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	Grade Level
	Upper elementary (with suggestions for scaling to middle/high school)
	Subject/Class
	Science- Earth Science, Geology, Math/Modeling

	Date
	Summer 2017
	Time
	

	Central Focus: the larger goal for the unit that drives daily objectives.
	Learning Objective(s)  - specific component goals that help achieve the central focus.  If goals are differentiated, include that information here.

	This is the second in a series of three lessons that focus on two and three dimensional thinking, modelling, and earth structure. The main goal of this lesson is to develop a sense of two- and three-dimensional models of earth’s interior, pros/cons and accuracy of those models, and a sense for the scale of Earth’s interior and its accessibility (or inaccessibility).

Rationale: Three-dimensional thinking is difficult for students from the elementary through the college level. Introducing activities that incorporate spatial models in the elementary levels helps to create a foundation for lessons in spatial awareness and modeling.
	· Students will be able to interpret 2- and 3-dimensional representations of Earth’s interior on a globe and a map.
· Students will understand that there are different ways to model Earth’s interior
· Students will assess the limitations and uncertainties of modeling Earth’s interior
· Extension: Students will quantitatively assess the thicknesses of Earth’s layers, investigate core samples, and/or make connections to different rock types and tectonic settings.


	Standard(s)
	Academic Language - Key vocabulary and language 

	Developing and Using Models (Science and Engineering Practice)
· Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions. 
· Collaboratively develop and/or revise a model based on evidence that shows the relationships among variables for frequent and regular occurring events.
· Identify limitations of models. 

Scale, Proportion, and Quantity (Cross Cutting Practice)
· In considering phenomena, it is critical to recognize what is relevant at different size, time, and energy scales, and to recognize proportional relationships between different quantities as scales change. 
· Natural objects and/or observable phenomena exist from the very small to the immensely large or from very short to very long time periods. 

Extension:
ESS2.B Plate tectonics and large-scale system interactions (Disciplinary Core Standard)
· Earth’s physical features occur in patterns, as do earthquakes and volcanoes. Maps can be used to locate features and determine patterns in those events. 

	· Model: something that represents another thing, often a smaller version of the original 
· Crust: the solid, rocky, outermost layer of the earth
· Mantle: a solid layer of rock making up the bulk of Earth’s interior
· Core: (1. Earth layer) the metallic center of the earth (2. Drilling) a cylinder of rock cut out of Earth’s crust to study its composition
· Outer Core: the metallic liquid portion of the core, which flows around the inner core
· Inner Core: the metallic solid portion of the core in the center of the earth
· Boundary: an imaginary line that divides the layers of the earth


	Knowledge of students’ prior learning relative to the learning objectives – list relevant mastery of prerequisite and related content here.

	Students will have some preconceptions about Earth’s interior from books and popular media. Many students will think of the earth only from what they are able to see at the surface. They may or may not have learned general information about rocks, continents, planets, etc, depending on when this sequence is taught.  If this lesson is scaled for middle or high school, students should have a basic understanding of Earth structure and plate tectonics, though these can be fraught with misconceptions and should be revisited briefly.


	
	Materials 

	
	Paper, colored pencils, rulers, circle stencils
Play-Doh or Clay
Straws
Paper or digital models of Earth’s interior, animations

Resources available at: http://www.iris.edu/hq/inclass/lesson/determining_and_measuring_earths_layered_interior




	Instructional Strategies - Procedures

	Building Background (Include Links to Prior Learning)




	
Students may have preconceptions of Earth’s interior. Some elementary students may not have thought of the earth beyond what they are able to see beneath their feet.  Initial ideas for what is inside the earth may include dirt, rocks, water, air, lava, magma, metal, volcanoes, earthquakes, and crystals, among others. 
	

	Links to Prior Student Personal, Community, and Cultural Assets: How will you use what you know about personal interests, values, and experiences of the students to aid engagement and learning?




	
Students may have personal connections to volcanoes and earthquakes that they have linked to the interior of the earth. Many of these ideas stem from vague preconceptions of natural disasters. Linking ideas of exploring the interior of the earth to exploring the surface of the earth can help students to connect to a more tangible or familiar idea. Elementary students are familiar with the idea of exploration in terms of “discovering” new countries, exploring the oceans, and missions to space.

