8th Grade Science:  Unit 5


Comprehensive Curriculum

Assessment Documentation and Concept Correlation

Unit 5:  Factors that Effect Earth
Time Frame:  4 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· The Earth’s climactic conditions depend on the structure and dynamics of the Earth’s atmosphere and the Earth’s various cycles.

· Data gathered and weather patterns can be analyzed in order to predict future weather conditions.



	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLEs
	Documented GLEs

DOCUMENTATION

GLE Bloom’s Level

GLEs

Date and Method of Assessment

Identify and describe the four density layers of Earth (ESS-M-A1) (Knowledge)

ESS 8

Explain the historical development of the theories of plate tectonics, including continental drift and sea-floor spreading (ESS-M-A2) (Comprehension)

ESS 9

Illustrate the movement of convection currents (ESS-M-A2) (Comprehension)

ESS 10

Illustrate the movements of lithospheric plates as stated in the plate tectonics theory (ESS-M-A2) (Comprehension)

ESS 11

Identify the edges of plate boundaries as likely areas of earthquakes and volcanic  

action (ESS-M-A3) (Knowledge)

ESS 12

Describe the processes responsible for earthquakes and volcanoes and identify the effects of these processes (e.g., faulting, folding) 

(ESS-M-A3) (Comprehension)

ESS 13

Distinguish between chemical and mechanical (physical) weathering and identify the role of weathering agents (e.g., wind, water, ice, gravity) (ESS-M-A4) (Comprehension)

ESS 14

Illustrate the role of organic processes in soil formation (ESS-M-A4)  (Comprehension)

ESS 15

Compare the physical characteristics of rock and mineral specimens to observe that  a rock is a mixture of minerals (ESS-M-A5) (Analysis)

ESS 16

Describe the properties of minerals (e.g., color, luster, hardness, streak) (ESS-M-A5) 
(Analysis)

ESS 17

 Describe how sedimentary, igneous, and metamorphic rocks form and change in the rock cycle (ESS-M-A6) (Comprehension)

ESS 18

Explain the processes of evaporation, condensation, precipitation, infiltration,  transpiration, and sublimation as they relate to the water cycle (ESS-M-A10) (Comprehension)

ESS 23

Investigate and explain how given factors affect the rate of water movement in the  

water cycle (e.g., climate, type of rock, ground cover) (ESS-M-A10) (Comprehension)

ESS 24

Explain and give examples of how climatic conditions on Earth are affected by the proximity of water 

(ESS-M-A11) (Application)

ESS 25

Describe and illustrate the layers of Earth’s atmosphere (ESS-M-A11) 

(Comprehension) 

ESS 26

Identify different air masses, jet streams, global wind patterns, and other atmospheric phenomena and describe how they relate to weather events, such as El Niño and La Niña (ESS-M-A12) (Analysis)

ESS 27

Use historical data to plot the movement of hurricanes and explain events or conditions that affected their paths (ESS-M-A12) (Analysis)

ESS 28

Make predictions about future weather conditions based on collected weather data 

(ESS-M-A12) (Analysis)

ESS 29

Identify the processes involved in the creation of land and sea breezes (ESS-M-C6)  (Knowledge)

ESS 43

Describe how unequal heating of Earth’s surface affects movement of air masses  and water in the atmosphere and hydrosphere (ESS-M-C6) (Comprehension)

ESS 44

Analyze the consequences of human activities on global Earth systems (SE-M-A4) 
(Evaluation)

SE 51

Generate testable questions about objects, organisms, and events that can be  answer through scientific investigation (SI-M-A1) (Synthesis)

SI 1

Identify problems, factors, and questions that must be considered in a scientific  investigation (SI-M-A1) (Evaluation)

SI 2

Identify independent variables, dependent variables, and variables that should be controlled in designing an experiment (SI-M-A2) (Analysis)

SI 5

 Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Comprehension)
SI 7

 Use consistency and precision in data collection, analysis, and reporting (SI-M-A3) (Knowledge)
SI 8

 Use computers and/or calculators to analyze and interpret quantitative data (SI-M-A3) (Knowledge)
SI 9

 Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs,  diagrams, scatter plots, symbols) (SI-M-A4) (Comprehension)

SI 11

Use data and information gathered to develop an explanation of experimental  results  (SI-M-A4) (Evaluation)

SI 12

Use evidence to make inferences and predict trends (SI-M-A5) (Evaluation)

SI 16

 Recognize that there may be more than one way to interpret a given set of data,  which can result in alternative scientific explanations and predictions (SI-M-A6) (Comprehension)
SI 17

Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) 


(Comprehension)
SI 19

Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Analysis)
SI 22

Describe why all questions cannot be answered with present technologies (SI-M-B3) (Comprehension)

SI 30

Recognize that there is an acceptable range of variation in collected data (SI-M-B3) (Knowledge)

SI 31

Explain the use of statistical methods to confirm the significance of data (e.g., mean, median, mode, range) (SI-M-B3) (Analysis)

SI 32

Explain why an experiment must be verified through multiple investigations and yield consistent results before the findings are accepted (SI-M-B5) (Comprehension)

SI 36



	Concept 1: Water in the Atmosphere

30. Can the students identify the Sun as a primary source of energy for the water cycle?

31. Can students illustrate the water cycle and describe the processes that occur?

32. Can students explain the interactions of the processes in the water cycle?

33. Can students describe 

how water flows through the 

ground and its effects on 

stream levels?
	*Activity 34:  Layers of the Atmosphere 

GQ 32
	ESS 26
SI 14, 15, 19
	

	
	*Activity 35:  Water Cycle Details  

GQ 30 - 33
	ESS 23, 44

SI 14, 15, 19
	

	
	Activity 36: Water Movement in the Water Cycle 

GQ 33
	ESS 24
SI 2, 3, 4, 11, 13, 14, 19, 21, 22
	

	Concept 2: Atmospheric 

Phenomena

34. Can students use weather maps to observe patterns and trends and be able to make weather predictions based on that knowledge?

