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	Unit 2: Physical Earth Features

	Unit Overview

	This unit is designed to encourage inquiry into the distribution and pattern of physical systems within each continent and to observe how the locations and characteristics of these physical features influence the choices available to people. Students will use inquiry to analyze how physical systems influence human actions. Where appropriate, teachers are encouraged to find local examples related to physical Earth features as an aid for students to understand regional or international examples of the topic.

This unit has been designed to follow a thematic approach of teaching geography, however, the unit can also be taught regionally. A unit on physical features taught thematically investigates landforms, climate, and vegetation features as they exist across Earth as a whole. A unit on physical features taught regionally would focus on landforms, climate, and vegetation features as they exist on one continent (e.g. savanna in Africa), and then the unit would be repeated for each continent in a sequence determined by the instructor.

Place suggestions for inquiry (countries, cities, physical features) can be found in the Alignment Guide.

	Overarching Inquiry Question

	How do landform, climate, and vegetation patterns and processes influence human activities?

All units are created to support the Overarching Inquiry Question. Inquiry-Based Learning supports the Profile of the South Carolina Graduate where students use skills to explore their inquiries related to the content as indicated in the standards instead of the teacher merely providing the information.

	Theme

	PR: Places and Regions
ER: Environment and Resources

The primary theme of this unit is Environment and Resources (e.g. the study of Earth’s physical systems and how human activities modify the environment, bringing both costs and benefits). 

	Skills Emphasis at a Glance

	M: Mapping
MR: Models and Representations
GE: Gather Evidence and Communicate Findings
CC: Conditions, Connections, and Regions
S: Scale
DP: Distribution and Pattern

Each of the geographical thinking skills developed for grade seven is used within this unit. For example, in the process of learning about mountain-building students would use maps (M: Mapping) to identify the location of mountains and analyze the maps to uncover the relationship of mountains (DP: Distribution and Pattern) to tectonic plate boundaries.

	Standard(s)

	Standard 1: Africa
Standard 2: Asia
Standard 3: Australia, Oceania, Antarctica
Standard 4: Europe
Standard 5: North America
Standard 6: South America

National Geographic provides physical geography summaries in the following links: Africa, Asia, Australia, Oceania, Antarctica, Europe, North America, and South America.

This unit has students investigating landform, climate, and vegetation features (see links above by continent) as they exist on Earth broadly. As such, this unit focuses on Indicator 7.*.2.ER for each standard. A regionally taught course could use the continent by continent examples, repeating each physical feature group (landform, climate, vegetation) as each region (Africa, Asia, etc.) is taught in a sequence as determined by the instructor.

Any lesson or unit should always include Indicator 7.*.1.PR (Identify select … physical systems and human characteristics of places). Instructors should identify those features - not all - that are pertinent to the topic. For example, a lesson focused on the Nile River may also include Cairo, Egypt, Sudan, and Ethiopia as important places for the student to know, however, Tunisia would be immaterial.

Indicator 1 is never taught in isolation, but rather in concert with every other indicator.

	I Can Statement(s)

	I can identify landform patterns and explain how these patterns influence human activities.
I can identify climate patterns and explain how these patterns influence human activities.
I can identify vegetation patterns and explain how these patterns influence human activities.

	Unit Sequence of Teacher Instructional Practices and Actions Students will Take to answer the Overarching Inquiry Question
	Instructional Guidance and Resources
Instructional Guidance and resources listed below are offered as suggestions for educators to assist students in reaching the goals of the proposed sequence.

	I can identify landform patterns and explain how these patterns influence human activities.
	

	In order for students to identify landform patterns and explain how these patterns influence human activities, students will explore the conditions that create various landforms (below). 
	This National Geographic article explains landforms as the natural features of Earth’s surface. Examples of landforms include mountains, volcanoes, bodies of water, islands, and glaciers. 

	In order for students to identify landform types and explain how landforms impact human activities, students will explore plate tectonics by viewing this Brain Pop video and summarizing the location of plates and the tectonic processes involved in mountain building. 

Students will interpret maps of plate boundaries from Geology.com to uncover patterns between plate boundaries, mountain ranges, and earthquake activity, adding to their summary notes on the near-perfect correlation between plate boundaries and earthquakes.
	To aid students, teachers may use mini-lectures, videos, and web research to focus students on what tectonics plates are, where they are located, what their role is in mountain range formation, and how earthquakes occur in proximity to plate boundaries.

