              Name ____________________________________________________________                                                                        5th Grade Science: Unit 7: Climate and Weather

Comprehensive Curriculum

Assessment Documentation and Concept Correlation

Unit 7:  Climate and Weather
Time Frame:  3 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding) 
· The water cycle influences world climate and how plant and animals survive seasonal conditions.

· Climate and weather improves the lives of people.


	Guiding Questions
	Activities
Essential Activities are denoted with an asterisk
	GLEs
	Documented GLEs

DOCUMENTATION
GLE Bloom’s Level

Assessed GLEs

Date and Method of Assessment

Identify, describe, and compare climate zones (e.g., polar, temperate, tropical) (ESS-M-A11) (Analysis)
 ESS 36

Identify typical weather map symbols and the type of weather they represent (ESS-M-A12) (Analysis)
 ESS 37

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) (Synthesis)
SI 11
Identify patterns in data to explain natural events. (SI-M-A4) (Application)
SI 13

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

Communicate ideas in a variety of ways (e.g., symbols, illustrations, 

graphs, charts, spreadsheets, concept maps, oral and written reports, equations). (SI-M-A7) (Synthesis)
SI 19

Explain how technology can expand the senses and contribute to the increase and/or modification of scientific knowledge. (SI-M-B3) (Comprehension)
SI 29

Identify areas in which technology has changed human lives (e.g., transportation, communication, geographic information systems, DNA fingerprinting). (SI-M-B7) (Application)
SI 39

Evaluate the impact of research on scientific thought, society, and the environment (SI-M-B7) (Evaluation)
SI 40

Reflections:  


	Concept 1:   Climate
58. Can students contrast the major climate zones (polar, temperate, tropical)?

	Activity 57:  Zones 
GQ 58           

	ESS 36
SI  3, 11, 13, 16, 19, 22
	

	
	*Activity 58:  Climate Zones Around the World 

GQ 58           
	ESS 36
SI 11, 16, 19 
	

	Concept 2:   Weather
59.  Can students explain how progress in weather technology has improved the lives of people?

60. Can students read a weather map?

	*Activity 59:  Weather Symbols 

GQ 60     

         
	ESS 37
SI 3, 19
	

	
	*Activity 60:  Weather Watch 

GQ 60               

	ESS  37

SI  7, 13, 19, 22, 29, 39
	

	
	*Activity 61:  Predicting the Weather 

GQ 59, 60              
	SI  3, 29, 30, 38, 39, 40
	


Unit 7 Concept 1:  Climate

GLEs

*Bolded GLEs are assessed in this unit

ESS 36 Identify, describe, and compare climate zones (e.g., polar, temperate, tropical) 

(ESS-M-A11) (Analysis)

SI 3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
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) (Application)
SI 13
Identify patterns in data to explain natural events (SI-M-A4) (Analysis)
SI 16
Use evidence to make inferences and predict trends (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) 
(Synthesis)

SI 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
	Purpose/Guiding Questions:

· Contrast the major climate zones (polar, temperate, tropical).


	Vocabulary:

· Atmosphere

· Climate

· Climate zones

	Key Concepts:

· Describe and compare the polar, temperate, and tropical climate zones.

	Resources:
· Textbook Unit C, Chapter 3

· Hands-on Earth Science Activities for Grades K-8 by Marvin Tohman. Parker Publishing.

· The Weather and The Climate by Fiona Watt and Francis Wilson.

· NOAA: NOAA’s Environmental Satellites: Available online at www.oso.noaa.gov/history
· NASA: Weather Satellites History: Available online at http://www.hq.nasa.gov/office/pao/History/weathsat.html
· The Weather Classroom. Available online at http://www.weatherclassroom.com/index.php


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 57: Zones 

(SI GLEs: 3, 11, 13, 16, 19, 22; ESS GLE: 36) 

Note:  This activity can be used as an introductory activity to Activity 58.
Materials List: large world map, poster board, trade books about climate, Internet access, resource materials such as encyclopedias, optional multimedia presentation software, Climate Zone Investigation BLM 

