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	World Geography: Module 1: Unit 1: Lesson 2

The Cartographer’s Dilemma: 
Understanding Map Projections 



	Outcomes 
	Upcoming Summative Assessment

	Content

· Locate the seven continents and four oceans on a world map. (Informed by MA HSS 6.A.1, 6.WA.1, 6.CSA.1, 6.SEAO.1, 6.NEA.1, 6.E.1, 6.SAM.1)
Disciplinary Thinking

· Interpret a variety of maps, including physical, political, population, vegetation, resource/economic activity, and climate maps. (Informed by MA HSS CS.6.1, CS.6.2, CS.6.4, CS.6.5, CS.6.7 and by c3 Framework D2.Geo.1.6–8, D2.Geo.2.6–8, D2.Geo.3.6–8)

	Mid-Unit 1 Assessment, Part A (Lesson 5)

	Daily Learning Target
	Ongoing Assessment

	· I can explain why there are different projections of the earth, and identify some ways that those projections vary.
· I can identify and explain the purpose of lines of latitude and longitude.
· I can label the seven continents and four oceans on a map of the world.
	Exit Ticket: Projection


	Agenda
	Materials

	1. Opening

A. Entry Task: Trading Homework (10 minutes)
2. Work Time

A. Mini Lesson: The Cartographer’s Dilemma (15 minutes)

B. Pair Work: Comparing Projections (20 minutes)

3. Closing 
A. Pair Work: Labeling Maps (10 minutes)
B. Debrief: Exit Ticket (5 minutes)

4. Homework

Play games! Use the links on your study guide to prepare for the Mid-Unit 1 Assessment, Part A.


	· Sample Homework and Map for Map Practice (10 copies of each; based on Map Practice: Constructing Questions homework from Lesson 1)
· Globe (one to display)

· Navel oranges or clementines (one per student or one per group of students; see Teaching Notes)

· The Cartographer’s Dilemma (National Geographic video; see Teaching Notes) 
· Map Projections handout (one per student; see Teaching Notes)

· Comparing Projections worksheet (one per student)

· Language of Geography anchor chart (new; co-created during Work Time B)

· Language of Geography Tri-Fold: Mapping the World (one per student) 
· Rand McNally Classroom Atlas (book; one per student)
· Exit Ticket: Projections (one per student)

· Study Guide: Mid-Unit 1 Assessment, Part A (one per student)




	Teaching Notes

	· This lesson draws extensively from “Investigating Map Projections,” a National Geographic Education resource.
· Citation: “Investigating Map Projections.” National Geographic Education, n.d. Web. 15 May 2015. <http://education.nationalgeographic.com/education/activity/investigating-map-projections/?ar_a=1>. 

· Suggestions for use: The Description tab of the lesson provides helpful guidance for the orange activity that students complete in Work Time A. The Preparation tab includes links to most supporting documents, and the Background and Vocabulary tab includes many of the vocabulary words that students focus on in Work Time B. Familiarize yourself with the terms, but note that you will not use all of this vocabulary.

· This lesson also uses several specific resources from “Investigating Map Projections.” 
· Citation: “Investigating Map Projections.” National Geographic Education, n.d.  Web. 15 May 2015.
<http://education.nationalgeographic.com/education/activity/investigating-map-projections/?ar_a=1>. 

· Suggestions for use: Access the video for Work Time A, The Cartographer’s Dilemma, by clicking on the thumbnail on the gray scroll bar just above the different tabs. Access the Map Projections handout for Work Time B by going to the Preparation tab, scrolling down to Handouts and Worksheets, and clicking on Map Projections. All students will need a copy of this set of three projections. 
· The sample homework in the supporting materials is based on a map of Massachusetts. 
· In this lesson, instruction happens during the activity debrief rather than before the activity as a mini lesson. Students first explore a number of world maps to notice their similarities and differences. Then, as students share what they notice, the teacher explains necessary terms as they come up. This structure improves student engagement and helps them understand the explanations because students have already constructed some understanding.
· In this lesson, an anchor chart for geography terms is co-created during Work Time B. To learn more about how to use anchor charts effectively, see the Anchor Chart protocol in the Appendix.
· In advance:
· Determine how to structure the orange or clementine activity in Work Time A. 
· Prepare the anchor chart to co-create with students in Work Time B. Note that today you will add terms only to the “Mapping the World” column. In future lessons, you will add terms to the other columns.
· Cue up video The Cartographer’s Dilemma.
· Prepare the Map Projections handout.