Teachers will use the justifications to assess comprehension of mountain building activities. 

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used when interpreting the map. Teachers should highlight the pattern between tectonic plates, mountain ranges, and earthquakes. Teachers may also ask students to hypothesize, written or verbally, what local conditions may result from earthquake activity (CC: Conditions, Connections, and Regions).
Teachers will use the justifications as their assessment for student comprehension.

	In order for students to identify landform types and explain how landforms impact human activities, students will analyze the positives and negatives that volcanic eruptions can have on a region. 

Students will explore volcanoes by reading a National Geographic article about the different types of volcanoes and creating a chart that describes the various types.

Students will read about the positive benefits of volcanoes and summarize the information gleaned from the article published by Oregon State University’s Volcano World. 

To understand the negative impacts, students will predict what regions throughout the globe are at risk of higher death tolls from volcanic eruption by using an Esri population density map paired with volcano locations. Students will share their predictions with the class and have a discussion to validate their findings.


	In addition to lecture and providing web and video resources, teachers will need to explain how the positive benefits of volcanoes can lead to unwanted outcomes. For example, improved soil fertility can create a form of geographic irony whereby people use an area that is at risk for eruption. For example, San Jose, Costa Rica, is the country’s most populous region and it is very close to two volcanoes - Poas and Irazu. 

Students can create a running pros and cons chart of a volcano's human impact. This chart should be added to after every activity and can be used to aid in note organization and formative assessment. 

Student summaries should be assessed by the student’s ability to connect volcanos to the positive impacts for the area’s economy. Teachers may have students summarize the benefits by creating their own travel brochure for a volcano of their choosing that makes a case for volcano tourism. 

To connect to the previous instruction on plate tectonics, the teacher may have students map the location of volcanoes, interpret the resulting associations between the volcanoes and people, and communicate their findings by creating a safety plan for the affected communities. 

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used when interpreting the maps. The creation of a safety plan would involve GE: Gather Evidence and Communicate Findings.

	In order for students to identify landform types and explain how landforms impact human activities, students will explore the processes that create islands and explain the causes and effects of rising sea levels on human populations. 

Students will use this National Geographic web link on islands to create an infographic depicting the various island types and how they are formed. Students will refer back to their summaries on volcanoes, to include how volcanic islands are different from tidal, barrier, artificial, etc.

Students will use the Global Flood Map to identify low-lying islands that are at risk of disappearing. After identifying the five islands they think are at greatest risk, students will share their preferred solution (structural - build a wall; social - evacuate; etc.) and describe why the solution makes the most sense for that place.
	Teachers will need to provide student guidance to answer the following questions:
1. Will some people need to evacuate? 
2. If so, will they need to go somewhere else on the island or leave the island completely?

Historic research by the teacher or the student may be necessary. For example, evacuees from Aruba might leave for the Netherlands as Aruba is a country within that kingdom. This illustrates the concept of scale as there will be local impacts (flooding) but additional impacts (evacuees) elsewhere.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used when interpreting the map. A discussion of population flows would involve CC: Conditions, Connections, Regions and S: Scale.

	Students will use an Esri glacier map to identify the location of the world’s glaciers and write reasons for the distribution. 

Students will read about how glaciers are formed by looking at an article from the National Snow and Ice Data Center titled the “Life of a glacier”.

In order for students to identify landform types and explain how landforms impact human activities, students will investigate the impact that melting glaciers can have on a place by viewing this NASA animation and read this National Geographic article to see the extent of Greenland’s glacier loss and create a Say, Mean, Matter chart.

Students will read a National Geographic article about how retreating glaciers in the Himalayas are creating concerns about water security, and write a summary that compares the Greenland and Himalayan examples.
	Students should be noting the connection between high latitude, high altitude, and glaciers. Teachers may need to steer students towards making that connection by asking them to record the latitudes or altitudes of glaciers then ask students to identify trends.

Teachers may prefer to have students illustrate the growth, movement, and retreat of glaciers in a drawing, timeline, storybook, or other methods. 

Teachers will need to provide additional guidance as students consider solutions to glacier loss. At a national scale, water flow could be welcomed for hydropower, but at a local scale there may be long-term losses in water for crops.

Teachers can provide students with a graphic organizer that the students fill out for effects at local, national, and global level. Students can also use a venn diagram to aid in organization of local, national, global. Teachers may choose to compare different scales such as regional or continental, if preferred. 