Outline and label the major climate zones on a large world map, including Tropical, Moderate, Dry, Continental, and Polar (or similar descriptions). Divide students into cooperative groups and assign each a climate zone to research, using various sources such as trade books, encyclopedias, and the Internet. Provide each group with a copy of the Climate Zone Investigation BLM and instruct them to only complete section 1 at this time. Research should include types of severe weather events that can be expected to occur in each zone, species of plants and animals, and typical precipitation amounts and temperature ranges. Identify greatest/least rainfall, highest/lowest recorded temperature, hurricane and/or tornado activity, dust storm occurrences, etc. Have students find photos of vegetation and animals of their area and include the information and photos on a poster.  Provide students with the opportunity to view and study all posters. Then instruct each group to choose another climate zone from the posters created by classmates and use Section 2 of the Climate Zone Investigation BLM to complete a Venn diagram graphic organizer (view literacy strategy descriptions) with the two climate zones. Using information displayed in diagrams and posters, have students make inferences that suggest why weather events might differ in different climate zones and why plants and animals also differ in each zone. Have students create a large Venn diagram to display with posters when making inferences or create a multimedia presentation to illustrate what has been learned.
*Activity 58:  Climate Zones around the World (SI GLEs: 11, 16, 19; ESS GLE: 36)
Materials List: Taking A Closer Look at Climate Zones BLM; class comparison chart; atlases that have maps showing physical features, global wind patterns, ocean currents, and temperatures of different climate zones; available resources such as textbooks, encyclopedias, Internet

Using what was learned from Activity 6 about differences in the climates for each zone, have students hypothesize about what causes these differences.  (nearness to a water body, altitude, latitude, center of large land mass, ocean currents, wind patterns, etc.) As students suggest possible causes for climate differences, list them on the board. Ask each group to gather further information about the climate zone previously researched to determine what factors affect its climate  Students should use textbooks, encyclopedias, or an Internet site such as http://www.blueplanetbiomes.org/climate.htm  to identify each of the factors that affect their climate zone and include the information in the Taking a  Closer Look at Climate Zones BLM. Have each group record what was learned about their climate zone on a class chart for comparison (see sample diagram below). 

CLIMATE ZONES COMPARISON CHART

	
	TROPICAL
	DRY
	*MODERATE
	*CONTINENTAL
	POLAR

	Latitude
	
	
	
	
	

	Altitude
	
	
	
	
	

	Distance from Ocean or Sea
	
	
	
	
	

	Predominant Landforms
	
	
	
	
	

	Ocean Currents

Affecting Area
	
	
	
	
	

	Temperature Range
	
	
	
	
	

	Angle of Sunlight 
	
	
	
	
	

	Average Precipitation
	
	
	
	
	

	Direction of Global Winds
	
	
	
	
	


*Names of zones vary with references used.  Substitute the zones in the chart with ones used in your research.

Once students have investigated and listed the factors that affect a certain zone’s climate, have them use the recorded data on their chart to infer and predict trends, using the prompts below: 

· Does the location on Earth and the angle of sunlight affect temperature?

(direct sunlight is more intense than sunlight that hits Earth at a greater angle; therefore, sunlight is bent over a larger area near the poles causing lower temperatures than near the equator where the Sun hits the Earth more directly; also regions far from the ocean experience greater extremes of hot and cold weather, and may also be drier.)

· How does temperature affect climate?

(temperature affects the amount of evaporation, transpiration, and precipitation that occurs)

· How does the size and shape of land (topography) affect climate?  (the temperature of air located in low and high altitudes and the direction and speed of winds created by temperature differences and land barriers are examples of how climate is affected by the land’s shape; air masses that develop or are located at the center of a large land mass will have different characteristics than air masses close to water bodies )
· How does a water body affect the climate of an area?

(water requires more energy to raise its temperature and takes longer than land to cool off once the temperature is raised, affecting the direction of the winds and the temperature of the air close to water bodies) 

· How does an area’s latitude affect the climate?

(areas closer to the equator receive more of the direct rays of the sun than areas closer to the poles, creating large global temperature differences)

· How does an area’s altitude affect the climate? 

(pressure and density of air molecules decrease as altitude increases; the temperature of the air becomes cooler as this occurs) 

· How do ocean currents affect climate? 

(Ocean currents are either warm or cold. Warm water currents also warm the air, creating a warmer, moist climate. Cool air does not hold as much water, resulting in cooler and drier climates.)

· How do global winds affect climate?

(global winds move weather from one area to another and are created by the uneven heating of the Earth’s surface)

· Explain how the interaction of the hydrosphere, lithosphere, and atmosphere all affect the climate of an area.

(Have students synthesize information from each sphere to determine how each contributes to the climate of an area.)

· Which climate zones are most affected by water bodies? By latitude? By landforms? By altitude? 