35. Can students describe 

contributing factors to 

hurricanes and tornadoes?


	*Activity 37:  Air Masses 

GQ: 34

	ESS 27, 43, 44

SI 3, 7, 11, 13, 14, 15, 16, 19, 22, 28
	

	
	*Activity 38:  Weather Predicting 

GQ 34  

	ESS  29
SI 1, 2, 3, 4, 6, 7, 8, 9, 11, 12, 13, 17, 19, 22, 27, 30, 39, 40
	

	
	*Activity 39:  Hurricanes vs Tornadoes 

GQ 35
	ESS  27, 28, 40

SI 12, 19, 29, 30, 38, 39
	

	Concept 3: Climate

36. Can students describe the general climate conditions of  Louisiana and what affects those conditions?

37. Can the students use models to demonstrate how the tilt of the earth is a major cause of the seasons?


	*Activity 40: Climates

GQ 36                
	ESS 25
SI 3, 7, 11, 16, 21, 28, 31, 32
	

	
	*Activity 41: 

 Tis the Season

GQ 37                    
	ESS 45, 46, 47
SI 1, 4, 6, 9, 19
	


Unit 5 Concept 1:  Water Cycle

GLEs

*Bolded GLEs are assessed in this unit.

ESS 23 Explain the processes of evaporation, condensation, precipitation, infiltration, 

             transpiration, and sublimation as they relate to the water cycle (ESS-M-A10) (Comprehension)

ESS 24 Investigate and explain how given factors affect the rate of water movement in the  

             water cycle (e.g., climate, type of rock, ground cover) (ESS-M-A10) (Comprehension)

ESS 26 Describe and illustrate the layers of Earth’s atmosphere (ESS-M-A11) 
(Comprehension) 

ESS 44 Describe how unequal heating of Earth’s surface affects movement of air masses  

              and water in the atmosphere and hydrosphere (ESS-M-C6) (Comprehension)

SI 2
Identify problems, factors, and questions that must be considered in a scientific 

investigation (SI-M-A1) (Comprehension)

SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Knowledge)

SI 4
Design, predict outcomes, and conduct experiments to answer guiding questions 

(SI-M-A2) (Synthesis)
SI 11
 Construct, use, and interpret appropriate graphical representations to collect, 

             record, and report data (e.g., tables, charts, circle graphs, bar and line graphs,  

            diagrams, scatter plots, symbols) (SI-M-A4) (Comprehension)

SI 13
 Identify patterns in data to explain natural events (SI-M-A4) (Evaluation)
SI 14
 Develop models to illustrate or explain conclusions reached through investigation 

 (SI-M-A5) (Synthesis)
SI 15
 Identify and explain the limitations of models used to represent the natural world 

 (SI-M-A5) (Analysis)

SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

 spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) 
(Comprehension)

SI 21
Distinguish between observations and inferences (SI-M-A7) (Analysis)
SI 22
 Use evidence and observations to explain and communicate the results of 

 investigations (SI-M-A7) (Analysis)
	Key Concepts:

· Identify and compare the layers of Earth’s atmosphere 

· Describe the components of the water cycle and recognize that it is powered by the Sun and affects weather patterns. 


	Vocabulary: 

· layers of the atmosphere (troposphere, stratosphere, mesosphere, thermosphere and exosphere)

· Water cycle

· Run-off

· Evaporation

· Ground water

· Condensation

· Precipitation

· Infiltration

· Transpiration

· Sublimation

· Water vapor



	Assessment Ideas:

· See the assessment options page at the end of this unit.

Activity-Specific Assessments: 

Activity 34

Activity 35
	Resources:

· Oceans Alive! Website at http://www.mos.org/oceans/planet/watercycle.html
· http://science-class.net/Water Cycle/Inspiration_instructions_water_cycle.pdf
· http://ga.water.usgs.gov/edu/followadrip.html
· http://www.nasa.gov/centers/goddard/news/topstory/2003/1224rainfall.html
· http://soils.gsfc.nasa.gov/pvg/texture1.htm



Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 34:  Layers of the Atmosphere (SI GLEs: 14, 15, 19; ESS GLE: 26)

Materials List: one per student group- Atmosphere Layers BLM, adding machine tape 6 meters in length, metric ruler, Atmosphere Layers Analysis, BLM, The Atmosphere Layers Rubric BLM, teacher-selected research/reading material on atmospheric layers, colored pencils

In groups of two, students will use the Atmosphere Layers BLM to construct scale models of Earth’s atmospheric layers (troposphere, stratosphere, mesosphere, and ionosphere) on adding machine tape. Students will use their model to determine characteristics of each layer and answer analysis questions on the Atmosphere Layers Analysis BLM. 

Note:  The Atmosphere Layers Rubric BLM can be used to assess the model.

Background information: The atmosphere can be divided into four layers based on temperature variations.  The layer closest to the Earth is called the troposphere.  Above this layer is the stratosphere, followed by the mesosphere, then the thermosphere. 