	Vocabulary
	Suggestions for Further Differentiation

	distortion, distort, cartographer, map, globe, latitude, longitude, prime meridian, equator, continents, ocean
	· English Language Learners may need additional support with learning the vocabulary words. Consider providing them with additional resources such as sentences that use the words. You might also support them in doing a word sort.
· Consider if there are students who may benefit from using a word bank on the upcoming continents and oceans quiz in Section A of the Mid-Unit 1 Assessment Part A in Lesson 5. Communicate directly with these students to help them study with that in mind.


	Opening

	A. Entry Task: Trading Homework (10 minutes)
· Instruct students to exchange homework with a seat partner and work independently to answer the questions. If students have forgotten their homework, give them the Sample Homework and Map for Map Practice. 
· After 5 minutes, debrief students on the entry task. Consider asking: “What kinds of questions were more challenging—questions of scale or questions of direction? Why? How did you overcome that difficulty?”
· Praise students for completing their homework. Practicing these skills on their own will help them be prepared for the quiz in Lesson 5.


	Work Time

	A. Mini Lesson: The Cartographer’s Dilemma (15 minutes)

· Display a globe and ask: “Is this a map?” After students have given several answers, explain that a map is a two-dimensional representation of a three-dimensional object—the world. A globe is a three-dimensional representation of the three-dimensional world. 
· Ask students: “Which one would you expect to be a more accurate picture of the world?” Prompt them to hold up a fist if they think a globe and a flat hand if they think a paper map. Call on several students to explain their thinking.

· Explain to students that in the next activity, they will explore the relationship between a three-dimensional shape and a two-dimensional shape. 
· Distribute one navel orange or clementine to each pair of students. Make sure to set clear expectations regarding their use.

· Direct students to peel their fruit while trying to keep the peel in one place. Then, ask them to press the peel flat on their desks. Alternatively, use an overhead projector or document reader to do this so all students can see the different shapes that result. 

· Ask students: “What do you notice?” Listen for: “It is hard to do this in one piece,” “There are big gaps and ‘fingers’ in the flattened peel,” etc.

· Ask students: “How does this activity relate to our question about a map and a globe?” Make sure they understand that the unpeeled clementine is a globe; the flattened peel is a map. 

· Introduce the words distortion and distort. Explain that all flat maps distort, or change the shape of, the world so that it is not exactly as it is in reality. 
· Play The Cartographer’s Dilemma video, which is about 3 minutes long. After students watch the video, ask them to turn and talk with their seat partner: “Why do all maps distort the globe?” Ask several students to share out.

	B. Pair Work: Comparing Projections (20 minutes)

· Remind students of the class norms for pair work. 

· Distribute the Map Projections handout and the Comparing Projections worksheet. Invite students to work together, using the Map Projections handout to complete the Comparing Projections worksheet. Circulate to confer with students and provide assistance. 

· After 5 minutes, name and celebrate some specific pairs who adhered to the class norms for pair work. 

· Invite partners to share out. As they share out, they are likely to refer to features that are common on all the maps, such as projection, continent, ocean, latitude, longitude, prime meridian, and equator. As these terms come up, pause to explain each and to add the words to the Language of Geography anchor chart. Tell students that this anchor chart will hold important terms that geographers use and that they will need to know for the Mid-Unit 1 Assessment, Parts A and B.
· Distribute Language of Geography Tri-Fold: Mapping the World, and show students that this tri-fold includes written definitions for the terms they added to the Language of Geography anchor chart. Model how you might design a symbol for one word; then give students 5 minutes to design symbols for the others. 


	Closing

	A. Pair Work: Labeling Maps (10 minutes)
· Tell students that in order to think clearly about world geography, everyone needs to have a good overall mental map of the world. They will begin to develop this by learning where all of the continents and oceans are. This will be on the Mid-Unit 1 Assessment, Part A. 

· Tell students that they will now make two different maps that show the continents and oceans. Direct students to use their Rand McNally Classroom Atlas to label the four oceans and seven continents on two of their three maps on the Map Projections handout from Work Time B. Rather than tell them which page in the atlas to use, encourage them to use the table of contents to figure out where to look.