Unit 7 Concept 2:  Weather

GLEs

*Bolded GLEs are assessed in this unit

ESS 37 Identify typical weather map symbols and the type of weather they represent 

(ESS-M-A12) (Analysis) 

SI 3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 7
Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Knowledge)
SI 13
Identify patterns in data to explain natural events (SI-M-A4) (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) 
(Synthesis)

SI 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 29
Explain how technology can expand the senses and contribute to the increase and/or modification of scientific knowledge (SI-M-B3) (Comprehension)

SI 30
Describe why all questions cannot be answered with present technologies (SI-M-B3) (Comprehension)

SI 38
Explain that, through the use of scientific processes and knowledge, people can solve problems, make decisions, and form new ideas (SI-M-B6) (Comprehension)

SI 39
Identify areas in which technology has changed human lives (e.g., transportation, communication, geographic information systems, DNA fingerprinting) (SI-M-B7) (Analysis)
SI 40
Evaluate the impact of research on scientific thought, society, and the environment (SI-M-B7) (Evaluation)
	Purpose/Guiding Questions:
· Read a weather map.

· Explain how progress in weather technology has improved the lives of people.


	Vocabulary:

· Air pressure

· Humidity

· Local winds

· Prevailing winds

· Air mass

· Front 

· Thermometer

· Hygrometer

· Anemometer

· Barometer



	Key Concepts:

· Identify typical and international weather map symbols and the type of weather they represent.

	Resources:
· Textbook Unit C, Chapter 3

· Hands-on Earth Science Activities for Grades K-8 by Marvin Tohman. Parker Publishing.

· The Weather and The Climate by Fiona Watt and Francis Wilson.

· Weather Explained:  A Beginner’s Guide to the Elements by Steven Jenkins.

· AWS WeatherNet. Available online at http://aws.com/globalwx.html
· NOAA: NOAA’s Environmental Satellites: Available online at www.oso.noaa.gov/history
· NASA: Weather Satellites History: Available online at http://www.hq.nasa.gov/office/pao/History/weathsat.html
· The Weather Classroom. Available online at http://www.weatherclassroom.com/index.php


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 59:  Weather Symbols (SI GLEs: 3, 19; ESS GLE: 37) 

Materials List: 5”x7” unruled index cards, large U.S. map, weather maps from local newspapers or weather-related websites, variety of resources for learning about map symbols, double stick tape

Use weather maps from http://www.weather.com/ or http://www.nws.noaa.gov or local newspapers. Make a class list of symbols that appear on the maps. Students will develop a set of meteorology flash cards by placing each map symbol and station model symbol on a separate card. Have students use a variety of resources to determine the meanings of the symbols. Students are to place the description on the back of the card with the appropriate symbol.

To evaluate student understanding, assign a particular city in the United States to each group and find the previous day’s weather forecast for each.  Students will be asked to illustrate a television station’s forecast model by correctly using the symbols. Laminate a large U.S. map and students’ weather symbol flash cards.  Provide students with their assigned city’s local forecast in paragraph form and have them use the double-stick tape to place the symbols on the map in order to illustrate the forecast.  Have students determine if the correct symbols have been used. 

*Activity 60:  Weather Watch (SI GLEs:  7, 13, 19, 22, 29, 39; ESS GLE: 37) 

Materials List: previous day’s weather forecast from local newspaper with weather symbols, U.S. map, weather symbols from Activity 8, five 8 ½” x 11” blank U.S. maps per group, Internet access, Danger: Severe Weather Warning! BLM

To understand further the concept of weather and weather forecasting, have students use the Opinionnaire strategy (view literacy strategy descriptions) to complete the Danger: Severe Weather Warning! BLM.  This strategy is used as a tool for eliciting attitudes about a topic. Students will respond to several statements about the need for weather forecasting before reading about the hurricane that hit Galveston, Texas in 1900. After completing the questionnaire, have students discuss their responses, then save it until after the reading. 

Ask students to identify the sources used by the general public to find out weather forecasts (e.g., watching the weather reports on television, looking at a newspaper, checking a weather website on the Internet). Discuss ways that weather was predicted before modern technology (weather folklore, observations of changes taking place in nature, animal behavioral changes, identifying patterns of weather that had been experienced over many years in an area). Ask students to identify the ways that were most and least effective in predicting severe weather (animal behavioral changes, changes in the clouds, temperature, and wind patterns).

Make students a copy of the local weather forecast from the previous day. Include a map of the country with weather symbols. Students should use what they learned about interpreting weather symbols from Activity 8 to interpret the map. Then have them compare the forecast to what is actually occurring with the weather. Instruct each group to choose one of the different types of sources mentioned above to obtain weather predictions. Provide students with four blank maps and instruct them to record the weather symbols each day for three days while they are comparing the forecast to what really happens. Students should sequentially line the first three maps up along a wall and use them to predict what will happen the next day. Direct students to use the fourth blank map to record their predictions by placing the weather symbols associated with the prediction on it. Check their predictions against what really occurs. Students can create their own interactive five-day weather forecast using skills just learned by accessing the Weather Channel Kids website at http://www.theweatherchannelkids.com/ 

Ask students 

· What kinds of data does a weather report show?