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used when interpreting the map. A discussion of the conditions driving melting would involve CC: Conditions, Connections, Regions. S: Scale is discussed when thinking about different responses by communities or countries.

	I can identify climate patterns and explain how these patterns influence human activities.
	

	In order for students to identify climate patterns and explain how these patterns influence human activities, students will explore the conditions that create various climate regions (below). 

Students can create and collect their climate information either in an online document (online project) or a continual/ interactive  notebook (student-made climate atlas) that adds the different climate areas of the world as they are studied.
	This National Geographic article describes climate as a description of the long-term prevailing weather conditions in a given area. Examples of climate regions include arid, humid continental, humid subtropical, Mediterranean, polar, semiarid, subarctic, and tropical.

	Arid: 
Students will read National Geographic articles on the topics of 
ocean currents, rain shadows, and wind patterns.

To explore the conditions that create arid climate regions, students will use an atlas to first identify places around the world that have these climates and identify the conditions. 

Students will explore the relationship between ocean currents and arid regions and annotate their student atlas.

Students will explore the relationship between rain shadows and arid regions and annotate their student-made atlas.

Students will explore the relationship between wind patterns near 30 degrees north or south of the equator and annotate their student-made atlas. 

Students will research and analyze a particular place that demonstrates one of the conditions that create a desert and describe how that condition affects human activities and share with the class their findings. 
	Arid: 
Arid climates are characterized by a lack of moisture that limits plant and animal activity. A possible study location would be the Sahara Desert where students can investigate how people have adapted their cultures to survive in that environment (GE: Gather Evidence and Communicate Findings M: Mapping, DP: Distribution and Patterns).

Teacher driven guided questions will help students investigate the climate regions of the world.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with atlas research. A discussion of the conditions in deserts would involve CC: Conditions, Connections, Regions. Culture/desert research involves GE: Gather Evidence and Communicate Findings.


	Humid continental:
Students will read an Encyclopedia Britannica entry on humid continental climates.

Students will read about humid continental regions, summarize the information, and then use an atlas to first identify places around the world that have these climates. Students will continue with their climate overlay map by creating and mapping the humid continental regions throughout the world.

Students will compare photographs of Eastern Europe or central North America to compare and contrast the features of the humid continental climate present there. Once they have created a list of similarities and differences, they will create a Venn Diagram in their student-made atlas that illustrates what the humid continental areas have in common.
	Humid continental:
Teachers may find it useful to have students record their thoughts in either a journal or a Venn Diagram (if comparing two pictures). Photographs can be obtained from either an atlas or an online search. Images can be located by the teacher prior to instruction using National Geographic’s website, NOAA.gov, textbook sites, and Google Earth.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with atlas research. A discussion of the conditions in humid continental climates would involve CC: Conditions, Connections, Regions. Photograph use involves MR: Models and Representations and GE: Gather Evidence and Communicate Findings.

	Humid subtropical:
Students will read an Encyclopedia Britannica entry on humid subtropical climates.

To explore the conditions that are present in humid subtropical regions, students will use an atlas to first identify places around the world that have these climates. Students would continue to create their student-made atlas to add the humid subtropical climate.Once the climate is added to the atlas, students can then compare the similarities and differences.

Students will use photographs of the Southeast United States, Uruguay, or Southeast China to compare and contrast the features of the humid subtropical climate present there. 
	Humid subtropical:
Teachers may find it useful to have students record their thoughts in either a journal or a Venn Diagram (if comparing two pictures). Photographs can be obtained from either an atlas or an online search. Images can be located by the teacher prior to instruction using National Geographic’s website, NOAA.gov, textbook sites, and Google Earth.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with atlas research. A discussion of the conditions in humid subtropical climates would involve CC: Conditions, Connections, Regions. Photograph use involves MR: Models and Representations and GE: Gather Evidence and Communicate Findings.

	Mediterranean:
Students will read an Encyclopedia Britannica entry on Mediterranean climates.

To explore the conditions that are present in Mediterranean climate regions, students will use an atlas to first identify places around the world that have these climates. Students would continue to add to their student-made atlas.
Students will compare maps of the Santa Ana winds and lack of rainfall in California to the Australian wind and rain patterns during the Australian Bush fires. 
	Mediterranean:
Maps can be found in the atlas listed in the resources. Students can complete a Venn Diagram to compare the two wind patterns mentioned.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with atlas research. A discussion of the conditions in Mediterranean climates would involve CC: Conditions, Connections, Regions. 