Temperature variations in the four layers are due to the way solar energy is absorbed as it moves downward through the atmosphere.  The Earth’s surface is the primary absorber of solar energy.  Some of this energy is absorbed by the Earth as heat, which warms the troposphere.  The global average temperature in the troposphere rapidly decreases with altitude until it reaches the tropopause, the boundary between the troposphere and the stratosphere. 

The temperature begins to increase with altitude in the stratosphere. A form of oxygen called ozone (O3) absorbs ultraviolet radiation from the Sun, which causes this warming.  Ozone protects us from most of the Sun’s ultraviolet radiation, which can cause skin cancer, genetic mutations, and sunburn.  Scientists are concerned that human activity is contributing to a decrease in the amount of ozone in this layer.  Nitric oxide, which is the exhaust of high-flying jets, and chlorofluorocarbons (CFCs), which are used as refrigerants in some countries (the US has banned the use of CFC’s), may also contribute to ozone depletion.   

At the mesosphere, the temperature stops increasing with altitude.  The mesosphere does not absorb solar radiation, so the temperature decreases with altitude.  At the thermosphere, temperature begins to increase with altitude.  Here solar radiation first hits the Earth’s atmosphere and heats it.  Because the atmosphere is so thin, a thermometer cannot measure the temperature accurately and special instruments are needed. A thin layer in the thermosphere is the ionosphere. Here charged atoms are ionized (have gained or lost electrons so they have a net electrical charge). The ionosphere is very thin, but it is where auroras take place and is responsible for absorbing the most energetic photons from the Sun. Radio waves are bounced off the ions and reflect waves back to Earth.  This generally helps radio communication.  However, solar flares can increase the number of ions and can interfere with the transmission of some radio waves.
*Activity 35:  Water Cycle Details (SI GLEs: 19, 33; ESS GLEs: 23, 43, 44)

Materials List: white copy paper, colored pencils, crayons or markers, large sealable plastic bags, water, ice cube tray, blue food coloring (to make colored ice), masking tape, non-mercury thermometer with large range (like an outdoor thermometer), Water Cycle Story Chain Rubric BLM, cloth, construction paper, Water Cycle Story Chain Example BLM 

Prior to this lesson, create the model for the water cycle using the Oceans Alive! Website (http://www.mos.org/oceans/planet/watercycle.html). Put about a cup of water into the baggie. Add a drop or two of food coloring. Carefully seal the baggie and tape it onto a sunny window. If necessary, the set-up can be placed under a lamp. Fill an ice cube tray with enough water to make ice for all classes, and add a drop of food coloring to each cube.

Part A: While teaching, be aware of students' ideas as to how the conservation of matter, phase changes, clouds, the Sun, and rain are interrelated and contribute to understanding the water cycle. Wet a cloth and wipe it on the chalk board (if no chalk board is available, wipe a colored piece of construction paper and tape it to the board), and leave it alone for the class to view. Host a whole-class discussion on the word cycle. As students provide their explanations of cycle, begin to connect their ideas with lines to construct a graphic organizer (view literacy strategy descriptions) such as a concept map. Students will build on this model and create a mind map of the “water cycle” on a sheet of copy paper. Mind maps are forms of concept maps. To draw a mind map, start in the center of the page with the words “water cycle” and work outward in all directions, producing a growing and organized structure composed of key words, images, shapes, and ideas. Mind maps begin to take on the same structure as the memory itself. Because of the large amount of association involved, they can be very creative, tending to generate new ideas and associations that have not been thought of before. Students map the relationships between the ideas using lines, arrows, colors, and words to link them. As an alternative to drawing the mind map, Science-Class.net has a pdf file of instructions using a graphic organizing software program for creating a mind map (http://science-class.net/Water Cycle/Inspiration_instructions_water_cycle.pdf).
Refer students back to the board or the piece of paper that was dampened. Ask the students what happened to the water wiped on the board/paper. Solicit student responses and guide them to relate this action to the water cycle.  Now draw students’ attention to the model created before class from the Ocean’s Alive! Website – one sealable plastic bag is taped to the window for the water cycle investigation. Ask the students the following questions: “Where did the tiny droplets of water on the inside of the bag come from?” “Can you tell if there is any less water in the bottom of the bag?” “How would you find out?” Hold a piece of colored ice against the condensed water vapor in the bag. This action should cause more water vapor to condense and precipitate down the sides of the bag. Move the bag to a location where there is no Sun. How does this new situation affect the water cycle model? Point out that the process of water changing phases is powered by the Sun, and drives weather patterns, the movement of water around the globe, and the resulting erosion that shapes our landscape. Also point out that the quantity of water in the bag stayed the same just like the quantity of water on the planet has stayed the same since the planet was formed. However, mention water is “created” daily through photosynthesis, burning of fossil fuels, etc. Just like in the bags, the water on the planet continually changes phase and moves around from place to place.

Move on to relating the model to the water cycle.

· When and why does it rain? 

· What happens to the rainwater once it reaches the ground? 

· What happens to the water when the Sun comes out? 

· What happens to the vapor in the air when it gets cold? 