· How closely did the predictions compare with what really happened on each day?

· What general weather pattern is indicated by the changing positions of the symbols?

· How do forecasts benefit people?

· How were forecasts used to warn people along the Gulf Coast and in Louisiana about the approaching Category 5 hurricane called “Katrina”?

Read pertinent portions of a news article about the hurricane that hit Galveston, Texas in 1900 with students, emphasizing the lack of modern technology to predict the path of the storm. A synopsis of the event can be found on NASA’s website at http://nasadaacs.eos.nasa.gov/articles/2006/2006_hurricanes.html or the Texas Almanac which  provides complete documentation of this storm and can be accessed at http://www.texasalmanac.com/history/highlights/storm/. Have students revisit the Danger: Weather Warning BLM and change any opinions they now disagree with. Discuss with students how the outcome of the storm might have been different if modern methods of predicting storms were available to the citizens of Galveston. 

· Discuss the technology used to predict Hurricanes Katrina and Rita and its success in helping thousands of people evacuate safely from the path of the storms. Ask students to predict how the outcome of the storm would have been different if no one knew that Katrina was approaching until it was too late to do anything. 

Ask students to describe some of the new technology in weather forecasting and how it has improved the forecasting of weather, especially severe weather such as hurricanes. Students can get information about this technology by accessing NASA’s Hurricane website at http://www.nasa.gov/mission_pages/hurricanes/features/technology_list.html
*Activity 61:  Predicting the Weather  (SI GLEs: 3, 29, 30, 38, 39, 40)

Materials List: roll of white paper or butcher paper for creating timeline, Internet access or books about the history of weather-forecasting technology 

Weather forecasting has progressed from use of human observation and primitive instruments to very sophisticated weather satellites, such as GOES. In this activity, students will learn about the progress in weather forecasting technology over the last 100 years and create a weather technology timeline. 

Students can use trade books, magazines, textbooks, and the Internet to research the progress in weather-forecasting technology over the last 100 years. Divide students into two groups: “weather instruments” and “weather satellites.” Direct each student in the “weather instrument” group to work independently to find information on the invention and use of one of the following:  weather lore, clinometers, wind calculators, computers, weather balloons, ground stations, as well as weather instruments such as the barometer, anemometer, thermometer, hydrometer, rain gauge, hygrometer, etc. Each student in the “weather satellite” group should research one of the weather satellites launched by the United States: TIROS I-X Series, ESSA I-IX Series, NIMBUS I-IX Series, ITOS/NOAA Series, TIROS-N/NOAA Series, ATN/NOAA Series, ATS Series GOES I-M Series, and GOES Next Series. 

Information on the satellites can be obtained by accessing NOAA’s or NASA’s websites (listed in the resource section) as well as from The Florida EXPLORES! Weather Satellite Resource Guide, http://www.met.fsu.edu/explores/Guide/satguide.html.

After learning when each instrument was invented and first used, students in each group can use a software program such as Tom Snyder’s Timeliner® software or make a timeline on butcher paper to show the progress of weather forecasting. Students should include a picture of each satellite, as well as a brief description of the instrument’s capabilities and limitations. Each instrument/satellite should be arranged on the timeline to demonstrate how technological progress has improved weather forecasting. 

Timelines should be posted and used to answer the following questions:

· How did people forecast weather 100 years ago? 50 years ago? 25 years ago? 10 years ago? The present time?

· What were some of the limitations of using weather instruments?

· During which time period did weather forecasting change the most? Why?

· What invention made the biggest difference in accuracy of weather forecasting? Why?

· What types of weather can weather satellites depict?

· What are some limitations of using weather satellites?

· What weather-related questions cannot be answered using present-day technology? Give reasons. 

· What are some major weather-related events that were accurately predicted by using one or some of the researched technology? 

How did this prior knowledge affect the lives of people or the environment? Was the effect negative or positive?
Unit 7 Assessment Options

General Assessment Guidelines

Assessment will be from 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 utilized 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.

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

· When possible, students should assist in developing any rubrics that will be used and will be provided the rubric during task directions. 
· The student will choose a zone and compare and contrast it to another zone in another hemisphere. Give as much information as possible.

· The student will bring weather maps from the newspaper and present a weather forecast using the weather map.

· The student will create cards with weather map symbols on them for review and then oral testing.

· The student will use the newspaper weather map to record weather patterns, then predict tomorrow’s weather and graph the results.

· The student will identify one weather event that is specific to each climate zone and determine why it would occur there more often than in other places.

· The student will provide three weather forecasts and weather maps, and have other students match the correct forecast with the correct map.

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.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* 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.).

5th Grade Science: Unit 7 Climate and Weather