	Polar:
Students will read this National Geographic article on the Arctic Region.

To begin this topic, students will identify different polar climate zones such as the Arctic on their student-made atlas and record their information.

Students will collect climate data from over the last few decades to hypothesize how those changes are impacting animal life and human activities such as transportation and resource exploration. 

Students will report their findings in the form of a paper and then discuss with other students to see if they have a similar or different hypothesis.
	Polar:
With cool summers and cold winters, polar regions are treeless and have little human activity. 

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with atlas research. A discussion of the conditions in polar climates would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Semiarid:
Students will read an Encyclopedia Britannica entry on semiarid climates.

To begin this topic, students will identify different semiarid climate zones on a map. They will then add the semiarid regions to their student-made atlas and add their information about semiarid climate zones to their notebooks.

Students will use maps and collect precipitation data to observe the origins of the Dust Bowl in the central United States and make predictions about future occurrences. Students will use National Geographic’s map of the Dust Bowl.
	Semiarid:
Though receiving more precipitation than arid zones, there is not enough moisture to support forests or large vegetation. Maps can be provided through the atlas and students can research the topics above. Students could create a “warning” brochure to explain how events like the Dust Bowl could happen again and where they could occur.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in semiarid climates would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Subarctic:
Students will read an Encyclopedia Britannica entry on subarctic climates.

To begin this topic, students will identify different subarctic climate zones on a map. Students will locate subarctic regions and illustrate these regions in their student-made atlas.

Students will research the characteristics of the subarctic climate and will complete a written answer addressing why a farmer would not want to start a farm in this type of zone. 

Students will look at climate change maps to see how and where a warming climate is impacting permafrost and causing infrastructure damage.
	Subarctic:
With little precipitation and short, cool summers, this climate zone consists of conifers and has poor agricultural potential. An extension activity would involve students reading about and then writing a mock news story about the impact that melting permafrost has on Native American groups in Alaska and Canada.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in subarctic climates would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Tropical:

Students will read this National Geographic article on the tropics.

To begin this topic, students will identify different tropical climate zones on a map, with the teacher making sure students see the role the Equator plays in where these rainforests are located. Students will illustrate the tropical region on their student-made atlas.

Students will collect data about the amount of precipitation tropical climates get and compare it with other climate types. 

Students will create a bar graph on the differing amounts of precipitation and note their findings in their notebook.

Students will read this National Geographic article on monsoons.

Students will collect climate data and compare the effects of monsoons on the tourism industry in India versus Tibet. Students will accomplish this in the form a Venn Diagram.
	Tropical:
Teachers must make sure that students see the role the Equator plays in where these tropical forests are located.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in semiarid climates would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.


	I can identify vegetation patterns and explain how these patterns influence human activities.
	

	In order for students to identify vegetation patterns and explain how these patterns influence human activities, students will explore the  conditions that create various vegetation zones (below).
	National Geographic describes biomes or vegetation regions as naturally occuring communities of plant life. Examples include boreal forests, deserts, grasslands, Mediterranean, montane, temperate forests, tropical forests, and tundra.

	Boreal forests:
Students will read this National Geographic article about the forest biome.

Students will explore the location of boreal forests using this Esri map. 

Students will highlight areas of the world where boreal forests are located and make comparisons among those locations.

Based on web research, students will complete a quick write-up about what these types of forests would be like to live in. This quick write-up should be around five sentences and can be in the form of a brief report, journal entry, or letter.
	Boreal forests:
Students will learn that the forests coincide with the subarctic climate zone through the use of maps. Teachers should provide access to maps and ask students to uncover patterns. This could be a verbal or written conversation with a partner before engaging the class in a whole group discussion. Canada and Russia and their dominant vegetation - coniferous trees - are locations to investigate along with the temperature and precipitation conditions that restrict other vegetation growth.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in boreal forests would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Deserts:
Students will read this National Geographic article on the desert biome.

Students will investigate how desert environments place limits on human activities. Using maps provided by the teacher (atlas or other - e.g., Google Earth), students will identify where desert regions are located and make comparisons to arid climate regions studied earlier. 