Part B: Put students in groups for a story chain (view literacy strategy descriptions). Pass out the Water Cycle Story Chain Rubric BLM to the groups. The process should include a small group of students writing a story that includes and explains run-off, evaporation, groundwater, condensation, precipitation, infiltration, transpiration, and sublimation as they relate to the water cycle model. Students should also include components that demonstrate the unequal heating of Earth’s surface and how it is responsible for the movement of air and water (vapor). The first student initiates the story. The next adds a second line. The next, a third line, etc. until the last student in the group is expected to complete the cycle. All group members should be prepared to revise the story based on the last student’s input as to whether it was clear or not. Students can be creative and use information and characters from their every day interests and media. The Water Cycle Story Chain Example BLM provides an idea of how the story chain should begin. See the USGS water cycle story (http://ga.water.usgs.gov/edu/followadrip.html) for ideas to support student creativity.

*Activity 36: Water Movement in the Water Cycle (SI GLEs: 2, 4, 13, 19, 21, 22 28; ESS GLE: 24, 44)

Materials List: NASA Article BLM, 3 colors of construction paper, paper plates of different sizes (10 per student group), yarn cut 6 feet long (2 lengths per student group)

Part A: Provide students with the NASA Article BLM NASA PREDICTS MORE TROPICAL RAIN IN A WARMER WORLD, which also can be found at http://www.nasa.gov/centers/goddard/news/topstory/2003/1224rainfall.html. The article begins, “As the tropical oceans continue to heat up, following a 20-year trend, warm rains in the tropics are likely to become more frequent, according to NASA scientists.” Use the Directed Reading-Thinking Activity (DR-TA) strategy (view literacy strategy descriptions) to invite the students to make predictions and then check their prediction during and after the reading. Begin with a discussion about the opening sentence quoted above. Elicit information students may already know about factors that affect the rate of water movement, such as climate, ground cover, and type of rock. Discuss the title of the article and record students’ predictions about the text content on the board. Invite the students to make predictions about what they might learn from the article. Read a section of the article, stopping at predetermined places to check and revise students’ predictions. This is a crucial step in DR-TA instruction. There are numerous opportunities for the teacher to model his/her predictions, revisions, and evidence.  The teacher can also prod students’ growing understanding of the text with questions, such as “What do you know so far from this reading?” “What evidence do you have to support what you know?” “What do you expect to read next?” Once the reading is completed, use student predictions as a discussion tool to further explore their understanding of the movement of water through the water cycle. Ask, “What did you expect to learn before we began reading?” and “What did you actually learn?”  Use the DR-TA process often to reinforce effective reading and thinking strategies for science content.

Part B: Students will describe how water flows through the ground by distinguishing the difference between soil permeability and porosity. Prior to this activity cut circles out of construction paper (a different color for sand, silt, and clay—see http://soils.gsfc.nasa.gov/pvg/texture1.htm for relative sizes for each particle). Show the students the paper out of which the circles where cut and ask how this might serve as a model to demonstrate soil porosity (the paper represents the soil; the spaces represent the pores in the soil). 

To model permeability, students will use paper plates and yarn. Provide each student group with 10 paper plates of different sizes and 2 pieces of yarn. Ask students how they might use these materials to model permeability.  Allow time for students to work on this task.  Students should arrange the plates in a pattern and weave the yarn through the plates to show a path from top to bottom. The arrangement of the plates represents the pattern of soil particles, and the yarn represents the water moving through the soil particles:  the straighter the yarn is through the plates, the faster the water moves through the ground.

Host a whole-class discussion on how the water moves through rock. Guide the discussion to focus on the following key principles:

· Groundwater is continually moving, often very slowly. 

· Gravity is the major driving force on the movement of water, and thus groundwater is always moving from areas of higher elevation to lower elevation. 

· Knowing the direction of groundwater movement is increasingly important because of the danger of contaminating groundwater supplies. Shallow water table aquifers are especially susceptible to surface contaminants such as sewage, manure, pesticides, and petroleum products when they enter the ground at higher elevations than the source (well) from which the water is drawn. 

Unit 5 Concept 2:  Atmospheric Phenomena

GLEs

*Bolded GLEs are assessed in this unit.

ESS 26 Describe and illustrate the layers of Earth’s atmosphere (ESS-M-A11) Comprehension
ESS 27 Identify different air masses, jet streams, global wind patterns, and other  

             atmospheric phenomena and describe how they relate to weather events, such as El  

             Niño and La Niña (ESS-M-A12) (Analysis)

ESS 28 Use historical data to plot the movement of hurricanes and explain events or   

              conditions that affected their paths (ESS-M-A12) (Application)

ESS 29 Make predictions about future weather conditions based on collected weather data 

 (ESS-M-A12) (Analysis)

ESS 43 Identify the processes involved in the creation of land and sea breezes (ESS-M-C6) 


 (Knowledge)

ESS 44 Describe how unequal heating of Earth’s surface affects movement of air masses  

              and water in the atmosphere and hydrosphere (ESS-M-C6) (Comprehension)

SI 1
 Generate testable questions about objects, organisms, and events that can be  

             answer through scientific investigation (SI-M-A1) (Synthesis)

SI 2
Identify problems, factors, and questions that must be considered in a scientific 

investigation (SI-M-A1) (Comprehension)

SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Knowledge)
SI 4
Design, predict outcomes, and conduct experiments to answer guiding questions 

(SI-M-A2) (Synthesis)

SI 5
 Identify independent variables, dependent variables, and variables that should be 

             controlled in designing an experiment (SI-M-A2) (Analysis)
SI 6
 Select and use appropriate equipment, technology, tools, and metric system units of 

 measurement to make observations (SI-M-A3) (Comprehension)

