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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 first 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 surface, pros/cons and accuracy of those models, and a sense for why accuracy (and understanding inaccuracies) is important.

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 representations of Earth’s surface on a globe and a map.
· Students will understand that there are different ways to model the three-dimensional globe onto a two-dimensional surface.
· Students will assess the benefits and drawbacks of different map representations.
· Extension: Students will quantitatively assess map projections and consider the importance of the oceans, which provides a segue to additional lessons on plate tectonics (not part of this lesson series).


	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 
· Earth: The planet where we live.
· Globe: a model that acts as a tool for visualizing a smaller version of the earth.
· Map: a model that is a tool for visualizing a smaller version of the earth
· Sphere: the shape of a globe
· Two-dimensional (2D): a shape having only length and width, no height; or only width and height, no depth; flat (ex. map)
· Three-dimensional (3D): a shape that has length, width, and height or depth (ex. globe)


	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 the Earth based on where they live. They may or may not have learned general information about water, 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 

	
	Inflatable globes (Available from Learning Resources or other vendors)
Scissors
Tape
Wet-erase markers




	Instructional Strategies - Procedures

	Building Background (Include Links to Prior Learning)




	
Students may be more familiar with maps than globes. Many classrooms have a map. If there is not a map in the classroom, and online one can be shown or printed for the students. For elementary students, showing maps of their hometown, state, and country before showing a world map can be helpful for relating to orientation and scale. 
	

	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?




	
Many students will be able to identify additional places on the map where they may have lived, traveled, or where relatives of theirs live. Encourage students to make these personal connections before discussing maps and globes as scientific models.

	Links to Prior Knowledge: How will you tap into prior academic learning – previous lessons and other relevant academic knowledge needed for the lesson?
	Show the students a globe (either a classroom globe, or inflatable “beach ball” globes). Have them compare and contrast the globe and the map, based on their prior knowledge, experiences, and preconceptions. 

	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.  Use cultural connections mentioned above to increase inclusiveness.




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

	
The lesson focuses on differences between maps and globes. As outlined below, different map projects have different benefits and drawbacks. To scale to middle or high school students:  
· Discuss how the “blank” spaces between parts of the globe are translated onto a map
· Identify map projections most closely linked to the flattened globes
· Analytically compare different map projections 
· Incorporate calculations of distortion 
· Compare distortion of land versus water for different projections. Discuss importance of oceans in plate tectonics and whether the oceans in the flattened globes are distorted, or even absent.
· Discuss the social/cultural/political biases introduced by inaccurate scaling on maps vs globes. 





	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)
	· Hands on exploration of two-dimensional maps
· Tactile/Kinesthetic observations of globes by tossing beach ball globes and having students make one observation before throwing the globe to another student
· Comparison between maps and globes
· Divide students into groups
· Give each group a beach ball, scissors, tape, and wet-erase markers. (To draw “cutting lines,” if desired.)
· Task the students with turning their globe into a flat map, allow time to develop a strategy as a team, then time to cut the globes and adjust the plan as necessary.
· Allow each group to present their “map” to the class.
· Compare and contrast different approaches.
· Allow each group to make additional modifications to their map.
· As a group, discuss what the empty space between parts of the globe means, and what happens to it when it gets translated on to a map.
· Remind students that they should not have any discarded pieces of the globe.  All pieces are part of the model of the earth and all should be represented. (The most commonly discarded pieces are oceanic.)


	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 observations during group discussion
· Science notebook entries and observations
· Oral or written connections between flattened globes and printed/digital maps
· Reflections on which is the “best” map and why
· Identification of other 2- and 3-dimensional objects
· Identification of other types of models


[bookmark: z337ya][bookmark: 3j2qqm3](Lesson plan template modified from Echevarria, Vogt, & Short, 2008 and adapted versions by John Seidlitz, Melanie Schneider, and Pearson edTPA)
Note: Sample images of flattened globes follow.
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