SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science                            

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  6-4

	The student will demonstrate an understanding of the relationship between Earth's atmospheric properties and processes and its weather and climate. (Earth Science)

	Composition and Structure of Earth’s Atmosphere

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-4.1 Compare the composition and structure of Earth’s atmospheric layers (including the gases and differences in temperature and pressure within the layers).

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamline.org
“Natural Wonders:  Mt Everest” http://player.discoveryeducation.com/index.cfm?guidAssetId=443771C8-F70A-43E5-983B-DDE70D133670&blnFromSearch=1&productcode=US             Mount Everest, the world's tallest mountain, attracts many tourists, although only about one thousand climbers have actually made it to the top. A trek involves two weeks of hiking up rough paths in increasingly higher altitudes. 

	See Module 6-4.1.

	See Module 6-4.1

The objective of this indicator is to compare the composition and structure of Earth’s atmospheric layers; therefore, the primary focus of assessment should be to detect similarities and differences between the layers (including the gases and differences in temperatures and pressure within the layers).  However, appropriate assessments should also require students to identify common gases or the layer where weather occurs; recall where the ozone layer is located; or classify by sequencing the layers.  


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	Composition of the Atmosphere” http://player.discoveryeducation.com/index.cfm?guidAssetId=302094EE-CCE1-4423-A365-7F615C193B1C&blnFromSearch=1&productcode=US                   Our atmosphere is composed of nitrogen, oxygen, and other gases. The composition of the atmosphere has changed significantly over the Earth's history. Humans can affect the composition of the atmosphere by adding pollution and gases to it.
Other Sites:

Windows To The Universe: http://windows2universe.org/
Layers of the Earth’s Atmosphere

http://www.windows.ucar.edu/tour/link=/earth/Atmosphere/layers.html&edu=mid
Diagrams and text are used in this website to explain the five layers of the Earth’s Atmosphere
Promethean Planet
http://www.prometheanplanet.com/en-us/
(flip charts, need Promethean Boards)
NOAA

http://www.noaa.gov/
NOAA- Jetstream-An Online School for Weather Layers of the Atmosphere

http://www.srh.noaa.gov/srh/jetstream/atmos/atmos_intro.htm
Using diagrams and text, this website explains the layers of the 

atmosphere.

NASA Meteoroloy Guide

http://www.nasa.gov/centers/langley/science/met-guide.html
Chapter 2


	
	

	
	
	
	


Sixth Grade
Science Module 

6-4.1
Composition and Structure of Earth’s Atmosphere
Lessons A


From the South Carolina Science Support Documents:
Indicator 6-4.1: Compare the composition and structure of Earth’s atmospheric layers (including the gases and differences in temperature and pressure within the layers).
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.6-B)

Previous/Future Knowledge:
Students have not been introduced to the concepts of Earth’s atmosphere and its layers in previous grades.  Air pressure is also a new concept.  In 2nd grade (2-3.1), students explained the effects of moving air as it interacts with objects. In 3rd grade (3-4.1), students classified different forms of matter (including gases).  In 4th grade (4-4.3), students compared daily and seasonal changes (including wind speed).  These previous experiences can aide the study of the atmosphere here.

It is essential for students to know that Earth’s atmosphere is the layer of gases that surrounds the planet and makes conditions on Earth suitable for living things.  

	Atmospheric Layers 
	Earth’s atmosphere is divided into several different atmospheric layers extending from Earth’s surface outward
	· the troposphere, where all weather occurs

· the stratosphere, where the ozone layer is contained

· the mesosphere
· the thermosphere
· the exosphere
	Earth’s

Surface


Space

	Atmospheric Gases
	Nitrogen and Oxygen

Ozone

Water vapor and 

Carbon dioxide

Trace gases, for example argon
	· the two most common gases; found throughout all the layers

· a form of oxygen found in the stratosphere

· important gases for weather conditions; found in the troposphere

· play an insignificant role
	

	Atmospheric Temperatures
	Differences in temperature separate the layers
	· As altitude increases, temperature decreases in the troposphere
· The stratosphere is cold except in its upper region where ozone is located

· The mesosphere is the coldest layer

· Even though the air is thin in the thermo- sphere, it is very hot

· The cold regions of outer space extend from the exosphere
	

	Atmospheric Pressure
	The air pressure, the force exerted by the gases pushing on an object, is greatest near the surface of Earth, in the troposphere. 
	· Air pressure decreases through the layers farther out from the surface as Earth’s pull of gravity decreases.  
	Troposphere

pressure

decreases


Exosphere


It is not essential for students to know the exact distance between each layer or the temperature of the layers.  The chemistry of the gas particles (such as H2 is an element and CO2 is a compound) is not expected at this grade level.  They do not need to compare the properties of pure air with the air containing particulate matter and unnatural gases, polluted air.

Assessment Guidelines:

The objective of this indicator is to compare the composition and structure of Earth’s atmospheric layers; therefore, the primary focus of assessment should be to detect similarities and differences between the layers (including the gases and differences in temperatures and pressure within the layers).  However, appropriate assessments should also require students to identify common gases or the layer where weather occurs; recall where the ozone layer is located; or classify by sequencing the layers.
Teaching Indicator 6-4.1 Lesson   A-- “Layers of Earth’s Atmosphere”

Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator. Our Earth is surrounded by a layer of gases, called the Atmosphere.  To understand the Earth’s weather, students need to understand the composition, structure and properties of the atmosphere.