SI 7
 Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Comprehension)

SI 8
 Use consistency and precision in data collection, analysis, and reporting (SI-M-A3) (Knowledge)

SI 9
 Use computers and/or calculators to analyze and interpret quantitative data 

(SI-M-A3) (Knowledge)
SI 11
 Construct, use, and interpret appropriate graphical representations to collect, 

             record, and report data (e.g., tables, charts, circle graphs, bar and line graphs,  

            diagrams, scatter plots, symbols) (SI-M-A4) (Comprehension)

SI 12
 Use data and information gathered to develop an explanation of experimental  

             results  (SI-M-A4) (Evaluation)

SI 13
 Identify patterns in data to explain natural events (SI-M-A4) (Evaluation)
SI 14
 Develop models to illustrate or explain conclusions reached through investigation 

 (SI-M-A5) (Synthesis)

SI 15
 Identify and explain the limitations of models used to represent the natural world 

 (SI-M-A5) (Analysis)
SI 16
 Use evidence to make inferences and predict trends (SI-M-A5) (Evaluation)

SI 17    Recognize that there may be more than one way to interpret a given set of data,    

              which can result in alternative scientific explanations and predictions (SI-M-A6) 

             (Analysis)

SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

 spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) 
(Comprehension)
SI 22
 Use evidence and observations to explain and communicate the results of 

 investigations (SI-M-A7) (Analysis)
SI 27
 Recognize that science uses processes that involve a logical and empirical, but flexible,  

             approach to problem solving (SI-M-B1) (Comprehension)
SI 28
 Recognize that investigations generally begin with a review of the work of others  

             (SI-M- B2) (Comprehension)
SI 29
 Explain how technology can expand the senses and contribute to the increase and/or  

             modification of scientific knowledge (SI-M-B3) (Analysis)
SI 30
 Describe why all questions cannot be answered with present technologies (SI-M-B3) (Comprehension)

SI 36
 Explain why an experiment must be verified through multiple investigations and yield consistent results before the findings are accepted (SI-M-B5) (Comprehension)

SI 39
 Identify areas in which technology has changed human lives (e.g., transportation,  

             communication, geographic information systems, DNA fingerprinting) (SI-M-B7) (Knowledge)
SI 40
 Evaluate the impact of research on scientific thought, society, and the environment 

 (SI-M-B7) (Analysis)
	Key Concepts:

· Describe the components of the water cycle and recognize that it is powered by the Sun and affects weather patterns. 

· Explain how unequal heating of air close to Earth’s surface causes weather patterns 


	Vocabulary: 

· air masses

· high and low pressure systems

· jet streams

· global wind patterns

· wind belts

· Coriolis Effect

· El Nino

· La Nina

· Hurricanes

· Tornadoes

· Meteorologist

· Symbols of weather conditions

· Air pressure

· Dew point

· Humidity



	Assessment Ideas:

· See the assessment options page at the end of this unit.

Activity-Specific Assessments: 

Activity 38


	Resources:

· New Jersey Department of Environmental Protection at http://www.state.nj.us/dep/seeds/wssym.htm


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 37:  Air Masses (SI GLEs: 11, 14, 15, 16, 22, 28; ESS GLEs:  27, 43, 44)

Materials List: covered aquarium tank, punk stick (used to light fireworks), hot water, frozen glass marbles, teacher-selected materials (see Part B), science learning logs

Part A: Create, as a teacher demonstration, a model of a front as follows. Using a covered aquarium tank, set a container of hot water at one end and one with frozen marbles at the other. Place a small piece of punk stick (used to light fireworks) between the hot water and marbles. Cover the tank and observe the air movement in the tank; a small amount of smoke will serve to make circulation patterns more visible. Host a whole class discussion to explain the movement of the smoke in the tank. Using teacher-selected materials, students will compare and contrast the four kinds of fronts (cold, warm, occluded, and stationary) that occur in their science learning logs (view literacy strategy descriptions). Include in the discussion the limitations of this model. 

Identify the processes involved in the creation of land and sea breezes. Land and sea breezes are caused by the difference in temperature between the land and bodies of water.  As the air near the land is heated by radiation and conduction, it expands and begins to rise, being less dense than the surrounding air. To replace the rising air, cooler air is drawn in from the surface of the water. This is called a sea breeze. Air above the sea sinks and moves in over the land. Land cools more rapidly than water. In the evening as land cools, air pressure over it increases, resulting in a cool breeze moving out to the water; this process is called a land breeze. Visuals and animation are available under Resources.  Students should apply the term convection currents while discussing air masses. 

Part B: Students should generate a graphic organizer (view literacy strategy descriptions) to summarize the information on all fronts. Students will diagram on the graphic organizer the primary air masses that invade the United States and describe where they originated. Using appropriate teacher-selected materials, students can conduct a search to identify and describe different air masses, high and low pressure systems, jet streams, global wind patterns, and other atmospheric phenomena (wind belts, Coriolis Effect). Discuss the movement and collision of air masses and how they affect weather and climate conditions. Describe how unequal heating of Earth’s surface affects movement of air masses. Students will then write how the air masses affect weather events. Students need to include in their responses how El Niño and La Niña affect weather and climate globally. Students should examine collected data about these two weather phenomena, make inferences about their effects on Louisiana weather, and predict future weather trends for our state. 

