteroids would occasionally slam into Earth. Indeed, the Earth would look like an extraordinarily dynamic little sphere before us.

But from our reference point, change of this magnitude is hard to appreciate. Yet if we begin to grasp the immensity of geologic time, we can begin to recognize the changing nature of Earth.




**Important Vocabulary and Terms with Definitions:  
What terms and academic language will students have to know to participate in the lesson? Lessons typically include 5 to 15 terms and definitions. 
	1. timeline: a way of displaying a list of events in chronological order, typically a graphic design showing a long bar labelled with dates alongside itself and usually events labelled on points where they would have happened.
2. geologic time: a system of chronological measurement that relates stratigraphy to time, and is used by geologists, paleontologists, and other Earth scientists to describe the timing and relationships between events that have occurred throughout Earth’s history



**Lesson Preparation: What preparation does the teacher need to do before the lesson? What supplies or materials should be gathered?

	Prepare and gather the following materials:
· Adding machine tape (3 or 4 inches wide by about 100 feet)
· Pencils, pens, crayons
· String or yarn
· Use of a large indoor wall while your class is studying about Craters of the Moon



**Lesson Hook or Preview: What activity, video, song, or other experience could get the students excited about the lesson and thinking about the topic? Is there a way to make the lesson important to their lives or link the lesson content to what they already know? 

	Do Now: What are some of the most significant events that have happened in your life so far? Make a list.



**Procedure: List the instructions the teacher should follow as Step One, Step Two, Step Three, etc. 

	Students will construct time lines using adding machine tape. Completed time lines will be displayed on a wall for reference during the weeks you are studying Craters of the Moon. In subsequent Cultural History and Ecology units, new time lines will be added to the existing ones on the wall. Time lines of different scales will be linked together with string or yarn to show temporal relationships.  (See examples in materials section)

Step 1. Create a Personal Timeline
Have students make a timeline describing events in their own lives:
· Give each student a strip of adding machine tape about two feet long.
· Have them draw a straight line down the length of the tape.
· On the right side have them write "present."
· If the student is 10.5 years old, have them write "11 years ago" at the far left side of the tape.
· Then, let them divide the time line up into 11 equal increments.
· Finally, have them fill in significant parts of their life with text and pictures. Label it "Your Name's Timeline." For example:
[image: personal timeline]
Step 2: Create an Age of Earth Timeline
Have the students make a timeline showing the age of the Earth.

· First, discuss the size of a billion. Quiz the students on what they were doing 10, 100, 1,000, etc. seconds ago. Let them guess; then tell them how long the time was in minutes, days, or years. They will be astounded at the size of a billion:
	· 10 seconds ago?
	

	· 100 seconds ago?
	(1.3 minutes)

	· 1,000 seconds ago?
	(16.7 minutes)

	· 1,000,000 seconds ago?
	(11. 5 days)

	· 1,000,000,000 seconds ago?
	(31.7 years)



· Tell them the Earth is about 4.5 billion years old.
· Cut as long a piece of adding machine tape as your wall will accommodate.
· Have 2-3 students affix the time line near the bottom of the wall (other time lines will go above it) and mark off 5 equal lengths. Label the marks from left to right "5 billion years ago," "4 billion years ago," and so on. Label it "Earth's Timeline."
· At the 4.5 billion year old mark, write "the Earth is formed." Divide the most recent billion year division into 10 equal, 100,000,000 year increments.
· Later, your class can add more information to this timeline.
Step 3: Create a Craters of the Moon Timeline
Have students make a timeline showing events at Craters of the Moon.

· Assign several students to cut a timeline about 15 feet long and divide it into 15 equal parts. It should be marked 15,000 years ago, 14,000 years ago, . . . present. Label it "Craters of the Moon Timeline." Place it two or three feet over the Earth's Timeline with right sides aligned. Allow enough room in between the strips for a "Life Time Line" you'll do later.
· Other students should make the following labels on separate small pieces of paper (illustrated if they wish) and when completed they should tape them at the appropriate place to the Craters of the Moon Timeline.
	· 2,000 years ago
	Broken Top

	· 2,100 years ago
	Blue Dragon Flow/Indian Tunnel

	· 2,200 years ago
	Trench Mortar Flat

	· 6,000 years ago
	Big Cinder

	· 7,400 years ago
	Grassy Cone

	· 12,000 years ago
	Sunset Cone

	· 2,500 years ago
	North Crater

	· 6,000 years ago
	Big Cinder Butte

	· 6,600 years ago
	Silent Cone

	· 2,100 years ago
	Big Craters

	· 1,500 years ago
	Triple Twist tree on North Crater flow started growing







**Assessment: How can teachers tell that each individual student has met the objective? How will teachers see if each student knows the answer to the essential questions or has mastered the skills? Below, include below a brief description of how to use the assessment. Later in this template you are provided with the opportunity to upload a digital copy of the assessment for teachers to print and use.   

	Assessment Questions: This can be done as a class discussion or teachers can use these questions to create a simple worksheet. Answers are in parentheses:
1. How old is the Earth? (4.2 Billion Years Old)
2. What do we look for to provide evidence of the earth’s geologic past? (Rocks and fossils contained within them.)
3. What is the benefit of creating a geologic timeline? (It provides us with a graphical representation of when crucial geologic events occurred.)
4. Why is it important to understand when geologic events occurred? (Student answers will vary: Understanding how and when geologic processes took place help us understand their relationships with other living things, the fossil record, and gives us a more complete picture of the surrounding landscape. It helps us better understand how the ecosystems we see today evolved over time and were influenced by changing geology.



Lesson Materials: Any worksheets, photos, primary source, scientific data, maps, graphic organizers, or PowerPoint ‘s should be described and attached using the template below. Please create additional materials boxes if necessary. 
Material #1
Title (255 characters maximum):
	Personal Timeline Example



Summary (how does the material function in the lesson?):
	This will help students construct a personal timeline.



Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Provide filename and location) 
	In folder



Material #2
Title (255 characters maximum):
	General Sample Timeline



Summary (how does the material function in the lesson?):
	This will help students and teachers understand the timeline connection process.



Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Provide filename and location) 
	In folder 




Assessment Materials 
How can teachers tell that each individual student has met the objective? How will teachers see if each student knows the answer to the essential questions or has mastered the skills? Attach below the assessment and, if applicable, a rubric or answer key.  

Assessment
Title (255 characters maximum):
	N/A



Summary (how does the material function in the lesson?):
	N/A



Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Provide filename and location) 
	N/A



Assessment Rubric or Answer Key 
Title (255 characters maximum):
	N/A



Summary (how does the material function in the lesson?):
	N/A




Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Provide filename and location) 
	N/A



Supports for Struggling Learners
If a learner is struggling to understand the objective, essential question, or skills presented in the lesson, what can be done to help this learner? Is there a lower reading level version of text? Is there a more image heavy or simplified version of content? Can supportive devices be provided such as calculators?
	N/A



Extensions for Excelling Learners 
If a learner is really excelling at the objective and skills presented in the lesson, what can be done to continue to challenge this learner? Can the student create a product or learn more in depth about the content? 
	N/A




Additional Resources
Please list websites, references, or other materials for further research by interested students that is not already provided within the lesson. 
	Geologic Summary for Teachers
Geologic Summary for Students
Geologic Terms Glossary
Analogs: What is Craters of the Moon Like?




Related Lessons or Educational Materials
Is this lesson connected to other lessons within a unit? Is this lesson related to a field trip guide or activity? If so, list the website address or titled of these other materials below. 
	



	[bookmark: h.30j0zll]N/A
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