	B. Debrief: Exit Ticket (5 minutes)

· Distribute Exit Ticket: Projections and Study Guide: Mid-Unit 1 Assessment, Part A. 
· Tell students to use the study guide to prepare for the assessment. Encourage them to play the online games as homework. Clarify any questions about the homework.

· Invite students to complete the exit ticket.


	Homework

	· Play games! Use the links on your study guide to prepare for the Mid-Unit 1 Assessment, Part A.


Sample Homework and Map for Map Practice

	Name: SAMPLE

	Date:


Directions: Please write six questions based on the map provided. Three of the questions should be based on the scale and three questions should be based on the compass. You may use the sentence stems below to help you. Do not answer the questions.
· How far is it from ______ to ____?
· Which is closer to ______: __________ or __________?
· The (type of place)________ to the (direction) of ________ (place) is ____________.
· ______ (place) is ________ (direction) of _________.
My six questions:
1. How far is it from Springfield to Boston?

2.  Lowell is ____________ (direction) of Brockton.

3.  The states to the south of Massachusetts are _______________ and ______________.

4.  Cape Cod is to the _______________ (direction) of New Bedford.

5.  How far is it from Worcester to Lowell?

6.  How far is it from Fall River to Buzzard’s Bay?

Comparing Projections
	Name:

	Date:


Directions: Look at the three map projections. Then complete the Venn diagram below to show how the maps are similar and different.
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Language of Geography Tri-Fold: Mapping the World
	Name:

	Date:


	Word
	Symbol/Picture
	Definition

	Map
	
	A picture or visual representation of a place, usually drawn on a two-dimensional surface

	Globe
	
	A map of the Earth created on a sphere

	Lines of latitude
	
	Imaginary lines that run east-west around the globe; used to measure how far a place is from the equator

	Lines of longitude
	
	Imaginary lines that run north-south around the globe; used to measure how far a place is from the prime meridian

	Prime meridian
	
	An imaginary line that runs north-south around the world

	Equator
	
	An imaginary line that runs around the center of the world

	Projection
	
	A representation of the three-dimensional globe on the two dimensions of a piece of paper or flat screen

	Continents
	
	Earth’s seven main divisions of land; each one is generally a very large piece of land surrounded by ocean

	Ocean
	
	The four main divisions in the salt water that covers most of Earth’s surface


Exit Ticket: Projections
	Name:

	Date:


Directions: Complete this individually. 

1. Why do different maps of the world look different? In your answer, refer to the three maps you looked at today. Make sure to use the following terms in your answer: map, globe, projection, distortion.
	

	

	

	


Exit Ticket: Projections
	Name:

	Date:


Directions: Complete this individually. 

1. Why do different maps of the world look different? In your answer, refer to the three maps you looked at today. Make sure to use the following terms in your answer: map, globe, projection, distortion.
	

	

	

	


Study Guide: Mid-Unit 1 Assessment, Part A
 

Directions: Use this study guide to help you prepare for the assessment. 
Here are the skills you will be expected to demonstrate on the assessment: 

1. Mapping the world

· On a blank map of the world, label the four oceans and seven continents.

· On a map, label lines of latitude and longitude, the equator, the prime meridian, title, key, legend, compass rose.

2. Using the scale and the compass to answer questions about the relative location of various places on a map

3. Using a political map to answer questions about countries and cities
4. Matching vocabulary from the Language of Geography Tri-Fold to definitions
Below are some online resources for learning where the continents and oceans are:

http://education.nationalgeographic.com/education/media/geogames/?ar_a=1

http://www.sheppardsoftware.com/World_Continents.htm

http://lizardpoint.com/geography/world-quiz.php

Mercator





Robinson





Mollwelde








	[image: image3.emf]
	This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

Exempt third-party content is indicated by the footer: © (name of copyright holder). Used by permission and not subject to Creative Commons license.


PAGE  
	© 2015 EL Education, Inc.  All Rights Reserved.
	EL Education Curriculum • Grade 6 World Geography • M1:U1:L2 •  6  



[image: image2.emf][image: image3.emf][image: image4.png][ Education



[image: image5.emf]