*Activity 38:  Weather Predicting (SI GLEs: 2, 6, 7, 8, 9, 11, 12, 17, 22, 27, 30, 39, 40; ESS GLE: 29)

Materials List: teacher-selected reading material on weather, weather page of local newspaper (one per student), Internet access, Reciprocal Teaching Example BLM, Daily Weather Observation Log BLM, Daily Weather Discussion Guide BLM, Weather Station Symbols BLM, weather reading equipment (anemometer, hygrometer, barometer, rain gauge, thermometer) (see resources for making weather equipment), guest speaker (possible local meteorologist), science learning logs

Part A: Use reciprocal teaching (view literacy strategy descriptions) to address summarizing, questioning, clarifying, and predicting weather phenomena. Begin by placing students into groups of three or four. Each group completes the following steps: 

Step 1: Reading: Students take turns reading aloud a few passages of a text to one another. Each reader chooses when to pass the reading to the next student. Decide when the group has read enough and is ready for the next step, a summarization.

Step 2: Summarizing: Provide a summary of the section just read or choose a student to offer a summary. Students should write the summary in the science learning logs (view literacy strategy descriptions). Improve the summary by adding missing elements or voicing thoughts on the passage.

Step 3: Clarifying: If a student is unclear about something or does not fully understand, the group does its best to help. Invite others to voice individual confusions or questions, which the group then addresses. If no clarification is needed, then move to step 4.
Step 4: Stating Outcomes: Reflect back on the reading, seeking some learning outcomes for the students. Advance to the next passage to read, and the four-step process is repeated. Each group can summarize a different text on weather phenomena or a way to measure weather. See Reciprocal Teaching Example BLM for an idea on how to execute this strategy. Be sure to monitor student groups by moving throughout the room. Provide extra support and modeling for groups having difficulty with the reciprocal process.

Part B: Distribute the Daily Weather Observation Log BLM.  Students will observe daily weather and use weather equipment to measure air temperature, wind speed/direction, air pressure, humidity, and precipitation for a two-week period. Students will use the Weather Station Symbols BLM from the New Jersey Department of Environmental Protection (http://www.state.nj.us/dep/seeds/wssym.htm) as a guide for writing symbols on the Daily Weather Observation Log BLM. After recording several measurements, students have the chance to compare their results with classmates as well as identify any problems, factors, and questions including how taking accurate measurements and the reliability of their equipment is important. Use the Daily Weather Discussion Guide BLM as a tool to analyze the data collected. Students can take the project further by creating weather graphs to share their data and forecasting the weather based on their observations. Class values should be compared with those of the other classes in the same school or another school in the same system. Students should study the collected data and generate questions that will identify relationships between various weather components such as air pressure and temperature, humidity and air pressure, and dew point and temperature. This study will continue throughout the rest of the unit.

Note:  If time permits, students can construct their own weather instruments.  Websites that provide directions for constructing them are provided under the Resources section found at the end of this unit.

Part C: Ask students to identify what weather conditions can be shown on a weather map. Using a local newspaper or Internet connection, students will describe symbols for different weather conditions, identify weather patterns, and make predictions. In addition, they will follow weather predictions in newspapers or on TV and evaluate their accuracy. Discuss recent technology advances and their limitations in weather prediction. The students should recognize that meteorologists often interpret meteorological data in several ways that may result in alternative explanations and predictions. If practical, invite a local meteorologist to speak to the class about selected weather topics.

*Activity 39:  Hurricanes VS Tornadoes (SI GLEs: 12, 19, 29, 30, 38 39; ESS GLE: 27, 28, 44)

Materials List: teacher-selected reading material, Internet access, publication software, student computers, printing resource, Raft Writing BLM, copy paper

Provide students, individually or in small groups, the Raft Writing BLM. Using the Internet and/or teacher-selected reading materials, instruct students to research contributing factors to hurricanes and tornadoes. They should establish other weather-related data, such as temperatures, rainfall, etc., for each. Once students have acquired this information, ask them to demonstrate their understanding of hurricanes and tornadoes by completing a RAFTed writing (view literacy strategy descriptions) assignment in the form of an informative brochure using a publication software program or copy paper folded to represent a pamphlet.  This form of writing gives students the freedom to project themselves into unique roles and look at content from unique perspectives. From these roles and perspectives, students will use RAFT writing to explain processes, describe a point of view, and apply modern technology to our current understandings of hurricanes and tornadoes.


R – Role (role of the writer – Meteorologist)


A – Audience (to whom or what the RAFT is being written – elementary students)


F – Form (the form the writing will take, as in letter, song, etc. – Information 


Brochure)


T – Topic (the subject focus of the writing – Tornado and Hurricane information)

In their RAFTed brochures, students must include pictures of a hurricane and a tornado and identify the following: 
1. Anatomy – Include the different “structural components” that make up a tornado and hurricane. 

2. Rating Scale – What are the names of the scales used to measure the intensity of hurricanes and tornadoes? 

3. Technology – How has technology changed the way hurricanes and tornadoes are studied? Explain why present technology cannot answer all questions regarding hurricanes.
4. Human Impact – How have tornadoes and hurricanes impacted human lives? What preventative measures are in place to ensure human safety?
The students should recognize that meteorologists use logical and empirical data in predicting hurricane and tornado paths and typically leave room for a margin of error in their predictions. Allow students to share their RAFTed assignments with the class.  Students should look closely for accuracy and logic in the brochures.  Students should then visit a local 5th grade or distribute the brochures to the teacher for them to use as a resource.

Unit 5 Concept 3:  Climate

GLEs

*Bolded GLEs are assessed in this unit.