	Links to Prior Knowledge: How will you tap into prior academic learning – previous lessons and other relevant academic knowledge needed for the lesson?
	Connect the idea of exploration along the surface, above the Earth, and in the water to exploring the interior of the earth. Explain that even though we cannot travel there, we can learn about it in a variety of ways. In this lesson, we will focus on models of the general structure of Earth’s interior, and in the next lesson we will explore the tools that scientists use to develop these models. Discussing the interior structure first provides a more concrete picture for young students to associate with the more abstract methods of studying the interior.

From the first lesson in this series, students should know that the Earth is a sphere.

	English Language Learners Differentiation to apply:  What will you do to provide additional support/scaffolds and extension activities?

	
Identify cognates where appropriate; help translate key vocabulary.  




	Other Differentiation to apply:  What will you do to provide additional support/scaffolds and extension activities?

	
The lesson focuses on Earth’s interior structure, and is followed by a lesson that examines more abstract tools used to study the structure and determine its characteristics. To scale to middle or high school students:  
· Have students peer review initial sketches of the preconceived ideas of Earth’s interior, and come up with a collaborative model that describes the class consensus of Earth’s layers. (NOTE: be sure to clearly identify any incorrect assumptions as you progress through the lesson.)
· Extend the basic idea of coring the crust to investigate rock layering to coring to investigate time (ex. ice or sediment cores)
· Highlight lateral heterogeneity in the crust, and implications for the interior
· Include components of mantle convection and Earth’s magnetic fields and their connections to Earth’s interior structure and surface tectonics





	Sequence of Instruction: Describe how the major portions of your lesson are put together – what will you do first, second, and so on. Include opportunities for student practice and assessments.  (Ex: Introduction and attention-getter → demonstration → practice and assessment → extension → practice and assessment → independent practice → assessment)
	· Have students complete an initial sketch of their idea of what is in the earth.  If they use different colors, ask them to identify what the colors mean. (Are they just indicating different layers/boundaries, do they indicate solid vs liquid, rock vs air vs metal, etc.)
· Have the students compare their sketches to a basic two-dimensional model of Earth’s interior from the IRIS.edu resources listed above.  (Note that many general online images contain incorrect information.)
· Identify crust, mantle, outer core, and inner core.
· Have the students use Play-Doh to create a three-dimensional version of the two dimensional image.  Students should work in groups to discuss how to make the transition from 2- to 3-dimensional. 
· Groups should compare and contrast their models and then be given time to revise.  Items to consider: What is the overall shape of the model? What do the colors represent? Which layer is on the outside vs the inside vs the very center? 
· Have students slice their models in half. What does the cut surface represent? How is it similar to or different from the 2-dimension IRIS.edu images?
· Place the half-sphere of the model flat on a table or desk, so that only the outer layer is visible. Compare the outer layer of their model to the surface of the earth. Have students brainstorm a way to find out what the inside might look like. 
· Introduce the idea of the difference between “Earth’s core” and a “core” as a mechanism for drilling and investigating rock types.
· Have the students use a clear straw to “drill” from the outside of their model through to the part on the flat surface that is on the desk. (Remind students that this is the “center” of their Earth, not the “bottom,” since they cut their models in half.)
· Slide the straws out of the models and compare the layers in the straw to the layers in the models.
· Explain to students that scientists do use cores to study the earth, but they can only use them in the crust. Take a second straw and have the students core their models only within the outermost layer of their model. Questions to ask: How much is left undiscovered? How do scientists learn more about everything that is left between here at the center? (This leads into the third lesson in the series.)


	Assessments: Describe the assessments that you will use (group-work, worksheets, sample tasks, etc.) in more detail here. 
	Potential assessment methods:
· Involvement in team work
· Student questions after pre-lesson sketch of Earth’s interior
· Student observations during group discussion
· Science notebook entries and observations
· [bookmark: _GoBack]Student descriptions of the “solid vs liquid” or “rock vs metal” parts of the earth
· Oral or written connections between two-dimensional pictures and Play-Doh models
· Comparison of the scale of models vs the scale of the Earth
· Post-lesson sketch of the interior of the Earth, and discussion of how it varies from the pre-lesson sketch, along with any additional student questions (and comparison to their pre-lesson questions)


[bookmark: z337ya][bookmark: 3j2qqm3](Lesson plan template modified from Echevarria, Vogt, & Short, 2008 and adapted versions by John Seidlitz, Melanie Schneider, and Pearson edTPA)
 