Students will gather evidence about how resource scarcity influences how people live in these regions. Students will then take these findings and write about what aspects of their life would be different if they lived in this kind of environment.
	Deserts:
Examples of deserts to study include the Sahara, the Gobi, and the Great Victoria Desert.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in deserts would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Grasslands:
Students will read this National Geographic article on the grassland biome.

Students will use maps to investigate the locations of the grasslands vegetation region. 

Students will label on a map where some key grasslands are located and see if their locations have any similarities.

After learning about this area, students will write about why these environments are often used for farming and agriculture. This can be in the form of a quick-write or essay.
	Grasslands:
Teachers will need to provide text or web information to explain to students how latitude, soil type, and climate conditions all help determine the location of this grassy and tree sparse region. Africa’s savanna and North America’s prairie are appropriate study areas and students may collect data on the animal populations present.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in grasslands would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Mediterranean vegetation:
Students will read this Encyclopedia Britannica entry on Mediterranean vegetation.

Students will explore crop variation in Mediterranean vegetation regions by using maps. They will use a map to label the different areas of the world that have these vegetation zones. 

Students will identify where olives and wine grapes are grown, investigating the climatic conditions (precipitation, temperature) that make this type of agriculture possible. After completing this research, students will write an “advisory report” for new farmers interested in growing olives and grapes. They should include when to grow them, where, and what seasons are ideal.
	Mediterranean vegetation:
Teachers will need to provide additional guidance for students to be able to consider how different seasons (winter and summer vary in the Northern versus Southern Hemispheres) influence trade patterns for Mediterranean crops. Possible locations to investigate are California and Chile in the Western Hemisphere. 

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in Mediterranean vegetation would involve CC: Conditions, Connections, Regions.

	Montane vegetation:
Students will read this Encyclopedia Britannica entry on mountain ecosystems.

Students will use photographs of montane vegetation regions from the Himalaya and the Andes mountains for contrast to explore whether latitude is also influential.Students will write a tourist brochure for travelers traveling to mountains in which they describe what they can expect at the different elevation zones.
	Montane vegetation:
Elevation changes result in different temperatures.

Geographic skills (MR: Models and Representations) are used with photograph use. A discussion of the conditions in montane vegetation would involve CC: Conditions, Connections, Regions.

	Temperate forests:
Students will read this National Geographic article about the forest biome.

Students will use maps to show the distribution of temperate forests and human populations and how they coincide. They will use a map to label the different areas of the world that have these vegetation zones. 

Students will research about the different human-environment interactions that take place in temperate forests. They can then debate with students whether these interactions are more beneficial or harmful for the world overall.
	Temperate forests:
Deciduous trees are prominent in this vegetation zone, and the eastern United States and much of Europe are locations to investigate.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in temperate forests would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Tropical forests:
Students will read this article from The Henry Ford about historic rubber plantations.

Students will investigate historic rubber plantations or contemporary soybean production in the Brazilian Amazon. Students will create a Venn Diagram that compares these two topics.

Students will use maps of biodiversity hotspots in tropical forests with human population maps to identify areas of special concern. They will create and label their own map.

Students will communicate their findings with recommendations on how to more sustainably use tropical forest resources.They will accomplish either through an essay or imagine they are a news reporter describing their findings on this “story”.
	Tropical forests:
National Geographic describes tropical forests as hosting tremendous biological diversity that can be exploited for a variety of human uses (CC: Conditions, Connections, and Regions), however this same diversity is threatened when monoculture or clearing is introduced.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in tropical forests would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.

	Tundra vegetation:

Students will read this National Geographic article about the tundra biome.

Students will interpret maps of tundra vegetation (grasses, lichens) to uncover patterns that occur in the high latitudes and high altitudes. Like the other areas, they will create and label their own map where these vegetation zones are located.

Students will gather data about the rising temperatures and the impact this will have on the places that have this vegetation zone. As a class, students can have a discussion in which they share their findings and list the potential consequences of rising temperatures on tundra vegetation.
	Tundra vegetation:
Possible locations to investigate are Alaska for Arctic tundra and the Pyrenees Mountains of Europe for Alpine tundra. A teacher may also have students use the internet to gather tourism data to identify potential threats to these fragile vegetation communities or climate data to understand how vegetation patterns could change with a different climate.

Geographic skills (M: Mapping; DP: Distribution and Patterns) are used with map research. A discussion of the conditions in tundra vegetation would involve CC: Conditions, Connections, Regions. The research project involves GE: Gather Evidence and Communicate Findings.
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