ESS 25 Explain and give examples of how climatic conditions on Earth are affected by the  

             proximity of water (ESS-M-A11) (Application)

ESS 45 Explain how seasonal changes are caused by the tilt of Earth as it rotates on its axis 

             and revolves around the Sun (ESS-M-C7) (Comprehension)

ESS 46 Illustrate and explain how the angle at which Sunlight strikes Earth produces 

             changes in the seasons and length of daylight (ESS-M-C7) (Comprehension)

ESS 47 Compare the relative distances from Earth to the Sun on the first day of summer 

             and the first day of winter (ESS-M-C7) (Application)

SI 1
 Generate testable questions about objects, organisms, and events that can be  

             answer through scientific investigation (SI-M-A1) (Synthesis)

SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Knowledge)

SI 4
Design, predict outcomes, and conduct experiments to answer guiding questions 

(SI-M-A2) (Synthesis)

SI 6
 Select and use appropriate equipment, technology, tools, and metric system units of 

 measurement to make observations (SI-M-A3) (Comprehension)

SI 7
 Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Comprehension)

SI 9
 Use computers and/or calculators to analyze and interpret quantitative data 

(SI-M-A3) (Knowledge)
SI 11
 Construct, use, and interpret appropriate graphical representations to collect, 

             record, and report data (e.g., tables, charts, circle graphs, bar and line graphs,  

            diagrams, scatter plots, symbols) (SI-M-A4) (Comprehension)

SI 16
 Use evidence to make inferences and predict trends (SI-M-A5) (Evaluation)

SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

 spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) 
(Comprehension)

SI 21
Distinguish between observations and inferences (SI-M-A7) (Analysis)

SI 28
 Recognize that investigations generally begin with a review of the work of others  

             (SI-M- B2) (Comprehension)

SI 31
Recognize that there is an acceptable range of variation in collected data (SI-M-B3) (Knowledge)

SI 32
Explain the use of statistical methods to confirm the significance of data (e.g., mean, median, mode, range) (SI-M-B3) (Analysis)

	Key Concepts:
· Identify and compare the major biomes found on Earth

· Model or describe the tilt, revolution, and rotation of the Earth and recognize the positions of the Earth and Sun during each of Earth’s four seasons


	Vocabulary: 

· Climatic regions (tropical, desert-arid, semi-arid [steppe], subtropical oceanic, subtropical, Mediterranean, temperate, polar)

· Atmosphere

· Hydrosphere

· Climates

· Koppen Climate System
· insolation 
· Seasons
· Hemispheres
· Tropic of Cancer
· Tropic of Capricorn
· Summer and winter solstice

· Autumnal and vernal equinox

· Revolution

· Rotation 



	Assessment Ideas:

· See the assessment options page at the end of this unit.

Activity-Specific Assessments: 


	Resources:

· http://www3.shastacollege.edu/dscollon/images/Maps-Images/world_climate_map.jpg
· http://www1.cira.colostate.edu/climate/NVAP/jul1089b.gif
· http://www.worldclimate.com/
· http://www.astro.uiuc.edu/projects/data/Seasons/seasons.html


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 40:  Climates (SI GLEs:  3, 7, 11, 16, 21, 28, 31, 32; ESS GLE: 25)

Materials List: world average water vapor content map (see Part B resource); World Climate Data Table BLM; Internet access; scenery pictures of Cairo, Egypt in the Sahara Desert and the town of Sitka, Alaska in North America can be downloaded from the Internet; computer and projector; poster paper; tape; markers

Part A: Create a modified opinionnaire (view literacy strategy descriptions) by providing students with pictures of Cairo, Egypt in the Sahara Desert and the town of Sitka, Alaska in North America. Designate a side of the room as the Sahara Desert and the opposite side of the room as Sitka, Alaska. Hang poster paper and a marker on the wall for each geographic area. Ask the students to move to the side of the room, or geographic place, they believe has the greatest amount of water vapor contained in a column of air from the ground to the top of the atmosphere of the two locations.  While in their groups, students should discuss their opinions and develop reasons for their opinions on the poster paper, emphasizing how the water vapor got into the atmosphere as the explanations of the groups are drawn out. Invite one of the group members to report their opinions about each picture. The emphasis is on students’ points of view and not the “correctness” of their opinions. 

Part B: Go to the following webpages: http://www3.shastacollege.edu/dscollon/images/Maps-Images/world_climate_map.jpg or http://www1.cira.colostate.edu/climate/NVAP/jul1089b.gif , and make a copy of one of the maps of the world showing average total water vapor content. Distribute the copy to the students or display to the whole class with an overhead or a computer and projector.  In small groups, have students interpret the map together and then solicit their ideas. Make sure the students can distinguish between observations and inferences. Guide the students so they recognize that the depth of water that would be produced by condensing the entire vapor in a column of air extending from the surface to the top of the atmosphere. Discuss their findings and reasoning for the greater vapor concentration over the desert.

Using a whole-group discussion, ask the students what they think the temperature is like during the year in these two places. Have them gather data from the World Climate website (http://www.worldclimate.com/) for the average 24-hour temperatures in degrees Celsius and precipitation month-by-month in millimeters through the year for Cairo, Egypt in the Sahara Desert, Sitka, Alaska, and a city somewhere else in the world chosen by the class. The data should be recorded in the World Climate Data Table BLM, or students can create their own spreadsheet to analyze the data. Remind the students that investigations often begin by reviewing evidence gathered by others. Students should recognize that there is an acceptable range of variation in collected data. They are to complete a chart of their findings and discuss their findings relating the data to the pictures and to the water cycle. Students should be able to explain the use of statistical methods to confirm the significance of the data (e.g., mean, median, mode, range). Ask the students what kind of clothes they would take if they were moving to one of these places and have them justify their responses.