Science and Technology Concepts for Middle SchoolsTM (STC/MSTM) Catastrophic Events and FOSS Weather and Water provide an opportunity for conceptual development of the concepts within the standard.
Misconceptions:
Although upper elementary students may identify air as existing even in static situations and recognize that it takes space, recognizing that air has weight may be challenging even for high-school students. Students of all ages (including college students) may believe that air exerts force or pressure only when it is moving and only downwards. Only a few middle-school students use the idea of pressure differences between regions of the atmosphere to account for wind; instead they may account for winds in terms of visible moving objects or the movement of the earth. http://strandmaps.nsdl.org/?id=SMS-MAP-1698
Safety Note:  

Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed:

3 sheets of colored paper
Various resources describing and illustrating the atmospheric layers

(windows2universe.com; Promethean Planet.com (flip charts, need Promethean Boards; NOAA.gov, see Instructional Planning Guide for site links, textbook)

Charts labeled with the Atmospheric Layers

Strips of paper containing the characteristics of the Atmopsheric Layers
Focus Question:

How do the layers of the atmosphere compare in composition, structure and properties?

Engage:

1. Using their notebooks, have students draw a picture/illustration of what they think the atmosphere is like. Have them label or describe their drawing.
2. Pair students and have them share their drawings/illustrations looking for commonalities. Allow students to add or delete information from their individual drawings as they share.
3. Share out whole class and scribe students beliefs.

Explore:
1. Students will construct a step book of the Earth’s atmospheric layers.
2. Provide students with 3 sheets of colored paper
Students should take the three pieces of paper and hold them so that each piece of paper is about 1.5 inches lower than the one before. You have made the first three of six steps. 




3. While holding the papers together, students turn them over so that the steps are towards them and on the bottom.  They then fold the bottom over so that they now have six steps.  If steps are not even, rearrange and then crease at fold. Staple at fold
[image: image1.jpg]



4. Students write Earth’s Atmosphere on the top level and then list the 5 layers on the 5 steps: (Beginning with the bottom step) Troposphere, Stratosphere, Mesosphere, Thermosphere, and Exosphere.

5. Provide students with various resources and provide time for them to add characteristics of each layer (composition, structure and properties—temperature, pressure, special characteristics, etc.)

6. If students have not worked in pairs or groups, have them pair up and share their step book adding to their own as they share.

Explain:
1. Develop a class diagram of the Earth’s Atmosphere for use by all students by posting several pieces of chart paper vertically on the wall of the classroom. Save this chart after use.  You’ll need it again in Indicator 6-4.3, Lesson A.
2. Prepare slips of paper with the names of the atmosphere layers and its characteristics.  (See below) 
3. Distribute the slips of paper to student groups of 3-4
4. Provide time for the groups to discuss the information they were given.

5. Ask each group to be prepared to provide some information about their term and/or characteristics and then be prepared to the information on the chart.

Information/terms for slips of paper:

Troposphere

Stratosphere

Mesosphere

Thermosphere

Exosphere

Ozone 

airplanes

Nitrogen and oxygen

Water vapor and carbon dioxide

Temperature

Air pressure

Altitude

Meteors

Space station and space shuttle

Weather balloons

6. As students share their knowledge, they place the slips on the wall chart; or in the case of air pressure and temperature, use markers to illustrate important information about these two characteristics.  For example: They may draw arrows to show the general trend in temperature as you leave the earth and increase in altitude or label the cold or hot layers. Teacher listens for misleading or incorrect information before it is placed on the wall chart.
See support document.

7. Have students return to their notebook illustration of the Earth’s Atmosphere Layers (Engage) and use a different color pen/pencil to add new information/knowledge.

Extend:

1. Talk about the importance of the prefixes and suffixes in describing the layers and their characteristics.  Ask students to infer the reasons for the layers names:   tropo, strato (layered), meso (middle) exo (outer), thermo (heat), sphere, etc.  Ask them to describe how the characteristics of each layer supports the layers name.

2. Add the location of Mt. Everest to the wall chart of the Earth’s Atmosphere layers.
3. Ask students to brainstorm challenges that a mountain climber ascending Mt. Everest might face.

4. Show Streamline video:  “Natural Wonders:  Mt Everest” 4:48. Showing the challenges of decreasing temperatures and air pressure. http://player.discoveryeducation.com/index.cfm?guidAssetId=443771C8-F70A-43E5-983B-DDE70D133670&blnFromSearch=1&productcode=US             
5. Have students return to brainstormed list in # 3 above and add any new learning.

6. Use the Streamline video:  “Composition of the Atmosphere” http://player.discoveryeducation.com/index.cfm?guidAssetId=302094EE-CCE1-4423-A365-7F615C193B1C&blnFromSearch=1&productcode=US                   
Standard 6-4: The student will demonstrate an understanding of the relationship between Earth's atmospheric properties and processes and its weather and climate. (Earth Science)





Indicator 6-4.1: Compare the composition and structure of Earth’s atmospheric layers (including the gases and differences in temperature and pressure within the layers).
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