Ask the students to identify the factors that they believe determine the climate of a location. The primary influences on climate to discuss are latitude, elevation, and proximity to large bodies of water. Discussion should include why and how the climate is influenced.

Once content is covered for this activity, have students return to their opinionnaires to reconsider their initial responses.  Discuss and clarify as a whole class.

*Activity 41: ‘Tis the Season (SI GLEs: 1, 4, 6, 9, 19; ESS GLEs: 45, 46, 47)

Materials List: ring stand and utility clamp, globe of the Earth, masking tape, metric ruler, lamp with 100-watt bulb, 20 cm length of string, stop watch or timer, non-mercury thermometer or temperature probe and computer or graphing calculator, ‘Tis the Season BLM, “Tis the Season Key BLM

Part A: Because Earth’s axis is tilted at 231/2o, Earth receives different amounts of solar radiation at different times of the year. The amount of solar radiation received by the Earth or another planet is called insolation. The tilt of the axis produces the seasons. In this experiment, which can be completed by students or as a teacher demonstration, students will observe how the tilt of the globe influences warming caused by the lighted bulb. 

Introduce seasons with a teacher demonstration. Tie a string around a flashlight to maintain a constant distance between the light source and the wall. The light represents the Sun, and the wall represents the surface of the Earth. Vary the angle of the "Sun" on the wall to show how the light as seen on the wall varies in intensity. When the "Sun" is at a low angle, the light on the wall seems less intense (less bright), and students will notice that it is spread out over a larger area. Apply this concept to the altitude of the Sun during the different seasons. 

Pass out the ‘Tis the Season BLM. This can be completed in student groups of 3-4 or as a whole class. Use a ring stand and utility clamp to hold a lamp with a 100-watt bulb. Position the globe with the North Pole tilted away from the lamp and the bulb at the same height as the Tropic of Capricorn. Note: The Sun is directly over the Tropic of Capricorn on December 21, the first day of winter in the Northern Hemisphere. Provide students with major cities in both the Southern and Northern Hemispheres, or have them choose where they would like to visit. Tape the thermometer to the globe with the bulb of the thermometer at each location. Check to make sure the globe is turned for winter data collection (the hemisphere will tilt away from the lamp). Use the 20-cm length of string to position your location on the globe 20 cm from the bulb. Note the initial temperature and after five minutes record the final temperature. Find the change in temperature for winter. Position the globe for summer (the hemisphere will tilt toward the lamp) data collection. Note: This represents the position of the Northern Hemisphere on June 21, the first day of summer in the Northern Hemisphere. Again, use the string to make sure it the same distance from the lamp as before. Repeat the same procedure as above for this position. Compare the temperature changes for the two readings. Students should use the information and answer the Data Analysis questions on the ‘Tis the Season BLM. This can be done as a whole-class discussion.
Use this set-up to also discuss the fact that the hemispheres have opposite seasons. Also apply this concept to the distance misconception and include the fact that the Earth is closest to the Sun in January and that the variation in distance is only about 3%.
Part B: Show students this animation on seasons: (http://www.astro.uiuc.edu/projects/data/Seasons/seasons.html) with a computer projector system (Flash Player plug-in is required, but can be downloaded at the site). While viewing the page, students should be able to 

· discuss the connection between day length and heating
· discuss what "seasons" on the Earth would be like if the Earth was not tilted or if it was tilted at a greater angle
Unit 5 Assessment Options

Sample Assessments

General Guidelines

Assessment will be based on teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be used to evaluate inquiry and laboratory technique skills. All student-generated work, such as drawings, data-collection charts, models, etc., may be incorporated into a portfolio assessment system.

· Students should be monitored throughout the work on all activities via teacher observation of their work and lab notebook entries.

· Student investigations should be evaluated with a rubric.

· All student-developed products should be evaluated as the unit continues.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments

· The student will identify the Sun as the primary source of energy in the water cycle.

· The student will illustrate how water circulates in the water cycle.
· The student will explain how the atmosphere interacts with the hydrosphere to affect weather and climate conditions.
· Given a map with weather patterns, the student will predict the weather.

· Given copies of a U.S. map, the student will draw isotherms, symbols to indicate atmospheric pressure, and graphics to indicate types of weather.

Activity-Specific Assessments

· Activity 34: The students will provide distinguishing characteristics of each atmospheric layer using a bubble map, or flow chart, and include three facts for each layer.

· Activity 35: The student will illustrate the interactions of water and landforms in the water cycle for their region of the state. The student will identify the major components of the water cycle as well as areas of the region that may be affected by unequal heating, such as lake effect and land and sea breezes. 

· Activity 38: Given four successive local weather maps, the student will predict what the weather would be like on the fifth day for a given location. The student will draw the positions of fronts, rain locations, cloud cover, and temperatures of various cities on his/her prediction map. The students will also identify and explain relationships between temperature and air pressure, temperature and humidity, dew point and rainfall, and temperature and humidity

Name/School_________________________________
Unit No.:_________________

Grade _______________
      Unit Name:_____________________________________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
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* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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